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China, Electric plant in, 268 

China, Trede with South, 44 
Chinese follow suit, 461 


Chinese trade bureau, 44 

Chitty motor, The, 643 

Chloride accumulator works, 
to the, 259 

Church, Concealed lighting in a, 214 

Circularising and propaganda, 450 


А visit 


City Nores— 

Adelaide Electric Supply Co., 35, 86, 
299 

Alldays & Onions, 535 

Alley & Maclellan, 376 

Allmunna Svenska Elektriska A.B., 
The, 503 

Altrinchum Electric Supply Co., 665, 
790 

American Telephone & Telegraph Co., 
312 

Anderston Foundry Co., 727 

Anglo-American Telegraph 
470, 695 

Anglo-Argentine Tramways Co., 183. 
471. 727, 823 

Arbroath Electric Light & Power Co., 
664, 695 

Aster. Engineering Co. (1913), 407 

Auckland Electric Tramways Co., 
530 

Austin Motor Co., 727 

Austrian Cable Works & Wire In- 
dustry Co., 664 

Automatic Telephone Manufacturing 
Co., 217, 278, 342, 405, 406 

Avery, W. & T., 823 

Babcock. & Wilcox, 694 

Barbados Electric Supply Corporation, 
23 

Barcelona Traction, Light & Power 
Co., 375 

Bastian. Meter Co., 632 

Bath Electric Tramways, 535, 566 

Beauly Electric Supply Co., 374 


Co., 87, 


Belgian Companies, 695 
Bell Telephone Co. of Canada, 56, 
504 


Blackpool, St. Annes & 
Tramways Co., 151 
Bordeaux — Electric Tramways 
727 

Bournemouth & Poole Electric Supply 
Co., 248. 311, 342, 375 

Brabv, Frederick, & Co., 217 


Lytham 


Co., 


Brazilian Traction, Light & Power 
Co., 311, 727 
Brisbane Electric Tramways Invest- 


ment. Co., 695, 726, 727 

Bristol Tramways & Carriage Co., 
267 

British Aluminium Co., 
373, 405, 469 


Ltd., 312, 


British Columbia Electric Railway 
Co., 150, 216 

British Electric Traction Co., 759, 
823 


British Electric Transformer Co., 375, 
503, 535, 566 

British Engine, Boiler 
Insurance Co., 405 

British Ever-ready Co., 440, 471 

British Insulated & Helsby Cables, 
342, 375, 438 

British 1. M. Ericsson Manufactur- 
ing Co., 2. 404 

British Mannesmann Tube Co., 695 

British Trade Corporation, 151 

Bromley (Kent) Electric Light and 
Power Co., 471, 566 

Brompton & Kensington Electricity 
Supply Co., 312, 375, 406 

Browett, Lindley & Co., 439 

Bruce, Peebles & Co., 312, 375, 405 

Brush Electrical Engineering Co., 
534. 565 

Buenos Aires Port & City Tramways, 


& Electrical 


535 

Bullers, 23 

Burmah — Electric Tramways and 
Lighting Co., 2 

Calcutta Electric Supply Corpora- 


tion, 184, 534, 694, 725, 759 
Calcutta Tramways Co., 759, 791 
Callender's Cable & Construction Co., 

470. 334, 758, 821 
Cambridge Electric Supply Co., 278 
Canadian General Electric Co., ЗИ, 

030, 727 
Capital increase, 56 
Ceara Tramway, Light & Power Co., 

470 
Cental Егіс Supply Co., 217, 248 


Charing Crass, West End. & City 
Electricity Supply Co., 278, 341, 
373 

Chatham & District Light Railways 
Co., 120 


Chelsea Electricity Supply Co., 279, 
342, 404 

Chiswick Electricity Supply Corpora- 
tion. 399 


(чту NOIRS—- continued. 


Chloride Electrical Storage Co., 247 

City of Buenos Aires Tramways 
(14904), Co., 194, 279 

City Electric Light Co. (Brisbane), 
599 


City of London Electric Lighting Co., 
278, 373, 537, 5335 

Clarke, Chapman & Co., 374 

Commonwealth Edison Co., 631 

Cleveland & Durham Electric Power, 
470 

Clyde 
439 

Cumpanies struck off the register, 23, 
279, 471, 696. 791 

Consolidated Electrical. Co., 503 


Valley Electrical Power Co., 


Constantinople Telephone Co., 375, 
438 

Cork Electric Tramways & Lighting 
Co., 738 


County of London Elcctric Supply Co., 
279, 343, 374 

Costa Rica Electric Ligbt & Traction 
Co., 216 

Coventry Chain Co., 791 

Craigpark Electric Cable Co., 599 

Crompton & Co., 23 

Crossley Bros., lol, 217, 248 

Cuba Submarine Telegraph Co., 535 

Davis & Timmins, 375, 406 

Delhi Electric Tramways & Lighting 
Co., 790 

Dictograph Telephones, 471 

Direct. Spanish ‘Telegraph Co., 311, 
823 

Doulton & Co., 599 

Dublin & Lucan Electric Railway Co., 
631, 696 

Dublin United Tramways Co. (1896), 
87, 247 

Dudley, Stourbridge & District Elec- 
trie Traction Co., 631, 665 

Durham County Electrical Power 
Distribution Co., 374 

Dutch. companies, 726 

East London Railway Co., 151 

Eastern Extension, Australasia and 
China Telegraph Co., 21, 184, 
567, 823 

Eastern Telegraph Co., 22, 184, 567, 
823 

Edison Swan Electric Co., 695 

Electrical Construction Co., 727, 790 

Electrical Distribution of Yorkshire, 
247 

Electrical Utilities Co., 120, 504, 534 

Electro-Bleach & By-products, 331, 
440, &23 

English Electric Co., 534, 566, 597 

Erinoid, 567 

Fellows Magneto Co., 217, 599, 665 

Fife Tramway, Light & lower Co., 


Folkestone 
567 

French companies, 567, 694 

General Electric Со. 217, 247, 311, 
342 

General Electric Co. (U.S.A.), 664 

German companies, 55, 87, 119, 183, 
278, 503, 567, 759 

Globe Telegraph & Trust Co., 217, 
791 

Great Northern Telegraph Co., 759 

Greenwood & Batley, 120, 375, 759. 
21 

Hadfields, 279, 407, 471 

Halifax & Bermudas Cable 

Hastings & District 
ways Co., 334 

Havana Electric Railway, Light and 
Power Co., 759 

Henlev's, W. T., Telegraph Works, 
373, 471, 502 

Hong-Kong . Tramway Co., 217, 407 

Howard & Bullough, 791 

Hurst, Nelson & Co., 631 

Hydro-Electric Power &  Mctallurgi- 
cal Co., 568 

Ibbotson Bros. & Co., 376 

Imperial Tramways Co., 893 


Electricity Supply Co., 


Co., 279 
Electric Tram- 


Indian Electric. Supply & Traction 
Co., 599, 631 

Indo-kEuropean Telegraph Co., 503, 
597 

Industrial -Glass Works, 151 

International Light & Power Co., 
23, 824 

Isle of Thanet Electric Tramways 


and Lightings Co., 375 

Isle of Wight Electric Light & Power 
Co., 407 

Italian companies, 726 

Johnson & Phillips, 535, 567, 598, 665 


Kalgoorlie Electric Power & Light- 
ing Corporation, 79] 

Kaministiquia Power Co., 87, 567 

Karachi Eiectrie Supply Corporation, 
631 

Keith, James, & Blackman Co., 56, 


599, 791 
Kensington & Knightsbridge Electric 
Lighting Co., 279, 311 
Lanarkshire Tramways Co., 247, 470 
Lancashire Dynamo & Motor Co., 664 


Lancashire Power Construction Co., 
791. 821 

Lancashire United Tramways Co., 
279 
Ld 


La Plata Electric Tramways Co., 791 
lewis & District Electric Supply Co., 


791 

Lima Light, Power & Tramways Co., 
567 

Liverpool District Lighting Co., 376, 
439 


Liverpool Overhead Railway Co., 120, 
279, 310 

Llandudno & Colwyn 
Railway, 183, 247 

Llanelly & District. Electric Lighting 
and Traction Co., 375 


Bay Electric 


City Norcs--continucd. 

London ik«uic Supply Corporation, 
. Zi, Jll 

London hiecute Wire Co. & Smiths, 
зн, 40 

London & Suburban 
Usl, 624 

London Underground Electric Rail- 
Wats, 216, 240, 277 

London Cniiel Lramways, 439 

Loughrea, Co. Galway, Electric 
помег & Lighung Co., 609 

Mackay compames, об 


Traction Co., 


Madras Elec Supply Corporation, 
(20 

Madras Electric Tramways (1904), 
471, Sus 


Manila Electric Railroad & Lighting 
Corporation, 376, 790 

Mann, tyerton & Co., 184 

Mans Electric Railway Co., 35 

Marconi International Marine Com- 
munication Co., 758, B23 

Marconi's Wireless Telegraph Co., 
lol, 791, 823 

Mather & Platt, 151, 279 

Melbourne Electric Supply Co., 216, 
249, 999 

Mersey Railway Co., 278 

Merthyr Electric Traction & Light- 
ing Co., 535, 508 

Metropolitan Electric Supply Co., 31], 
372 

Metropolitan Electric Tramways, 406 

Metropolitan, Railway Co,, Jol, 217, 


247 
Metropolitan-Vickers Electrical Co., 
343, 406, 409 | 
Midland Electric Corporation for 


Power Distribution, 407, 438 
Minehead Electric Supply Co., 631 
Mirrlees, Bickerton & Day, 699 
Mirrlees, Watson Co., 343, $39 
Monte Video Telephone Co., 503 
Montreal Light, Heat & Power Co., 

120, 567 Е 
Montreal Light, Heat & Power Con- 

solidated Co., 87, 120, 567 | 
Nairobi Electric Power & Lighting 

Co., 665 i 
National Electric Supply Co., 248 
National Boiler & General Insurance 

Co., 248 
National Gas Engine Co., 217 
Neuhausen Aluminium Industry Co., 

095 
New capital issues of 1919, 44 
Newcasue & District. Electric Light. 

ing Co., 312, 342, 324 
Newcastle, Emlyn & District Supply 

Co., 471 
Newcastle-on-Tyne Electric 

Co., 279, 374, 439 
Newmarket Electric Light Co., 406, 

440 | 
Northampton Electric Light & Power 

Co., 410, 343 
North of Scotlund Electric Light and 

Power Co., 631 
Northern Electric Co. (Montreal), 503 
Northern General "Transport Co., 631 
North Wales Power & Traction Co., 

ES 


Supply 


ә a LI * 
Notting Hill Electric Lighting Co., 

311, 404 | 
Oldham, Ashton & Hyde Electric 


Tramway, 660, 727 | 
Oriental Telephone & Electric Co., 
567, 663 
Oxſord Electric Co., 247. 278, 342 
Paisley District Tramways Co., 247 


Para Electric. Railways & Lighting 
Co., 375, 407 
Para Telephone Co., 407 


Peel-Conner Telephone Works, 727 
Petters, 823 
Potteries Electric Traction Co., 631, 


695 | | 
Prospectuses: International | Glass 
Works, 151; Still Engine Co., 247; 
Yorkshire Electric Power Co., 
311; Fife "Tramway, Light & 


Power Co., 343; W. G. С. Нау. 
wood & Co., 343; Western Tele- 
graph Co., 376; Eastern Tele- 
graph Co. 376; Eastern Exten- 
sion, &c., Co., 376; Globe Tele- 
traph & Trust Co., 376; Low 
(окун Carbonisation Co., 
567; Aster Engineering Co. (1913), 
664; W. Canning & Co., 759, 791; 
A. Rey rolle & Co., 791, 823; Cal- 
lender's Cable & Construction Co., 
823 

Provincial Tramways Co., 791 

Puebla Tramway, Light & Power 
Co., 665 

Ramsgate & 
Co., 695 

Rangoon Electric Tramway & Supply 
Co., 375, 407, 439 

Ransomes, Sims & Jefferics, 824 

Rhondda Tramways Co., 665 

Richardsons, Westgarth & Co., 635, 


„у= 


120 

River Plate Electricity Co., 567 

Robey & Co., 407 

Rumanian Lahmever Co., 23 

Rushden & District Electric Supply 
Co., 311, 343 

Rushton & Hornsbys, 791 | 

St. James’ & Pall Mall Electric Light 
Co., 217, 279, 309 

Salisbury Electric Light 
Co., 406 | 

Scarborough Electric Supply Co., 406 

Shanghai Electric Construction Co., 
120. 599, G31 _ 

Shawinigan Water & Power Co., 407, 
304 

Siemens Bros. & Co., 665, 759, 789 

Smithfield Markets Electric Supply 
Co., 217, 279, 342 


District Electric Supply 


& Supply 
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City Nores—continued. 
South London 
poration, 279, 342, 406 
* ошл Metropolitan Electric Light 
and Power Co., 247, 310, 440 
South Staffordshire Tramways Co., 
330 


South Wales Electrical Power Distri- 
bution Co., 55, 823 

Southern Canada Power Co., 55 

Spanish & General Wireless Trust, 
217, 407 

Stewarts & Lloyds, 342 

Stil! Engine Co., 247 

Stock Exchange notices, 23, 55, 151. 
183, 217, 248, 279, 311, 342, 37, 
406, 439, 470, 503. 535, 567, 
631, 665, 695, 759, 791, 823 

Stothert & Pitt, 151 

Submarine Cables Trust, 665 

Submersible Motors, 665 

Sunderland District Electric Tram- 
ways, 440, 470 

Swedish companies, 534, 694 

Swedish Ericsson Co., 

Swiss Investment Co., . А, 759 


Telegraph Construction & Mainten- 


ance Co., 279, 343, 372 
Torquay Tramways Co., 278, 311 
Traction & Power Securities Co., 279 
Tramways, Light & Power Co., 279, 
311 


(M.E.T.) Omnibus Co., 
Light & Power 


Tramways 


Tucuman Tramways, 
Co., 406 

Me Electrical Development Co., 

Tyneside Tramways & Tramroads 
Co., 217, 247 

Underfeed Stoker Co., 217 

Underground Railways of London, 56, 


310, 

United Electric Tramways of Monte 
Video, 791 

United River Plate Telephone Co., 


798, 822 
Urban E. ectric Supply Co., 631, 758 
Vandervell, C. A., & Co., 791 
Vickers, 311, 471, ' 503, 566 


Victoria Falls & Transvaal Power 
Co., 374 

Vulcan Boile: & General Insurance 
Co., 471 


Vulcanite, 217 

Ward & Goldstone, 21, 470 

Waste Heat & Gas Electrical Gene- 
rating Stations, 407, 470 

Waygood-Otis, 823 

West African Telegraph Co., 632 

West India Cable Co., 279 

West India Electric Co., 535 

кеген & Panama Telegraph Co., 

West London & Provincial Electric 

Supply Co., 665 

Western Telegraph Co., 183, 375, 696 

Westminster Electric Supply Corpora- 
tion, 184, 245, 310 

White, J. G., & Co., 824 

Windsor Electrical Installation Co., 
471 


Woking Electric Supply Co., 399 
Wood & Cairns, 

Yorkshire Electric Power Co., 216, 
246, 311, 
Yorkshire West 

Tramway Co., 151, 


Riding) Electric 
216, 759 


Civil servants’ wages, 142 

Clearing-house scheme, Gattie, 8 

Cloud-belt of solar electrons, by Epsi- 
lon, 650 

Clyde Valley power stations, Extensions 
in the, 547, 627 

Coal and Oil, Relative Cost of, 275 

Coal conservation, 305, 578 

Coal conservation in the United King- 
dom, by Sir Dugald Clerk, 583 

Coal in France, Price of, 12 

Coal mining in India, 45 

Coal mining industry, The, 685 

Coal-pit to consumer, 


Coal prices, London, 716 

Coal, ршен 179 

Coal rebate, The, 75, B3, 99, 148 

Coal ге bate, The—A comment, by 


E. W. Dorey, 167 
Coal shortage, German Siemens works 
closed down by, 14 


Coal, South Africa, 331 = 

Coal supply of London electricity 
works, 369 

Coal, The output of, 747 

Code revision, U.S.A., National elec- 
trical, 756 

Coil and magneto systems, Electric 


ignition, by F. H. Hutton, 40 
Coils for X-ray work, Transformers and, 
317 


Colliery underground аро! 499 

* Colloil " liquid fuel, 

Commerce, остона. 812 

Commercial application of electrical os- 
mosis, 

Commercial engineer, The, 1 
Commercial engineering, by 
W. Marchant, 158 
Commercial library, Liverpool, 620 
Commercial propaganda, German, 98, 

96 


130 
Prof. E. 


Commercial relations, Anglo-Swiss, 708 

Commission, The International Electro- 
technical, 408, 520 

Commissioner on advertising, A trade, 

Commissioners, The Electricity, 212, 
227, 305 

Committee, Another, 322, 418 

Communication lines, Inductive inter- 
ference between power and, 53 

Companies in China, British, 45 

Compass, The gyrostatic, 203 


Electric Supply Cor-, 


Competition, А Swedish transformer, 
999 

Cerciete. pipe manufacture, 756 

& оп.сгепсе of manufacturers. and pro- 
ducers, 78, 175, 253, 283, 556 

Confilence, The need for the spirit of, 
161 

Confidential communications, 546 

Congress and exhibition at the Марис, 
A, 743 | 

Conservation, Coal, 305, 578 

Constantinople, Dock congestion at, 

548 


Consulting Engineers, The Association 
oí, 723 

Consumer, Coal-pit to, 262 

Consumption, Turbine steam, 690 

Consumption, United States ol America 
ошоной of electric power and 
uel, 818 

Contract for car motors cancelled, Brad- 
ford Corporation, 12 


Contracts CLosEeD— 
Aberdeen, 626 
Accrington, 51, 433 
Aldershot, 336, 100 
Australia, 83, 178, 304, 433, 464, 560, 


Barnsley, 115 
Barnstaple, 178 
Barrow, 626 
Batley, 464 
Battersea, 561 
Bavaria, 304 
Bedíord, 18 
Belgium, 18, 115, 146, 336, 400, 500, 
722, 754, 818 
Birmingham, 51, 336 
Blackpool, 5 
Bolton, 18, 210, 368, 754 
Bootle, 529 
Bradford, 115, 241, 336, 
754 


Broadstairs, 336 
Burnley, 210, 818. 
Bury, 51 
Cambridge, 464 
Canterburv, 626 
Cavan, 210 
Chesterfield, 722 
Colne, 178 
Coventry, 178 
Croydon, 178, 273, 368 
Dartford, 754 
Doncaster, 210, 626 
Dover, 754 
Dublin, 115 
Eastbourne, 560 
Edinburgh, 529 
Epsom, 115, 273 
Folkestone, 178 
France, 146 
Fulham, 273, 530 
Galashiels, 368 
Gillingham (Kent), ау 
Glasgow, 83, 146, 

560, 393, 7: 
Government contracts, 

400, 561. 689 
Grimsby, 241 
Hackney, 83, 337, 529 
Halifax, 178, 464, 722 
Hammersmith, 178, 210, 464, 560, 

754 


Heywood, 368 

Hull, 178, 401 
Ipswich, 18 

Italy, 146 
Johannesburg, 626 
Kettering, 496 
Kilmarnock, 146 
Kingston-on-Thames, 754 
Ladysmith, 273 
Lanarkshire, 368, prs 
Lancashire (S.A.), 
Leyton, 51, 178, "n 


496, 659, 


464 
‚ 336, 400, 464, 
18, 146, 304, 


Liverpool, 337, 754 
London, 83, 178, 211, 242, 273, 305, 
336, 401. 433, 593, 626, 659, 754 


Lowestoft, 241 

Maidstone, 496 

Manchester, 496, 593, 722 

Mansficld, 818 

Margate, 530, 659 

Melbourne, 464, 754 

Middlesbrough, 337 

Motherwell, 626, 754 

Nelson, 83 

New Zealand, 51 

Peterborough, 626 

Pontefract, 659 

Poplar, 754 

Rawtenstall, 593 

Rhondda, 305 

St. Helens, 464 

St. Marylebone, 211, 

St. Pancras, 433, 464, 593 

Salford, 178. 304, 497, 593, 722 

Sheffield, 115, 241 

Shoreditch, 530, 593 

Shrewsbury. 690 

South Africa, 464, 626. 754 

Southend-on-Sca, 690, 818 

Stafford, 178 

Stepney, 84, 211, 242, 

Stirling, 18 

Stretford, 337 

Sunderland, 115, 241, 
659 

Swansea, 818 

Switzerland, 305 

Sydney, 83. 178. 433, 593, 754 

Tasmania, МЗ, 178 

Tipperary, 178 

Todmorden, 51 

‘Torquay, 211 

Turkey, 

Wakefield, 626 

Watford, 497 

Whitwood, 464 


273, 336, 561 


368, 406, 530, 


CoNr«acis. CLoskp—continued. 
Wiimbledon, 626 
Winchester, 368 
Wolverhampton, 83, 337, 497, 659 
Worcester, 818 
Wrexham, 626 
York, 337, 497 


Contracts, Italian 
trical, 749 
Contracts, L. C. C., 362 


Government clec- 


Contracts Orex— 

Aberdare, 178, 210, 241, 304, 336 

Aberdeen, 20, 82, 115, 146 

Adelaide, 145, 178, 659, 689, 722 

Aldershot, 82, 115, 146, 178, 210 

Algeria, 360 

Auckland (N.Z.), 496, 529, 560, 659 

Australia, 17, 50, 82, 115, 145, 178, 
210, 241, 272, 304, 336, 367, 400, 
433, 464, 496, 529, 560, 593, 625, 
659, 689, 721. 753, 817 

Aylesbury, 336, 367 

Ayr, 367 

Bacup, 367, 400, 560 

Barking, 17, 50 

Barnes, 17, 50, 82, 625, 659, 689, 722 

Barnsley, 753 

Battersea, 17, 50, 82 

Bedford, 178, 210, 240, 304, 336, 367, 
400, 722, 793 

Bedwas (Mon. ), 178, 210, 241 

Bedwellty, 400, 433, 464 

115, 146, 178, 210, 241, 272, 


Belfast, 
304, 993, 625 

Belgium, 17, 50, 146, 178, 210, 241, 
304, 336, 367, 400, 433, 464, 496, 
529, 560, 593, 659, 689, 722, 753, 
754, 818 


Bethnal Grecn, 659, 689, 722 

Blackpool, 336 

Bootle, 17 

Bradford, ч, 50, 82, 115, 400 

Вгау, 115 

Bristol, ER. 210 241. 304, 336, 367 

Broughton (near Chester), 241 

Camberwell, 18, 51, 82, 178, 210 

Canterbury, 400, 433, 464, 496, 754 

Cardiff, 464, 496, 529 

Carlisle, 336, 496, 529, 689, 722, 754 

Cavan, 17, 50 

Chester-le-Street 
210, 241, 272 

Chile, 17, W, 82 

Colne, 82, 115, 146, 754, 818 

Crewe, 722 

Darlington, 433, 464, 496, 818 

Dartford, 496, 529, 754, 818 

Doncaster, 241, 272 

Dublin, 367, 496, 329, 659, 689, 792 

Dundalk, 689, 722, 754 

Dundee, 17, 50, 82, 241, 272, 625, 754 

Duncdin, 368 

Durham, 336, 400 

Easington, 210 


(Co. Durham), 178, 


Eastbourne, 400, 433, 464 
Ebbw Vale, 496 
Eccles, 336 


Edinburgh, 82, 115, 146, 178, 272, 304, 


336, 367, 400, 433, 464, 496, 529, 
39, 689, 722, 754, 818 
Farnworth, 210, 241 


Formosa, 593 

France, 241, 272, 336, 368, 722 
Fulham, 18, 51 

Gellvgaer, 272, 304, 336, 368 
Gillingham, 241, 272 

Glasgow, 464, 625, 818 

Great Yarmouth, 368, 400, 433, 464 


Greenock, 115, 146 
Grimsby, 689, 722 
Hackney, 593, 625, 659, d 722 


Halifax, 17, 51, 273, 304 754 

Hammersmith, '51, 82, 210 2 241. 273, 
560 

Hampstead, 82 

Hebburn, 273 

Hoylake and West Kirby, 818 

Huddersfield, 146, 818 

Hull. 818 

Ilford, 51, 82, 115 

Ince-in-Makerfield, 689, 722, 754 

Ingleton, 754 

Islington, 18, 51, 82, 115 

Keighley, 146, 178 

Kettering, 336, 368 

Kings Lynn, 146, 

Kingston- upon-Hull, 


178, 210 
18, 51, 82 


Leeds, 659, 689, 722, 754 
Leigh, 496, 529, 560 
Leith, 368, 400 
Lewisham, 560 


Limerick, 400 

Lincoln, 178, 210, 241, 273, 304, 336, 
400, 433, 529, 560, 593, 625, 659 

Lochgelly (Fife), 560 

London, 18, 51, 82. 115. 146, 178, 
910; 241, 304, 336, 368, 400, 433, 
529, 560, 593, 625, 659, 689, 722, 
754 

Macclesfield, 273, 304, 336 

Madagascar, 210, 241 


Manchester, 18, 51, 178, 210, 241, 336, 
36M, 599, 560, 593, 625, 659, 689, 
722. 754 


Margate, 304, 336, 400, 433, 464 


Melbourne, 82, 145, 178, 210, 240, 272, 
304, 336, 367, 433, 593, 6&9 
Merthyr Tydfil, 241, 273, 304 


Middle "*brough, 818 

Mountain Ash, 304, 336, 368 

Newport (Mon.), 368, 400, 722, 754, 
818 


New Zealand, 82, 115, 210. 241. 273. 
304, 336, 368, 560, 593, 625, 659, 
722. 754, KIS 

Nottingham, 754 

Nuneaton, 529, 560, 722, 754, 818 

Perth (West Australia), 17. 50, 82, 
464, 560, 593, 689. 72] 

Peterborough. 368, 400, 433 

Plymouth, 178, 210. 274. 304, 336 


CoNrRACTN. Oren—continued, 

Pontypridd, 51, 82, 115 

Portsinouth, 496, 529 

Rhondda, 18 

Rochdale, 560, 593, 722 

St. Helens, 146, 178, 593 

St. Pancras, 593, 689 

Salford, 146, 178, 210, 241, 464, 560, 
593, 659, 689, 722 

Seychelles Islands, 722 

Sheffield, 18, 529, 560 

Shoreditch, 368, 433, 529 

South Africa, 304, 336, 368, 400, 433, 
529, 560, 593, 625 

Southampton, 689, 722, 754, 818 

Spain, 210, 336, 400, 464, 496, 529, 
560, 593, 689, 722 

Stepney, 18, 51, 82 

Stockton-on-Tees, 115, 146, 593 

Sunderland, 464, , 929 

Swadlincote, 304 

Sweden, 626 

Swindon, 754, 818 

Sydney, 17, 50, 82, 115, 145, 593, 689, 
721, 753, 817 

Tasmania, 433, 464, 490, 529, 500, 


Tynemouth, 18, 51 

Uruguay, 210, 241, 496, 529, 560 

Venezuela, 18, 51, 83 

Wakefield, 304 

Warrington, 115, 146, 178, 689, 722, 
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Kingston-upon-Hull. 144, 816 

Kingstown (Co. Durham), 687 

Kingswood, 302 

Kirkcaldy, 239, 365, 623 

Kirkintillock, 144 

Knottingley, 113 

Ladysmith, 271 

Lampeter, 49, 366 

Lanark, 559, 687 

Lanarkshire, 366 

Lancaster, 302, 432, 462 

Larne (Co. Antrim), 494 

Leeds, 144, 176, 494, 657, 816 

Leicester, 270, 302, 559 

Leith, 80, 527 

Lewes, 80 

Leyton, 591, 751 

Limerick, 527 

Lincoln, 366, 783 

Littleborough, 816 

Littlehampton, 239 : 

Liverpool, 80, 144, 208, 239, 270, 302. 
366, 398, 432, 527, 623, 687, 719. 
783, 816 " 

London, 14, 80, 144, 176, 208, 239. 
302, 334, 366, 398, 432, 527, 623, 
657, 719, 751, 783, 816 

Londonderry, 270, 559 

Loughborough, 80, 113, 334, 527, 816 

Lowestoft, 270 

Lurgan (Co. Armagh), 719 

Lydd (Kent), 208 

Lyme Regis, 113 

Lymington, 398 

Lynton, 432 

Macroom (Co. Cork), 494 

Maidstone, 49, 334 | 

Malton (Yorks.), 784 

Manchester, 15, 239, 494, 784, 816 

Masham, 15 

Melbourne, 656, 815 

Melrose, 15, 144 

Mexborough, 113, 144, 302 

Middlesbrough, 113, 239, 366 

Mid-Lancashire, 623, 720 

Milnrow (Lancs.), 144 

Monaghan, 144 

Monasterevan (Co. Kildare), 113 

Monmouthshire, 113 

Montrose, 113 

Morley, 591, 720, 751 

Navan, 687, 784 

Nelson, B0, 208, 527, 559 

Newcastlc-upon-Tyne, 49, 334 
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Newhaven, 784 
Newport (1. of W.), 55 
Newport (Mon.), 12 
New Zealand, 15, 80, 527, 591, 751 
Nigeria, 432 
Northallerton, 302 
Nottingham, 270, 751, 784, 816 
Oakengates, 559 


Oldham, 208, 270 

Osv aldtwistle, 991 
Otley, 113 

Paisley, 15, Do 

Perth, 302, 
Peterborough, m 49, 208 
Plyinouth, 233, 432, 720 
Poplar, T 


Portrush, 624, 784 

Prestcign, 366 

Ргезїоп, 271, 302 

Price increases, 49, 687, 751, 810 
Ramsgate, 15, 239 

Rathmines, 239 

Rawtenstall, 991 

Reipate, 176 
Richmond-on-Thames, 15, 144 
Richmond (Yorks.), 81 
Сталае and Chorley Wood, 


Rochdale, 15, 462, 494, 784 
Rotherham, 49, 494, 720, 192 
Rothwell, 591 

Rumania, 48, 334 

Ryde (I. of W.), 271 

5. Annes, 208 

St. Helens, 81, 334, 494 

St. Marylebone, 783, 816 

St. Pancras, 15, 176, 302 

Salford, 49, 302, 

Saxony, 365 

Scunthorpe, 559 

Seaford (Sussex), 462 

Serbia (Belgrade), 208 

Severn Valley, 591, 624 

Sheffield, 144, 208, 784 

Shipley, 624 

Shoreditch, 719 

Skegness, 432 

Sligo, 176 

South Africa, 144, 784 
Southampton, 494 

Southend, 15, 49, 81, 

South Shields, 18, m zai 687, 752 
South Wales, 591 

Spain, 48, 208, 070, 719, 783 
Spalding, 49 271 

Spenborough, 559 

Stafford, 114, 239, 657 
Stalybridge, 49, 176 

Stepney, 14, 208 

Stockport, 81 

Stockton Heath, 398 
Stockton-on-lees, 81, 208, 597 
Stoke-on-Trent, 45 208, 302, 291, 784 
Stone (Staffs. ), 49 

Stratford-on-Avon, 784 

Stretford, 239, 597 

Sudbury, 784 

Sunderland, 114, 239, 302, 784 
Swansea, 145, 239, 559, 624, 720 
Sweden, 48, 398, , 656 
Swindon, 334 

Switzerland, 175, 334, 365, 656, 718 
Sydney, 14, 80, 

Tasmania, 80, 114, 176, 782 
Taunton, 271 

Teignmouth, 81, 145 

Thames Valley, 527 

Tidal power, 176 

Todmorden, 49, 81 

Tonbridge, 624 

Torquay, 49, 81 

Tredegar, 239 

Tullamore, 398, 597 

Tunbridge Wells, 81 

Tunis, 145 

Turton, 642, 752 

Turkey, 656 

Twickenham, 624 

Ulverston, 494 

United States of America, 114, 494 
Ventnor, 15 

Victoria, 14, 270 

: Walkden, 239 

Wallasey, 15, 624, 752, B16 
Walmer, 657 

Walsall, 49, 366, 528, 559, 784 
Walthamstow, 494, 591 

Warcham, 15 

Warrington, 15, 971, 598, 559, 687 
Water power, 

Watford, 208, 334, 494 

West Ham, 15, 176 

West Riding (Yorks.), 334 
Whitby, 239 

Whitehaven, 176, 239, 366, 528 
Wigan, 81, 334, 752 
Wigton, 688 

Wimbledon, 624, 784 
Wolfhill (Queen's Co.), 15 
Wolverhampton, 15, 81, 366, 784 
Woolwich, 528 
Worcester, 494, 559, 591, 720 
Worksop, 432, 816 

Worsley, 145 

Worthing, 334, 752 
Wrexham, 334, 624, 687, 752 
Yeovil, 591, 816 

York, 49, 494, 688, 752 


Lighting conditions in mines, 339 

Lighting in a church, Concealed, 214 

Lighting of clectrically-equipped fiac- 
rories, Low-voltage, by C. T. Wil. 
kinson, 548 

Lighting school, The army electric, 407 

Lightings sets, Automatic, 148 

Lighting sets for Cuba, Small electric, 
684 


Lights committee, Ships, 243 

Lights, Vehicle, 531 

Linking-up Committee, South Wales, 
369 
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Ligtipattons— 

Accumulaturs, 142 

A. E. (. Electrical Co. of 
Africa, 112, 365 

Alliance Electrical Co., 555 

Benson, W. A. S., & Co., 781 

Blackpool and Fleetwood Tramroad 
Co., 80 

FUE Lamp and Accessories Co., 


622, 


South 


British Electrical 
655, 686, 716 

British Ever- Ready Co., 655 

Brolt, 112 

Camaro & Harris, 623 

Chesterfield ube Co: 995 

Coalite & British Coalite Со., 686 


Accessories, 


686 
Collins, Engineers, 332 
Connolly Bros., 112 
Cosmos Consolidated, 299. 333 
Cosmos Engineering Co., 333, 365 
Couzens & Brown, 460 
Cowlishaw, Walker & Co., 365 
саре Patent Reversible Turbine, 


Duckham, Alexander & Co., 112, 781 
Ebonitis, 365, 460 

Economic Electric Co., 655 

Electric. Smelting Co., 749 


Electric Train Lighting Syndicate, 
749 

Electrical and Mechanical Trades 
Supply, 655 


Engineering and Arc Lamps, 460 
E Ec Enginecring Specialities 
95 

Electric & General Works, 588 

мек Train Lighting. Syndicate, 

Electrical Co., The, 206, 365 

Endall & Sotheran, 686 

Enfield Electric Cable Manufacturing 
Co., 270 

Falkirk Iron Co., 749 

Frood, Herbert & Co., 112 

Fuller’s Wire & Cable Co., 749 

Furneax & Thomas, 333 


Gates, E. & C., 492 

Gell Telegraphic Appliances Syndi- 
cate, 80 

Globe Electric Co., 686 

Graphite Plumbago Crucible Co., 80 


Gratz, 655 

Herbert, Alfred (France), 112 
Holme Electric Co., 80, 112 
Hopkinson, J., & Co.. 364 
Hudson's, Thomas, 299 

Hulett, D., & Co., 47, 622, 749 
Husband, F., 364 

Hydro- Electric Concessions, 655 
Jennings, F. A., 2 
Johnson, O'Sullivan, & Co., 333 
Rendall & Gents, 430 

Kinetic Co., 781, 812 

Little Wonder Battery Co., 716 
Motive Power Improvement Co., 333 
Nelson, Johnson, & Co., James. 333 


New Peto & Radford Accumulator 
Co., x 
New St. Helens & District Tram- 


ways Co., 47, 112 

Newall's Insulation Co., 4% 

Norman, Johnson, & Co., 812 

Northampton Plating Co., 655 

Oulton Broad Electricity Co., 47 

Parker & Parkes, 655 

Patent Development Syndicate, 142 

Peto & Radford, 622 

Pneumatic Tool Co., 47 

Pollock & Macnab, 395 

Quin Electric Co., 395, 555, 654 

Radium, 112 

Rex Accumulator Co., 238 

Rhvmney Valley & General E.S. Co., 
206 

Rotasphere Co., 717, 749 

Selson Engineering Co. (France), 812 

Sentinel Waggon Works, 460 

Stebe, Gorman & Co., 716 

Signal Electric Co., 686, 716 

Simms Motor Units, 655 

Sinclair, Paget & Co.. 622 

Spanish & General Wircless Trust, 
526, 655 

Sparking Plugs Patents, 270 

Speen Mechanical Repair Depot, 4% 


Sissons Bros. & Co., 492 
Stead, H., & P. F. Senior. 492 
Surrey Electrical Co., 749. 781 


Telephone Manufacturing Co., 812 
Telephos Domestic & Street Lighting 
Co., 365, 395 
Thacker, Bell & Co., 206, 622, 686 
Tong, Nutter & Sons, 430 
Tooley Emberton & Burrows, 555 
Torquay Tramways Construction Syn- 
dicate, 781 
Trafford Power & 
(1902), 365, 395 
Unelma, 555, 622 
Vaughan Engineering Works, 588 
Victor Engineering & Supply Co., 460 
Wakerley & Webb, 588 
Williams, D. O., & Co., 395, 
Wilson & Newton, 402 


Light Supply 


Liverpool Commercial Library, 620 

Liverpool, Electrical wages at, 653 

Liverpool electricians’ lock-out, 117, 142, 
206, 237, 263, 268, 331, 396, 686. 


812 

Liverpool Exhibition, 656 

Living and trade, The сем of, 226 

Load dispatching in central station sys- 
tems, 181 

Load factors, A study in, by Councillor 
Denny, 675 

Loan, Municipal electrical, 13 

Loans, London County  Courcil and 


electricity supply, 147 


Localisation, Cable-fault, by E. Ray- 
mond-Barker, 709 

Locomotive Works, 
worth's new, 19 

Locomotives, Mine, 531 

Locomotives, New electric, 191 

Locomotives, Oil-clectric, 690 

London County Council and Electricity 
supply loans, 147 

London County Council 
362 


Armstrong-Whit- 


Committees, 


London County Council contracts, 362 

London County Council staff reorgani- 
sation, 305 

London electrical engineers, 562 

London „ works, Coal supply 
of, 

London Fair and Market, 393 

London traffic, 322, 369 

London transport, 449 

London underground railway  spceds, 


434 
Longbridge works of the Austin Motor 


Co., 196 

Lorry, A live,“ 83 

Loughberough Technical College and 
Brush Works, A visit to, 670 

Low-voltage lighting of electrically- 
equipped factories, by C. T. Wil- 
kinson, 548 


Lower-deck improvements, 692 

Lower Severn Electricity District, by 
“Н. M. S.,“ 646, 696 

Lubrication, 258 

Lymn by-product producer gas plant, 
by W. H. Patchell, 379, 446, 605 

Lyons Fair, 394 

" Lytg " dry cell, The, 660 


M Tool Trades’ Association, 
362 


Machinery Exhibition, Italian Agricul- 
tural, 660 

Machinery for Norway, Conveying, 526 

Machinery for South America, Packing 
of, 110 

Machinery in S.A. Mines, Electrical, 
588 


Machinery, The rating of, 323, 641 

Machines as used with machine 
packers, Automatic electric weigh- 
ing, by V. Sims, 574 

Magnetic field submarine detection, 498 

Magnetic ficlds, Submarine cable, 691 

Magnetic separators, 18 

Magnetic storms as affecting ocean tele- 


graph cables, by Е. Raymond- 
Barker, 293 
Magneto and coil systems, Electric 


ignition, by F. H. Hutton, 40 
Magneto improvements, Recent, 779 
Magneto industry in France, 59 
Magneto with many distinctive features, 

A British, by F. H. Hutton, 740 


Magnetos, British, 588 
Magnets in theory and practice, Per- 
manent, by S. Evershed, 667 


Mains for new housing schemes. Distri- 
bution, by H. Wilson, 771 

Mains staffs, Working conditions of, 
bv W. Wells, 294 

Management, Scientific, 252 


Management, Scientific: А solution of 
the Capital and Labour problem, 
bv J. M. Scott-Maxwell, 58, 122 


Manchester, Extensions at Stuart Street 
generating station, 290 
Manchester-Salford bulk supply, 355 


Manchester Steam Users’ Association, 
748 
Manchester, The 235,000-kw. turbo-alter- 


nator, 273 

Manchester turbo-generators, 718 

Manufacture, Concrete pipe, 756 І 

Manufacture of electrical porcelain in 
Japan, 621 

Manufacture of nitrates, The synthetic, 
680 

Manufacturers’ amalgamation, Dynamo, 

Manufacturers and the Electricity Sup- 
ply Act, 163 

Manufacturers and producers, 
ence of, 78, 175, 253. 556 

Manufacturing costing systems, 66 

Manufacturing in Australia, Electrical. 
214, 780 

Manufacturing in India, Electrical, 44 


Confer- 


Marine motors, Electric starters for. 
179 

Markets, Agents in overseas, 268 

Markets, Germany and her foreign, 78 


Marking of goods, The. 173 

Mars? Signals from, 148 

Materials, Surplus aeronautical, 557 

Materials, Non-ferrous, 211 

Measuring heavy direct currents, A new 
method, by R. Е. Neale, 292 

Mechanical stokers, 213 

Medal, The Edison, 595 

Melbourne suburban railwavs, The elec- 
trification. of the, 36, RR 

Merchandise Marks Committee, 269, ЗАЗ 

Mereurv-are rectifiers. Fuse size for, 72 

Metals, Non-ferrous, 364 

Metal prices and cable tenders, 175 

“Meteorite mystery.” A, 792 

Meter, The need for a cheap house- 
service, by С, W. Marshall. 168 

Metering problem, A freak, 27 

Meters for Holland, 19 

Meters, French orders for German elec- 
tricity. 171 

Meters in Australia, Manufacture of, 

Meters in France, Electric, 526 

Meters on balanced three-phase, 
wire systems. Single-phase, 
G. Solomon, 741 

Metric svstem and decimal coinage, 464 

Metric system in U.S.A., The, 690 


three- 
bv И. 


Metric system, The, 180 

Metropolitun-Vickers Rateau pressure- 
reducing steam turbine, 571 

Metropolitan Water Board's 
поп, 514 

Мемсап measures, 267 


installa- 


Mexico, Urade opportunities in, 396 
Microscope in the engineering indus- 
tries, 298 


Mid-Lancashire electricity district, la., 
764 


Milan, Electric vebicles in, 523 

Milan market, A, 44 

Military, Electrical workers and the, 
8J1 

Mine iocomotives, 531 

Mines, Electricity in, 35, 53, 90, 134 

Mines, Lighting conditions in, 339 

Mines, Restoration of Lens, 212 


Mining Committee, The Non-ferrous, 
270 

Mining industry, The coal, 685 

Mining safety lamps, 12, 466 


Ministry of Transport, 429 

Mont blanc, The tunnelling of, 148 

Motor car headlights, 461, 466 

Motor car lighting, 465 

Motor couch, Touring by, 268 

Motor. control gear, Modern, 369 

Motor depot, Slough, 53, 84, 158 

Motor Exhibition at Olympia, Marine, 
206, 357 

Motor Fucls Committee, 684 

Motor lorries, Static charges on, 728 

Motor prices, Electric, 430 

Motor scooter, 465 

Motor Show, White City, 812 

Motor taxes, The new, 691 

Motor, The А.С. coinmutator, 512 

Mo:or, Ihe Chitty, 642 

Motor vehicles, Identification marks on, 
532 

Motors, Light-weight, 718 

Motors, Submersible, 306 

Municipal Electrical Association Con- 
vention, Incorporated, 84, 769, 803, 
518 

Municipal enterprise іп the United 
States ol Amcrica, 96 

Municipal tinance, 77 

Municipalisation, 691 

Mutual 4iscussion, 653 


N АЕ Exhibition, Canadian, 


National Federated Electrical Associa- 
tion, 955 

National health insurance, 700 

National Joint Board of Employers and 
Members of E тыгу Sup- 
ply Industry), 685 

Naval telegraphist E. 117, 369 

Naval wireless telegraphists, 692 

Navy, Electrical engineering service in 
the, 536 

Navy, Promotion in the, 148 

Networks, The design of distributing, 
by C. A. Gillin, 805 

Neuhausen Aluminium Co., The, 232, 
558 


New CouraN n Ss 
A. B. C. Manufacturing Co., 341 
A. C. Sparking Plug Co., 341 
Accumulators of Woking, 150 
African Conecssions Syndicate (1920), 


Alabaster Lighting Ware Co., 309 

Aladdin, 240 

Alamo Electric, 630 

Alliance Electrical Co., 597 

Amalgamated Firms, 564 

Anderson, Sydney, 244 

Anderton, William, & Co., 564 

Anglo- Russian Enginecring Co. 
mingham), 720 

Apparcil Magnetique Co., 21 

A.R. Engincering Co. (Southampton), 
789 


(Bir- 


Armature Winding Co., 597 

Associated Electric Welders, 371 

Associated Industries Insurance Cor- 
poration, 437 

Atlas Welding Co., 630 

Aurolite’ Electrical. Sup lies. 

Automobile ue орага, 119 

Bain, W. B., & J., 

Baker, H. T., & бо 245 

Ballinrobe Electricity Supply Co., 309 

Barrett & Wright, 119 

B.E. Manufacturing Co., 372 

Bennett & Rutherford, 564 


Berrite, 533 
B.K.E. Electric Motors, 21 


F. W., & Co., 565 

ноте Рорпоп, 820 

Bower & Taylor, 3534 

Bowring, C. NU & Co. (West Coast 
Africa), 468 

Bovd, R. P., & Co., 437 

Britich Aris "Sparking Plug Co., 21 

British Rrass Fittings, 21 

British ‘* Dynamo," 630 

British East Africa Power Develop- 
ment Co., 183 

British Electrical Development Asso- 

. ciation, 150 

British Electric Lamps, 663 

British. Electrical Repairs, 21 

British Generator Co., 183 

British Non-ferrous Metals Research 
Association, 150 

British. Plugs. 534 

British Scientific Apparatus Manufac- 
turers, 309 

Rrolt, 183 

Bryce, H. A., 663 

Buglass & Jamieson, 55 

Bukwood Engineering Co., 789 

Cahir Electric Supply Co., 468 
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New CoMpaNIES-—continucd. 
Calvete, I., 150 
Campion Ball & Co., 309 
Canning. M., & Co., 757 
Car Lighting Set Co., 150 
Carter, Hubert D., 244 
Cascoll Engineering Co., 54 
Castle Engineering Co., 150 
Catchpole & Maurice, 725 
Chase Electrical Manufacturing Co., 215 
Chesterfield “lube Co., 534 
City Electric Welding Co. (Newcastle), 
757 
Colonial & Foreign Glass Industries, 
371 
Commercial Ignition Co., 55 
Cooke & Segal, 533 
Coventry Automatic. Telephones, 565 
Cowlishaw, Walker, & Co. (1920), 183 
Crabtree, R. W., & Sons, 276 
Crookell, W., & Co., 55 
Davies, C. H., & Co., 21 
Deans Electrical & Engineering Co., 
55 
Dennis, G. P., 86 
De Martis Accuinulators, 468 
Dick Kerr, & Co., 437 
Dickenson & Thompson, 309 
Dimpo, 468 
Dodds, Finlay & Co., 309 
Don Engineering Co., 534 
Duckham, Arthur, & Co. (1920), 372 
Dunblane & District Electricity Supply 
Co., 663 
Durelco, 789 
Durrants Engincers, 468 
Dux Electric Quilt & Fibril, 725 
Huffam & Son, 86 
E.B.C. Electrical Co., 533 
Ebonestos Insulators, 86 
E. I. C. Magnetos, 630 
Electric Motors (South Wales), 86 
Electric Repairs, 86 р 
Electrical. Appliances (Blackpool), 468 
Electrical Depositing Processes, 55 
Electrical Industries, 630 
Electrical Maintenance Co. (Liver- 
pool), 55 
Electroducer, 276 
Electro-Dynamic Construction Co., 86 
Emery's, T., Automatic Power Gene- 
rating Motors, 663 
Engineering Agency, 86 
Engineering & Lighting Equipment 
Co., 372 
English Electric Supplies, 119 
Ever-Ready Company (Great Britain), 


630 
Falkesley Electrical & Kinema Sup— 
plies, 663 


Fintona Electric Light Co., 372 

Franklin Engineering Co., 330 

Garner, Holt & Co., 820 

Garrett, Green & Со. 630 

General Welding Co., 149 

Goodall Electric, 663 

Greenling Electric Supplies, 820 

Gwynnes Engineering Co., 437 

Hackbridye Electric Construction Co., 
245 

Hall Brothers (Manchester), 309 

Halliwell & Good, 55 

Hart Collins, 119 

Hartford Engineering Co., 

Hays, Standen, & Co., 757 

Hazzledine, H. T., 534 

Heath Plugs, 54 

Hesco, 341 

Heves & Co., 630 

Hodgson & Partners, 215 

Hopkinson, J., & Co., 341 

Holders, 86 

Hotpoint Electric Appliance Co., 502 

Hunt, А. H., 789 

Iceni Engineering Co., 149 

Industrial Electroplant, 820 

Internationai Automatic 
Co., 341 

International Inventions & Patents 
Exploitution Co., 468 

John Porter Engineering Co., 663 

Keltre’s Garage, 215 

Kendall & Gent, 564 

Lester & Browne (London), 663 

Levant Iron & Machinery Co., 371 

Locomobile Engineering Co., 564 

London Armature Repair Co., 

London L:lectricity joint Committee 
(1920), 150 

Lloyd's Electro-plating Works, 245 

Lumo, 502 

Maclnnes, Clark & Co., 630 

Magic Sign Co., 502 

Magnetic Transmission Co., 403 

Magstarlite, 564 7 

Mayfair Light & Power Co., 245 

McReynolds Trolley Wheel Co., 725 

Mechanical Products, 245 

Mica and Asbestos Insulating Co., 86 

Moore, II. & F., 725 

Mountain Railways, 86 

Murray, X, & Co., 437 

National Electric Signs, 183 

National Electric Welding Co., 725 

Newall's Insulation Co., 565 

Newcastle Electrical & Motor Acen- 
sories, 789 

New Italian Art Association, 78 

New Process Electric Lamp Co., 663 

North Bolivian Power & Estates, 468 

Northern Electric Vehicle Services, 

Northern. Radiators, 820 

Орусу, John, & Co., 215 

Oliver. Engineering Co., 119 

Palmer, Riley & Co., 403 

Paterson Manufacturing Co., 437 

Parton's (Саган), 183 

Perna Engineering Works (Black- 
pool), 21 

Perry, W. G., & Co., 245 

зс. & Precision Tool Co., 


(89 


Telephone 


NEW COMPANITES—confinued. 


Phenix-Tester, 403 

Portadown Electric Co., 149 

Portumna Electric Light & Power 
Co., 150 

Pourlock Co., 86 

l'ower-Rectifiers, 183 

Power Research Co., 150 

Precision Instrument, 437 

Premier Electric Welding Co. (Ire— 
kind), 597 

Premier. Electric Welding Со. (Leith), 


309 
Fremier Electric Welding Co. (Mer- 
wy), 408 


Price, F., & Co. (1920), 820 

Radio Engineering Co., 309 

Radio Press, 276 

Rashleigh Phipps & Co., 309, 341 

Read & Partners, 341 

Renew Lamp Со. (stern), 119 

Richardson, R. J., & Sons, W3 

Riglite Manufacturing Co., 468 

Road Guides, 403 

Kothwell, Fred, 371 

Scottish Aluminium Co., 403 

Scottish Welding & Shat Metal Co., 
371 

Sewell Electric Co., 372 

Sheringham Daylight, 468 

Simplex Power Generator. Co., 150 

Simms Motor. Units. 4120), 403 

Sinclair, Paget & Co., 820 

Slack, J. E., 534 

Siuugnter, EF. E., & Co., 663 

Small Power Dynamo & Motor Co., 
153 

Smith, Н. W., & Co. (1920), 789 

smith, T. €., 183 

Solar Electrical Co., 341 

South Western Engineering Co., 371 

Spanish & General Corporation, 564 

Spooner, A, & Co., 364 

Southwark Lighting Co., 150 

Sphinx Manufacturing Co., 309 

Staffordshire Electrical | Accessories 
Co., 153 

Stuinsped, 245 

Standard Electric Welding Co., 276 

Stanley Gayner & Co., 630 

Steel Wire Co., 86 

Stephen, Н. F., 55 

Stoneyeroft Electrical Works, 244 

Sutton-in-Ashfield Motor & Electrical 
Engineering Co., 21 

Symington Electric Supply Co., 244 

Tapgart & Wilson, 725 

Tasi-Calls, 215 

Taylor & Kay, 663 

Taylor, Hunter & Co., 403 

Technical Intelligence Service, 150 

Technical Review, 150 

Tees-side Electric & Plumbers' Store, 
371 

Telephone & Microphone Co., 119 

Telephone Installations, 244 

Telephone Manufaciuring Co. (1920), 
725 

Telephos, 564 

Toficld & Robinson, 630 

lomlinson, Bernard, 183 

luam Electricity Co., 149 

Turner Brothers Asbestos Co., 563 

Union Electric Welding Co., 371 

United Arc Welding Co., 245 

United. Electrical Со. (Birmingham), 
468 

Uno Co., 757 

Wickers-Briiich East Africa, 757 

Vickers-Helvetia, 437 

Wardley, Smith, 630 

Watson-Nories, 630 

West Lancashire Electrical Co. 

West Yorkshire Motors, 276 

Western Anglo-Swedish Electric Weld- 
ing Co., 663 

Widdop Engine Co., 468 

Wilkins Wire & Wire Ropes, 725 

Will Smith, 437 

William Roman Co., 468 

Woodward, Sons & Co., 437 

Young, B., & Co. (Birmingham), 663 


, 3871 


NEW ELECTRICAL Drvicks, Fritiscs, AND 


Prast— 

Albert“ current limiter, 170 

Auto-steriliser, General Electric Co., 
159 

Baking carbon electrodes for electric 
furnaces, 679 

Battery testers, 639 

Bed warmer and food Warmer, Elec- 
tric, 350 

Bracket, B.T.H., workshop lamp, 103 

British motor, A new, 359 

British “Thomson - Houston pedestal 
switch, 811 

Brush holder, New, 103 

Cable system, Water-cooled, 94 

Calvette tele-switch, 743 

Clothes drier, Electric, 638 

Coaxial turbo gear, 266 

Cooking apparatus, New, 776 

Dental X-ray outfit, 59 
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THE OLD YEAR AND THE NEW. 


Тносен it is not our intention to occupy the time of the 
reader, or to tax his already over-burdened mind, with a 
detailed review of the events of the year that has just 
closed, the occasion cannot be passed over without brief 
reference to some of its outetanding problems and experiences. 
Nineteen-nineteen has into history, and it will be 
remembered as one of the most momentous years through 
which any of us has lived. 

Many anxious months were occupied with the negotiating 
of the Terms of Peace; even now the Treaties have not 
been ratified by all the parties concerned therein, and there 
yet remain unsettled many World Problems arising in that 
connection. The demobilisation of millions of men has been 
continuously in progress, and the British Empire and the 
Allies have been faced with innumerable difficulties attend- 
ing the resettlement of the Forces in peaceful avocations. 
While we have been thus engaged, there have crowded in 
upon us the accumulated problems of five years of war; 
these and other matters all seemed to clamour at once for 
settlement. Though our hands were as full with duty 
directly connected with the war as at almost any period of 
actual hostilities, the weight of responsibilities was added 
to enormously by a desire that was abroad for all the ills of 
humanity to be removed without delay as by the waving 
of some magic wand. Nationalisation demands, incessant 
agitations for higher wages and shorter hours, efforte 
to secure “control,” the railway strike and struggle 
with the community, the continued increase in the 
cost of living, the serious developments in rates of 
exchange, the ever-growing burden of National Finance 
—these are some of the leading questions of the year. 
Remembering all that has been involved, and all the 
dangers through which we have it is im- 
possible to view the situation in its entirety without 
adopting the tone of optimism of the King’s Speech. It is 
& matter for general thanksgiving that we have passed 
through so critical a year without greater damage to con- 
stitutional and individual interests. 

Limiting our survey to matters coming more imme- 
diately within the scope of our specialised activities, we 
recall that for thousands of factories and works no incon- 
siderable part of the period referred to has been busily 
occupied with the turnover from war work to commercial 
production. For some concerns this was naturally an easier 
operation than for others. During the year it was pos- 
sible to reveal something of the brilliant war-time record 
of engineering and electrical factories, of the achievements 
of scientific men and societies, of the advances in wireless 
applications, and of the exploits which stand to British 
credit in submarine telegraphy. 

Electrical, engineering, and other scientific bodies have 
returned to former activity; indeed, are more “ live ” than 
ever. TheI.M.E.A. and the B.A. have resumed their pre-war 
programmes. The Whitley Councils are taking shape, and 
as а result of this movement the E.P.E.A., the S. T. E., 
the N. A. S. E., and the E. S. C. A. have been stimulated to 
increased activity with a view to securing the representation 
of their members —the middle class of the industry 
on the Councils. 

If we turn our thoughts to purely electrical орега- 
tions, perhaps we must place first and foremost the Elec- 
tricity Supply Act, which has just received the Royal 
Assent. | 

Our pages have told from week to week, as the year has 
passed on, of gratifying projects which were in course of 
preparation. Electric railway work is about to advance on 
в large scale within the United Kingdom, in the Colonies 
and Dependencies, and in practically all parts of the world. 
There are hydro-electric schemes ready to be put in hand at 
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home and abroad. In wireless and cable telegraphy and 
telephony, land and sea alike, conditions are ripe for a great 
move forward. Electricity works in all parts of the 
kingdom are short of plant, and cannot keep pace with the 
demand for energy, notwithstanding all the additions of the 
war period. The domestic load and all that that implies 
is promising beyond our fondest hopes of earlier days. 
The Electrical Development Association is getting 
to work at the right moment. Тһе electric 
vehicle is coming into its own, as the numerous orders 
of the year have proved. The outlook for manu- 
facturers in all departments of the industry is unquestionably 
brighter than it ever has been. 

At the beginning of 1919 we wrote looking forward to a 
period of intensive activity in the electrical industries. If 
we were justified then we are more than justified to-day, for 
it is our conviction that the electrical industries are in for 
а Boom, and for one that should last for years if the menace 
of industrial unrest and financial stress do not assume 
serious shape. In a sense, we have carried over to 1920 
many of the problems that we had to meet in 1919, but the 
experience of the latter year fills us with hope. 


THE proposal to develop the possibilities 
of Dartmoor as a source of water-power 
has aroused the wrath of those who love 
the district for its esthetic amenities and its archeological 
interest, and they are conducting an energetic campaign 
against the scheme by letters to the Press. We respect 
their feelings, and their solicitude for the interests of those 
who, they say, would suffer injury if the scheme were 
carried through. But are they justified in believing that 


Dartmoor in 
Danger ? 


those natural features or those interests would be prejudiced 


by the utilisation of the waterpower ? 


The details of the project are not in our possession, but - 


they are not necessary to our purpose, which is to point out 
that hydroelectric works do not %s /me the water which 
passes through their turbines, nor do they contaminate it 
in any way. The water is still available for use in irrigation 
or for human consumption when it has yielded up its 
energy, and by the construction of dams and reservoirs its 
flow is regulated so that floods and droughts are obviated. 
At the same time the benefit of a supply of electric power 
at their doors will accrue to the residents, and the district 
will be enabled to develop industries without the accom- 
paniment of smoky chimneys, while many thousand tons of 
coal will be annually saved. | | 

Whether scenic beauties should be preferred to industrial 
development in these days is а question upon which we 
hold very decided views, but in this case we doubt whether 
that question arises at all. A much more weighty 
objection to the proposal is one to which Mr. Н. Davey has 
given definite shape—namely, the extravagant expenditure 
which is foreshadowed, and which appears to be out of all 
proportion to the output obtainable. The chief obstacle 
to the development of water-power is usually the question 
of finance, and if the scheme will not hold water from that 
point of view it is not likely to float. 


WHILST uttering a solemn protest 
against the Dartmoor scheme, on the 
usual lines—that is, taking for granted 
that it would necessarily ruin the district as a pleasure 
resort, which is an unwarranted assumption—the Daily 
Mail does not scruple to give pictorial publicity to a hare- 
brained scheme emanating from the imagination of a Mr. 
А. E. Steel, who proposes to generate electricity by means 
of pumps, water tanks, and turbo-dynamos from the passage 
of heavy traffic over the street surface. To charac- 
terise such а proposal as idiotic is to put it mildly; 
moderate language is. utterly inadequate to the occasion. 
Yet this preposterous idea is said to be “among the most 


" Where Angels 
Fear to Tread.“ 


ambitious inventions of the year," and the Daily Mail has 


evidently taken it, quite seriously. 


Now, of what value is the opinion of a paper which 
could entertain such а mad notion, with regard to any 
engineering or physical question whatever ? 

We regret to say that the Morning Post was similarly 
fooled, and said the scheme seemed to be ** worthy of con- 
sideration.” We would gladly save our lay contemporaries 
from these astounding blunders if they would only ring us 
up and ask our advice. 


IT is regrettable that political con- 
siderations should be allowed to colour, or 
at least give a “ complexion" to, purely 
engineering problems. That of super-stations is а case in 
point. The word has become a party cry. There are the 
super-stationists and tbe anti-super-stationists, The latter 
comprise mainly the reactionary element who profess to 
pin their faith to the somewhat indefinite process called 
* Jinking-up" (which the Board of Trade Electric Power 
(‘ommittee, with perhaps unnecessary gentleness, put aside 
as not in itself sufficient). 

This “ sit-still ” party has, indeed, a good deal to answer 
for in giving such a good case for the Government to 
insist that only the most drastic steps in legislation (vide 
the Electricity Bill as it left the Commons) would be of 
any use. Onthe other hand, the word super-station has 
been exalted by the other party to a sort of fetish. It 
has stolen some of the etymological glamour attaching to 
the Nietzschean **super-man." Asa matter of fact, there 
is no real distinction between a station and a super-station. 
The whole question, the purely engineering question, falls 
under two hcads— one, the problem of concentrating as much 
plant as possible under one roof ; the other, that of making 
the size of each machine as big as possible. Тһе first 
question is only one of degree as compared with the practice 
in existing stations of making one roof cover as many 
machines as are necessary for a particular district. Ав to 
the size of the sets, here again '*super-sets" are not some- 
thing special and unadaptable to existing stations— witness 
Manchester and its 30,000-K w. set. 

The fault of the whole thing is, in fact, largely due to 
the matter being considered in rarvo, There is no question 
of some universal panacea. Each district with its own 
special electrical conditions must be dealt with individually. 
What size of station is, in the individual case, necessary, 
and what size of set is most economical, under the particular 
conditions, must be determined by engineering considera- 
tions with due regard to the commercial aspect of the 
question, 


Stations or 
Super-Stations. 


A DECIDED feeling is growing in 


P iu on Germany against the export of various 
Dumping. kinds of manufactures at dumping prices 


in paper marks, examples of this kind 
being regarded in many circles as a waste of national 


wealth under the existing circumstances of the heavy 


depreciation of the mark. In pre-war times many foreign 
customers became so accustomed to purchasing goods from 
Germany - goods produced in bulk, and safely protected in 
the inland market by high import duties—at very low 
prices, that they consider it only right and proper that they 
should be able also at the present time to procure similar 
goods from Germany on the same terms, with the additional 
advantage of deriving benefit from the low exchange value 
of the mark. But the representatives of some of these 
customers have been afforded an opportunity of experiencing 
the truth of the old saying that even a worm will turn. 
The first instances of this kind of any importance were 
recorded at the recent Trade Fair held at Frankfort-on- 
Main, when the paper mark was still worth twice 85 
much as it is now, and when foreign customers expressed 
surprise that many German exhibitors refused to accept 
orders for delivery in German paper exchange, but, demanded 
payment in foreign currency, or in marks of the equivalent 
amount. 

A second instance occurred some weeks ago, when the 
former Secretary of State to the Ministry for Economy, 1n 
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the course of an address delivered before the Association of 
German Engineers at Berlin, recommended that engineers 
should at once increase prices by 300 per cent.— a suggestion 
which was received with applause by the members of the 
audience—and at that time, too, the mark was substantially 
higher than at the present time. Since then the Associa- 
tion of Machine Tool Makers,.in the course of a circular 
distributed privately among the members, advised the 
lutter to raise prices by 700 per cent., this percentage 
inclading an increase of 300 per cent. already previously 
in operation. Leading iron and steel makers are also 
moving in the direction of obtaining in export markets 
prices which are practically equivalent to the world’s 
market prices, although a decided leakage of goods sold by 
merchants continues to take place through the " рар” in 
the West. In addition, the Government is devoting atten- 
tion to the waste of national property by dumping, and is 
determined to stop this practice either by the imposition of 
export duties, or by extending the control of the export 
trade to self-governing combinations іп the form of duly 
authorised trade syndicates, and it is probable that the 
latter remedy will be adopted. Nominally the export and 
import trade has been under Government control for a long 
time past by means of the export departments for specified 
industries, but evasions are easy and numerous; and it 
is therefore thought that if each branch is self-governed by 
Ив own constituente, they will take care that merchandise 
is not exported at dumping prices which, while being of 
temporary benefit to the individual manufacturer, are 
detrimental to the interests of the community, which lie in 
the direction of securing higher export prices, and thus 


contributing towards an improvement in the trade balance 


of the country and consequently in the value of the mark. 
As bearing upon the question, we observe in a Copen- 
hagen newspaper, of December 21st, that Danish pur- 
chasers of metal goods in Germany have recently found it 
impossible to secure delivery, as they have been informed 
by German makers that the State Export Department will 
not grant an export permit unless the prices are increased 
by up to 800 per cent. In the case of a Danish importing 


firm which ordered electrical articles from a wholesaler in 


Berlin, the prices of the goods which were ordered in 
September were raised by 45 per cent. in October; but in 
the middle of November the intimation arrived that the 
German Government would not permit the export of the 
articles without the prices being more than doubled. 

It is understood that similar instances have arisen in 
Great Britain. Whatever views we may entertain con- 
cerpiog the advisability or otherwise of importing merchan- 
dise of any kind from Germany, at all events we have an 
interest in seeing German export prices rise considerably 
beyond their present level. Higher prices imply a 
reduction in the severity of German competition due to 
dumpiug ; they indicate a tendency towards an improve- 
ment in the German exchange. They show a possibility of 
the country being able to purchase raw materials more 
cheaply ; aud they exhibit a movement towards a manu- 
facturing revival. If these effects аге not brought about, 
the possibility of the Allies ever receiving a monetary war 
Indemnity from Germany will be exceedingly remote. 


Е IN our ‘ Correspondence” columns 
З to-day, “ Economy strikes a true note; 
у. FC HE ; 

the elimination of waste of every kind— 

including waste of human labour—should be our aim. 

But the question is a very wide one, and, while we 

endeavour to promote economy in new ways, we must not 
neglect, methods which are already known to us. 

“Economy” rightly deprecates controversy between gus 
and electrical men, and we had no desire to embark upon it. 
But a campaign was opened by Sir Dugald Clerk, last 
spring, in the interests of the gas industry, in the course of 
Which he made statements with regard to the relative merits 
of gas and electricity from the economical point. of view 
which could not be allowed to pass unchallenged. So long 
as he affects to compare electrical energy—energy which 
is directly available for use, far more widely available, in 


fact, than if it were in the form of actual unite of heat— 
with the potential heat energy which is admittedly present 
in gas, but which is not capable of utilisation to a degree 
even remotely approaching that of electrical energy—he is 
laying a false scent, and his assertions must be fought and 
refuted. It was for that reason that we published Mr. 
Klemens's articles, which we believe to be substantially 
true. | 

But, as we have said, it is a broad question, and a соп- 
sideration of the first importance in this relation is almost 
invariably ignored — namely, the coal itself. Gas suppliers 
must have coal of а certain kind and quality to work upon ; 
but there are vast quantities of coal from which the by- 
products cannot be extracted on an economic basis, and 
which are fit for nothing at all but combustion. This coal 
can be, and is, utilised by electricity works; otherwise it 
would be almost wholly wasted—thousands of tons have 
been dumped in the sea, and large quantities have been 
left in the pits. Hence, even if the claims of the gas 
engineers were justified, the case. would not be materially 
altered. Put it this way: Every ton of waste coal used in 
electricity works saves a ton of good coal that would other- 
wise be used in gas works. How does the comparison 


stand then ? 


| DR. WALTER RATHENAU, addressing the 
a Chairman of shareholders at the recent annual meeting 
e A.B.G. Speaks : 
Again. of the A. E. G., did not appear to be in 4 
very happy frame of mind, judging from 
the reporte of his speech published in the German news- 
papers, although he concluded by again emphasising the 
indispensability of German industry and trade to other 
countries. He stated that the destruction of property, 
which was a consequence of the world war, had not ceased 
with the end of the war, but still continued to-day. A 
reduction in all visible capital property was taking place, 
and at the same time there. was a decrease in the workmen’s 
efficiency, together with the diminution in the length of 
the working shift from nine to eight hours. The present 
low rate of production was inadequate to cope with the 
problems which the future imposed on world economy, and 
one of the chief matters of the near future was the 
restoration of the East and of the North of France and 
Belgium. ! 

The chairman proceeded to say that, generally speaking, 
the balance-sheet of world economy was very gloomy. 
In former times the production was able to meet the con- 
sumption, but the conditions were now reversed. Still, 
it was impossible to refer to а period of high prosperity, 
a8 the efficiency had abated as compared with former 
times. If German industry wished to recover its leading 
importance in the world’s markets, it must be guided in the 
direction of combination and simplification of working, and 
for this purpose the A.E.G. had taken up the lamp business 
with the Auer Co. and the Siemens & Halske Works. A 
great need of capital had been manifested for the entire 
(rerman industry owing to the depreciation of money; the 
A.E.G. had contracted a loan of 100,000,000 marke, and 
hoped in this way to have sufficient liquid funds without 
provisionally holding out the prospect of an increase in the 
share capital. 

Coming to consider the question of raw materials, the 
chairman remarked that at the beginning of the year, lists 
were prepared by private firms, and by the competent 
authorities, showing the classes and quantities of raw 
materials which would be urgently required by the industries 
in the next few years. The Government, however, had 
given way to the pressure of wide circles, and permitted 
free trading for many economic branches. In his opinion 
the dumping of German goods abroad and the fall in the 
value of the mark were due to this “dictatorship of free 
trading,” whilst the keeping open of the German frontiers 
had also been injurious to German economy. It was 
urgently necessary again to promote the technical efficiency 
of German industry, and the ‘speaker concluded that when 
this level of efficiency had again been reached, other 
countries would also perceive that the world’s markets could 


not manage without German industry and trade, 
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THE PRODUCTION OF HYDROGEN AND OXYGEN BY ELECTROLYSIS. 


By Lieut.-Col. T. A. ROSS, A.M.LE.E., late R.A.F. and R.E. 


HYDROGEN and oxygen were employed in large and 
ever-increasing quantities by the various Expedi- 
tionary Forces during the course of the war, and 
were obtained from various sources. The needs of 
the B.E.F., in France, of course, overshadowed all 
other demands. 

Hydrogen was required for dirigible and observa- 
tion balloons, for carrying propaganda literature by 


Army, combined with the effects of the enemy sub- 
marine campaign, bold measures and rapid execution 
had to be undertaken in the field to overcome pre- 
sent and future difficulties. 

After a survey of the situation it was decided that 
the production of hydrogen and oxygen by the elec- 
trolysis of water was possible in the field, and, taking 
every disability into consideration, promised the least 


FIG.!11.—GENEBRAL VIEW OF THE |ELECTROLYTIC WORKS. 


means of free balloons, and for meteorological pur- 
poses, whilst oxygen was required for treating 
medical, particularly asphyxiating and other gas, 
cases, for pilots of aeroplanes, and for workshop 
needs. Both hydrogen and oxygen were employed 
in other ways, which must, for the present, at any 
rate, remain secret. 


delay in erection of plant. It will be appreciated that 
the case presented some features which are not, and 
never will be, present in civil operation. There were 
comparatively few existing data to go upon, the 
workshops of the Allies were more than fully oc- 
cupied already, and many considerations had to be 
subordinated or dismissed in view of the need for 


FIG. 2.—INTERIOR OF GENERATING STATION. 


With the processes of production, or the sources 
of supply, of these gases up to the latter end of 1917, 
this article is not concerned. It is sufficient to say 
that the quantities delivered fell short of tbe demand 
and that, with the programme ahead of Ше British 


speed. Nor could the attentions of the enemy by 
land or air be overlooked. 
means adopted and hereafter described, these points 
must receive consideration. 


In viewing, then. the 


From many places in France and Pagana sufh- 
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cient, if not always suitable, plant was gathered to- 
gether in February, 1918, to form two widely sepa- 
rated installations in France. The combined in- 
stallations were estimated to be capable of producing 
approximately 200,000 cubic feet of hydrogen and 
100,000 cubic feet of oxygen each day of 20 working 
hours. These figures did not represent the total 
demand, but sufficient to secure the situation only. 

Work on both sites was commenced early in Feb- 
ruary, but most of the effort was, for the time being, 
concentrated on the southern, and smaller, installa- 
tion. 
Work on buildings, foundations, railways, and 
water supply was already well advanced when, on 
March 21st, the German offensive was launched. 
Prior to that date, bombing operations by the enemy 
had been somewhat active, but not sufficient to lead 
to any modifications in the plans. | 

With this great and progressive offensive, how- 
ever, all went into the melting pot. Such plant as 
could be removed was at once taken back to a place 
of greater safety, though it may be said here that 
the German wave never quite reached either site. 

Eventually, the northern plant was handed over 
to the Admiralty for erection in England for pur- 
poses of its own, and a fresh site was selected for the 


remaining plant, in France, at 
Rouen. This is the plant now 
completed and described below. — 
the plant in England not having | ESA 
been completed. 

The site is on a slope of about 
I ft. in 40 ft., and in the lay-out 
regard was paid to the utilisation 
of this feature as far as possible. 
The plant may be considered as 
consisting of three groups, the 
first dealing with the production 
of electric power, the second with 
the conversion of water into 
hydrogen and oxygen, and the 
third with the storage, compress- 
ing, and handling of these gases 
when produced. 

In principle the arrangement is 
that all liquids and solids flow or 
move by gravity down hill, and all 
gases travel back uphill. — 

Power Group.—The general ar- 
rangement 1s shown in fig. 4, and 
fig. 1 gives a view of the plant. 

. Butldings.—-A steel-frame build- - 
ing houses the power plant, and 
was designed to be walled by sand- 
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Fig. 3.— MAIN SWITCHBOARD. 


bagging between stanchions, amd to have concrete 
traverses, for protecting the machines against flying 


m. 
rene 
| «Qu 


{+ , , 
À , a 
* 


7 
# 


ee 
^, 
"P 
Lr 
ms CHEMICAL 
/ PLANT 


splinters. 


HYDROGEN OXYGEN 


MOUSE 
ae Ы 
КА 
a? 
PELA 
"mo 
47 « 
a ——— 90 — —м 
РА " e 
7 У , 
0,” ERES — 
&, 4o SILENCER 
Du CrawvgEn LI B 
sé 


FUEL YANKS 
for} 


i RAILWAY S'CIG 
COMPRESSOR 
nOUSE 


COMPRESSOR 
MOUSE 


— yo — 


— —— — — — —— — — — — — — 
— — — — —— — Б —— — —— —E—— 2 — 


~ 


1 


- 4. | j » | 4 
32 r 7 ATEN T У ^ r] nni 
Р, т< 
En glé 1 
TE M UN $ 


Е 
Е 


bati 


— = — —— —— —— ſD— H— ee ee — 


— —— —— t — — — ee a 


FIG. 4.—ARRANGEMENT ОЕ PLANT. 


e 


Ета. 5.— DISTRIBUTION SWITCHBOARD. 


Water Supply. -After examination of the geolo- 
gical strata, it was decided to sink a bore-hole of 
200 ft., and employ the air-lift system. This proved 
entirely successful, as a continuous supply of 9,000 
gallons per hour is available. The water is of very 
good quality. 

Cooling Tower.—This tower is of the usual drip- 
board, open-frame type, and was designed to deal 
with 11,000 gallons of water per hour. 

Fuel Oil Tanks.—The tanks are each of 6,500 gal- 
lons capacity, and are set at such a level that the 
oil-fuel, on arrival in railway tank-trucks, flows into 
them by gravity. They are cross-connected, to en- 
sure continuity of supply. From them the oil is 
pumped into two ready-use tanks of 500 gallons 
each, situated on platforms in the power-house. 

Engines and  Generators.—Two 500-550-B. H. P. 
Diesel engines, by Mirrlees, Bickerton & Day, drive 
two 340-KW. compound, interpole p.c. generators, 
with their windings arranged for static balancing. 
by Messrs. Crompton & Co., Ltd. (see fig. 2). The 
voltage is 480, and this is utilised on the ordinary 3- 
wire system, the out-of-balance load being cared for 
by two oil-immersed static-balancers, by Johnson and 


It was also made long and narrow so 
as to reduce the target offered. 
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Phillips. These balancers are connected to their · 


respective generators through slip-rings, the arma- 
ture winding being tapped at three points, and the 
interpole and series field windings are respectively 
grouped with their positive and negative poles in 
series. The field, apart from the shunt-winding. 
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provided for the Diesel engines, it being the 
writer's previous experience that anti-aircraft gun- 
ners in the neighbourhood of engines with noisy 
exhausts invariably demand that they shall be shut 
down during raids owing to the difficulty of locating 
aircraft by sound under the circumstances. This 
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a, Plate; b, Rubber joint; e, Bolts; d, Flange ; e, Corrugation ; f, Passage; g, Glass; h, Beparator; j, Port: k. Feed; l, Leads. 
Еа. 6.—DETAILS OF THE ELECTROLYTIC CELLS. 


thus becomes divided between the positive and neu- 
tral and negative and neutral. 

In dealing with the engine auxiliary gear, all 
starting-air receivers were interconnected and air- 
piping duplicated where necessary, so as to minimise 
the effects of possible damage bv bomb-sphnters. 


is particularly the case with multiple-engined aero- 
planes, which more readily synchronise with local 
noises. The writer had some interesting experiences 
at the front in this connection. In fine moonlight 
weather, when bombing was active on both sides, 
loss of production, consequent upon frequent shut- 
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Fig. 7.—INTERIOR OF BATTERY 


A small auxiliary air-compressor, driven by a 4- 
B. HI. I. petrol engine, is provided to recharge a start- 
ing cylinder in case of complete loss of air. This 


proved very useful. | s | 
Specially large silencers, built of soft bricks, were 
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HoUsE, SHOWING THE ELECTROLYSERS, 


downs, became a serious matter in the case of cer- 
tain water-treatment plants in France. 

Auxiliary Machinery.—Petrol sets of 18 Kw. and 5 
Kw. provide power and lighting at 110 volts. Two 
centrifugal pumps, submerged below the level of the 
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cooling tower reservoir, supply water for all pur- 
poses, including an auxiliary circulating-water supply 
to the Diesel engines after the latter have been shut 
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Fig. 8.—CoRRUGATED PLATE WITH GLASS VAN Es. 


down. This is to minimise de- 
position in water jackets. 

An air compressor, motor— 
driven, supplies air for the air-lift 
system, previously referred to, 
and was also employed for tools 
during the erection of the plant. 

Switchboards. — Two switch- 
hoards, seen in figs. 3 and 5, were 
supplied by Messrs. Switchgear 
and Cowans, Ltd. They present 
no unusual features, and were 
placed in annexes to the main 
building, in order to make their 
protection from bombs an easier 
matter. The distribution board, 
fig. 5, had also to be isolated from 
the battery house in order that 
flashes might not fire any escaping 
gases. 

Gas-production Group. — The 
electrolytic cells, of which there 
аге 2,000, are, arranged in 52 
groups of 50 each, and four 
Sroups each are connected in 
series between positive and nega- 
tive, with the mid-way point con- 
nected to neutral, which, in turn, 
Is earthed. A general view of the 
interior of the battery house is 
seen in fig. 7. The electrolyte is 
à solution of pure caustic soda dis- 
Solved in distilled water, of a 
specific gravity of 30 deg. Beaumé. 
The action of these cells, which 
were made on the “* Système | 
Geeraerd," can best be followed Elec Rev 
by a reference to the diagram in EL 
fig. 6. It will be noticed that this 
System does away with the use of 
à porous screen between the 
oxygen and hydrogen compartments, thus consider- 
ably lowering the internal resistance. 


Each cell consists of two dished cast-iron plates 


(a) insulated from each other by a rubber joint 1 0 
e 


held together by a number of insulated bolts. 

faces of these plates are finely corrugated. Placed 
horizontally across them, for their full width, and 
held in place bv suitable ebonite distance-pieces, are 
a number of glass vanes (g). Referring to fig. OF, 
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Fra. 9.—LAyY OUT OF COMPRESSING PLANT. 


it will be seen that these vanes are inclined down- 
ward, with one edge resting against the corrugated 
surface. Assuming that this cell is now filled with 
the electrolyte, and the plates are connected to a 
source of current, the water in the electrolyte will 
be resolved into its constituent gases, hydrogen and 
The whole system is submerged in the 


oxygen. | | 
Oxygen bubbles will form on the posi- 


electrolvte. 


Fic. 11.—GAS COMPRESSING PLANT. 


tive plate and hydrogen on the negative. These 
bubbles on leaving their plates are deHected back һу 
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the glass vanes, and their natural tendency to rise 
is accommodated by the corrugations previously 
referred to. They pass along these and find them- 
selves in the respective chambers formed by the 
rubber joint (b), whose lower edge is some inches 
below the level of the top vane. These chambers 
have each a port, opening into one of the two pas- 
sages (f). It will be evident that numbers of these 
cells may be bolted together, with insulated bolts, to 
form a multiple system, the passages (f) thus becom- 
ing automatically manifold pipes. Each plate (a) has 
one face connected through its port (7) to one pas- 
sage (f), and the other face connects in the same 
manner to the remaining passage (f). It follows 
that gases formed on these faces will find their way 
only into the passages with which they are con- 
nected. They then pass along them to separators, 
seen on top of the cells (fig. 7). 
There any entrained liquid is se- 
parated and returned to the cells. 
From them the gas flows to the 
purifiers. These purifiers consist 
essentially of a platinum wire coil, 
surrounded by a mass of plati- 
nised fibre, the whole being kept 
at bright-red heat by a suitable 
current. The gas, in its passage 
through this mass, is relieved by 
combustion of its impurities, 
mostly oxygen or hydrogen in 
each case. By this means its 
purity can be raised if necessary, 
above 99.7 per cent. 

The make-up water is distilled, 
in a still supplied with warm water 
from the main engine jackets, and 
about 750 gallons per day is 
normally required. The caustic soda remains un- 
affected. The guaranteed production of the battery 
was 84,000 cu. ft. of hydrogen and 42,000 cu. ft. of 
oxygen per day of 20 hours. Working experience 
shows a wide range of production, with the variable 
factors of electrolyte temperature and current den- 
sity. Normally efficiency grows with increment of 
current density, but there are several limiting factors. 

Gas-handling Group.—Gas-holders.—The purified 
gases flow by 4 in. mains to two single-lift gas- 
holders, fig. 10, each of 20,000 cu. ft. capacity. As 
the sub-soil consisted of coarse gravel, and the total 
loading was not more. than 1,500 lb. per sq. ft., the 
water tanks were erected without the usual concrete 
foundations. No trouble was experienced on this 
score. Provision was made for turning the warm 
circulating water from the main engines into these 
tanks in freezing weather. They were erected at 


some distance from each other and from adjacent, 


buildings, as it was considered that the sudden dis- 
placement of the atmosphere, following on a bomb 
or shell explosion sufficiently close, might lead to 
the involuntary release and ignition of the very light 
and highly inflammable gas. This view was con- 
firmed by subsequent experience elsewhere. 

Compressors.—From the gas-holders, the gases 
are led to the compressor-houses, fig. 11. The ar- 
rangement of these is similar for each gas, the only 
variation being in the number of compressors, of 
which there are five in the hydrogen house and four 
in the oxygen house. These compressors were made 
by Brotherhood, and are capable of delivering 20 
cu. ft. per hour at 2,500 Ib. per sq. in. They have 
four stages, driven from a single-throw crank, and 
are similar to those employed for compressing air 
for torpedoes. 

Each of these compressors is mounted on a bed- 
plate with a 35-B.H.P., 4-cylinder petrol engine, and 
is connected through a clutch and reduction gear. 
This is, of course, not an ideal drive, but as pre- 
viously referred to, everything had to be sacrificed 
to speed of erection and the utilisation of exieting 


and available plant. The compressing of these at- 
tenuated and inflammable gases presents some pro- 
blems. Valves, pistons, piston-rods, and packings 
must all be of suitable materials and maintained in 
a state of the utmost efficiency. This means frequent 
overhauling. Matters are further complicated by the 
necessity of preventing oxygen from coming into 
contact with lubricating oils. A solution of pure 
castile soap is recommended for lubrication of those 
moving parts of the compressor which come into 
contact with this gas. To facilitate overhauls the 
layout shown in fig. 9 was adopted. This permits 
of a complete compressing unit being withdrawn 
from service into the repair shop, and a fresh one 
put into its place within 30 minutes. with the aid of 
a 2-ton overhead traveller. To facilitate this all gas 
and water connections to the unit have a rubber- 
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Fic. 12.—TUBE-CHARGING BENCHES AND TRACKWORK. 


hose insert fastened with clips. Petrol is piped from 
a common tank, placed outside, to each set. The 
circulating fans for the radiators were placed as 
shown to keep down temperature and dust in, and 
exhaust any gases outward from, the engine room. 
The method of silencing the engine exhausts was 
the same as that employed for the main engines, for 
the same reasons. The general arrangements en- 
sured the absence of personnel and repair work from 
the engine room under working conditions, only the 
man in charge of the shift having reason to be there. 


Charging Arrangements.—The compressed gases 
are conveyed in à in. bore, No. 8 gauge, hard-drawn 
copper piping to the tube-charging benches. These 
are seen in fig. I2, which also shows the system of 
turntables and trackwork adopted to permit of con- 
tinuous charging and handling of gas-tubes, on 
special trucks capable of holding six tubes, each 
averaging 260 lb. in weight. 

The author has been responsible for the design and 
erection of this plant, using only military labour. 
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бае Clearing-house Scheme. — The Departmental 
Committee, presided over by Sir Fortescue Flannery, that 
inquired into Mr. A. W. Gattie's proposal for a goods clear- 
ing house for London is unable to recommend its adoption. 
The report issued on December 23rd states that even at 
pre-war figures it might cost 300 million pounds if applied to 
the whole country. At present-day costs the outlay would 
be much greater, says the report, which is addressed to the 
Minister of Transport, and the committee is of the opinion 
that it cannot recommend such an expenditure of public 
money. 'This is only one of the inany good reasons why the 
Scheme is disapproved by the committee of inquiry, which, 
however, considers that the container system has undoubted 
advantages. The mecessity for an improvement in railway 
terminal arrangements 1s recognised by the committee, which 
hopes that benefits will be derived from the institution of a 
Ministry of Transport. 
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Ix. "E course of his presidential address before the o 
INSTITUTION OF ENGINEERS, on " The Influence of the War on 
Engineering,’ Sir E. Н. Tennyson D'Eyncourt, K.C.B., 
M. I. N. A., said that there had never been any period during 
which the work of engineers had been of equal unportance 
or been inore judispensable to the couununity, than during 
the great war, and it would be equally important during the 
period of reconstruction, and the later period of increased 
production which must follow, if the British Empire was to 
continue to prosper. They had learnt в great many things 
fram the war, and ne in à splendid position to take advan- 
tage of those lessons, if they took care to utilise the know- 
ledge so gained in the. proper way, In the next few years 
the engineers of this 5 would be called upon to play 
a part which might be à deciding factor in the future pro- 
sperity of the country. 

In this.connection there was a danger. which they should 
be especially upon their guard against, and that was that 
with the tremendous shortage of all sorts of manufactured 
articles at home, whether great or small, this great home de- 
mand would keep their own. industries well occupied for a 
considerable number of years; if they were not careful to 
foster their foreign trade they would.lose the foreign market. 
It was, therefore, doubly incumbent upon them to increase 
production, so às to be able to meet as far as possible. demands 
from abroad, and in this manner to retain the foreign markets, 
of which they would be in great need within a certain num- 
ber of years. 

All who were concerned with industry, of whom the en- 
gineers of this country were probably ‘the most important 
body of all, must bend their minds to the task of producing 
& condition of stable equilibrium in labour. They should 
all endeavour to exchange views with the actual workers un 
the shops and try to arrive at a friendly understanding 
between those in authority and those who were working 
under them. The young men should take great pains to 
find out the point of view of the workmen and all concerned. 
Only in this way, by friendly interchange of views and 
knowledge of what both sides were thinking, would they 
arrive at an understanding and make it clear that the pro- 
sperity of all was intimately bound up together. 

А few years before the war, Sir Charles Parsons had 
tackled the problem of combining the desired high speed of 
revolution of the turbine with the more etticient slow-runniny 
propeller by means of mechanical gearing, and the geared 
turbine design was adopted for destroyers, light cruisers, 
patrol vessels, and battle cruisers in quick succession, with 
most gratifying results. For some time past it had been the 
recognised type of machinery for all classes of warships, and it 
had proved itself to be suitable in all respects. Never, perhaps, 
had such an important step in machinery development made 
such rapid strides. In some of the destroyers they obtained 
a propulsive coefficient—that was, the ratio of efficient to in- 
dicated horse-power—as low as 40 per cent., whereas when 
they adopted the geared turbines they obtained a propulsive 
coefficient as high as 60 per cent. This meant that еу could 
obtain either a greater speed with the same power, or obtain 
the speed which would formerly have taken a much greater 
power with proportionately less power. This, therefore, gave 
an immense military advantage to the design. This very 
marked improvement was to а somewhat less extent also 
apparent in the larger ships. 

So far a8 they knew, no enemy ship was fitted with mechani- 
cally geared. turbines, but eome of them had been fitted with 
the Fóttinger transformer. The loss of power in the Föttinger 
gear was 8 or 9 per cent., whereas the loss in the Parsons 
gear was only | or 2 per cent. 

Another form of transmission which had eome into pro- 
minence was the electric transmission which had been adopted 
bv the United States Navy with considerable success, and 
on а smaller scale in our own Navy. It,was being considered 
with much interest, as although it would appear to offer few 
advantages and some decided disadvantages for full power 
working (considering the success they had had with mechani- 
cal gearing), yet the advantages for low-pressure working 
might (if substantiated) prove of considerable value and well 
worthy of trial by ourselves, especially when it was borne 
їп mind that warships steamed for perhaps 80 per cent. of 
their time at sea at a small fraction. say one-tenth. of their 
full power, so that nine-tenths of their power might he re- 
garded as reserve to be used only in emergency, „Economy at 
such powers became of very high importance. 

In the largest class of submarines, the K boats, to obtain 
a surface speed of 24 knots they had to provide steam tur- 
bines, as it was impossible to get the 10.000 н.р. necessary 
with Diesel engines, which had been adopted for the surface 
drive in, all previous submarines. The boats were n great 
success. It was interesting. in this connection, to point out 
that besides the steam turbines for full speed on the surface. 
the K submarines had the electric drive under water, and 
also s» Diesel engine for use just before diving or just after 
coming to the surface The transmission from the Diesel 
engine was through the electric motors, so that these vessels 
had not only. geared turbines for the steam drive, bnt they 
also had electrical transmission with a Diesel engine and an 
electric battery drive when under water, and were therefore 


poc A 
‚м 08 à " à E . iss .› 


à 
* 


THE ELEOTRICAL REVIEW. 9 


quite unique vessels in every way; they were 5 or 6 knots 
taster on the surface than any vessels the Germans produced, 

Great economy had been effected by the use of oil fuel for 
the Navy during the war. It bad been pointed out that it 
was a most uneconomical thing to burn oil fuel in a boiler 
for the purpose of steain raising, as very much greater economy 
could be achieved by burning oil fuel in internal-combustion 
engines. But, unfortunately, it had been found quite im- 
possible with their present know ledge and experience to design | 
interngl-combustion engines burning heavy oils, which would 
meet the requireiuents of power, space, and weight demanded 
in naval ships. But the actual saving in labour by the uae 
of oil for the Navy as against coal resulted in freeing approxi- 
mately 150,000 men, who would otherwise have been engaged 
in dealing with the coal, from the time it was won at the 
face in the pit to the time it was shovelled into the furnace. 

During the war more than 400 vessels burning oil fuel only 
in their boilers, and with an aggregate of some 12 million H.P., 
were completed for H.M. Navy. 

It was up to the engineers of this country to make such 
nnuproveinents in internal-combustion engines as would enable 
propelling machinery of high power and of weight comparable 
to that of the present marine types of steam engines to be 
adopted. This would effect an enormous reduction in the 
amount of fuel required for the: same horse-power. The 
actual annual production of crude oil in the whole world 
amounted to only some 75 to 80 million tons per annum, 
against 1,250 million tons of coal. If the 80 million tons of 
oil was takeh as the equivalent of 100 million. tons of coal. 
the amount of. oil produced was still.only one-twelfth that of 
coal. It was evident, therefore, thag oil should be used as 
economically as possible. (boy. 

. Advance in auxiliary абый was “qadicated by the recent 
efforts to adapt rotary driving to the requirements, а note- 
worthy example being the closed-feed system evolved . by 
Messrs. G. & J. Weir, from: which most promising results 
were expected, combined with a decided diminution in the 
corrosion of: boiler tubes. 

In the construction of internal- combustion engines, it waa 
unfortunate that in nearly all cases they were manufactured 
in this country under foreign licences, ‘necessitating their 
being always somewhat astern, but it was hoped that this 
reproach woull not long continue, as there must bé ability 
in this country to avoid such deplorable dependence upon the 
foreigner in such an important industry. It was a stigma 
that ought to be. could be, and must be rémoved. 

The problein of employing Diesel engines for high-powered 
installations was a difficult one, requiring considerable thought 
and investigation. The successful low- speed installations їп 
merchant ships only developed 400 to 700 н.р. per cylinder, 
and the number of cylinders necessary for a large aggregate 
power was so considerable аз to make the arrangement in 
ship almost, if not quite. impracticable: Further, ‘the weight 
of such installations. being as much аз 250 lb. рег B. p. or. 
more, was quite prohibitive in anv type of warship. .. ' 

To develop their intellectual resources it was necessary to 
devote great attention first to education and secondly to 
research. A point he wished specially to emphasise was that 
in the education of voung engineers the study of psychology 
and human nature should not be overlooked. To obtain a good 
result it was absolutely necessary to understand one another 
and to work all together for the common good. 


THE EDISWAN “POINTOLITE” LAMP. 


THe ''Pointolite ” lamp, which was first evolved in the 
laboratories of the Edison Swan Electric Co., Ltd., in 1915, 
has undergone important developments during the past four 
vears, and several new features were demonstrated at the 
meeting of the Illuminating Engineering Society on Novem- 
ber 2th. The interest attaching to this wholly British in- 
vention, and the importance of the applications for which it 
is suitable, have led us to bring it before our readers in its 
latest forms, and we recently had the pleasure of investigating 
the subject at the company's works at Ponder's End, under 
the guidance of Mr. P. Freedman, who is conducting "tho re- 
searches and experiments in progress in this connection at 
the Ediswan Laboratory. 

For the benefit of those who are not acquainted i е 
Pointolite " lamp, we must explain that it is an arc lamp 
with one or two tungsten electrodes. the are burning in a 
partial vacuum within a glass bulb similar to that of an in- 
candescent-filament lamp. The lamp in the smaller sizes has 
three terminals, and is held in a special: tvpe of bayonet 
holder, which ensures its being inserted in the correct posi- 
tion. To strike the arc, the ionising power of a heated body 
іа utilised: by means of a push-button switch the circuit 
through the ioniser is first closed, and when the іопівег at- 
tains the temperature at which it comes into operation, the 
push-switeb is released, and the current leaps across the gap 
between the positive electrode—a spherical globule of tung- 
sten—and the ioniser. Practically the whole of the light is 
emitted from the globule of tungsten, which heeomes bril- 
Папу incandescent; the light is nearly pure white in colour, 
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and as the globule is (in the 100-с.р. lamp) only about 2 mm. 
in diameter, it is practically a point source (hence the name) 
admirably suited for o н projection. Fig. 1 js a diagram 
of the connections, an 2 а view of the 100-0.P. lamp, 
which has been on the market since 1915. 

In order to adjust the length of the arc and to avoid undue 
wear on one part of the 1ойівег, the tungsten electrode is 
mounted on & thermal expansion device which moves the 
globule 2 bel the ioniser. Owing to the i 4 n 
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P8, Push-button Bed 
Fic. 1.—D1aGRAM OF CONNECTIONS (2-ELECTRODE LAMP). 


of & thick filament of tungsten and refractory 
metallic oxides 1 by two stout wires, and trouble 
arose owing to the tendency of this filament, when repeatedly 
switched on and off, to buckle and disturb the conditions. 
An important improvement was made by substituting & tung- 
sten wire filament, wound into & emall spiral at one end, 
with the ionising tube slipped over the etraight portion, as 
in fig. 2. The ioniser is heated by the filament, the arc is 
т. on the spiral, and the tungsten electrode then moves 
away from the spiral to a position opposite the ioniser. The 
elasticity of this arrangement has completely removed the 
trouble, and greatly increased the life of the lamp, which is 
from 500 to 1 ,000 hours. improvement, developed in 
1916 and 1917, put the lamp on a satisfactory commercial 
basis. The next &tep was to develop a lamp of higher candle- 
power, and this was rendered possible by the new ioniser, 
together with the use of a larger tungsten globule. The 
latter was essential, as the parts must be in proper propor 
tion; difficulties were met with, but were successfully over- 
come, and now globules of pure tungsten can be made of 
any size d In fact, the large globule is regarded as the 
secret of success in producing the high-candle-power lamp. 
Another departure was the use of two tungsten electrodes for 
the arc, and all the larger lampe are constructed on this 
principle; the arc is etruck between the ioniser and а small 
globule, and then з new arc is struck between the latter and 
a larger globule, which is then the positive electrode—the 
smaller globule being first vositive to the ioniser but finally 
the negative electrode. The three-electrode lamps having 


A, starting switch ; в, в, ch -over 
switches; с, lamp termina 


Fic. 3.—DIAGRAM OF 5 
(3-ELECTRODB LAMP). 


Fic. 2.—PoiNTOLITE 
100-c.P. LAMP. 


four terminals, it was necessary to substitute an Edison ecrew 
holder for the bayonet type, to make room for the four con- 
centric contacte. The arc between the two electrodes is made 
possible by the double ionising action which takes place— 
that due to the emission of electrons from the hot negative 
electrode, and that due to the atomic collisions in the gas. 

The first 500-0. p. lamps had positive electrodes of thin 
tungsten plate, which were шеу ре perforated; the develop- 
ment of a method of making large thick plates overcame this 
difficulty. The plate is square in shape, but the negative 
electrode is a large spherical globule. 

The 600-c.p. lamp was introduced in 1916 and 1917. Fur- 
ther experimental work was carried on in 1918, leading to 
the production of a lamp of 1,000 ор. in 1919, working on 
the same lines as the 600.0. p. lamp. 

The life of the lamp is limited by the following factors: 
the derangement of the ioniser; the gradual curvature of the 
plate electrode; the flattening of the globule; and che 


blackening of the bulb. The first of these has been mastered, 
though in the case of the 100-c.». lamp the deposit of tung- 
sten on the ioniser and the corresponding wastage of the 
globule have to be reckoned with. The second and third 
cannot be altogether obviated, but the fourth has been reme- 
died by an ingenious invention of Mr. Freedman's—e glass 
cup of a particular shape and size, which is welded to the 
inside of the bulb over the arc, the lamp being fixed bulb 
uppermost. The connection current of hot gases from the 
arc rises into the centre of the cup and descends down the 
aides of it, forming a deposit on the wall of the cup but 
leaving the glass of the bulb perfectly clean in the case of 
the large lamps, and nearly ae clean in the 100-с.р. lamp. 
This device doubles the useful life of the lam p in the 
case of the 500-c.». lamp averages over 500 It also 
checks the volatilisation of the electrodes by keeping them sur- 
rounded by an atmosphere saturated with tungsten vapour. 
Not only has 1,000 c.p. been successfully attained; a lamp 
of no less than 4, 000 0. p. is now being developed, with a view 
to its substitution for the carbon arc in bioscope projectors, 
a most important application. А fixed-focus lamp has 
been produced during the past year, in which the positive 
electrode is hemispherical in shape, with the convex aide 
opposed to the ioniser; the electrode in this case remains 
stationary. The flat side presents а perfectly uniform disk 


Fic. 4.— Pol N TOL TIE Ба. 5.—FixEDp-Focus LAur. 
5 .P. LAMP. 


of light, and is 1 cm. in diameter. This lamp has been 
foun extremely useful at the National Physical Laboratory 
as а pyrometric standard, the pyrometer being focused on the 
disk. The temperature of the latter can be varied, by ad- 
justing the current, from a dull red to brilliant incandescence, 
and thus, once the lamp has been calibrated, the readings on 
an ammeter give а perfect measure of the temperature. 

The minimum practicable voltage across the arc itself 1s 
45 volts, and the Pointolite can be worked off nay D.c. 
circuit above 50 volts; but lower voltages have been rendered 
possible by a recent improvement, bringing the minimum arc 
voltage down to 15 volts, so that a portable 100-c.P. set can 
be made, working with a 30-volt storage battery. 

The lamp alone (without the external resistance) consumes 
0.65 watt per candle in the case of the 100-c.p. lamp; 0.5 
W. / C. P. at 500 c.P.; and 0.42 w. / c. p. at 1,000 c. p. The last- 
named lamp takes 7 amperes for starting up, 3 amperes for 
the first arc, and 8 amperes when fully in operation. 

The candle-power of the Pointolite depends on the 
nature and pressure of the дав in the bulb. the l length of the 
arc, and the size of the electrodes; it follows a law of the form 
(for 100 с.р.) O.P.=K (1-C) ; where 1 іч the current in 
amperes, C is a constant (about 0.9 anip.), » 21.8, and K is a 
constant. 

It should be observed that the candle-power mentioned, 
being approximately the same in all directions, is practically 
the mean spherical c.r. The intrinsic brilliancy of the elec- 
trode is about 16,000 c.r. per sq. in. in the 500-c.». lamp, and 
12,000 in the 100.0. r. lamp, but the latter can be run up to 
60, 000 с.р. per sq. in., when the globule is practically molten. 

The bulb of the 1,000-c. Р. lamp is 6 in. їп diameter. An 
important feature of the Pointolite is that it can be used 
in а deep parabolic reflector, utilising an enormous proportion 
of its flux of light, to produce a parallel beam. Used for 
projection in the ordinary way. the light utilised is only that 
which falls on the condenser of the projector, but by placing 
the arc at the focus of an ellipsoidal reflector, and masking 
the direct rays, а converging beam can be obtained without 
using a condenser. During the war the 100-с.р. fixed-focus 
lamp was largely used with a parabolic reflector for signal- 
ling purposes. ге have ulready mentioned the application of 
the Pointolite to the bioscope and other projectors; it 
is also suitable for microscopy, eurgery, galvanometers and 
oscillographe, the shadow-projection of gauges, photography, 
colour-matching, and theetrical purposes. 
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CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Corre should forward therr communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our vossession. 


Appointments in India and Burma. 


I have read with interest the various letters on the above 
subject, and the letter signed G. Y. M.“ represents my 
views. 

To it, however, might be added, that, as it will take 20 
years or more of careful living to make one's independence 
one should not go out to the Kast much older than 30 years 
in the first instance. 

Some of your readers may have heard of ‘‘ The Call of 
the East; I can assure them it is a real one. I am at 
present in England, and shall be glad to find myself shortly 
in the East again; as Kipling says: Ship me somewheres 
east of Suez." 

The life of the East is а much more luxurious one than 
that of the West. A large house, а nuinber of servants, and 
a table equal to that of the best London hotels, are what one 
usually gets after a few years out there. 

The social life is also very attractive, and on a higher 
plane than many electrical engineers сап aspire to in England. 

The general opinion prevalent in England of the ill-effects 
of the heat is a very exaggerated one, and with plenty of 
chasges of clothing, electric fans in office and home, and 
the easier time one usually obtains at business, there is no 
valid reason why with oceasional visits to a hill station, one 
should not keep as fit, if not fitter, than one keeps in England. 

It is, however, quite a good thing to come to England for, 
say, six months in every three years. It not onlv tones one 
up somewhat, but it forces one to appreciate the many ad- 
vantages of living in the East, which one would perhaps 
otherwise not do to the extent that the circumstances ment. 


Gymkhana. 
England, 
December 22nd, 1919. 


The Fuel of the Future. 


I do not profess to be an expert on the above subject; by 
that I mean that I cannot trot out data with such fluency as 
Mr. Klemens displays. I am not a ''gas man," but have 
been engaged for a number of years in experimenting with 
a view to retrieving some of that 80 per cent. waste heat 
you mention in your article on fuel economy. 

Instead of attempting to prove that you obtain more 
B.TH.U.'s by obtaining only 20 per cent. effective energy from 
each pound of coal than the gasworks 15 capable of, why does 
not Mr. Klemens approach the question from a broad-minded 
point of view? 

In his article on The Fuel of the Future he entirely 
leaves out, excepting coke and tar, the valuable by-products 
obtained from coal. We have to consider the question from 
an economic basis; thus, is it more efticient to the community 
to burn coal as we now do in producing electricity, or to pass 
it first through a sieve, as it were, as 1s done in a gasworks, 
extract its by-products, and with the remaining gas generate 
your electricity? Let us have a discussion on these lines, 
for I am convinced where one gas exponent is, figuratively, 
trying to tear out the eyes of an equally perfervid electrical 
expert, progress will always be very slow, and figures merely 
evasions. Only by an exchange of ideas cun we eat into that 
deplorable figure—80 per cent. 
Economy. 


A Scandalous Waste of Coal. 


Travelling from Canterbury by the S. E. & C. Railway on 
Wednesday night, the 10th inst., I saw a primitive method 
of burning coal, which would have been а discredit to the 
ancient Britons had they used coal. To keep the stand-pipes 
(for supplying the locomotives with water) from freezing, 
one, and sometimes two, braziers were in use. Each meas- 
ured about 15 in. wide, 15 in. deep, by 2 ft. long, and each 
had a large coal fire in it weighing perhaps 1 cwt. The heat 
from these was chiefly warming the air of Kent, but at times 
the wind carried a small fraction of it towards the stand-pipes, 
and some reached them by radiation. If the stand-pipes were 
encased with sheet iron, leaving a 2-in. space all round, closed 
at the bottom, with a suitable outlet at the top, and the flue 
from & small slow combustion stove were connected to the 
lower end of this casing, probably one-fifth the quantity of 
coal would more effectively prevent the freezing. The amount 
of coal burnt by these large braziers throughout Great Britain 
during a windy, frosty 24 hours can be imagined. 


Alfred S. E. Ackermann, 
B. бе. (Eng.), M. Cons. E., A. M. I. C. E. 
Louden, S. W. 


December 19th, 1919. | 
. railways do not require stand-pipes.—Eps. ELxO. 
v. : 


Merchant Ships as Generating Stations. 

The determining factors in ship design are tonnage (or 
carrying capacity) and speed, only sutticient power being 
provided to propel the ship at a pre-determined speed at the 
least cost per ton-mile. Ships with large carrying capacity 
and great bulk have often only moderately powerful engine 
units. Thus a ship of 5,000 tons would have engines indicating 
about 1,500 I. H. P., and would N cost anything between 
£100,000 and 4120, 000, according to age and general con- 
dition, and would be capable of an output of 1,000 Kw. (ap- 
proximate). Thus the capital sunk for such an output would 
be out of all reason, especially as the greater part of the 
vessel would have no earning capacity. Again, marine en- 
gines would be unsuited for the generation of electricity, 
being very heavily built and of slow speed, the latter neces- 
sitating the use of a multipolar alternator of large dimensions 
half the diameter of which would most likely be too great 
for the space between the line of shafting and ehip's bottom. 
Marine boilers are designed for hand firing and the fitting 
of mechanical stoking gear would prove rather э costly 
matter. Engines are also unsuited for use with superheated 
steam and are ungoverned. One can hardly understand a 
person considering such a scheme seriously. Such a vessel 
moored in & dock or harbour would be liable for dock or 
harbour fees. Coaling would be costly, and all ashes would 
have to be transported outside the dock area for disposal. 
There would also be liability to damage from other shipping 
and the окп interruption of supply. Of course, в 
smaller and higher powered vessel could be obtained, such 
as an old turbine-driven destroyer or torpedo boat, where 
the r.H.P. per cu. ft. of capacity of hull would be greater. 


. However, even in this class of craft the machinery would be 


unsuited for the generation of electricity, as the turbines 
(unless of geared type) would be less efficient than those 
of the higher speed type as used in generating stations ashore. 
By far the better plan, where it was essential to have the 
generating unit afloat, would be to have the engines erected 
in a barge after the style of the floating station recently 
offered for sale by H.M. Government, which consisted of two 
turbine-driven alternators and v.c. generators, together with 


‚ boilers and necessary auxiliaries, in fact, a complete floating 


generating unit. High-speed turbines could then be used. 
keeping the space per kilowatt generated down to & minimum 
and the efficiency could be made to compare favourably with 
any generating station ashore of the same capacity. 


L. P. Morinan. 
Cardiff. 
December 29th, 1919. 


Combined Lighting and Ignition Set. 


I have to thank you for inserting my letter of the 5th inst., 
and for the ample apology to The Rotax Motor Accessories 
Co., Ltd., contained in your footnote. 

With regard to the letter from Messrs. C. А. Vandervell 
and Co., Ltd., in your issue of the 19th inst., the ignition 
dynamo made by The Rotax Motor Accessories Co.. 
Ltd., is essentially different from that described in the 1910 
patent mentioned. I have taken the advice given and searched 
the patent files, but beyond noting that our rival is pro- 
lific in compiling a certain type of combination patent, I have 
found nothing helpful. I am glad to see that the type de 
scribed has been abandoned in favour of the type made by 
Messrs. Rotax. 

With regard to the kind offer of information. I am always 
glad to acquire knowledge, and any information given me 
will be gratefully received—and acknowledged. 


For the Rotax Motor Accessorles Co.. Ltd., 


H. Е. PaRIsH. 
London, N.W. 
December 22nd, 1919. 


THE LAY-OUT or SwrrcHGEAR.—Mr. W. J. Webber asks us 
to point out that his name has been incorreetly quoted by 
our correspondents as A. J. Webber.“ | 


Representation of British Firms in Norway.—We learn 
that there is a strong feeling in Norway in favour of dealing with 
agents resident in Norway in preference to agents resident in one 
of the neighbouring countries. The Norwegian Chamber of Com- 
merce, London, Inc. (Kingsway Chambers, W.C. 2), has been asked 
to bring the matter to the attention of British manufacturers and 
exporters. It has sent us а copy of a circular issued in English by 
the various Agents’ Associations in Norway, on " The Securing of 
Sole Agencies in Norway to Norwegians," the views expressed in 
which are endorsed by important trade associations. Obviously 
the interests of manufacturers and exporters should be better served 
by an agent in the importing country than by one whose head- 
quarters are in an adjacent country. It is reasonable to assume 
that the former is naturally better acquainted with the require- 
menta and tastes of his country, and with the purchasers them- 
selves. Furthermore, he is more likely to have an established 
organisation properly covering his district, and will regularly work 
his ground, | E 
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. The “Electrical Review” Index.—As it is still 
necessary to effect every possible economy in paper consumption, 
the index to Vol. 85 of the ELECTRICAL REVIEW, which will 
shortly be printed, will be supplied only to those who, through the 
post, specially apply for it. To such it will be supplied for 3d., 
post free. Any reader or advertiser at home or abroad who 
requires a copy for binding. or for other purposes, is asked to 
make early application therefor, to the publisher, ELECTRICAL 
REVIEW, 4, Ludgate Hill, E.C. 4. 


Mining Safety Lamps.—The London Gazette for 
November 23rd publishes an order made by the Secretary of State, 
Home Department, approving of a number of types of safety lamps, 
including the Ceag electric safety lamp bull's-eye type (for 
officials, or in case of emergency only). 


Census of Production, 1921.— The Board of Trade has 
issued ап order determining that a Census of Production shall be 
taken in the year 1921,limited to certain trades, including the 
following :— | 

Coal and ironstone mines under the Coal Mines Regulation Acts. 

Coke works at col ieries. - 

Iron mines under the Metalliferous Mines Regulations Act, and iron 
quarries. 
Iron and steel trades (smelting, rolling, and founding). 

Engineering trades including electrical engineering). 

Shipbuilding and marine engineering trades. 

Cycle and motor trades, | 

Rai way carriage and wagon trades. 

Copper, brass, lead, tin, zinc, and other metal trades (except: the gold and 
silver refining trade.) Г . 

Chemicals, eoal tar producta, and drugs trades. 

Building and contracting trades. 

Brick and fireclay trades. 

China and earthenware trades. 

Gas undertakings. 

Electricity undertakings. 


New Belgian Electrical Company.—La Société des 
‘Cableries et Trefileries Liegeoises is the name of a new company 
which has lately been formed at Renory-Angleur, near Liege, with 
& capital of 1,200,000 fr. (nominally £18,000), to manufacture 
cables and wire. 


New French Electrical Company.—A new ccmpany has 
lately been formed in Lyona, with a capital of £40,000 and thetitle 
La Société Nationale d' Entreprises Electriques. 


Bradford Corporation Contract for Car Motors Cancelled. 
—The Bradford Corporation placed an order with Messrs. Brown, 
Boveri & Co., Ltd., in 1915, for the supply of 200 car motors, which 
the, contractors subsequently were unable to fulfil on account of 
conditions arising out of the war. It has now been mutually 
agreed, as the result of friendly discussion between the parties, 
that ав the contractors cannot guarantee delivery of the motors by 
next summer, the work shall not be proceeded with. The Tram- 
ways Committee has accordingly passed a resolution recommending 
that the contract in question shall be cancelled by the mutual 
consent of the parties. 


A Birmingham Celebration.— At the Queen's Hotel, 
Birmingham, on December 19th, Messrs. J. H. Tucker & Co., Ltd., 
manufacturers of tumbler switches, accessories, and switobgear, 
entertained their chiefs of departments and outside representatives 
to dinner. It was the first function of the kind given by the firm 
since the war, and was really a celebration of the completion of a 
wonderful record of war work and of the resumption of peace 
activities on a scale which already eclipses its pre-war activities. 
The function provided a pleasing manifestation of the good 
relations prevailing between Messrs. Tucker and their staff. 
Members of the staff present included the following :—Merars. 
H. E. Bateman (production manager), W. J. Line (chief of 
technical department). J. J. Evans (cashier), G. T. Baker and E. J. 
Brothers (London representatives), G. E. Gibson (South-Coast 
representative). S. G. Smith (Scottish representative), and G. L. 
Thorburn (New Zealand representative). Mr. W. Y. Smith 
(superintendent of Aesembly) was absent owing to illness. The 
following were among the gue-ts :—Lord Torphichen, late Director 
of Fuse Production, Minietry of Munitions; Mr. F. R. Wade, late 
Inspection Department, Woolwich Arsenal; Mr. N. B. Rosher, 
Inspector Munitions Areas, Ministry of Munitions; Mr. R. D. 
Summerfield, Inspector Munitions Areas, Ministry of Munitions; 
Ме. Н, Evans, Ministry of Munitions; Mr. J. R. Baxter (Baxter 
‘dnd Impey), past president, Electrical Contractors’ Association; 
Mr. H. E. Walker (Walker Bros.) chairman (Midland Section), Eiec- 
trical Contractors’ Association ; Mr. E. A. Reynolds (Reynolds and 
Bradwell), honorary secretary, Electricil Contractors’ Association. 
Mr. J. B. Tucker, joint managing director, presided, and he was 
supported by Mr. T. R. Martin, his energetic colleague in the 
managing directorship; Mr. C. F. J. Tranter, director; and Mr. 
J. Tu ker, the father of the founder, and the Grand Old Man of 
the firm. During the evening, Mr. Tucker proposed, and Mr. 
Tranter seconded, the toast of " The Visitors, which was 
responded to by Lord Torphichen and Mr. Walker. . Mr. Wade 
and Mr. Rosler proposed and  seoonded respectively. The 
Electrical Industry," and Mr. Baxter replied. .“ The Firm" was 
given by Mr. Bateman, seconded by Mr. Baker, and supported by 
Mr. Smith. Mr. Martin responded. Finally, the health of the 
chairman, Mr. Martin, and Mr. Tranter, were proposed by Mr. 
Wade and Mr. Evans, end responded to by all three. In the 
course of the speeches it wag mentioned that during the war 


BUSINESS NOTES. 


Messrs. Tucker manufactured for the Government two million 
articles of various special kinds for war purposes. This was in 
addition to the production, as far as circumstances permitted, of 
their normal products. When the question of the supply of high- 
explosive fuses became acute, Mesars. Tucker were amongst the 
earliest invited to make them, and those in authority testified to 
the excellence of their workmanship and finish. In the references 
that were made to tho future of the industry, stress was laid upon 
the development that could be looked forward to when the pro- 
duction of power was centralised ; the speakers emphasised the 
severity of foreign competition. Germany, it was pointed out, 
would rehabilitate herself. She could at this moment produce 
electrical goods at a price at which we could not even buy the raw 
material. American and Japanese competition added to the 
difficulties of the position. One or two speakera advocated Pro- 
tection as the only possible solution of the problem, with 
preferential treatment for the Colonies. Despite these warnings, 
however, there was a ring of confidence in the speeches, suggesting 
that the resource, initiative, and energy of the firm would enable 
it to surmount all difficulties. | 

On the previous evening, Messrs. Tucker gave a Christmas 
social and welcome home to demobilised employés. Some 70 of 
the staff were in the Army, and seven made the supreme saorifice. 
The social was held in the works canteen, which was divided into 
two sections—one for a whist drive and the other fora dance. In 
addition, a musical entertainment was given. The artists were 
all employés of the company. Mr. J. B. Tucker occupied the chair, 
and Mrs. Tucker distributed the whist and dancing prizes, as well 
as those won in the recent air-gun competition. A vote of thanks 
was passed by the 500 members of the staff and worka present to 
Mr. and Mrs. J. B. Tucker for their presence. 


Plant for Disposai:—Leeds Corporation Tramways and 
Highways Committee invites offers for about 150 tons of worn-out 
tramway rails, a quantity of scrap manganese tramway points and 
crossings, one hand crane on truck, and three second-hand smith's 
bellowa. For full particulars see our advertisement pages to-day. 


The Moulders’ Strike.—It was stated on Tuesday that 
new efforts were being made to bring about а settlement of the 
above dispute, which has now lasted for three months, and is most 
seriously hampering various branches of the engineering and allied 
trades. 100,000 employés in which have been thrown out of work, 
in addition to the moulders themselves. The assistance of the 
Prime Minister was being invoked, and the Minister of Labour was 
returning hurriedly from Scotland. 


Railway Rates Advance.—The Ministry of Transport has 
publicly announced the alterations of rates for goods traffic on the 
railways, which take effect as from January 15th, 1920. The 
advances vary from 25 per cent. in the case of coal, coke, and 
patent fuel, to 100 per cent. for small parcels conveyed by mer- 
chandise train. The provision of trucks for traders advances by 
50 per cent., with a minimum charge of 9d. per ton. А new 
schedule of charges is issued for the detention of wagons and 
sheets. : 


Engineering Profit-Sharlng Scheme.—77:e Times states 
that a profit-sharing scheme has been set in operation by MESSRS. 
GEORGE RICHARDS & Co., LTD., machine tool makers, Broadheath, 
Altrincham, by which the whole of the 1.000 employés are practi- 
cally admitted into co-partnership and given an equal share in the 
profits of the concern. The scheme, after making provision out of 
the profits for a deduction of 74 per cent. on the present day valua- 
tion of the firm's business, allocates the profits on the year between 
the shareholders and the workpeople, and it is anticipated that the 
addition to the earnings of the latter will not be leas than 50 per 
cent. Employés may invest the bonus in shares, upon which the 
directors guarantee a payment of 74 per cent. 


Rising Prices of Electrical Plant.—An illustration of 
the difficulty of giving a correct estimate owing to the rapid rise in 
the price of materials. &c., is afforded in the case of Falkirk. 
Recently Mr. W. W. Lackie, of the Glasgow Corporation Eleo- 
tricity Department, reported regarding the proposal of Falkirk 
burgh to obtain further borrowing powers to the extent of £30,000 
for new plant. То the last meeting of the Town Council, Mr. 
Lsckie wrote intimating that in his statement showing the 
estimated additional capital expenditure, he said that & 1,500-KW. 
alternator set complete, would cost £4 pet KW., or £7,500, He 
had just seen an approximate quotation for а 1,500-Kw. set, and 
the price was given as £14,000.. If it was not too late, he 
suggested that the Council add £7,000 to the £29,872 mentioned in 
his statement. E | 


Meters for Holland.— Tue Times contained the following 
advertisement on Tuesday last: — Quotations wanted for electrical 
meters for export to Holland in large quantities ; complete descrip- 
tions, illustrations, prices, and delivery dates requested by the 
ошо Commercial Office, Joh. Visset, Beeklaan, 470, The Hague, 

olland. 


The Price of Coal in France. The Paris correspondent 
of the Times stated on December 29th, that the coal situation was 
very bad. “ Опе cannot expect to purchase a cargo of coal 8t 
much less than 430 fr. a ton (over £12 a ton at 35), which is, of 


course, в ruinous price for industry to have to pay." 


м 
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Christmas Entertainments, &c.—The St. Helens Cable 
and Rubber Oo., Ltd., Warrington, and some of their employés, last 
week entertained to dinner the near relatives of employés of the 
firm who were kiled in the war. The children were provided 
with an illuminated Christmas tree with presents of toys. | 

Both the Tramways Committee and their employés at Oldham 
were agreed that no cars should be run on Christmas Day, and 
instead the men held a social gathering at which they weloomed 
home their colleagues who had been on war service. The men had 
themselves raised £100, and the Committee gave an additional £75. 
А memorial tablet at tbe Mumps Depót to fallen tramwaymen was 
unveiled in the morning by Councillor Cheetham, chairman of the 
Committee, who was accompanied by the Mayor and Mayoreas, and 
afterwards some 450 of the men attended & memorial servioe at 
St. Mary's Church. The social gathering took place in the after- 
noon, and the children present reoeived gifts. 

On Christmas Eve at the Sterling Works, Dagenham, Mr. Guy 
Burney, managing director of the Sterling Telephone & Electric 
Oo. Ltd., on behalf of himself and the company, presented the 
members of the Sterling Ladies' Football Team with medals in 
commemoration of their achievement in going through 1917-1918, 
1918-1919 undefeated, during which period they assisted to raise 
some £800 for charitable objects. The men's team wound up the 
half-sesson by qualifying for the final of the Barking Hoepital 
Cup, defeating N.U R. by 12 goals to nil. They have reached the 
divisional semi-final of the London Junior Cup. а 

Messrs, CHAMBERLAIN X HOOKHAM, LTD.. Solar Works, Bir- 
mingham, held а staff ball on the evening of Friday, December 
19th, at the Impekial Hotel, Birmingham. Some 130 members of 
the staff and their friends were present, many of the former having 
only recently returned from the fighting services. The music for 
& varied programme of dances was rendered by Miss. Coxen's 
orcheatra. The evening was in every way & pronounced success. 
Mr. W. S. Sprague, the managing director of the company. acted in 
the capacity of M.C. | | i 


Calendars, &c.—Mkssns. MawpsLEY'Ss, LTD., of Zone 
Works, Dursley, Glos., have sent us a wall calendar with monthly 
alips for 1920. Gladys is obviously a favourite, for all that we 
said about her last week is confirmed by her adoption for a year by 
this firm also. : : 

Greeting cards have been received from the STERLING TELE- 
PHONE AND ELECTRIC Co., LTD., and the AUTOMATIC TELEPHONE 
MANUFACTURING Co., LTD. 

From the KEIGHLEY GAS AND OIL ENGINE Co., LTD., of 
Keighley, we have received a wall calendar for 1920, which consists 
of a Hock of boldly printed date slips upon a stout card base in the 
form of one of their Imperial engines. 

THE WHITE ELECTBICAL INSTRUMENT Co., LTD., of 2 to 6, 
Gloucester Street, Clerkenwell, E.C.1, have sent us a vest pocket 
court-plaster case, with calendar for 1920 printed thereon. 

А smallcalendar,with monthly slips,has been received from МЕвавв. 
Н. Wod AN & Co, of 71, Stockport Road, Ard wick, Manchester. 

Messrs. E. P. ALLAM & Co., of 107-109, Gray's Inn Road, 
W.C. 1, have issued & desk-standing calendar, with monthly slips 
in red and gilt framework which will brighten all around for 
19?0 ; calendar for the entire year pasted on the back. 

Мв. W. H. SUGDEN, of Wakering Road, Barking, Essex, has 

also prepared a desk calendar, with monthly date-cards. 

From Messrs. ALEXANDER HAWKINS & Sons, of 125-128, 
London Road. Southwark. 8.С.1, there has come to hand a wall 
calendar, with monthly alips below a poultry picture entitled 
" Qneueriosity." i 
‚ Мкзввв. J. H. WooLLISCROFT & Co, of New Quay, Liverpool, 
have prepared a calendar, with daily slips, with figuring in red, 
mounted on a stout card base. 

MESSRs. PIRELLI, 144, Queen Victoria Street, London, E.C., 

. have again issued one of their very serviceable wall calendars for 
the new year. A block of date and engagement slips, printed 
boldly in red, is mounted on a strong metal base. The design 
appearing above the block shows an aeroplane holding a Pirelli 
tire over a bird's-eye view of the company's works. 


Trade Announcements.— Messrs. FirT Bros. & Davies, 
LTD., of Swansea and Cardiff, have added to their mechanical 
engineering works an electrical engineering department, which 
will ba devoted to general works and colliery electrical repairs and 
supplies, Tbe management of the branch will be in the hands of 
Mr. B. T. Davies ав works manager. The head office will be at 
17. Wind Street, Swansea. 

Мв. Е. О. EDWARDS has commenced business as an electrical 
engineer at High Street, Tenterden (Kent). 

THE CANADIAN NATIONAL CARBON Co., LTD., and the NATIONAL 

` CABBON Co., INC., have had their commandeered premises returned 
to them by the Government, and they are now back at Imperial 
House, 15-19, Kingsway, London, W. C. 2. 
Мв. Н. B. ARNOLD has resigned his position with the "Z" 
Lamp Manufacturing Co., Ltd., &nd is commencing business on his 
` own account for the supply of electrical accessories, &c. He 
- desires to receive lists of А.С. and D.C. motors, switchgear, fittings, 
&., at 136, Kingsway, Ponders End, Middlesex. 
Mr. B. E. Crow (late London representative of the Sterling 
Telephone and Electric Co.. Ltd.), and Мв. R. C. Тоовоор (late 
assistant menager of the Electrical Supplies Co.), have resigned 
. their positions with these companiea and commenced business on 
their own account as wholesale ele:trical suppliers, at 15, Wardour 
‘Mews, D' ‘rblay Street, Wardour Street. London, W. 1. 
THE BRITISH AND ALLIED ELECTRICAL AGENCY. LTD., bas 
'removed to larger offices апа showrooms at Ely House, 13, Charter- 
house Street, London, E.C. 1. DEN m 


Bankruptcy Proceedings. — E. Вони, electric lamp 
manufacturer, 6, Boxworth Grove, Barnsbury, London.—Appli- 
cation for debtor's discharge, to be heard at Carey Street, W.O., 
on January 21at. 


À Municipal Electrical Loan.—We observe tbat the 
Aylesbury Municipal Council is inviting, through advertisement in 
the financial Press, tenders for loans amounting to 4 80.000, in 
sums not less than £5,000, for a period of 19 years, for the 
electricity undertaking. 


Book Notices.—It is announced in the December 
number of the Industrial League and Council Journal, which 
completes its first volume, that commencing with January, 1920, 
the publication will appear monthly. The present number 
contains a report of the annual meeting of the Council and of 
other meetings held in October, including that at which Mr. 
Benn delivered an address on "Should Wages be Lowered?” ; 
also of one held at the Guildhall in November, when Sir Auckland 
Geddes spoke on the ‘Industrial Outlook.” There are some 
interesting notes on the “ Apprentice Problem,” setting forth the 
views collected before the war from educational, industrial, Trade 
Union and commercial organisations, and other authorities. 

 Juernal of the Institution of Electrical Engineers," Vol. LVIII, 
No. 286. December, 1919. London: E. & F. N. Spon, Ltd. 
Price 10s. 6d.—This issue contains the inaugural address by the 
President (Mr. R. T. Smith), and the Chairman's addresses at the 
following Centres :—North-Eastern (Mr. W. Cross), Irish (Mr. В. 
Tanham), Western (Mr. A. Ellis) North Midland (Mr. W. M. 
Selvey), Scottish (Mr. W. B. Hird), North-Western (Mr. J. A. 
Robertson), South Midland (Dr. O. C. Garrard), and a paper on 
The Calculation of Tooth Reluctance: A Suggested Improvement 
on Hird's Method," by Mr. 8. Neville. | 

“The M. & C. Apprentices’ Magazine." Vol. 3, No. 12, Pp. 259 
+ xvii.—This is the Christmas number of the very able quarterly 
magazine published at the works of Messrs. Mavor & Coulson, Ltd., 
of Glasgow. The production includes a number of well-written 
articles of both technical and literary value, and is copiously 
illustrated by photographs and pen and ink sketches. 

Technical Book Review Index.” Vol. 3, No. 1. Pp. 68. 
БО cents per annum. Published by the Technology Department of 
the Carnegie Library, Pittsburgh, U.S.A.—A comprehensive index 
of reviews that have appeared in various trade and technioal 
journals, giving a brief description of the nature and scope of each 
work. It is concerned mainly with pure and applied science, but a 
few works on aliied subjects are included. Books are indexed 
under authors’ names arranged alphabetically. 

“The Life and Letters of Silvanus Phillips Thompson, D. Sc., 
F. R. S.,“ has been prepared by his wife and his daughter, Helen G. 
Thompson, B. Sc., and will be published by T. Fisher Unwin, in the 
spring, at 218. mS ( 

“Neglected Revenue: A Suggestion to the Prime Minister.“ 
By Sir Guilford Molesworth, London: Vacher & fons, Ltd, 
Price 1d. | 

“ Proceedings of the American Institute of Electrical Engineers." 
Vol. XXXVIII, No. 12. December, 1919. New York: The 
Institute. Price $1. 

“ Transactions of the Institution of Civil Engineers of Ireland." 
VoL XLIV. Dublin : The Institution. 


“Precis d'Electricité Theorique." Ву L. Bloch. Paris: 
Gauthier Villars et Cie. 
"Jahrbuck der Elektrotechnik." By Dr. K. Strecker. Berlin- 


München: R. Oldenbourg. Price 24 marks. 


Electricity Undertaking for Disposai.— The Receiver for 
the Weaverham Electricity Supply Co., Ltd., invites offers for the 
undertaking, with the whole of the effects, including the pro- 
visional order for the districts of Weaverham and Acton and 
Sandiway and Cuddington. See our advertisement pages to-day. 


Catalogues and Lists.—Messrs. FULLER'8 -UNITED 
ELECTRIC Works, LTD., Woodland Works, Chadwell Heath, Essex.— 
Price leaflet of the Popular dry batter; ; also a list of reduced prices 
of" Kwik-Lok” lampshade carrier. The reduction is possibleowing 
to increased manufacturing facilities reducing the cost of-pro- 
duction. Copies of the list over-printed will be supplied to 
traders, E 

NATIONAL X-RAY REFLECTOR Co., Chicago, U.S. A.—Pamphlet 
illustrating and describing the “Tra Dalight," a lamp specially 
designed for use in shop interiors. 

THE BRITISH THOMSON - HOuston Co., LTD., Mazda House, 
77, Upper Thames Street, E.C. 4, have sent us two attractively 
coloured wall showcards, advertising the Mazda" lam ps. One is 
a painting of an oak tree, symbolising strength and emphasising 
British manufacture. The other is headed The Electrio Lamp for 
the Home," and depicts a shaded lamp throwing its rays upon a 
table. Both are brass stiffened at top and bottom, and provided 
with eyelets for hanging. Copies can be obtained from Mazda 
House. i 

ATHOL ENGINEERING Co., 9, Peru Street, near Broughton, Man- 
chester.— Leaflet describing the Athol” outline template. 

THE GENERAL ELECTRIC Co., 67, Queen Victoria Street, Е.О. 4. 
Up-to-date catalogue of electric heating and cooking appliances, 
priced and illustrated. Also Specifications Nos. 154 and 744, 


‘detailing Sal ford automatic circuit-breakera and G.E.O. motor 


starters respectively. 

THE STERLING TELEPHONE AND ELECTRIO Co, LrD.—A 
novel show card, advertising tbe Sterling sanitary glass tele- 
phone mouthpiece. This is a very effective cardboard model of а 
desk set with an actual sample of the mouthpiece fitted to it, 
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© Patent Restoration.—An order has been made restoring 
Letters Patent No. 9,151, of 1914, granted to Mavor & Coulson, 
Ltd., апа В. M. Mavor, for "Improvements in, or connected with. 
machines for use in mining minerals, particularly adapted for use 
in mining coal and the like." 


Patent Extension.—A petition presented by Mr. C. 
Smith for the extension of Patents Nos. 16,242, of 1906, and 22,525, 
: of 1907, for inventions of improvements in fire and temperature 
alarms or indicators, is to be heard on February 3rd. 


New Belgian Electrical Company.— Les Cableries 
Belges, Société pour la Fabrication des Cables et Fils Electriques et 
l'Industrie du Caoutchouc is the name of а new company which 
has lately been formed in Brussels (33, Rue de Luxembourg). 


The Export Credits Ѕсһете, — The Board of Trade 
announces that Rumania has been added to the list of countries to 
which this scheme applies. 


LIGHTING AND POWER NOTES. 


Australia,—Sypnry.—To cheapen the supply of elec- 
tricity the Local Government Department contemplates making 
large increases im plant and the area of distribution, and it has 
been stated that the price per unit would decrease from the 
present rate of 54d. to about 3d. 

VICTORIA.—4A. total of .£3.000,000 is to be spent in developing 
the Morwell brown-coal field to provide electricity at cheaper rates 
for the city of Melbourne and other districts. 


Barnes, — Prorosep  ExTENsSIONS. — The electrical 
engineer has submitted two alternative schemes for extending the 
plant. Proposal (a), involving an expenditure of £20,000, provides 
for additions to existing plant, but (5) will mean changing over from 
the reciprocating plant at present in use to & turbine-driven unit of 
3,000-KW. capacity and from D.C. to А.С. The cost of the latter 
scheme is given as £77,000. 


Brazil.— INDUSTRIAL DEVELOPMENT.— Many extensions 
in the industries of Brazil were projected by the Minister of Agri- 
culture, Commerce and Industry, in a recent speech. The steel 
and iron trades can be made to produce twice the present revenue 
if advantage is taken of the opportunities presented by the ease 
with which the South American markets can be supplied. The chief 
difficulty in iron and steel production is the supply of fuel, but it 
is considered that the application of electricity will eliminate this 
toa great extent. Water power is obtainable from the Serra do 
Mar between Victoria and Itabira and between Rio and Sao Paulo, 
for supplying many smelting works, and also the principal ports of 
the country. The Federal Government would bear the expense of 
erection of the necessary hydro-electric plant, and by selling power 
cheaply to consumers, would encourage the establishment of all 
classes of factories. 


Dundee.—W ATER PowrER.—The latest development in 
the Tummel hydro-electric scheme is marked by a joint report to 
the Corporation of the city by C. S. Meik & Buchanan and Sir Alex. 
Binnie, Son & Deacon, together with a report dealing mainly with 
the conclusions arrived at by these firms, prepared by Mr. H. 
Richardson, the ойу electrical engineer and manager. The joint 
report is most exhaustive. It is divided into three main heads :— 
(1) A general description of the complete scheme; (2) an indica- 
tion of how the complete scheme can be best developed to meet 
the growing demand for electricity, with the estimate of cost; and 
(3) the effect of the scheme when developed on the flow of the River 
Tay, and other general considerations. Commenting on the joint 
report, Mr. Richardson states that comparisons between steam 
plant and water power might lead to the conclusion that there 
was not sufficient probable saving to decide in favour of using 
the water power, but there were many other factors to be con- 
sidered. If the first instalment were completed, the possibility 
of extension up to the likely requirements of Dundee would be 
assured for many years to come, whereas it appears doubtful 
whether the Harbour Trustees will grant facilities for the next 
extensions of the present Carolina Port generating station. 
Refusal to grant sufficient facilities will mean that a new station 
will have to be built some distance from the city, as no other sites 
are available at present. Even if the present estimated cost, as 
. given by Messrs. Meik and Binnie, of the first instalment of the 
water scheme, proves approximately sufficient to cover the actual 
cost, then it seems clear that the ultimate advantages to be gained 
warrant proceeding with the water-power extension. One million 
and a quarter in cash is involved in the first instalment of this water- 
power scheme, and as the present capital account is £340,180, the 
huge extension contemplated will bring up the capital account to 
£1,577,180. By an alternative extension scheme (steam plant) the 
capital cost would be £1,026,880, a figure less than the Tummel 
. Valley scheme, but it is pointed out that while under it the cost 
рег unit at Dundee would be 83d., the cost under the Tummel 
Valley scheme would be 472d. or 583d. if the existing capital 
expenditure is included. 

HousiNG ScHEME.—It has been decided that the dwellings in 
the new Corporation housing scheme at Logie shall be lit elec- 
trically, and that the charge shall be a fixed one of £2 per 
annum, with 2d., plus 15 per cent. per unit consumed, 


Falkirk.—Loan.—The Town Council ів to apply to the 
Secretary for Scotland for powers to borrow £30,000, which it is 
proposed to expend in extending the electrical plant and mains. 
It was pointed out that it was necessary that the additional plant 
should be installed at an early date. 


Grantham.— PRICE INcREASE.— The Urban Electric 
Supply Co. has increased the charges for energy as under :— 
Power, first 100 units per quarter, 7d. per unit; next 3,000, 34d. ; 
7 21d. Heating, first 100 units per quarter, 344. ; beyond, 
22d. 


Godalmiug.— PRICE INCREASE.—The Urban Electric 
Supply Co. has adopted the following scale of charges :— Heating. 
first 100 unite per quarter. 4d. ; beyond, 3d.; power, first 100 units 
per quarter, 7d. ; next, 3,000, 4d. ; beyond, 3d. 


Glossop.—Price INCREASE. — The Urban Electric 
Supply Co. announces that from the December meter readings. the 
charges for electricity will be :—Power, first 100 units per quarter, 
7d.; next 3,000, 4d. ; beyond, 24d. Heating, first 100 units per 
quarter, 4d. ; beyond, 24d. 


Great Harwood,—PRov. OnpEkR.—The Council has 
applied to the Board of Trade for an extension of the Electric 
Lighting Provisional Order, and has also appointed a sub-committee 
to make arrangements for an electric lighting scheme, with power 
to act. 


Gourock.— BULK SuPPLy.—Negotiations are proceeding 
between the Town Councils of Greenock and Gourock for the 
supply of electricity for the latter. The supply is now being 
offered at a cheaper rate, owing to the fact that the original main 
extends to the torpedo factory, and, when laid down, it was 
capable of providing a greater supply for these works than was 
necessary. 

Halifax.— BREaAKDowNn.—The electric light failed for 20 
minutes on December 17th, consequent on a defect in the main 
switch of one of the principal machines at the generating works. 


High Wycombe.—Paicr INoREASE.— The Electric Light 
and Power Co. has increased charges for electricity as under: 
Power, first 100 units per quarter, 7d. ; next 3,000, 4d.; beyond, 
3d. ; and heating, first 100 unite, 4d. ; beyond, 3d. 


Huddersfield.— AREA ExTENSION.—Application is to be 
made to the Board of Trade for an order authorising extensions of 
electric lighting to the districts of Kirkheaton, Kirkburton, Lepton, 
and Meltham. 


Hull.—IxADECUATE SuPPLY.—The situation caused by 
the reetrictions recently imposed upon power consumers has 
become 80 acute that the Lord Mayor invited representatives 
of employers and employés of the iron trades to a conference. 
This was refused, an independent inquiry being insisted upon. 
The fuel overseer had given shortage of coal as the reason for 
deficiencies in supply, but the electrical engineer stated that the 
trouble was due to lack of boiler power. In view of these con- 
flicting statements, the Electricity Committee has decided to 
appoint an outside expert to report on the matter. 


Ipswich.—YxaR's WonKrING.— The report on the elec- 
tricity department for the year ended March 3lat, 1919, shows а 
total expenditure of £62,748, including £12,411 capital charges, 
and a total income of £55,140, representing a loss of 47,608. 
Total units sold decreased by 1,059,413, or 15°6 per cent. to 
5,737,961; lighting decreased by 18˙2 per cent. to 687,220 ; power 
by 14°46 per cent. to 4,486,810 ; traction by 23 per cent. to 545,578 ; 
and public lighting increased by 15,323 to 18,353 units. A sum 
of £1,338 was received from the rates towards providing working 
capital. The number of consumers increased by 35 to 1,996; 
kilowatts connected increased by 28 to 8,360; maximum load 
recorded was 2,206: KW. for lighting &nd power, and 424 Kw. for 
traction. The year under review was, so far as operating the 
plant waa concerned, the most difficult in the history of the under- 
taking. The conditions under which the station had to be run 
were reflected by the cost of repairs which increased by £1,662, or 
46°8 per cent. 

ELECTRIC VEHICLES.—The working expenses of the electric 
vehicle garage were £555; the expenses increased by £289, or 
109 per cent. The revenue increased by £537, or 173 per cent., 
which does not include electricity sold for charging vehicles, the 
quantity being 58,065 units, which brought in an amount of £380. 

NEW PLANT.—The Electric Supply and Tramways Committee 
have reported that, unless extra plant is installed, there will be 
an insufficient reserve to provide against breakdown. In view of 
the heavy demands which will have to be met during the winter 
1920-21, additions costing the estimated amount of £30.000 are 
urged. The proposals include an expenditure of £25,800 for a 
3,000-Kw. turbo-alternator with necessary condensing plant and 
inter-connecting pipes. 


London.—FuLHamM.—The Borough Council has been 
recommended by the Electricity and Lighting Committee to revive 
the shop-lighting agreements suspended during the war. The 
proposed annual charge per lamp is £3 12s., including cleaning and 
renewals, Energy will be supplied through the ordinary con- 
sumers' meters. 

STEPNEY.—Acting upon the advice of the borough electrical 
engineer and manager, the Electric Supply Committee has submitted 
to the Borough Council a proposal to erect a new aub-station in the 
north-east part of the borough. It is proposed to install two 
1,000-KW. converters. The approximate cost is given as £99,850, 


— —— 
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НАОКНЕҮ.—Тһе new street lighting system, recently installed, 
consists of over 400-B. T. H. Efracta " lanterns, each containing а 
S00-watt, 4-watt type lamp. The majority of the rays from these 
lamps are re-directed at an angle slightly below horizontal, and 
efficiently illuminate the areas between the standards, which 
generally make a sharp contrast with the illuminated area in the 
lamp's immediate vicinity. The Hackney system will ultimately 
total 500 of these lamps. The “ Efracta" was described in our 
" New Devices " columns on December 27th, 1918. 

ST. PANCRAS.—The London County Council Finance Committee 
has recommended the Council to sanction the borrowing of 
£89,209 by the Borough Council for extensions, This amount 
includes £17,000 for completion of buildings, and £33,000 for a 
§,000-Kw. turbine. 


The Council Labour majority promises electric light, with free 


wiring, in working-class homes. 


Manchester.—NEw  PLANT.—The new steam turbo- 
alternator. at the Stuart Street generating station commenced its 
work on December 15th. It is the most powerful set so far 
installed by any municipality in Great Britain. The turbine is of 

. 85,000 H.P., and the alternator develops 25,000 KW., or two and 
a-half times the amount of electricity needed to propel the 700 
tramcars in Manchester. The city's three generating stations 
have now a capacity of about 120,000 KW., Stuart Street alone 
having 92,000-Kw. capacity. The largest boiler in Great Britain, 
a Babcock & Wilcox water-tube boiler, which evaporates over 

100, 000 1b. of water per hour, has been installed recently at the 
Stuart Street works. The new plant was inspected by the 
members of the Corporation, and later Alderman W. Т. Dagnall, 
chairman of the Committee, referred to the work of the depart- 
ment during the past five years. They had never let down the 
munition manufacturers in the area, and the Armistice meant 
a reduction of 25 per cent. of the demand for electricity. During 
the past 10 years the plant had been increased by 120 per cent., 
aod the maximum demand had increased in the same ratio. The 
average cost of production per unit gradually fell until 1914, but 
sinee then, owing to the war, it had risen, and was still rising, 
and to-day the cost was the same as in 7909. On December 9th 
last, the output for the first time exceeded a million units. There 
were now 2,000 people waiting connection to the system, and the 
Committee could not get the meters and the labour to connect 
them as quickly as it wished. 

Masham.—BiLt.—A meeting is to be held on January 
Tth to consider the promotion by the Urban District Council of a 
Bill in the ensuing session of Parliament, to acquire, among other 
things, the undertaking of the Masham and Distriot Electric Supply 
Oo., and to supply eleotricity in the district. 


Melrose.—PRoPosgED Price INcREASE.—The Electric 


Supply Corporation has applied to the Board of Trade for an order . 


to inorease the oharges for electricity. 


Newport (Mon.).—STRIKE.—AÀ serious situation was 
created at the docks on December 18th, when work was brought 
to a standstill by a lightning strike of the men employed at the 
power stations. The men claim the whole of the conditions applying 
to shopmen, although the company's view is that they are not shop- 
men ; the matter has been under the consideration of the Railway 
Executive Committee for some time. With the exception that 
the electric light was kept on, the whole of the power available 
for working the docks was suspended. 


New Zealand.—H YpRo-ELECTRIC DEVELOPMENTS.—The 
Horahora Electric Power Works, erected by the Waihi Gold Mining 
Co., at а coat of £200,000, a few years ago, have been purchased by 
the Government. Water power to the extent of 9,000 H.P. is 
used there, and the Government intends tosupply the southern part 
of the Auckland province as well as the Waihi Co. It is expected 
that two additional units will be installed to take part of the 
Auckland city load. Further developments are projected in North 
Island hydro-electrio schemes, including the Arapuni plant, which 
will consist of several generators capable of developing 13,000 H. P. 

Palsley.—Visir оғ CoMMITTEE.— The burgh electrical 
engineer recently received the Seoond Municipal Ward Committee, 
and conducted the party round the Corporation power station, and 
the leading particulars of the plant were explained. Total plant 
capacity, 7,100 Kw.; two-phase А.С. is generated at a pressure of 
2,000 volts and transformed down to 200 at the various sub-stations. 
A new 2,500-Kw. turbo-alternator was installed last April, and an 
addition of two new boilers was made during November. 


Peterborough.—RxcoNsrRUCTION.—The Town Council 

i the report of Mr. W. M. Selvey on the electricity 

undertaking, and has decided to proceed with the first stage of 

reorganisation which will involve an outlay estimated at £40,000. 

It is expected that it will eventually be necessary to carry out 
the rest of the scheme at a oost of $100,000. 


Ramsgate.—Prick  INcREASE.— The Electric Supply 
Co. has, from the December meter readings, increased the price of 
electricity as under :—Power, first 100 units per quarter, 7d. ; 
next 3,000, 4d. ; beyond, 3d. Heating, first 100 units per quarter, 
4d. ; beyond, 3d. 


Nichmond-on-Thames.— PRICE INCREASE.—The Board 
. of Trade has granted an order to the Electric Light and Power 
Co. authorising an advance in the price of electricity to 6d. per 
anit for lighting, 2d. for heating, and 34d. for power. 


Rochdale.—SuPPLvy oF POWER то FACTORIBS.—Since 


the Corporation undertook to supply electricity in bulk for 


power purposes, quite a number of firms in the district have 
availed themselves of the opportunity to convert their methods of 
driving to electricity. There have been quite a large number of 
partial conversions during the past 10 years, but the first of the 
large cotton mills in the district to make a complete change 
over in every department and drive the mill throughout by elec- 
tricity is that of Messrs. Holt & Ogden, Ltd. Electricity will be 
supplied at 3,000 volts, to be transformed on the premises and 
distributed through motors varying in size from 20 Н.Р. to 125 H. P., 


each being under separate control. Messrs. William Tatham, Ltd., 
who are making further extensions to their works at Belfield, 


have decided to adopt a mixed system of alternating and con- 
tinuous-current electric power. The supply, in the first place, will 
be taken from the Corporation main, transformed from high to 
low pressure, and again converted from alternating to direct 
current for meeting the calls of the variable-speed machines. The 
design of Mr. W. D. Watson, electrical engineer, has been approved 
in both these cases, and the tenders have been let to the Rochdale 
Electric Co., Ltd. The Ensor No. 3 Mill, now under construction, 
is also to be run by electric power supplied by the Corporation. 


Sonthend.—ELrcrRic HEATING. With regard to an 
application for а supply of electricity required for heating radiators, 
and in view of the great demand for energy for lighting purposes, 
it has been decided that the Committee is unable to supply con- 
sumers at the present time for the purpose indicated. 


Stoke-on-Trent.—Mains EXTENRIONS.—Application is 
being made to the Ministry of Health for sanction to borrow 
£29,936 for mains extensions, &c. 


Ventnor.—STREET LioHTING. — The Urban District 
Council has accepted the tender of the Isle of Wight Electric Light 
Co. for lighting public lam ps used prior to the war, until March 31st, 
1921, and in the meantime tenders for the whole of the public 
oo are to be obtained from the Electric Light Co. and the 

as Со. 


Waliasey. — Extensions. — Acting upon the recom- 
mendation of Sir John Snell, the Council proposes to temporarily 
reduce its extension scheme and its cost from £111,300 to £66,240. 
The electrical engineer has put forward an amended scheme for 
the installation of а 5,000-Kw. set, which will be sufficient for the 
next two years. | 


Wareham.— ELECTRIC Licht ScgEME.—Owing to the 
present, inadequaoy of the town lighting, the Mayor has been asked 
to call a public meeting to consider the formation of an Electric 
Lighting Company. 


Warrington.—YEAR’s WorkING.—The report for the 
year ending March 31st, 1919, shows a gross revenue of £63,388 ; 
working expenses, £48,395 ; out of the balance £4,908 was paid 
as interest юп loans, and £6,075 to sinking fund, thus leaving & 
net profit of £3,720. The units generated numbered 9,682,154, an 
inorease of 11°6 per cent. The unite sold to private consumers 
numbered 7,093,205 ; public lighting, 61,417; traction, 502,532 ; 
private lighting increased by 33,262 to 494,924 units; and power by 
oe to 6,598,281 units; 895 consumers are now connected to 
the mains. 


West Ham.—Loan.—Application has been made for 
sanction to borrow £164,600 for extension dvi qe ; in the oourse 
of an inquiry by Col. T. C. Ekin, it was stated that owing to the 
insufficiency of the borough supply, it had been necessary to borrow 
from East Ham, Leyton, and the London County Council. 


Wolfhill (Queen's Co.).—Evecrriciry ІЧ MINING.— 
Good progress is being made in the construction of modern 
machinery for installation in the Moderheagh Colliery. which 
includes electric pumping, haulage and coal-cutting plant under- 
ground. The colliery is expected to be producing coal early this 
year. 


Wolverhampton.—PURcHASE or PLant.—In May, 1917, 
negotiations were commenced between the Ministry of Munitions 
and the Electricity Committee for the supply of electricity to 
H.M. phosphorus factory. The agreement entered into provided 
that the Ministry should contribute £50,000 towards the cost of 
the plant, the total cost of which was £78,000, the Corporation to 
find £28,000 under sanction from the Local Government Board. 
In addition the Ministry agreed to pay £3,270 towards existing 
boiler-house alterations. When the armistice was signed the 
supply ceased. Ав а result of negotiations. the Corporation 
offered to purchase the plant at its cost price, less depreciation 
amounting to £10,000. The Ministry agreed to write off” the 
sum of £3,270 paid towards the alterations, and the building 
now becomes the property of the Corporation. The Committee 
now recommends application for а loan of £40,000 to effeot the 
purchase, the Director of Electrio Power Supply having promised 
to advise the Ministry of Health to grant a long period of 
repayment. 

PRICE INCREASE.— The Committee also proposes that a further 
increase of 15 per cent. be made in the charges for electricity on 
all accounts (including meter rent), making a total increase of 
100 per cent., and that this increase be applied to the gross total 
of all accounts after the meter readings taken at the end of the 
December, 1919, quarter, and that for the purpose of removing 
doubts the increases hitherto made in the charges for the supply 
of electricity, amounting in the aggregate to 85 per cent., shall 
apply to meter rents, 
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TRAMWAY AND RAILWAY NOTES. 


Argentina. RA. War ELECTRITICATION.— The Western 

way is about to proceed with the electrification of its system as 

far as Castelar, 20 miles out of Buenos Ayres. The estimated cost 

is £1,000,000, but it is considered that the resulta will entirely 

justify the expenditure. The Southern Railway is expected to 
announce its intention to electrify ita lines to La Plata shortly. 


Australia.—Victoria.—The Railway Co.’s report for 
thé year 1918-9 states that much has yet to be done to complete 
the plant of the Newport power station, and the Jolimont, New- 
market, and Middle Brighton sub-stations. The total cost of the 
electrification work in hand at present is £2,997,415, exclusive of 
the cost of new carriages and structural alterations to existing 
stock, and it is not expected that the programme will be com- 
pleted before the end of 1921. 

MELEÉOURNE.—The Railway Commissioners have reported that 
up to June 30th this year, a total of £2,867,000 had been реше 
upon the electrification of suburban lines. 


Barrow-in-Furness.— TRAMWAY SaLE.— In connection 
with the purchase of the tramway system by the Town Council, as 
already ánnounced, the track is reported to be in fairly good con- 
dition, but the cars are unsatisfactory. After allowing for 
expenditure to be incurred in bringing the system up to greater 
efficiency, the sum of £96,250 was agreed upon as the purchase 
price. The company will continue to carry on the undertaking 
until it is handed over to the Council on January Ist. Mr. 
J. R. Groves, the company's engineer will retain his post under the 
‘Town Council at a salary of £600 per annum. 


Belfast,.—SurPrLv FAILURE.—On two or three occasions 
recently the tramway services were interrupted by want of power 
in the evenings when the peak point was reached, coinciding 
with low tide in the Lagan, when the condensers were not able to 
work properly. This, it is stated, may recur till the new power 
station at the harbour is in going order. In November, 1918, the 
output was 1,852,414 unite; last October it was 2,730,621, or an 
increase df nearly 50 per cent. At the present time one-third of 
` the electricity is going to the shipyards, one-third to the tramways, 
апа one-third to the general consumers. 


Blackpool.—ExTENs1ons.—The Fleetwood tramroad ів 
to be connected up with the local system at the Glynn and Talbot 
road. Owing to cost, estimated at £90 per week, the Tramways 
Committee has decided not to run cars from Marton to South 
Shore. 

Bolton.— NEW CauLes.—The Tramways Committee has 
approved a report submitted by the borough electrical engineer 
concerning the existing feeder cables and distributors, which he 
considers are overloaded, recommending the provision of cables of 
larger capacity, in order to safeguard the tramway supply. The 
work ia to be carried out as soon as practicable. 


Bradford.—New Morons.— The order placed by the 
Corporation in 1916 with Messrs. Brown, Boveri & Co. for 200 
tramcar motors, which, by reason of the conditions arisiny out of 
the war, it has been unable to fulfil, is by mutual agreement 
not to be proceeded with, and the Corporation is at liberty to 
secure motors from another source. The contractors were unable 
to promise delivery until next summer. 


Cardiff.—Nxw Cars.—The Electric Light and Tram- 
ways Committee is to invite tenders for 16 complete tramway cars 
and for 15 chassis. In the tramway manager’s opinion, unless the 
moulders' strike ends, the service will have to be withdrawn; 
scrapped brake blocks are now being re- used. 


Continental.—SParN.—Owing to the refusal of the 
Madrid tramway companies to make any concessions to the strikers, 
negotiations between the employers and the men have been 
broken off. Some cars are being run under police protection. 

SWEDEN. —A proposed scheme for the electrification of the 
. Stockholm-Gothenburg line will probably be placed before the 
Riksdag next year. It is calculated that the work will take three 
years to complete, and will involve a total expenditure of 
60,000,000 kronen. Efforts are also being made to speed up the 
electrification of the Gellivara-Svartón Railway, which has already 
received Government approval. 


Halifax.—TRaxwav LosszS.— The borough treasurer 
has informed the Electricity Committee that dare the eight 
months ended November 30th the loss in working was £12,085, 
although a higher revenue than was estimated had been received. 
It was considered that the increased fares yielded very little extra 
revenue, as the people took shorter journeys. А further increase 
to 2d. a mile is contemplated, the Corporation being of opinion 
that unless such measures are taken the resultant loss forthe year 
will be £20,000. 

On Christmas Eve a small landslide close to St. Thomas's tram- 
way stopping stage covered the line with several tons of stone and 
gravel and stopped all vehicular traffic. After four hours there 
was sufficient clearance for a single-line car service, Investiga- 
tion as to the cause ôf the slide and as to responsibility is being 
made 

Hastings.—CHANGE or SysrEus.— The Tramway Co. 
is considering the substitution of the overhead system for the 
Tilling-Stevens petrol-electric system at present in use on the 
front-line Esplanade. Experts who reported on the existing 


aystem PEE, the opinion that the only way to obtain an 
efficient system was to change over immediately to overhead 
working. Apart from inherent defects in the present system, the 
reason of its being unsatisfactory was the lack of power, and this 
could not be overcome, as it was impossible to inorease the size of 
the equipment of the cars. The Tramway Co. is again making efforta 
to obtain the necessary powers from Parliament for the suggested 
improvement, a previous application having been unsuccessful, 


Ipswich.—YxaR's WonkiNG.—The report for the year 
ended Maroh 31st, 1919, on the tramway department, shows that 
the revenue increased by £3,958 to £38,775; working expenses by 
£3,208 to £30,279 ; leaving а net profit of £2,295, against £1,478 
last year. The passengers carried increased by 164, 831 to 6,224, 608; 
units used decreased by 163.075 to 546,578, 


Jamaica.—STRIKE.—The Kingston tramway employés 
struck work on December 26th, and the whole service was sus- 
pended. The men demand 2d. per hour increase in wages. 


Lancaster.—ExPERT ADVICE.—The Town Council has 
decided to call in Mr. A. R. Fearnley, tramway manager, Sheffield, 
to submit a report on the question of ‘mechanical trans- 
port in the borough, and as to what, in the financial interests of 
the undertaking, would be the best system of traction to adopt. 
There are both tramways and electric ‘buses, neither of which 
really pays because of restricted services. Mr, Chorlton's services as 
traffic manager are to terminate, and Mr. J. Patterson will take over 
the tramways superintendency at the end of January, ata ий; 


ot £300. 


London. — ION DON Cousxty CovNcn., — Before Ше 
Advisory Committee on London Traffic, dealing with the financial 
position of  passenger-carrying undertakings in the metro- 


politan area, Sir Harry Howard, controller of the L. C. C., said 


that the deficiency on the workiny of the tramways was at present 
£137,000. and it was anticipated that next year it would be 
£580.000. Relief could only be obtained by means of legislation 
in regard to the rating of tracks, road maintenance, &c. He did 
not consider that the debt charges constituted an unusual burden, 
and it would be possible, instead of repayment by equal instal- 
ments, to set up an annuity on the cumulative sinking fund 
principle. That would save over £100,000 а year. The capital 
commitments at the present moment were in the neighbourhood 
of two millions of money, and he believed that the revenue could 
not meet that figure. If there were less competition with motor- 
omnibuses they could probably meet the expenses on the present 
fares. Sir Albert Stanley, on behalf of the Traffic Combine, said 
that, excluding the subsidy of £560,000 which the District Bail- 
way. a controlled line, received from the Government, and approxi- 
mately a reasonable sum as allowed for renewals, the operating 
results from all the 10 companies for the current year would show 
а loss of £600,000. That was without making provision for fixed 
charges and interest. The estimated loss in 1920 would be 
£2,600,000. The total expenditure for 1920 over that of 1919 
would be £2,650,000, and that sum would have to be raised in 
increased earnings. There was not the remotest chance, Sir Albert 
continued, of meeting the loss except by an increase of fares. The 
services carried 1,300,000,000 passengers in the year, and an addition 
of a halfpenny each passenger for each journey would realise 
4 2.500.000 yearly. 

Sir Albert Stanley. speaking at a dinner at the Savoy Hotel 
recently, said that the underground railways combined under- 
takings were now carrying about four million passengers per day, 
or 1,300 millions per year. They had 35,000 employés, 2,578 
omnibuses, 894 tramcars, and 1,360 railway carriages. Their oom- 
mitments in the way of improvements represented six millions of 
money, which sum had to be raised. 

PASSENGER TRAFFIC.—Sir Albert Stanley stated last week that 
for the last 10 years records of the passengers carried in London 
showed the following aggregate totals :—Omnibuases, 5,818,374,141 ; 
trains, 2,881,264,160; tramcars, 1, 760,720,397; в total of 
10,460,358,698. During 1918 alone, 652,562,327 passengers 
were carried by the omnibuses; 379,438,072 by the tubes and 
underground rail ways; and 198,334,499 by the tramcars ; a total 
of 1,230,334,898, or an average of 3,370,780 passenger per day, 
including 2 Sundays. The 1919 figures are estimated to be still 
larger. 

UNDERGROUND INTERBUPTION.—Owing to cable trouble, traffic 
ceased for some time on the evening of December 23rd, on the Under- 
ground Railway between East Ham and Campbell Road Junction. 
Passengers were taken meanwhile rid Mark Lane: and Fenchurch 
Street. 


Lytham.—Tramway PURCHASE.— It is proposed to 
promote а Bill in Parliament to acquire the section of the Lytham 
and St. Anne's Tramway Co.'s line within the Council's area. St. 
Anne's Council has also taken similar steps, and has fixed the 
purchase price. 


Manchurla.— PROPOS HED Tramway.—Applications have 
been made by an ex-minister for permission to construct an elec- 
tric tramway between Dairen and Port Arthur, and another one at 
the latter town. The first proposal will effect a reduction of 
14 miles, compared with the railway route, but is not expected to 
receive officiai sanction. The other will probably meet with 
approval. 


New Zealand.—AUCKLAND.— [he total receipts of the 
tramway undertaking for the year ending June 30th, 1919, were 


£292,503, and the number of passengers carried, 73,785,594, : Last 
year's figures were £294,564, and 44,823,967 respectively, 
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Preston.—YxaAB's WonkING.—The total income for the 
year ending March 31st, 1919, was £77,930, the total expenditure 
being £52,877, resulting in the transfer of 825,054 to the net 
revenue acoount. The revenue inoreased by £14 ‚433. А con- 
siderable portion of the single track requires immediate renewal 
for which service the present renewals fund is inadequate. 
Working expenses increased by £9,433, or 22'2 per cent. The 
increased rates came into operation in August, and resulted in an 
increase in revenue of 20 per cent., with a decrease in passengers 
of 15 per cent. During the year the passengers carried numbered 
15,126,474, against 15, 455.163; working expenses per car-mile 
were 10° 66d., against 9 14d. ; units generated numbered 1,767,154, 
against 1,833,816, at a cost of 0`8554.. against 0°798d. 


Rawtenstall.—THRoucH Комміма.—Ар intimation has 
reached Accrington tramways authority, from Rawtenstall Cor- 
poration, to the effect that employés on Rawtenstall tramways 
have decided that the through running of cars between Accrington 
and Rawtenstall shall cease after December 31st. This decision 
was taken by Rawtenstall tramway workers without waiting for 
the approval or Soe of the Tramways Committee. 


South Lancashire — Faun INcREASsE.— The Board of 
Trade has sanctioned ап order empowering the South Lancashire 
Tramways Co. to increase Id., 14d., 2d. and 24d. fares by Ad., and 
3d., 4d., bd. and 6d. fares by Id., as from January Ist. This does 
not apply to workmen's fares. 


South Shields. Liehr RAILWAY .—The Light Rail- 


way Commissioners who inquired into the application of the Cor- 
poration for sanction to construct a light railway from the borough 
boundary to Cleadon Village, to serve its housing scheme, have 
announced their decision as follows :—That the application be 
granted so far as it relates to the construction of one mile of light 
railway from ita eommencement at a junction with the authorised 
tramway in the borough. The Commissioners, in arriving at this 
conclusion, have attached weight to the importance of reducing 
capital expenditure, and of economising in the consumption of 
material, at the present time. In their opinion the evidence at 
the inquiry indicated that a light railway co-terminus with the 
boundary of the housing site at Cleadon Park would adequately 
meet the immediate needs of the case, and that the construction of 
nearly a mile of line (involving an. expenditure of, aay, £30,000), 
which is cut out from the scheme by this decision, will be avoided 
without material detriment to the objects and the interests of the 
Corporation. This decision has been come to without relation to 
the proposed new thoroughfare on the line of the light railway, 
and the alternative scheme of the Durham County Council for 
widening the main road i Sunderland. 


Walthamstow. — SECOND-HAND Cars. —The Town 
Council is buying eight second- Dang tramway cars from Rotherham 
Corporation. 


Wolverhampton, —FarEs.—The Town Council is to 
reconsider the question of the increase of fares throughout the 
system, with a view to reinstating penny fares for short stages. 

BILL.—The Corporation is promoting a Bill in Parliament to 
extend the boundaries of the borough, and also the tramway 
system. 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Exchanges, — Mr. Pike Pease, Assistant 
Postmaster-General, replying to a question in the House of 
Commons, said that a number of automatic telephone exchanges 
had been installed, and others would be installed in places where 
. efficiency and economy were likely to be secured. He regretted to 
find in the recent tenders that the prices asked by manufacturers 
for automatic apparatus were extremely high. 


Brazil.—According to Commerce Reports, the Brazilian 
Government has granted concessions to the Central and South 
American Telegraph and Cable Co., for the laying of submarine 
cables (1) linking the cities of Santos and Rio de Janeiro to any 
part of the territory of Uruguay: and (2) from Rio de Janeiro to 
Cube rid the Island of Fernando de.N oronha. 


Cable Delays.—Serious cable delays are still reported 
between the Far East and this country. The claim that by the 
end of September last the normal period of transmission had been 
reduced to 2 or 24 days in the case of India, 2 to 3 days for the 
Straits Settlements, 13 to 2 days for China, and between 64 and 
7 hours in the cage of Australia, does not appear, to have been sub- 
stantiated. 


. Canada.— The Canadian Landline Companies have 
adopted the same arrangements as the United States Companies аз 
-to the formation of a Registration Bureau, and will charge for local 
telegraphic registrations 92.50. per annum. Reversible addresses 
will noU be registered. 


the Radio Service Bureau of Navigation. 


Sweden.—A Swedish engineer has invented a method of 
ensuring secrecy in connection with wireless telegraphy. Patents 
have been taken out in several oountries, and а company, А.-В. 
Cryptograph, has been formed to exploit the invention. Economic 


Review. 


United States.— War-time operation of the' telephotte 
and telegraph systems of the country cost the Federal Government 
$14,418,237, according to a report of Postmaster-General Burleson, 


transmitted to Congress оп. November 13th by President Wilson. 


This sum represents the difference between the net: earnings of 
the companies taken over and the compensation guaranteed by the 
Government. Total net earnings of the telephone and telegraph 
lines during federal control were reported to be $70,387,532, while 
the compensation assured was $83,055,769. The tota] deficit 
included an estimated 33,000,000 for settlement of future claims. 
Small independent companies operated by the Government reported 
asurplus of 307,428. Reported deficits of the American Telephone 
and Telegraph Co., operating 36 subsidiary companies, were 
$9,290,170.31, while the Western Union Telegraph Co. asked an 
adjustment of $921,511. The Ohio State Telephone Co.. of 
Columbus, Ohio, operating four subsidiary companies, showed a 
deficit of $392,123. The Government claim against the Postal 
Telegraph- -Cable Co. was listed at $2,123,392. “If the unadjusted 
claims of the Government against the Mackay companies be taken 
into consideration," said Mr. Burleson, “ the estimated obligations 


` of the Government will be substantially reduced.” 


The U.S. Navy Department has removed the ban on wireless 
transmitting stations as far as non-commercial installations are 
concerned. All amateurs, however, must secure licences from 
Apparatus manufac- 
turers are expecting an increased volume of business as a conse- 
quence of this decision. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par raph indicates | 
the issue of the ELEOTRICAL REVIEW in whioh the “ на 
Notice” appeared.) Р 


OPEN. 


` Australia, —SYDNEY.— February 18th. One денсау: 
controlled tower oloek and four dials, for Sydney aub-station. 
Chief Electrical Engineer's Office, 61, Hunter Street, Sydney. 

PERTH, W.A. — February 10th.  P.M.G.'s Department. 340 
accumulators (schedule W.A.647.) (December 19th.) 


Barnes.—January 20th. Urban District Council. Elec- 
tricity Department. Supply of water-tube boilers, economisers, 
draught plant, turbo-alternators, condensers, air and circulating 
pumps, transformers and rotary converters. (December 13th.) 

Barking. — Urban District Council. Second-hand air 
compressor (electric or steam). (See this issue.) 


Battersea. — January 21st. Borough Council. One 
5,000-Kw. turbo-alternator, with condensing plant; one 1, 500- Kw. 
rotary converter ; pipework for the 5,000-Kw. turbo-alternator ; ; 
switchgear for the 5,000-kw. turbo-alternator and 1,500-Kw. rotary 
converter. 


Belglum.— January 17th. Belgian Post aud "Telegraph 


Authorities, La Salle Madeleite, Brussels. Telegraph and кено 


cables. 


Bootle.—January 7th. Corporation. 
under the housing scheme. (December 26th.) 


Bradford.—January 28th. Corporation. Two electric 
battery locomotives. (December 26th.) 


Chile,—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, 94, Gracechurch Street, London, 
between 3 and 5 p.m. 


Wiring i 779 


Cavan.—J anuary 19th. Electric Light & Power Co. 
Suction gas engine and plant; alternative tender for duplicates, 
electric generator and motor booster ; ; alternative tender for dupli- 


cate, generator, electric Mons battery, D.C. switchboard. (Deo- 
cember 26th.) 
Dundee. — January 28rd. Corporation. Electricity 


Department. Three 750-KW. converter sets; one 300-KW ditto; 
11,000 v., E.H.T. switchboard ; two 750-Kw., D.C. control panels; 
one 300-KW. ditto. (December 19th.) | ; 


Hallfax.— January 5th. Electricity Bourne Supply 
of stores (including lighting fittings апа electrical accessories, 
cables, meters, &c.), from February Ist, 1920, to March 31st, 1921. 
(December 19th.) 
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upon-Hull.— January 23rd. Electricity Com- 
‘mittee. One 10,000-Kw. turbo-alternator, with exciter. and one 
condenser outfit complete. (See this issue.) 


London.—ISLINdTON.— January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &o., for 12 
months. (December 19th.) 


FULHAM. — January 18th. Electricity Committee. Manu- 
fact ure, delivery and laying, complete, duct, E.H.T. cable, &o., 
between the generating stations of Fulham and Hammersmith. 
(Deoember 19th.) 


STEPNEY. — January 22nd. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and опе 
5, 000-K w. turbo-alternator, with condenser. accessories and switch- 
‘gear. (December 19th.) 


CAMBERWELL.—February 2nd. Borough Council 12 months 
maintenance of the private „лї: electric bells at the 
Town Hall Mr. F. J. Slater, Borough Engineer, Town Hall, 
Camberwell, S.E. 


Manchester.—January 14th. Electricity Committee. One 
2-ton electric lorry (specification No. 23); one 10/15-cwt. electric 
van (specification No. 24). (December 26th.) 


Rhondda.— January 5th. Urban District Council. Elec- 
tricity Committee, Steel or wood poles and the completion of over- 
head lines. (December 19th.) s 


Sheffield, — January 2nd. Electric Supply Depart- 
ment. Supply and laying of six-core, E.H.T., split-conductor 


cable (contract No. 268). (December 12th.) 


Tynemouth, — January 12th. Electricity Department. 
Ten 250-K.v.A. transformers. (December 19th.) 


Venezuela.—June 30th. The Government Gazette of 
Venezuela publishes a decree inviting tenders for the installation of 
a wireless telegraphic station near Caracas. 


It is to be of sufficient capacity to communicate with similar stations in the 
United States and Europe. It must have one installation for emission of con- 
tinuous waves served by high-frequency alternators, and another for the 
emission of damped waves to communicate with wirelees stations not provided 
with the system of continuous waves. Alternating tri-plase electric current 
now distributed at 190 volts and 50 cycles is available, but the plant must 
have а reserve motor. 


Tenders to Ministerio de Fomento de los Estados, Unidos de 
Venezuela. 


CLOSED. 


Bedford. Electricity Committee: 
Electrician's work for six months. R. H. Crawley. 


Belgium. Tenders were recently invited by the municipal 
authorities of St. Gilles, Brussels, for the supply and installation 
of а new 1,000-H.P, engine and continuous-current generator. The 
lowest tender for the engine was that of the Société des Ateliers 
Bollinckx, of Brussels, and for the dynamo that of the Société des 
Ateliers de Constructions Electriques de Charleroi. 


Bolton.— Electricity Committee :— 


к.н.т. switohgear for Back-o-'th'-Bank generating station.—Metroplitan 
Vickers Electrical Co., Ltd. 

19,000- x w., 8,000-к.р.м. turbine.—Escher Wyss Co., Zurich, Switzerland. 

19,000-xw. alternator for above.—Mesropolitan-Viokers Electrical Co., Ltd. 


Government Contracts.— The following Government 
contracta were placed during November, 1919 :— 


Director or Navy Contracts DEPARTMENT. 


Searchlight moto” generators.—Newton Bros. (Derby), Ltd. 
Switchgear.-—Switchyear & Cowans, Ltd. 

Torch batteries.—Sunlight Manufacturing Co., Ltd. 

Impulse gear for torpedo tubes.—Armstrong, Whitworth & Co., Ltd. 


MINISTRY OF MUNITIONS. 


Rewinding alternator.—Metropolitan-Vickers Electrical Co., Ltd. 
Batteries.—Chloride Electrical Storage Co., Ltd. 

Battery boxes.—Bond Bros. 

Electrical equipment of aircraft—Austin Motor Co., Ltd. 
Generating sets and motors.—English Electric Co., Ltd. 

1 7 for magnetos.—W. H. Johnson. 

urbo alter nator. Brush Electrical Engineering Co., Ltd. 


INDIA Orricz, STOKES DEPARTMENT. 


Baudót apparatus. Ellioſt Bros. 

Balancers.—Lancashire Dynamo Co. 

Insulator cups. —Bullers. Ltd.; Taylor, Tunnicliffe & Co. 

Dynamos. Belliss & Morcom- 

Telegraph instruments (parts of).--Creed & Се 

Electric motors. — English Electric Co., Ltd. 

Power board. — Erskine, Heap & Co., Ltd. 

Switchboards.— Erskine, Heap & Co., Ltd. 

Boiler tubes.--Muntz Metal Co., Ltd.; J. Wilkes. dom & Mapplebeck ; 
» Broughton Copper Co., Ltd.; Perfecta Seamless Tube Co.; Talbot, 
Stead Tube Co. 


Post ОРҒІСЕ. 


Bolier equipment, Mount Pleasant.—Fraser & Fraser, Ltd. 

Pipework with accessory plant, ditto.—Foster Bros., Ltd. 

Boiler plant, Leafield Wireless Station.—Babcock & Wilcox Ltd. 

Electrical equipment, Mount Pleasant sub-station,—Siemens Bros. Dynamo 
Works, Ltd. | 

Cables for ditto.-—Pirelli-General Cable Works, Ltd. 

Engine and electrical plant, Leafield Wireless Station.—W. H. Allen, Son 
and Co., Ltd. 

Laying conduits and manufacturing, supplying, drawing-in and jointing 
cables ia P.O. engineering districts as follows, for six months from 
November 21st, 1919 :— 

Scotland, N. & N.E.—Siemens, Bros. & Co., Ltd. 

N.W. & S. Lancashire.—Callender’s Cable & Construction Co., Ltd. 

N.W.a, S.W.a, & N. Mid.; S.W., S. Mid., E. & S.E.—Western Electric 
Co., Ltd. 

London (cabling only).—W. T. Henley's Telegraph Works Co., Ltd. 

Laying short lengths of conduits, &c., Hammersmith, &c.—]. A. Ewart, 
Ltd 


Laying ducts, Esher.—Greig & Matthews. 

Laying ducts and pipes, Hop-East junction work.—J. A. Ewart, Ltd. 
Acton (Horn Lane).—Hardy & Co. 

TR pipes, St. Thomas Street, S.E.—J. Mowlem & Co., Ltd. 

Manufacturing, supplying drawing-in and jointing cable :— 
Kensington exchange; Western exchange.—W. T. Henley's Telegraph 

Works Co., Ltd. 

London-Manchester (Derby, Hazel Grove).—B. I. & H. Cables, Ltd. 
London-Manchester (Old Stratford-Leicester).—]ohnson & Phillips, Ltd. 
Hornsey-Muswell Hill.—Western Electric Co., 6 

i battery, Gerrard Telephone Exchange. — Hart Accumulator Co., 
Ltd. 


Protective apparatus.—International Electric Co., Ltd.; British L. M. 
Ericsson Со, Ltd.; Western Electric Co., Ltd. 

Telephone apparatus. Automatic Telephone Manufacturing Co., Ltd.; 
British Г. M. Ericsson Manufacturing Co., Ltd.; Korth British 
Rubber Co., Ltd.; Peel-Conner Telephone Works, Ltd.; Phoenix 
Telephone & Electric Works, Ltd.; Western Electric Co., Ltd. 

Teig pe and telephone саЫе.— B.I. & Helsby Cables, Ltd.; Callender's 
able & Construction Co., Ltd.; Connollys (Blackley), Ltd.; Johnson 

Macintosh Cable Co., Ltd.; New Gutta-Percha 
Co., Ltd.; Siemens, Bros. & Co., Ltd.; Union Cable Co., Ltd.; 
Western Electric Co., Ltd. 


Telephone cords.—Siemens, Bros. & Co.. Ltd.: Phoenix Telephone and 
:lectric Works Co., Ltd. 
Earthenware ducts.—Albion Clay Co., Ltd.; Sutton & Co.; J. Woodward, 
Ltd.; T. Wragg & Sons, Ltd. 
Insulators. —Bullers, Ltd. 
Tele T lamps.—Edison Swan Electric Co., Ltd.; General Electric Со, 
t 


and Phiilips, Ltd.; 


Motor generators.—Crompton & Co., Ltd. 

Cable. plugs.—Siemens, Bros. & Co., Ltd. 

Insulator spindles.—Bullers, Ltd. 

Insulated tails.—Siemens Bros. & Co., I. td. 

oppor wire.—B.I. & Helsby Cables, Ltd.; Wilkes, Son & Mapplebeck, 
t 


Enamelled and silk-covered wire.—Concordia Electric Wire Co., Ltd. 
Flame-proof wire.—Macintosh Cable Co., Ltd.; Western Electric Co., Ltd. 


Crown AGENTS FOR THE COLONIES. 


Fittings for Siemens’ meters.—Guest & Chrimes, Ltd. 

Tramway track rails.—W. Jones. 

Switchboard, &c.—British L.M. Ericsson Manufacturing Co., Lid. 
Telephone material.—British L. M. Ericsson Manufacturing Co., Ltd. 


Ipswich. Town Council :— 


One 9, 000M w. Ljungström steam turbo - alternator, with condensing 
plant, wet - air filter, &0., 675.— Brush Electrical Eng. Co., Ltd. 


Stirling. Town Council :— 


Electriclan'8 work for а year.—Lockhart & Macnab. 


FORTHCOMING EVENTS. 


unior Institotion of eers.—Friday, January ind. At 90, Victoria 
Street. S.W. At P aei Paper on “Automatic Electrio Weighing 


Machines, as used with Machine kers,” by Mr. A. V. Sims. 


Royal Institution of Great Britein.—Saturday, January 8rd. At Albemarle 
Street, Piccadilly, W. At 8 p.m. Xmas lectures on The World of Sound 
(III); Sounds of the Country.“ 

Tuesday January bth. (IV) ‘Sounds of the Town." 
Thursday, January 8th. (У) Sounds of the Sea.“ 
Saturday, January 10th. (VI) ‘‘ Sounds in War.“ 


Chief Technical Assistants’ Assoctation.— Saturday, January 3rd. At 8 p.m. 
At Anderton's Hotel, Fleet Street, Е.С. Resumed discussion on“ Improving 
the Therma! Efficiency of Generating Stations,” by Mr. Н. F. J. Thompson, 


1 

verpool Engineering Society.— Wednesday, January 7th. At the Roya 

ч Institution, Colgulkt Monts At 8 p.m. Adjourned discussion on Mr. H. T. 
Newbiggin's paper on The Science and Art of Lubrication.” 


on of Electrical Engineers. — Thuraday, January 8th. At the 
Institution of Civil Engineers, Gt. George Street, Bw. At 8 p.m. ange 
on ‘Failures of Turbo-generators and Suggestions for Improvements, y 
Mr. J. Shepherd. 
(Preston Sub-Centre.)—Monday, January 5th. 
Traction, by Col. O'Brien. 


Electro-Harmonic Society.— Friday, January 9th. At 8 p.m. Holborn 
Restaurant, Smoking Concert. 


Address on “ Electric 


Magnetic Separators.—An interesting series of articles 
dealing with magnetic separators is being published in Le inr 
Civil. The first appeared in the issue dated December 13th, an 
gives & good deal of valuable information regarding the рет 
meability of various ores, &o. The articles give exhaustive details 
and diagrams of several types of separators. 
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it. QI „ n NOTES. 


Parllamentary.— RO LAL. ASSENT.— The following. Acte 
have received the Royal Assent :— 
Trade Marks Act, 1919. 
Patent and Designs Act, 1919. 
Workmen's Compensation (War Addition) Amendment Act, 1919. 
Electricity (Supply) Act, 1919. 
Bhropshire, Worcestershire and Staffordshire Electric Power Aot, 1919. 


Appointments Vacant. — Tramway general manager 
(£809, rising to £1,000), electrical engineer (£1,000, rising to 
£1,250) for the Cardiff Corporation; mains engineer (8340) for 
the Sunderland Corporation electricity department ; engine-driver 
(72s.) for the County Asylum, Hainnill; switchboard attendant 
(98s. Ld.) for the Stockport Borough Uouncil electricity works; 
charge hand for the Geliygaer Urban District Council electricity 
department; commercial assistant to the borough electrica! 
engineer and chief clerk (£306) tor the Stoke-on-Trent Corpora- 
tion electricity department; assistant engineer (4300) for the 
Willesden Urban District Council electricity department. See 
our advertisement peges to-day. 


Wireless Telephone Receivers.—A comprehensive study 
of the telephone reoeivers used in wireless telegraphy and tele- 
phony is in progress at the Bureau of Standards, washington, D.C. 
The tests incluie measurements to determine the loudness of 
response given by ditferent types of telephones, as well as the elec- 
trical characteristics which determine how satisfactorily they tit 
the electrical apparatus in which they are used. Accurate methods 
are being devised for these measurements. It is expected that 
observations wii] be made by a large number of persons, so as to 
express results in terms ot the avearage ear, and also to use au 
electrical artiticial ear, and determine the relation of the average 
ear to this device which will then serve as a standard. The results 
should make it poesible to determine which type of receiver is 
requiréd in a given wireless apparatus in order to obtain the 
loudest signals. The methods developed will be of value in 
making measurements of the strength or signals received, and will 
be utilised in connection with a study of the properties of electrical 
Waves. 


Electric Ship Welding.—The report of Lloyd's Register 
of Shipping for 1918-1919 states that arrangements have been 
made lor experiments and tests to be carried out by Dr. Mar- 
chant, Protessor of Electrical Engineering at the University 
of Liverpool, in connection with electric welding, in order to 
uscertain the best electrical conditions to be employed in the 
process of arc welding, and also to determine whether the 
variations in the current and voltage across the arc during 
welding can be used as a criterion of the satisfactory nature 
of a weld after it has been completed. In 1917 Lioyd’s 
Register arranged for an exhaustive series of tests to be carried 
out under the direction of the society's chief ship surveyor, to 
determine, as far as possible, the general trustworthiness of 
structional connections effected by electric welding, and their 
capacity to withstand the strains to which they would be 
subjected. The results of the experiments made were con- 
sidered by the ‘lechnical Committee of the society, and on its 
recommendation, as а tentative measure, provisional rules for 
the classification in Lloyd's Register book of vessels electric- 
ally welded, subject to the notations '" Experimental and 
“ Hlectrically welded, were adopted. The committee also 
formulated its requirements regarding the tests to be com- 
plied with by ali systems of electric welding for which 
approval was desired, and a notice was issued stating that 
the committee wus prepared to consider applications from 
any electric welding companies for their processes to be recog- 
nised by the society for use in ship construction, and tor their 
names to be inserted in a list of companies whose processes 
have been approved as fulfilling the society’s conditions. 
(We described the first electrically-welded ship built in this 
country in our issue of August 9th, 1918.) 

Plans for the first vessel in which the butts, seams and other 
connections are to be electrically welded have been submitted, 
and approved by the committee. This vessel, about 150 ft. 
in length, in which the use of rivets will be entirely dispensed 
with, is now nearly ready for launching. 


. Armstrong-Whitworth’s New Locomomotive Works.— 
One of the most interesting instances of reconstruction 
work on Tyneside 1s the conversion of the Scotswood munition 
works into a locomotive works. When the armistice was 
signed the works, which formed an important part of the 
great Elswick Arsenal, and covered an area of 35 acres, were 
occupied by some 4,000 machines for the production of shells, 
but the moment military operations ceased, the removal of 
the whole of these machines was begun, and others requisite 
for locomotive enyine-construction were installed. It was a 
great undertaking, but so promptly was it done that within 


a year the first locomotive was built, tested, and ready for 


delivery. 

The point of outstanding interest to electrical engineers, 
however, is the very extensive use that has been made of 
electrical energy, the installation having been reconstructed 
in the last nine months. The energy is obtained from the 
Newcastle-upon-Tyne Electric Supply Co., in bulk, off its 
6,000-volt system, and this is led into four sub-stations at 
various parts of the works. These sub-stations have dupli- 
cate feeders laid between them, forming a ring main on the 


works supply. The E.H.T. cables are connected to Rey- 


rolle ironclad wall-operated type switchgear, eo arranged 


that half of the installation can be isolated for overhaul. 
Transformers, each of 1,000 K.v.4. capacity are arranged in 
banks at three of the sub-stations, reducing the pressure to 
440 volts. ‘lhe energy is distributed by three-core L.C. and 
A. cables to the various shops, being controleld by medium- 
pressure ironclad switchgear of the same make as the high- 
pressure switchboard. Alternating current is used шо 
out for heavy power requirements, driving compressors, hy- 
draulic pumps, cranes, shafting, &c. For lighting, separate 
transformers reduce the pressure to 110 volts. Hugh-candle- 
power half-watt lamps are used throughout for general light- 
ing, & standard of 4-ft. candles being maintained, while local 
lighting for inspection purposes is provided for all machines 
requiring it. ij 

A fourth sub-station is used for converting the supply of 
alternating current to direct current, by means of Westing- 
house rotary-converter sets, each of 750 Kw. capacity. The 
D.C. is distributed to the machine shops at & pressure of 480 
volts, and is principally used for driving motors where variable 
speeds are required, including Lancashire drive combinations 
for planing machines, frame-slotting machines, slab millin 
machines, triplex and duplex drilling machines, boring 
turning mills, plate and angle-bar straightening and bending 
machines, eold saws, and wheel turning machines, electro- 
hydraulic wheel presses, Tasca angle-face grinding 
machines, axle grinding machines, magnetic chucks and 
tables, portable drills and grinders, &. The starting gear 
and control mechanism is invariably of the cast-iron pillar 
type with remote control, push-button operation on 
larger machines to facilitate handling. Metering of the energy 
used on the various operations is provided for, во 
costing of each stage of the work can be obtained. 

Two novelties introduced are a rivet- heating machine made 
by the firm, and a machine of Messrs. Armstrong Whit- 
worth's own invention for horizontal grinding, in which the 
articles are held in position by means of magnetisin. 

The whole of the ‘electrical work involved in the change 
over of the works was carried out by the firm’s own electrical 
departinent, with the exception of connecting the high-pres- 
sure mains to the switchboard, which was carried out by 
the supply company. 

The first locomotive completed was a 0-8-0 super-heated 
engine for the North-Eastern Railway Co., built from the 
designs of Sir Vincent L. Raven, chief mechanical engineer of 
the railway. Fifty of these engines are to be constructed. 
When the works are in full swing, between 6,000 and 7,000 
men will be employed, and the erecting shop has a capacity 
which will permit 70 engines to be built at one time, of which 
36 could be of the main-line type. 


Electrical Detection of Subterranean Oil.— It is stated 
that crude petroleum has been located electrically in the 
shallow oilfield near Corsicana (Texas), and that further tests 
are being made around Burkburnett. A series of batteries 
is used for the test, the negative terminal being connected 
to а wire which is dropped into a dry waterhole, valley, or 
indentation, and the positive terminal is connected to a 
land wire," which is used to шаке contact at various pointe 
on the surface of the field investigated. It is stated that the 
higher electrical resistgnce of oil, compared with other con- 
stituents of the earth, permits it to be located by the reduced 
deflection of a sensitive instrument in the circuit.—Electrical 
Review, Chicago. 


Society of Technical Engineers.—A mass meeting of 
members, at Manchester, on December 19th, was addressed 
by Mr. E. Murray-Wrong, who took as his subject The 
Value and Purpose of Organisation." He explained to the 
meeting that he was speaking from the point of view of one 
outside the society, and he did not possess any special know- 
ledge of the society’s objects. The speaker then gave his 
views of trade unions and similar organisations, and pointed 
out that contrary to earlier social doctrines these did not 
restrict individual liberty, but provided & speaking medium 
through which the individual might express his ideals. It 
had been considered that trade unions necessarily involved 
class -warfare and unrest, but this was chiefly due to ignor- 
ance of the functions of such bodies. Their main object was 
negotiation, and the strike was only resorted to when negotia- 
tions failed. 

Mr. Murray-Wrong considered that the society had many 
difficulties to contend with. At one end of the scale 16 graded 
almost imperceptibly into Labour, and at the other into 
Capital. The society had therefore to guard against two 
possibilities. There might be an attempt to use it as a 
„ balance of power between Capital and Labour—e policy 
which meant failure. Again, the organisation might tend to 
become an appendage of Capital, thereby alienating labour 
and limiting the society's sphere of action. In the speaker's 
opinion, the best course to pursue would be for the society 
to associate itself with the labour movement generally, send- 
ing representatives to conferences and other similar gather- 
ings. This would secure a public hearing, and make it 
possible to influence public opinion, which was the main 
purpose of such an organisation. 

Upon the conclusion of the address a number of memberq 
took pert in а discussion of the subject. 
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Je „ The. Electric Smelting. of Tin, —In No. 99 of the Revue 
Ф Etectrochemie et. Ф Eleetrometallurgie an account is given by 
Prof. Jean Esoard of the. treatment of. tin ores in the electric 
. furnace. . The author. states that an electrical efficiency of 55 per 
cent. or more ean--bec.attained. and the electric furnace produces 
paure. tin with continuous operation, which is not possible with the 

reverberatory furnace, The former, moreover, requires only 14 per 

cent. of carbon for reduction, as compared with 20 to 26 per cent., 
employs less labonr (only three men per furnace), and consumes 
the electrodes во slowly that their cost is negligible. Where water- 
falis exist in the neighbourhood of tin mines, and coal is dear, the 
electrical process presents marked advantages.. Charcoal can be 
used forreduction. The energy consumption per ton of tin is about 

1140 gW.rhours. The furnace is of the shaft” type, with three 

electrodes. Similarly, the electric furnace (of the resistance type) 
ean be applied to the reoovery of tin from scrap metal with a high 
commercial efficiency. 


— Inquiry.— The name and dra of the glass shade 


manufacturers or factors known as W. F. Co., Ltd.,“ is wanted. 


Diesel Engine Users’ Association.—At the December 
meeting of the Diesel Engine Users' Association Mr. Chas. Gould, 
A. M. I. E. E., electrical engineer to the First Garden City, Ltd., 
Letchworth, was elected president for the ensuing year, and Mr. 
Percy Still, MIE E., M. I. Pet. Tech., chief engineer and manager to 
the Chelsea Electricity Supply Co., Ltd., was re-elected hon. secre- 
tary. Mesers. Geoffrey Porter, A.M.I. nat. C.E., and A. W. A. Chivers 
were' elected members of the General Committee, i in place of the 
two members who retire. The present members of the Standing 
Committee on Insurance, which deals with any question arising in 
connection with the standard policy of insurance against break- 
down at Lloyds which has been approved and adopted by the 
Association, were all re-elected for а further term of office. The 
Hon. Becretary made hie annual statement, referring to the further 
growth in the membership of the Association, and the subjects 
dealt with and work carried out during the year. 


Theatre Electriclans.— Аз the result of a Conference with 
the Parliameritary Committee of the Trade Union Congress on 
December 30th an agreement was reached between the National 
Association of Theatrical Employés and the Electrical Trades Union 
in regard to a dispute between the two organisations. There had 
been trouble with the Electrical Trades Union over the attempt of 
that society to enrol theatrical electricians and kinema operators. 
The agreement signed by representatives of both Unions and the 
Parliamentary Committee runs thus :— 

'"That the N.A.T.E. and the E.T.U. agree to recognise each 
other's membership card in the entertainment industry. Thateach 
Union undertakes not to induce a member of the other Union to 
leave one Union for the other. That when any question arises 
affecting the conditions of employment of members of either Union 
employed in the entertainment industry both Unions agree that 
the section во affected shall have the support of all other sections 
belonging to either Union. 

... “That, with regard to members of either Union, employed in 
the entertainment industry, joint action be taken to promote a 
joint programme for all membars of either Union so employed, in 
any area. That immediate steps be taken to promote a Jeune pro- 
dina for those employed in picture theatres." 


: Educatlonal.— The Electricity Committee of the Willesden 
Urban District Conncil has had under consideration a scheme sub- 
mitted by the eleetrical engineer for providing a graduated course of 
training in electrical engineering for boys residing in the district. 
This scheme is the outcome of many applications which have been 
received for tha training of lads in this manner, and the Committee 
is of tbe opiniop that it would be advantageous to the Council and 
to the inhabitants of the district if it were brought into operation. 
It, therefore, recommends that the scheme as drafted be approved 
in principle. 


The Patent Office Library.— The library is now open 
daily, from 10 a.m. to 8 p.m, except Sundays, Good Fridays, 
Christmas Day, and Bank Holidays. On Christmas Eve, Easter 
Eve, and Whitsun Eve the library will close at 4 o'clock. As 
announced in our “Correspondence” columns on December 12th, 
Mr. C. Salter, of 33, Park Hall Road, London, N. 2, is promoting а 

- petition to the President of the Board of Trade with a view to 
extending the hours to 10 pm., and will be glad to hear from 
readers wha will support the movement., 


, 
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: INSTITUTION NOTES. 
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Em of Electrical Engineers.— The December issue of the 
Journal announces the following arrangements for January, 
1920 ;— 

Ordinary Meetings of the Institution.—(To be held at the 
Institution of Civil Engineers, Great George Street, Westminster, 
at 6 p.m.) 

о, 8th. “ Failures of Turbo-Generators and Suggestions 
for Improvements,” by J. Shepherd. 

January 22nd. Transformers for Electric Furnaces,” by J. L. 
Thompson, M.Sc. 

Meetings of Territorial Centres.—January 6th, Preston. Elec- 
trio Traction," by H. E. O'Brien, D. S. O. 


ГР 127, Newoastle- Ls Actentific Management," by 7. M. 
Soott-Maxwell. 


January 13th, Edinburgh. (To be announced later.) Е 
January \3th, Leeds. Large Power Transfo. mers," by А. G. 
Ellis and J. L. Thompeon. 


January 13th, Manchester. (To be announce! later.) ö 
January Lath, Birmingham. Eddy Current с in Stator 


Windings,” by H. W. Taylor. 
^ Joint: меши with Midland 


— 


January 15th, Birmingham: 
Junior Gas Association. 

January 19th, Liverpool. Address by Prof. E. W. Marchant, D. 80. 
(Inaugural Meeting of Liverpool Sub-Centre.) 

January 26th, Newcastle. “ Failures of Turbo-Generators and 
Suggestions for Improvementa, " by J. Shepherd. | 

January 27th, Manchester. (To be announced later.) Е 

January 28th, Birmingham. “Failures of Turbo-Generators aud 
Suggestions for Improvements,” by J. Shepherd. 
к. nuary 30th, Newcastle. Annual dinner of , North- Eaatern 

ntre. 7 

STUDENTS’ SECTION:—January l6th. City and Guilds Engineering 
College, South Kensington, S.W. (7 p.m.), ' The Development of 
Automatic Telephony," by J. H. Reyner. 

IRISH CENTRE (BELFAsT).—The following have been appointed 


to form a Preliminary Committee to take the necessary steps to 


inaugurate this Centre :—Meesrs. T. W. Bloxam, E. S. Dashw 
R. V. Macrory, Е. W. Parkinson, Н. D. Wight, and, Prof. R, Stanley 
(acting hon. secretary). 

SCHOLABSHIPS.—The Council hàs, awarded _ the following 
Scholarships for 1919-20 :— 

Salomons Schalurships (value £50 each).—To Mr. J, С. Read, of 
Bristol University; and to Mr. H. J. Barriscale, of the Engineering 


‘School. University College, Cork. 


David Hughes Scholarships (value £50 each). To Mr. D. 8. 
Anderson, of the Royal Technical College, Glasgow; and to Mr. 
B. A. Cronin, of the University College of South Wales and 
Monmouthshire. 

Paul Scholarship (value £25).—To Mr.F. E. Price, of the Finsbury 
Technical College. 

THE INSTITUTION OF ENGINEERS (IND1A).— The ІЕЕ, Council 
has awarded for the next five years, an annual prize of £20 for the 
best paper on an electrical subject rena before Mi above 
Institution. . 

The Journal also gives a completa. list of hé Committees 
appointed by the Council for 1919-20, and the names of the 
Institution's representatives on other bodies. 

The SCOTTISH CENTRE is holding a conversazione on обста 
ith, 1920, at St. Andrew's Hall. Granville Street, Glasgow. 


Society of Technical Engineers (North-Eastern District).—The 
following meetings will be held during the current month. 
commencing at 7 p. m. 

Sunderland.— Wednesday, January 14th, at the Subscription 
Library, Fawcett Street, 
o нгы Байы алУ January 16th, at the Corporation 
Otel 


- 1 on- Tyne. — Wednesday, Jannary 21st, М {һе my 
^ Hotel. 

Belfast Association of Engineers.— Wireless бейгана 
in the War" was the title of а lecture given by Major Rupert 
Stanley, at Belfast, on December ]Bth. The lecturer, in the 
course of his address, which was illustrated by lantern views, 
dealt with the transmission and reception of wireless messages, 
wireless equipment for military purposes in the earlier phases 
of the war, the evolution of the hard valve and its advan- 
tages in wireless communication, the complete system of wire- 
less communication employed in France in 1918, and the latest 
achievementa in wireless signalling, telephony, and long-range 
work. Major Stanley was an instructor and experimental adviser 
to the British Expzditionary Force in France. In acknowledging 
the vote of thanks, Major Stanley said that the Allied triamph 
over the Germans in wireless work was largely сав to ше: achieve- 


menta of the French wireless кереги: 
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OUR PBRSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. Е. Jorpan, of Northampton, ET Pied mL shift 
engineer at Rawtenstall Electricity Works. 

Mr. А. W. Cooper, of the Electricity Works, Walthamstow, 
has been appointed meter charge engineer at the electricity 
works, London Road, Southend-on- Sea. 

Captain and Adjutant D. A. WILLIAMSON, Tyne Electrical 
Engineers, has vacated the appointment of adjutant on ceas- 
ing to be employed. 

Lieutenant W. G. C. Harpy, City of Edinburgh Electrical 
Engineers, has vacated the acting rank of captain on ceasing 
to be einployed. 

Commander J. P. SchorEID, M.B.E., Principal of the Oar- 
diff Wireless College, has been presented by the students with 
a silver cruet set. The college turned out 1,000 
operators during the war. 
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At a emoking concert held at the Manchester Hotel, Hull, on 
December 10th; Му. J. WILNIXS0OR, ‘who recently. retired from 
12 position of: Corporation ‘tramways ‘electrical engineer, 
after: nearly 20 years’ service, was presented by Mr. J. W. A. 
Renton, supervising engineer, on behalf of the tramways de- 
partment employés, with an Underwood typewriter and an 
umbrella. It is stated that Mr. Wilkinson is now introducing 
éleetricaHy propelled battery vehicles inte Hull. — 
Mr. F. Н. Rupp, electrical engineer to the Rochdale Cor- 
poration, has not yet recovered from a nervous breakdown 
and on tbe advice of his doctor, is taking a further rest and 
change of surroundings. The Gas and Electricity Committee 
las$ week expressed their eympathy with him, and granted 
him a further two months’ leave of absence. The committee 
feel that the breakdown of Mr. Rudd's health is due to the 
trying time he has had since he took control of the under- 
taking nearly three years ago. He has been faced with a 
great many difficulties, eften being at the works for 48 hours 
at a stretch hs „ ee a ТАР XN OE 
On the occasion of his leaving the Aberdeen. Corporation 
Electricity- Department to take up duty as shift engineer with 
the Falkirk: Corporation, Mr. Н. TROWSDAIE, on December 
26th, was made the recipient of a watch and chain as a 
parting: gift. from his fellow employés. Mr. Bullman, station 
engineer, in the absence of Mr. Bell; made the presentation. 
e Birmingham Post states that the services rendered ^о 
Birmingham and the district by Sir Oliver Lodge and Lady 
Lodge were to be recognised by the presentation of an address 
and a memento to them at a meeting of the subscribers to be 
held at the Council House on January Ist. The list of. contri- 
butors Was closed on December Slet.. - . 
On. the occasion of his leaving the Surbiton Electricity 
Supply system to take-up another appointment, Mr. A,. W. 
Caick, who has been: a member of the staff for the past 
36 years, was presented. with a suit case. 
C Alderman С: Pearson,- chairman of the Bristol Corporation 
Electricity Committee, who has for the past 14 years acted 
as honorary. solicitor to the Incorporated Municipal Electrical 
Association, has recently, much to the regret of the Associa- 
tion, been .cempelled..to resign owing to indifferent health. 
The Council of the I.M.E.A. have pleasure in announcing. that 
Mr; P. M. Heath, deputy town clerk of Manchester, has 
consented to accept this position a 
1 Acting Captain J. A: SRE. C. B. E., R.N., has been ap- 
pointed .techniéal. zuperintendent and adviser on the staff of 
the Marconi International Marine Communication Co., Ltd. 
Obituary. Mn. CLAUD. HAM TON. The. death took place 
" Sidmouth, Devon, where he was оп holiday, of Mr. Claud 
amiltón, of Claud Hamilton, Ltd., electrical engineers, 
Glasgow and Áberdeen. Mr. Hamilton, who came of an old 


engineering family, took up that profession and served his 
apprenticeship with Messrs. A. & J. Inglis, Glasgow, and 
Messrs. J. & W. Abernethy; Aberdeen. When the latter 


business, Was-incorporated as = aie’ company, he became a 
director. In the late '80's he founded the business of Claud 
ilton, which, under his direction, became one of the most 
extensive concerns of its kind in Scotland. E: 
Mn. W. Horextrx.—The death is announced, at the age ^f 
74 years, of Mr. W. Hopekirk, electrical engineer, of Hawick. 
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‚ Perna. Engineering Works (Blackpool), Ltd. (161,690). — 
Private company. Registered December 15th. Capital. £3,000 in £1 shares. 
Objects: To take over the business carried on at Castlegate, South Shore, 
Blackpool, as the Perna Engineering Works,” and to carry on the business 
of general and electrical engineers, manufacturers of Perna electric-dynamo 
lighting sets and other Perna specialities, builders and makers ol motor 
bodies, chassis, &c. The subscribers (each with one share) are: G. H. Morris, 
89, Central Drive, Blackpool, contractor; W. S. Pyrah, 3, Alexandra Road, 
South Shore, Blackpool, engineer; R. H. Mann, 20, Osborne Road, South 
Shore, Blackpool, engineer. The first directors are: G. Н. Morris, W. S. 
Pyrah, and R. H. Mann. Registered office: Castlegate, South Shore, Black- 
pool. | | 2 tr | r ў А | 

British Brass Fittings, Ltd. (161,968) .— Registered De- 
cember 22nd. Capital, £350, in £1 shares. Objects: To take over the 
businesses of Sperryn & Co., Ltd., Chas. Joyner & Co., Ltd., Ingram & Kemp. 
Ltd., and Player & Mitchell, Ltd., with certain of the assets thereof (the 
purchase considerations being respectively £95,644, £43,395, 228,164 and 
£23,872), and to carry on. the business of brass and iron founders, water, 
as, oil and electric fittings manufacturers, &c. The first directors are: С. 
perryn, Hampton Grange, Solihull, director of Ingram & Kemp, Ltd., and 
оре" & Co., Ltd.; G. M. Sperryn. 25, Wycliffe Road, Handsworth, director 
ol same companies;-H. B. Butler, Meadow View, Stratford-on-Avon, director 
D. B. Grubb, High Croft, Alvechurch, director of Kiore 
Sheep Farming Co., Ltd.; W. J. G. Sperryn, 45, Frederick Road, Wylde 
Green, Birmingham, director of Ingram & Kemp, Ltd.; W. Dampier. Park 
Mount, Strencham Hill, Moseley, Birmingham, director of Player & Mitchell, 
Ltd. Acting secretarv: Н. в Butler. ‘Solicitors: Brooks, Monk and Har- 
greave, 37, aterloo Street, Birmingham. t M — 
C. H. Davies & Co., Ltd. (161. 802).— Private company. 
Registered December 18th. Capital, 212.000 in £1 shares (2.000 6 per cent. 
cumulative preference). To take over the business of an electrical accessories 
manufacturer tarried on by C. Н. Davies at 153, Bracebridge Street, Bir- 
.mingham. The subscribers (each with one share) are: C. H. Davies, 153, 
Bracebridge Stréet, Birmingham, electrical engineer; T. Gladdy, 155, Brace- 
bridge Street, Birmingham, electrical engineer; T. Reynolds, 155, Bracebridge 
Street. Birmingham, mechanical engineer. The first directors axe: с.н 
„Davies, T. Gladdy and T. Reynolds. Solicitor; E. Е. Freeland, Birmingham. 


t'.Beitish Electrical Repairs, Ltd. (161,905).—Registered 
December 26th. Capital, 250.000 in £10 shares. Objects: To carry оп busi- 
ness as. indicated by the title., The first directors are: J. J. Atkinson. 1, 
North: John Street. Liverpool: Н. C. Evans, 18. Exchange Street, Man. 
chester; N. Fletcher, Eden Browe, Armathwaite; L. V. Gerrard, @4, Fennel 


of Butlers, Ltd.; 
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Street, Manchester; Н. M. Longridge, 94, Fennel Street, Manchester; N. H. 
Maxwell, 1, North John Street, Liverpool; Н. Е. Taylor, 46, Kisgswey, 
W.C.2. Registered office: 24, Fennel Street, Manchester. 

í las 
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Sutton-in-Ashfield Motor and Electrica) Engineezing Co., 
Ltd. (161,841).—Private company. Registered December 
18th. "Capital, £20,000 in 19,950 preferred ordinary shares of £1 each and 
1,009: deferred ordinary shares of ls. each. To carry on the business indi- 
cated by the title, and to adopt an agreement with. R. Fenna. The sub- 
scribers (cach with one preferred ordinary share) are: J. B. Hole, Redhank, 
Mansfield, Notts, gentleman; B. Walton, jun., 74, Kirkby Road, Sutton-in- 
Ashfield, Notts, hosiery manufacturer. The first directors are: J. B. Hole 
and B. Walton, jun. (both permanent, subject to holding 100 deferred ordi- 
nary shares each). Qualification of ordinary directors, £500. Registered 
office: Bank Chainbers, Sutton-in-Ashfield, | 


British Aris Sparking Plug Co., Ltd. (161,966).—Private 
company. Registered December 22nd. Capital, £5,000 in £1 shares. Objects: 
To carry on the business of manufacturers and importers of and dealers in 
sparking plugs and all kinds ef mechanical or electrical: machinery, engineers, 
turbines, dynamos, &c., and. to enter into an agreement with Société Aris of 
33, Rue, de l'Abondance, Lyons, France. The subscribers (each with one 
share) are: J. P. Edmunds, White Lodge, Whitchurch, Glam., dírector and 
shipowners Н. Н; Deacon. Coedmor,” Penarth, colliery agent. Permanent 
directors are: J. P. Edmunds, Н. Н. Deacon, Е. H. Bridge, A. S. Shedden, 
Н. J, Edmunds and A. L. Rhys-Evans. Qualification, £100. Secretary: A. 


c Tar Erani Registered office: 65-8, Merchants’ Exchange, Bute Docks, 
ardiff. | t E | 


Appareil Magnetique Co., Ltd. (161,796).—Private com- 
pany. Registered December 18th. Capital, £4,000 in £1 shares. To take 
over the business of a company of similar name, and to carry on the business 
of medical electricians and magneticians, manufacturers of electrical, surgical 
and calisthenic appliances, sports goods, &c. The subscribers ium with one 
ао аге: H. F. Perry, 8, Park Grove Road, E. II, cashier; G. C. Baldock, 
74. trowe . Road, E. 7, solicitor's clerk. ^ Managing director: G. Petterson. 
Registered office: 2, Charterhouse Street, E. C. : . 


B. К. E. Electric Motors, Ltd. (161,749) .—Private com- 
pany. Registered December 17th. Capital, £20,000 in £1 shares: To carry 
on the business of buyers and sellers of and dealers in all kinds of. vehicles, 
ships and vessels (whether propelled or moved by electricity, steamy or other 
power) and all electric or other motors, &c. The subscribers (each. with one 
share) are: C. E. W. Ogilvie, 32, Essex Street, Strand, W.C., solicitor; W. 
R. Bradshaw, 32, Essex Street, Strand, W. C., clerk, The subscribers are ‘о 
эр int the first directors. aalification, £500. Solicitor: C. E. W. Ogilvie, 

Essex Street, Strand, W.C.2. , 2 * - EE es 
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‘OFFICIAL RETURNS OF ELECTRICAL . . 
COMPANIES ie 
Power En ineering Co., Ltd.—Debentures for .8500 regis- 
tered November láth, 1919, part of £11,500, charged on the company's under- 
taking and property, present and future, including uncalled capital. Г 
, Rushmores,. Ltd. (formerly Rushmore Lamp Works, 


Ltd.) Satisfaction registered November 12th, 1919, (a) to 
the extent of £27,500, of charge for £30,000 registered December, 1917, and 
(b) in full, of charge for £1,002, and other moneys registered August, 1919. 


English Electric Co., Ltd.—Debentures for £1,000,000 
(secure by trust deed dated September 15th, 1919) charged on interests in 
various shares and in certain freehold works at Preston and Bradford, and 
the company's undertaking and property, present and future, including . un- 


called capital. А 
RR 
CITY NOTES. `> | Gang 
At the meeting held on December 17th, 


Eastern. Sir J. Denison Pender first referred to the 
Extension, death of Мг. Е. A. Bevan, who had been 
Australasia and a director since 1873. Turning to the ac- 
China Telegraph counts, he said that these were very gatis- 
Co., Ltd. factory as the gross receipts for .1918 


[ . showed an increase of £562,000, due to 
the enormous increase of traffic all over the. company’s вув- 
tem. The working and other expenses showed an increase 
af £68,000, mainly accounted for by additions to the staff 
salaries and war payments. A revaluation of their. securities 
showed that the provision made in past years on account 
of investment fluctuations was found to be practécally suffi- 
cient to meet the depreciation of the reserve fund securities 
on December 3ist, 1918, when the accounts were made up. 
At the meeting of the Eastern Co. he had gone very fully 
into the causes of delays on traffic. He would not go over 
the ground again, and they would receive a full report of 
that meeting. As an illustration of the enormous growth of 
traffic since the outbreak of war he mentioned that the 
trans-Indian and this company’s local traffica between India 
and the Far East, &c., showed an increase in 1918 of round! 

327 per cent. over the pre-war year 1918. · Consequently, -ad- 
ditional carrying capacity was urgently required to deal with 
this large volume of traffic, and they were making arrange- 
ments for the manufacture and laying of & new cable between 
Madras and Singapore at the earliest possible moment. The 
Eastern and other cable companies also urgently needed more 
cables to meet their traffic requirements, and it would, there- 
fore, take some little time before this could be effected. The 
money required for the Madras-Singapore cable would be 
taken from the general reserve fund. Lye M 


At the statutory meeting, held: at Man- 
chester on December 18th, Mr. M. Н. 
Goldstone, who presided, said that the 
state of the order book was very healthy; 
in fact, they were booked up at profitable rates in most de- 
partments for a long time ahead. The demand for wires, 
cables, and flexible cords, continued in excess of the supply. 
Not only was there a continued increasing demand for cables 


Goldstone, а. | 
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the automobile industry requirements were very substantial, 
and the directors were making provision in the new works 
for increasing the output. In the departments relating to 
switch and fuse gear, owing to the heavy stocks of castings 
they usually carried, they had as yet not been seriously handi- 
capped by the moulders' strike, but unless this trouble was 
soon settled, they feared that this department was likely to 
suffer. Almost every branch of the engineering industry was 
dependent upon obtaining supplies of castings. The demand 
for their electrical plants for lighting country houses, buuga- 
lows, cinemas, &c., was growing, and they looked to this 
departinent to supplement their profits to a considerable 
extent. Referring to the competition of American and other 
makers, he said that they had little fear of fair competition 
in lighting sets. They were anxious to remove to the new 
works, particularly as the congested state of the present 
stores and warehouse was restricting turnover. They hoped 
to start moving in April of 1920, and as it was intended, 
as far as possible, not to stop production during removal, they 
were duplicating a portion of the machinery. It was antici- 
pated that by a year hence they would be finally installed 
in the new works, when they would be able to cope more 
successfully with the large amount of business offered. The 
turnover of the company continued to increase satisfactorily. 
The directors were optimistic as to the future prospects of 
the company, providing that they could steer clear, as they 
had done in the past, of labour trouble. 


Presiding at the annual meeting, held 


Eastern at Electra House, E. C., on December 17th, 
Telegraph Sir J. Denison Pender made some com- 
Co., Ltd. parisons to illustrate the growth of business 


| during the war and since the signing of 
the armistice. The gross revenue for the year 1913 was 
£1,462,844. For 1917 it was £2,901,579, an increase of 
£1,438,735, or 100 per cent. For 1918 the gross revenue was 
£463,470 in excess even of 1917, and KI, 902,205 above the 
pre-war figure. On the other hand, the total expenses had 
correspondingly increased, and large paymeuts had accrued 
to the Government for excess profits duty and income tax, 
the result being that, notwithstanding the increase in the 
gross revenue over 1917 of £463,470, the amount available for 
reserve and dividend on the ordinary stock was roughly 
£20,000 less than in 1917. The amount charged in the ac- 
counts under review for income tax and excess profits duty 
payable in England was £361,300, and the amounts paid and 
due to the Government from this and their associated com- 
panies for the last five years totalled no less than six million 
pounds. Special attention should be drawn to the expenses 
attending maintenance of cables, £364,807. This work now 
involved great expense owing to additional cost of cable and 
materials, higher labour charges, and all the other items re- 
lating to the upkeep and running expenses of ships. The 
average annual cost of this item for the five years prior to 
the war was £107,021. Although their men had necessarily 
to run risks in repairing cables during the war, they did not 
lose & ship, although the whole fleet was at work practically 
night and day. The naval authorities realised the vital im- 
portance of maintaining telegraphic communication through- 
out the Empire, and it was a great satisfaction to the com- 
pany to render important service to both the naval and mili— 
tary authorities by laying, maintaining, and working many 
strategic sections, as well as maintaining a satistactory service 
for Government correspondence. The combined interests of 
this country and the Allies were their first consideration, and, 
although regular customers were subjected to many restric- 
tions and their commercial service was hampered, they did 
everything possible to provide the best service obtainable dur- 
ing the war. Unfortunately, the commercial service still fell 
short of the high state of efficiency which existed before the 
outbreak of war, and public telegrams were subject to serious 
delay. They were doing everything possible to improve 
matters. That they would succeed in again attaining their 
pre-war standard there was no doubt whatever, but it must 
necessarily take time. Prior to August, 1914, the routes 
owned by the Indo-European and bv the Great Northern 
Telegraph Companies, which passed through Germany and 
Russia, dealt with approximately 40 per cent. and 30 per 
cent. of the Indian and Far East traffic respectively, and 
since that date this company had had to deal with practically 
the whole of this work in addition to their own traffics. Be- 
fore the war their system of duplicate, triplicate, and in some 
cases quadruplicate cables, and alternative routes. which pro- 
vided security against the temporary breakdown from natural 
causes of one or more sections, always gave a good margin 
of capacity over and above a likelihood of any abnormal 
volume of traffic which might arise from any special event 
of national or international interest. When the unprece- 
dented increase of traffic with which they had to cope was 
suddenly thrust upon them, the whole of their previous 
margin of safety disappeared, and it was impossible to manu- 
facture and lav additional cables to meet this emergency. 
Not only was this impossible, but it was with the greatest 
difficulty that thev were able to maintain the cables already 
laid. Another favtor which sbould uot be overlooked was 
shortage of estati. The demand for vouth to maintain the 
fighting forces had. naturallv, the effect of cutting off the 
supply of suitable young men. and as it took some vears of 
training and experience to make an efficient telegraph opera- 
tor, the burden during the war was thrown upon the shoulders 


of those who, from age or by the wise decision of the naval 
and military authorities, were prevented from taking an 
active part in the land and sea defences of their country. 
The supply of suitable young men was now шоге satisfactory, 
and the strengthening of the staff was now ошу a question 
of time, but ıt must be remembered that some years’ train- 
ing had been lost. The Government telegrams exchanged 
with and through the United Kingdom contained on an 
average over 30, 000 words a day, whereas in 1913 the daily 
average was only about 3,000 words. The total number of 
paid words dealt with by the companies in 1918 was about 
180 millions, in addition to which they bad carried during 
the war three million words tree of charge in connection 
with wounded, Red Cross, «c. In 1913 the total number of 
words was only about 64 millions. 'Гһеу had hoped that with 
the removal ot the censorship restrictions and the reintroduc- 
tion of private codes, the volume of trafic would appreciably 
diminish. The reverse bad taken place, the number of mes- 
sages had increased, and their length was only slightly 
reduced. Not long ago two of their main line cables were 
accidently broken by ships' anchors, and although these were 
speedily restored, the accumulation due to these interruptions 
created serious delay, because there was no margin of capacity 
to deal with the congestion resulting trom the interruptions. 
No permanent improvement could be relied upon if the traffic 
was maintained at its present level, until they could improve 
the capacity of the system by laying additional cables and 
introducing new apparatus, which would increase the speed 
of working. Neither of these means was possible during the 
war, as all the cable and electrical apparatus iuanufacturers 
practically devoted the whole of their energies to the output 
of war materials, and it would be some time yet before their 
requirements could be met. They had long since placed orders 
for both cable and apparatus, and the manufacturers were 
doing all thev could to assist, but the unavoidable delay in 
delivery hampered their initiative. They made arrangements 
with the Ministry of Shipping to charter the Stephan, one 
of the largest cable-laying vessels in the world, which was 
taken over from the Germans, und she had just completed 
the laving of another fast speed cable between Porthcurnow, 
in Cornwall, and Gibraltar, about 1,200 miles in length, which 
would form the first section of a new main line between Great 
Britain and the Far East through the Mediterranean, and on 
via Bombay and Madras, then taken on by their associated 
company, the Eastern Extension, &c., Co., to Singapore, 
involving an expenditure of about 7,000 miles of cable. Pro- 
visional orders were placed nninediately there was a likelihood 
of the cable being manufactured, and as soon as each section 
was delivered it would be laid and worked. In the meantime 
partial renewals had been and were being carried out, and 
other means had been devised to improve the speed of some 
of the existing cables. ‘The manufacturers were also being 
pressed by other administrations to carry out extensive orders 
for cable to improve telegraphic communication in other parts 
of the world where there was also heavy delay. After re- 
ferring to the vexed question of triple-rate urgent telegrams. 
the chairman said that the company was one of the few public 
concerns which had not raised their charges during the war. 
On the contrary. thev had, in fact, reduced their rates since 
1914 with British West Africa, New Zealand. the Dutch East 
Indies, Japan. South Africa, and East Africa. while reduc- 
tions with China, Hong-Kong. and the Philippines would 
come into operation on January Ist next. Although they were 
always ready to reduce rates whenever circumstances war- 
ranted it, they must point out that the Governments of Great 
Britain and India had considered it necessary to increase their 
pre-war charges for local internal telegrams, and the rentals 
charged for pneumatic tubes and underground wires had also 
recentlv been raised, which had had the effect of considerably 
increasing their outpayments in Great Britain. The general 
reserve fund had reached £3,076,000. due to the conditions 
ruling during the last five years, which made it impossible 
to undertake necessary renewals and the laying of cables— 
even those which in the ordinary course would have been 
necessary to provide additional capacity to enable them ta 
deal properly with the normal growth of business. Therefore, 
the monevs which would have been expended on this work 
had there been no war were invested for the time being in 
War Toans. When it became possible to get delivery of ғ 
part of their requirements. еу laid the first link. the new 
Portheurnow-Gibraltar section already mentioned. This com- 
pany alone must have at least another 4.000 miles of cable as 
Soon as thev сопа be manufactured and laid. the cost of 
which would he chargeable against the general reserve fund. 


- and as the price of cables to-day was so greatlv in excess of 


pre-war prices the reserve fund would be materially reduced. 
Their reserve fund was not a ''free reserve " in the sense 
of the reserves of other trading concerns, and could not be 
looked upon a& available for capital distribution. Tt was set 
aside for the specific purpose of providing renewals and ad. 
ditional cables, &c.. as required; and the withdrawals in 
future would be very heavy. 'Гһеу had ordered a new cable 
repairing ship capable of consuming either coal or oil fuel. 
und fitted with all the latest cable repairing machinery and 
equipment. She would be a verv useful addition to their 
feet. Had it not heen for the moulders' strike she would 
have been delivered in Мау next. but this date could not now 
be adhered to. Her cost would be more than double the 


pre-war price. 
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Ballers, Ltd.—The report for the four years ended July 
81st, 1919, states that during the period in which the com- 
репу was a controlled establishment the directors were unable 
to issue reports and statements of account owing to the difh- 
culty of arriving at accurate figures relating to munitions levy 
and excess profits duty. A settlement with the Government 
has been reached enabling balance sheets for the four years 
to be submitted. 1п order to deal with the great increase in 
the volume of business, new works ut Milton are being erected 
and are nearly complete. The accounts for the years 1916, 
1917, and 1915 have been adjusted and a final balance of 
£9,443 has been brought forward to be dealt with. For the 
year ended July 3lst, 1916, 74 per cent. dividend on the ordi- 
nary shares has been paid, and for 1917 and 1918 10 per cent. 
The reserve fund hus been increased, and now stands at 
£90,000. The accounts, after payment of the directors’ fees, 
salaries, &c., and after providing for excees profits duty, show 
a profit of 432,653. This amount, together with 29,443 
brought forward, makes a total of £42,096. The directors re- 
commend a further dividend of 74 per cent., making 124 per 
cent. for the yeár, on the ordinary shares; that £10,000 5e 
pacc to reserve, bringing that amount up to £100,000; а 
urther allocation of £5,000 against contingencies at Hanley, 
and the balance of 4846 to be carried forward.—Financial 
Times. 

EON panier Struck off the Register.—The following com- 
panies have been struck off the register, and are accordingly 
dissolved :— 

British Empire Lighting and Construction Co., Ltd. 

Carbo Welding Syndicate, Ltd. 

Coal Carbonising Patent. Syndicate, Ltd. 

Klectra Rubber and Vulcanite Syndicate, Ltd. 

Oil Fuel Gas Generator, Ltd. 


Ostro Light Co., Ltd. 
Shipston Electrical Co., Ltd. 


Barbades Electric Supply Corporation, Ltd.—For the year 
ended June 30th, 1919, the trading profit was £3,600, as 
against £3,197 for the previous year. £1,303 has been 
charged against trading for repairs and renewals, as against 
4484, the increase being due chiefly to the cost of renewals 
to Diesel engines necessitated by a breakdown which occurred 
subsequent to the issue of the last report 


Consumers con- 25 c.P. equiv. con- 

nected June Wth. nected June 80th. 
1918 1,511 22,208 
1919 1,646 28,034 


In view of Ње breakdown апа of the difficulty of obtaining 
materials of all kinds, the progress is considered satisfactory. 


Capital expended during the year £1,854, chiefly upon further 


house connections and mains additions. A 225-KW. set is 
being installed to meet the growing demand and to provide 
sufficient spare plant to admit of the systematic overhaul. 


Stock Exchange Notices.—Application has been made to 
the committee to allow the following to be officially quoted :— 

British Electric Transformer Co., Ltd.—62,500 6 per cent. 
cumulative preference shares of £1 each, fully-paid (Nos. 
200,001 to 262,500). 

Aluminium Corporation, Ltd.—£2U6,323 ordinary stock, and 
£219,512 preference stock. 


The Rumanian Lahmeyer Co.—The annual report for 
1918 of the Electrica Societate Romana Jost Lahmeyer, of 
Bucharest, states that the company was placed under Ru- 
manian compulsory adininistration in December of that year. 
The net profits earned amounted to 237,000 lei in 1917, and 
437,000 lei in 1918, dividends at the rate of 4 and 6 per cent. 
respectively having been declared. . It is stated, however, that 
the dividends have not been pas. nor has the coupon due on 
July ist, 1919, on the bonds, which were issued in Swiss 
francs, been met, the rate of exchange being unfavourable 
to the company. 


Crompton & Co., Ltd.—Interim dividend at the rate of 
7 per cent. per annum on the preference shares for the half- 
year ended September 30th, 1919. 


Burmah Electric Tramways & Lighting Co., Ltd.—Divi- 
dend of 10 per cent., less tax, on the preference shares for the 
period ended July 31st, 1919; £8,000 1s placed to depreciation 
reserve, making it £35,894; £750 to depreciation of invest- 
ments, and £492 is carried forward.—Financial Times. 


International Light & Power Co.—Dividend of 14 per 
cent., less British tax, on preference for quarter ended De- 
cember 318. 


STOCKS AND SHARES. 


New Year's Eve, 1919. 
HaARKING back for a couple of years, it may be recalled that 
at the end of 1917 the interim report of the Coal Conservation 
Sub-committee on the supply of electric power in Great 
‘Britain was presented to the nation. That report contained 
drastic suggestions which had for their object the conservation 


е 


of coal by amalgamation of authorities. The sub-committee 
estimated to save & million pounds cash and 55 million tons 
of coal. The scheme was regarded at that time in the Stock 
Exchange as being of too wide and sweeping a nature for it 


to become practical politics, excepting, perhaps, after the lapse 
of many years. Soine of its suggestions found their way into 
the Government's Electricity Supply Bill, 1919, and, as it is 
scarcely necessary to recall, this Bill the House of Lords has 
recently put its foot upon and trodden out of shape, so far 
as the objectionable features were concerned. Objectionable, 
that is to say, from the point of view of holders of shares in 
electricity supply coimpanies. Throughout the whole of the 
year now ending, this Bill has laid a weight upon electricity 
investment of every kind. It hus seemed to be the fate of 
the industry to be dogged for the past two decades by uncer- 
tainties. Now, however, the sky, altbough far from clear, 
is rendered the less obscure by the House of Lords’ action, 
which, however, has failed to do much in the way of reviving 
the drooping spirits and the drooping prices that have pre- 
vailed amongst the shares in this section throughout the pest 
twelve months. In presenting the usual tables, we give the 
closing quotations which prevailed at the end of 1918 
and 1919. It may be devoutly hoped that when we come to 
give a column to the quotations for Leap Year, proprietors 
will derive more refreshment from the review than they are 
able to draw from the present prices. 

The Home Railway market is another which has been 
dogged by troubles throughout the period. Nationalisation, 
when first predicted bv Mr. Winston Churchill, was hailed as 
a lever for raising prices, but it very soon became apparent 
that from the point of view of the investor, there was nothing 
to it, as the soldiers say, and prices again started on the 
slippery slope which has taken them down lower than ever. 
Within the past few weeks something of a rally occurred on 
the expectation of the railway business being substantially 
benefited by the rise in freights that is to come into operation 
& fortnight hence, so that the final quotations for the vear 
are well above the lowest. Even so. however, there is left a 
string of falls, though here again the prospect in respect of 
1920 is a little more cheerful. 

steady upward march of cable securities continued 
through the greater part of the past twelve months. With taxa- 
tion likely to press yet more heavily in the spring. investors, 
looking ahead, again favoured securities upon which dividends 
are paid free of tax. and for this reason such issues as Eastern 
Extensions, Globe Ordinary, Western Ordinary, and Eastern 
Telegraph stocks with several others, are decidedly better. 
Great Northerns are amongst the few to show a material fall 
on the year, an illustration of the way in which stocks with 
an inter-bourse market have been affected by the dislocation 
of the French rate of exchange. Marconis are better than 
they appear, inasmuch as the present quotation is ex the value 
of the rights recently deducted. Various Anglo-American 
stocks and bonds in companies domiciled in the United States 
and Canada have improved, this also being due to the rate-of- 
exchange factor, which has worked to the advancement of 
such prices as those into which the value of the dollar enters 
as ап element. Mexicuns have gone back again sharply after 
the big rises which occurred in 1918. To take Mexico Tram- 
ways First Mortgage Bonds as an example, the price last 
vear gained 394 points, whereas this vear it has gone back 
244. A good deal of attention has been paid to British Colum- 
bia Electric Railway stocks, and the prices, after acute falla, 
recovered rapidlv on the much more hopeful outlook which 
now opens up for the company. Anglo-Argentine tramway 
Stocks are somewhat reactionarv, in spite of the expectation 
that it may not.be long before the company is able to pay off 
arrears of interest on the first preference shares. 

The changes amongst manufacturing shares are somewhat 
mixed, but, on the whole. this market has been helped not a 
little by the idea that if the Government's Electricity Supplv 
Bil went through, it would benefit the undertakings to a 
considerable extent, and notwithstanding the House of Lorda 
attitude, the improvements secured by manufacturing issues 
have been well held. The loss of the Anti-Dumping Bill in 
the House of Commons caused some little speculation as to 
how far this mav be likely to affect companies that were 
most likely to be helped by a policy of active protection. The 
lists of prices make an interesting study :— 


Home ELECTRICITY COMPANIES., 


Dec. Dec. Rise Dec, Deo. Rise 

Stocks or 81st, Blst, or 81st, Bist, or 

Shares. 1918. 1919. fall. 1918. 1919. fall. 
Brompton . 7 51 — 1 London o 18 ld — i 
Charing Cross % 23 — 1 Metropolitan .. Я 8 — 
Chelsea — 4 8 — 1 St. James’ .. 73 6 — 14 
City of London. 18 12 —1 South London 8 213 — 
County of London 111 091 — 1j Westminster .. 73 54 — 
Kensington ee 55 4} = 11 

TELEGRAPHS AND TELEPHONES. 
Ang.-Am. Pref. .. 99 90 — £885 Indo-European .. —10 
Cuba Submarine 104 1 — Marconi „ 4 + й 
E. Extension .. 1 1 + 1 United R. Plate.. t 71 — 2 
E. Telegraph . . 1574 1683 +11 W. India & Pan. 144 1 — g. 
Globe Tel.Ord. .. 1 1 + 14 Western Teleg. .. 164 17% + 4 
Great Northern. 38 — a | 
Howe Rare. 

Cen. Lon. Aseen. — 7 Under. Ord. aA ч — 
Metropolitan. 81 — 6 do. A e 8 6 —9 
Met, District L 1 — 6 do. Income . 99) 81 — 5% 


FOREION TRAMS., &c. 


23 Dec. Deo. Rise Dec. Deo. Rise 
Stocks or Zlst, sist, or Stocks or 31st, 318, or 

Shares. 1912. 1919. fall. Shares. 1918. 1919. fall. 

A. Arg. Tr. Ist Prf. — 1, 34 — 17 Mex. Trams. Ist 67 423 — 244 
Brazil Traction.. 57 604 + sj Mex. Light Com. 88 17 --21 
B. Col. Elec. Prf. 674 61 — 6 do. Pref. .. 49 25 —124 
- do. Preferred.. 50 54 * 1j do. Ist.. . W 523 — 273 

MANUFACTURING, 

Babcock & Wilcox 3] 3% — 4 Elec. Construct... 14 là — у 
Brit. Aluminium 122 1j — 3% Gen. Electrice . 17 2 +2 
B. West. Pref. .. a4 213 + X Henleys .. sey Wee 2} — 


Callenders .. 10 —2} India-Rubber .. 17 18 +1} 
Castner-Kellner.. 8j 313 + 16 Telegraph Соп... 48 asi 


* On undivided shares. 


One of the features of the past few weeks has been an 
enormous outpouring of new issues. The electrical industry 
has taken its part, though a comparatively small one, in the 
demand for money. 'The general effect has been to reduce, 
a little, the quotations of the existing securities, and for 
obvious reasons. Newcomers must oller terms more tempting 
than those available from present stocks, and the diversion 
of public money into the former means that there is so much 
the less left for investment in the latter. The public have 
taken willingly, not to вау greedily, the greater part of the 
new issues which have been so liberally presented, and that 
there is still plenty of money available for employment in 
stocks and shares is eyident from the way in which company 
promoters are actively employed in the preparation of new 
prospectuses to be issued early in the New Year. The first 
year’ of peace has proved in some respects disappointing to 
those who looked for immediate resumption of normality, but 
the conviction that the anticipation of its fulfilment is only 
postponed for a while, lends sincerity to the hope that this 
may prove to all who are interested in electrical matters a 
Prosperous New Year. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Howe ErLzorRiOITY COMPANIES, 
Dividend 5 


— ec. 30, Yield 
ps . 1917. 1918. 1919. Rise or fall. p. o. 
Brompton Ord 9 790 .. 10 8 58 +} £616 2 
Charing Cross Ord M. 4 20 L 711] 
Qhelsea. . ES $4 А b 8 8 = 500 
City of London TC E. 8 12 + 3 618 4 
i до, do. 6 per cent. Pref... 0 0 và + i 6 80 
County of London .. "€ se 9 7 == 111 4 
до до. 6 рег cent. Ре, 6 6 — 6 9 9 
Kensington Ordinary „ жш c4 6 | — 6 6 4 
London E'ectric .. ie .. Nil Nil 1 + k 
do. do. 6 percent. Pref... 6 6 +È 8 17 10 
Metropolitan. . Vx a — 4 5 8 iun 8 68 
do. 4 per cent. Pref. .. 4 4 8 = 710 0 
Bt. James’ and Pall Mall И 9 0 6 Е 8 6 8 
South London .. T 5 5 2H z= 18 6 
South Metropolitan Pref... 1 7 1 == 700 
Westminster Ordinary 9 8 5 — 1 12 Б 
ы T e eis TELEGRAPHB AND TELEPHONES. 
lo- Am. Tel. Pref. sg — 6 6 =e 612 8 
ne do. Def. е .. 14 886 22 + 1 210 0 
Chile Telephone 8 8 = 6 8 1 
Eastern Extension .. 8 8 1 — *4 18 7 
Eastern Tel. Ord. .. ; В 8 1 = *4 15 0 
do. do. Pref. . 6 6 - 616 
Great Northern Tel. . N R 23 — 9 7 2 
Indo- European 25 . 18 18 — 6 18 4 
Marconi "Es . 90 35 1 + Y 6 1 4 
Oriental Telephone Ord. .. . 1$ 10 272 — 414 1 
United R. Plate Teil. 8 8 ji 2 ово 
West India and Panama .. . M8 18 1 — Nil 
Western Telegraph. 8 8 172 — *4 12 9 
| P Home Вали. 
Central London Ord. Assented .. : 11 251 eu 6 16 9 
ropolitan .. P Je wd + А 
d» e. ' Diaries ЕЕ НП RU E i Nil 
erground Electric nary.. i + Ni) 
е do. do. “A” ids Ni Nil 6/6 - 6d. Nil 
- до. Р do. Income .. 4 6 87 +5 5 15 0 
ee ВАХ Foreign Trams, &c. 
Adelaide Sup. 6 percent. Pref... 6 6 3 = 71410 
Anglo- Arg. ‘Prams, First Pref. .. tà Nil » — as 
do, do. 2nd Pref. — — 81 +3 — 
do. do. 5 Deb. 6 5 61a — 828 
Brazil Tractions .. i3 — — 60 —1 2a 
Bombay Electrio Pref. _.. — 6 6 1: — 4 9 0 
British Columbia Elec. Rly. Pfce. 5 Б 61 +2 8 2 8 
do. do. Preferrred Nil 24 bi +5 411 9 
do. do, Deferred Nil Nil 52 +1 Nil 
do. do. Deb. m 4 4 6L = 619 4 
Mexico Trams6 percent. Bonds.. Ni 11 42% — . Nil 
do. 6 per cent. Bonds. an a n ^h Ni 
n ht Common .. “у i = 
M Pref. "m .. Ni Nil 25 = Nil 
do, letBonds.. .. Nil Nil 524 —2 — 
MANUFACTURING COMPANIES. 
bcock & Wilcox .. € 15 15 B. + *4 14 9 
Les Aluminium Ord. .. `.. 10 10 12 — 5 14 3 
British Insulated Ога. .. єє 95 123 9 — 6 5 0 
Callenders .. "S т ee 25 25 8 — 111 6 
ae 64 Pref. .. НР 92 D 200 ME 4 — sn б 
Castner Kellner ae hA m 8x — 
Crompton Ord. idi E - 1 10 21/6 —6d. 960 
Edison-Swan, A .. c 10 1 — d R80 
do. do. 5 percent. Deb. .. 4 5 81 — 6 2 9 
Bieatric Construction xa we 10 10 ly = Жү 9 8 2 
беп, Elec. Pret. Qe. uxo VveE 19/6 —64. 612 6 
do, Ord. ; 10 10 40/ ге * 0 0 
Henley .. A" is = .. 25 Š ‘ = 511 1 
do. 4 Pren. 44 4 т 6 4 2 
Ihdía-Rubber.. И Sed AS 10 10 18. —} *5 9 7 
Met.-Viokers Pref. ee ° 0 eo — = 213 — 5 14 0 
Riemens Ord.. ry oe oe s.e -> — 10 277. 41 /. bar i R 9 
0 20 203 +h 410 6 


ele h Соп. ae ee se y 
T 987 ` œ Dividends paid free of Income Tax. 
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MARKET QUOTATIONS, | 
Ir should be remembered, in making f the figures 
in the following list, that in some Du s prices are only mim à 
and they may vary according to quantities and other circumstances, 


Tuesday, December 30th. 


CHEMICALS, до. 


а Acid, Oxalic .. ec oe eo per Ib. ip 
а 55 oe ee oo per ton £95 = 
a оша, uriate (large crystal) : 
а Bisulphide ot Carbon ee oe : ` 988 йй 
а Вогах ee ee ee ee ee 91 489 
а Copper Bul hate e" «о ee [] 641 
а Potash, Ch orate oe eo ee per lb. 171 б 
а shine Perchlorate oe oe [TI 1/8 z 
a Bhe s. e. eo . per ow. 488 А 
а Sulphate of Magnesia ..  .. per ton 415 b 
а Bulphor,Bublimed Flowers .. — 22 A 
а , ump ee ee eo = 
a Boda, Chlorate oe өө oe per lb. c " 
а вош gre oe ee ee per ton 180. i 
a vm Bichromate, casks — .. per lb. ee да 
METALS, &с. 
g Babbitt’s Metal Ingote .. . per ton £88 to | 
e Brass rolled meta x зо Di" basis) yer ib. Y ri jd. inc 
є [T] Tubes (solid drawn) ee Т) 1/64 | 
E " Wire, basis . . ee eco 10 17/8 " 
с Copper Tubes (solid drawn)  .. 70 1/8 a 
„ Bars (best selected). рег ton £15 £6 inc, 
g T] Bheet oe oe on и 8151 £6 inc. 
g [T] Rod ee ee oe ee 97 8151 £6 inc. 
d „%  (Hlectrolytio) Bars T " 412 Ell inc. 
d oe oe sets 0 ГГ £156 ee 
< » » ne wine r'lb A143 £11 inc. 
' . ' i 
f Ebonite Rods. n ae ee „ r^ Би 
» leet ee oe ee II 3/6 ee 
А G i 5 ee эө [T] 9/6 | 
u percha, ee ee ee = * с 
h India-rubber, Para fine .. es " " inl ic 
à Iron Pig (Cleveland warrants) .. рег ton ош, | P 
; Wire, galv. No. B, P.O. qual, FT] £44 £9 inc. 
g M " English Pig ee өө oe Т £46 10 £6 ino. 
« ercury ee ее ee ee per bot. £21 #1 dec. 
e Mica (in original cases) small .. per ib. 61. vo 4j6 es 
€ n " „и medi ” 5/ bo 10% i 
e “ LL so large oe " 19/6 $^ 95-/ & up TI 
@ Phosphor Bronze, plain castings 5 1/63 to 1/10 id. told. inc. 
Г „ „ rolled bars & rods " 4/4 to 3/6 ae 
8 n „ rolled strip & sheet " 2/3 to 4/0 <a 
d Silicium Bronse wire .. eo Det ib. 14103 14d. inc. 
Р Bteel, Magnet in bars өө ee per ton ee oe 
в Tin, Block (English) )) „  , 2810 £91 ine. 
„ Wire, Nos. 1 to 16 ee per lb. 4/6 8d. inc. 
White Anti-friction Metals . per ton £60 to £386 oe 


a G. Boor & Oo. 
e Thos, Bolton & Sona, Ltd, 
d Frederick Smith & Оо, 


e F.W & Sons £ Bolling & Lowe. 


. l Richard Johnson & Nephew, Led. 
f India-Rubber, Gutta- Percha and P. Ormiston & Sons 
Telegraph Works Oo., Lid. а W. Y | Е. 


r W. F. Dennis & Oo. 


The Proper Position of an Engineer in Industrial. and 
Political Circles.—1n a paper read by Mr. E. C. de Segundo 
before the Woolwich Dranch of the Society of Technical 
Engneers, on December 12th last, the lecturer said: 
Before considering the question of an engineer’s posi- 
tion in industrial and political circles, it is necessary to define 
the term engineer. ‘There are many who usurp the title 
and it is, therefore, a difficult matter to distinguish between 
the false and the true. One American definition is that an en- 
діпеег is a man who can do for one dollar what any fool 
can do for two." At the first glance, an engineer would 
appear to be a man who works at a disadvantage to himself. 
In spite of this the description is an apt one, implying the 
possession of the ability to execute a task. at the lowest 
expense in a minimum of time, and yet with the greatest 
cfhciency. An engineer, then, must necessarily have energy, 
skill, and initiative. These attributes must have been de- 
veloped by special education—he must therefore be a trained 
man. In addition to these mental and manual qualifications, 
however, an engineer must be а шар of honesty and integrity, 
able to distinguish between questionable and true methods. 
Much of the present-day labour unrest is engendered by the 
lack of these virtues in both employers and employés—classes 
to either of which an engineer may belong. The former, ш 
many cases, consider it their sole duty to get as much Саз 
possible out of their employés while paying them as little 
as they possibly can. On the other hand, employés often 
make it their ambition to obtain the highest possible rates. 
and at the same time to do a minimum of work. This 18 
nothing short of civil war, and its effect upon tbe nation 18 
disastrous, breeding mutual mistrust, discontent, and retar 
production. The position of an engineer will depend entirely 
upon his qualifications. although, of course, there are bound 
to be & few exceptions. Nevertheless positions obtained by 
means of influence or favour cannot fail to work harm to 


the community if the occupants are not qualified to fill ше 
The position of a true engineer, therefore, is that of a leader 


rvi 3 ‚ advancement о 
carving out new paths of progress for the а aa dq 


civilisation, bringing to bear the brains, the will, 
means of turning them to account. 
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THE HIGH-FREQUENCY RESISTANCE OF WIRES AND COILS. 


By Prof. а. W. О. HOWE, D.Sc., M. I. E. E. 


(Abstract of. paper read before the WIRELESS SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.) ; 


THE last five years have seen a remarkable development of the 
application of high-frequency currents to telegraphy and tele- 
phony. In almost every such application coils through which 
high-frequenoy currents fiow form an essential part of the 
apparatus. In some cases they ocntain an ounce or less of the 
finest wire, in others many hundredweights of massive copper strip 
or tubing. In all cases, however, it is a matter of importance to 
be able to calculate or, at least, to predict the losses occurring in 
these coils when carrying high-frequency currents. Without this 
knowledge it is impossible for the designer to utilise his material 
and space to the best advantage. | б 

In this paper an explanation is given of the principles involved, 
and it is shown how these principles can be applied to the calcula- 
tion of the resistance of wires and coils. A method of measuring 
the resistance is described and the results obtained are compared 
with the -calculated values. The use of multiply insulated 
stranded wire is discussed. The paper is to be regarded as ап 
opening contribution to a discussion on the subject. 

Straight Conductors.—In a previons paper the author has shown 


how the well-known telephone transmission formule may be used 
to calculate the skin effect in many cases. It is there shown that 


in a solid round copper wire carrying a current of such a high 
frequency that the penetration is small, the ratio of the high- 
frequenoy resistance В, to the steady current resistance В, is given 
by the formula— 

RAR, = 0°038 d / f + 0'25 


where d is the diameter of the wire, and f the uenoy. | 

For values of d less than 32, or values of R. less than 1'5, 
the penetration into the wire is so great that the assumptions 
made in establishing the formula are no longer tenable. Even in 
this case, however, the problem can be solved by applying the 
graphical method so frequently employed in studying telephonic 
transmission problems. The line is divided into a number of 
sections by assuming its leakage and capacity to be concentrated at 
& number of equidistant points. The current and potential 
difference at the receiving end are assumed and those at any point 
of the line determined by constructing a vector diagram section 
by section, commencing at the receiving end and gradually 
working back along the line. This method was applied to the 
determination of skin effect in the paper already referred to. 

The vector diagram is instructive in showing how the magnitude 
and phase of the current vary with increasing depth. This is 
shown іп fig. 1 ford y f = 79. It is seen that at the moment of 
maximum current the central portion of the wire is carrying 
current in the reverse direction. i 


Current dens:ty 


FId. 2. 
Fie. 1—CuRVES SHOWING MAXIMUM VALUE (DOTTED) AND 
VALUE АТ МОМЕНТ OF MAXIMUM TOTAL CURRENT (FULL LINE). 


Еа. 1. 


When it is desired to keep the inductance of a circuit as low as 


possible, parallel strips placed close together are frequently 
employed. The current is concentrated towards the inner faces. 
If the frequency is so high that the current density at the back of 
the strips is practically zero, this is the simplest of all skin-effect 
calculations. The resistance and losses are the same as if the total 
current were distributed uniformly over a layer of depth ¢ where — 
t= фт . 

For copper the permeability и = 1, and the specific resistance 
p = 17 х 1075 ohm per cm. cube, at a frequency of a million, 
t = 0'066 mm. If the frequency and the thickness of the strips 
are such that the current penetrates appreciably throughcut the 
whole cross-section— 


в 8. = B r|y, where В = 2 т "EPIIT p, 7 = the thickness of the 
strip, and ~ = (cosh 2 В т — cos 2 87)/(sinh 2 87 + ain 2 B т). 


For small values of 2 f 7, that is, for low frequencies or very 
thin strips, this reduces to — 


в/в, œ 1 + 2/3 (2 8т)']5! 
which for copper may be written 
B {в = 1 + 475 f f) 1075. 


The value of в/в, for any value of В т can be read directly off 
the carve in fig. 2. | | 

When the frequency is such that the current is confined to the 
outer skin of a round conductor, material can be &aved by using а 
tube. If the thickness of the wall is such tHat the current density 
at the inner surface is negligible, the resistance will be the same 
as if the conductor were solid; if, however, the wall is so thin 
that the current density is appreciable throughout, the above 
formula for the strips can be applied. 7 is then the radial thick- 
ness of the wall, which should not exceed one-third of the radius. 

Single-layer Cylindrical Coils.— In the previous paper the 
author has shown that the resistance of a long coil closely wound 
with а single layer of squareor reotangular wire is given accurately 
by the same formula as that already found for the parallel etrips, 
viz. :— 

Be = Ro Вт[у | 
where т is the radial thickness of the wire. The values of R./R. 
are plotted in fig. 2 against values of £r. 

If the wire has a square section of side 7 cm. and if 8 is the 
number of turns per om., зт is the fraction of the axial length 
occupied by the conductor, the remainder being occupied by 
insulation or air space. The penetration would be the same if the 
turns were close together, but the permeability of the material 
reduced from 1 to в т. Assuming the conductor to have unit 
permeability, 8 would be reduced to— a 


2 т узт fll p. 


It will be seen from fig. 2 that the values of the ratio R-/R, аге 
practically independent of B т for values of the latter up to 0'6, 
but directly proportional to В т if it exceeds 2'5. Hence, when 
the frequency is so low that the skin effect is only slight, the 
pitch of the turns has little effect, but at very high frequencies 
where the skin effect is very pronounced, the ratio в/к, is pro- 
portional to (87). This is only strictly true when зт differs 
but little from unity. І 

For many purposes it is convenient to consider the ratio of the 
high-frequency resistance Be of the coil to the high-frequenc 
resistance В; of the same wire when straight. Е 

А round wire equal in diameter to the side of а square wire has 
4|v times its resistance both at very low and at very high 
frequencies. It may be assumed, therefore, as an approximation, 
that this ratio is constant at all frequencies. The inscribed-circle 
method gives results in good agreement with observations; the 
biggest difference between the calculated and observed results is 
about 4 per cent. for values of 74/ f ranging from O to 42. 

The values of в.в, and R/ R/ have been calculated for a solenoid 
of square wire with 8 7 = 1'0, 0°8, 0'5, and 0°25 respectively. 


TABLE I (Abridged). 
Calculated Values of Р.В, for Coils Wound with Square Wire. 


387 „ 1. | sr Q8. 87 = 0:6. 


Tw f. 28 B ./ Ry. R/ R. R. / R/. 
2 1 1 1 1 
4 1 1012 1°006 1 
6 1°001 1°06 1:039 1'015 
8 1°003 1°175 1115 1'035 
10 1007 1˙38 1°26 11 
12 1'015 1'667 1°47 12 
14 1:027 2°006 1°735 1°335 
16 10456 2073 2°01 1˙5 
18 1°071 2°54 2°24 1°69 
20 1°104 2°745 2°44 1885 
24 1:200 3'033 272 2°126 
30 1°399 | 3:26 2°92 231 
40 1°774 3°48 3°06 243 
60 2°569 3°56 3°18 2°52 
120 4'888 | 3°74 3°34 2°64 


200 7°98 3°81 3°41 2°69 


The results are given in Table I (abridged). It has been 
assumed that the coils are long and that the diameter is large com- 
with the pitch. | 
If the author's formula for square wires is assumed to hold 
approximately for round wires of equal cross-section, we have— 


BARo = 1 + 23 х 10—5 (d / J) (s dy, 


in exact agreement with Wien and Sommerfeld. This formula is 
only applicable to low frequencies (d 4/ f less than 10). | 

None of these formule take into account the effect of the 
diameter of the coil, which may be ап important factor for small 
values of sd; the formule assume the ooils to be very long in 
comparison with their diameters, and they would obviously be 
very inaccurate if applied to narrow coils of large diameter. 


mE 0.01 с aa 
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À number of measurements of the high-frequency resistance of 
coils have been made at the Imperial College of Science and 
Technology during the last three or four years by the author and 
by several research students, especially Mr. Smith-Rose, B.Sc., and 
Mr. W. Greenwood, B.Sc. 

In the case of a coil of 92 turns of 0'264 om. wire, the total 
length of the coil being 26'9 cm. and its external diameter 2:86 cm., 
the calculated values for the equivalent square wire are about 
11 per cent. greater than the measured values of R./B.. Another 
coil consisted of 62 turns of wire 0'163 cm. diameter with a total 
length of 20'4 om, and a pitch of 0:33 om. The calculated values 
of Вс/В, аге 26 per cent. higher than the measured values. 

Exigencies of space sometimes compel the designer of radio 
apparatus to employ coils with more than a single layer of wire. 
The inductance increases as the square of the number of turns in 
a given length, whereas the resistance to steady currents is directly 
proportional to the turns. At high frequencies, however, the 
resistance may be greatly increased by the addition of a second or 
third layer. 

If the size of wire and the frequency are such that the skin 
effect is very pronounced, the effective resistance increases much 
more rapidly than the inductance as the number of layers is 
increased, When, however, the penetration into the wires is con- 


siderable, the calculation of the effective resistance il much more 
complicated. 


TABLE II.—VALUES OF R. / R.. 


| First Second | Two-layer Third · Three-layer 
Br | layer. layer. | coil, ayer. | coil. 
0'5 1:000 1'05 102 | 113 1°06 
1°0 1°086 1713 141 3°01 1°94 
1°5 1°376 4°17 2077 976 | 5°10 
2°0 1°897 8˙36 6°13 21°25 10°50 
25 2˙475 12°70 | 7°59 33°15 | 16°11 
3'0 2'988 16°08 9°53 | 42°12 | 20°40 


Table II gives the values of R./R, for coils with various numbers 
of layers. These values refer to long coils closely wound with 
square or rectangular wire, and corrections must be applied for the 
spaces between adjacent turns, and for the coil not being very long 
compared with its diameter. The results are not affected, how- 
ever, by the space between adjacent layers. With round wire an 
approximate result can be obtained by assuming it to be replaced 
by square wire of equal sectional area. 

It is а common practice to make wires intended for high- 
frequency currents of & large number of small wires, each separately 
insulated, and the whole so stranded that every individual wire 
occupies in turn the same relative position in the composite 
wire. In this way the current is forced to distribute itself 
uniformly between the individual wires. It must not be 
assumed, however, that because these wires are of so small 
a diameter that when used alone they exhibit but little skin 
effect, the composite wire will, therefore, bave the same resist- 
ance to high-frequency currents as to direct currents. The author 
discussed this subject in detail in а paper read before the Royal 
Society in 1917. The ratios B/ , and BAUR are in many cases во 
great, that better results would be obtained by using a solid wire 
even of the same copper section. The solid wire can, however, 
have a much larger cross-section of copper and still occupy the 
same space in & coil. Not only is the solid wire much cheaper, 
but the making of end connections апа tappings does not introduce 
the difficulties met with in dealing with stranded conductors. In 
many cases in which the stranded wire has a theoretical advantage, 
this is so small as to make it doubtful whether the use of stranded 
wire, with its attendant disadvantages, is justified. "The cause of 
the high effective resistance of the stranded wire is the eddy- 
current loss in the individual wires, due to the magnetic field 
produced by all the other wires. 

Another interesting fact which was shown in the paper referred 
to was that the minimum high-frequency resistance was not 
obtained by putting as many individual wires as possible into the 
available space, but that there is an optimum space-factor beyond 
which the addition of more wires increases the resistance. 


TABLE III.—ConRRECTION FACTORS FOR SHORT COILS, 


р. | в'/в, v (B/B) 
0'25 ' 0`61 0°78 
0°5 0'70 ("84 
1:0 . 082 | 0'91 
2˙0 0:92 0*36 
4'0 097 | 0`985 


The calculated formula for the high-frequency resistance of 
coils are all based on the assuinption that the coils are very long in 
comparison with the diameter. In a snort coil the density of the 
magnetic flux at the inner side of the wire is less than in a long 

coil with the same number of ampere-turns per centimetre. The 
value of R4R, for a short coil can be read off the curve for a closely- 
wound infinitely long coil if instead of 8 т one takes the value 


Br (sr) CB]B) 


where B is the flux density in a long solenoid and в that in the 
short coil, the values being determined at the inner side of the 
wire. The author has calculated the ratio в'/в for various values 
of //p and the results are shown in Table III, 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


WESTERN CENTRE. 


AT Bristol, on December 1st, Mr. W. A. Chamen addressed 
the Western Centre on the financial side of electricity 
supply. He said: All engineers must be profoundly sorry 
that considerations of finance have to enter into any of the 
wonderful schemes, not to mention castles in the air, which 
emanate from the deep recesses of their minds from time 
to time. And yet, without the necessity for considering the 
financial side of any scheme, our usefulness would be largely, 
if not entirely, gone, and the need for our services would 
probably almost entirely disappear. For it is economy in 
the expenditure of money, both in the first cost of the 
schemes which are propounded and in the maintenance of 
them, which governs the whole matter. What is the use of 
them all, unless they serve some purpose of economy”? People 
sometimes talk about private” money and “ public money 
and Government ° money, but, after all, there is nowhere for 
the money to come from except, in some way or other, frum 
individuals. If the Governinent finds money it issues a loan 
on the security of its power to tax the people, i. e., the indi- 
vidual. The money itself comes from the public in one way 
or another; in the first instance from the pockets of indi- 
viduals. And so it must surely follow that in seeking money 
for the carrying out of any scheme, the scheme must be 
propounded and explained in such а way as to tempt the 
individual to put his money into it. This root fact is exactly 
the same, no matter by whom an undertaking is run. In all 
these alternatives, the money comes from the same source, 
and the individual is really responsible for deciding as to 
what enterprise he will place his money in. Now there is 
a difference between Government or municipal concerns and 
company concerns. ln the case of a Government or munici- 
pality, money is borrowed from individuals. It is secured 
by being made a charge upon the taxes of the country or 
the rates of the municipality or other local authority as Ше 
case may be. If the concern -does not prove a financial 
success. the deficit is made up by increasing the taxation or 
the rating, as the case ау be, of the people, that is, of the 
individual. For this reason, the rate of interest on money 
lent to a Government or municipality is low. There is no 
risk directly attaching to the loan of money by the individual. 
But with a company the case is different; the element of 
enterprise enters in. The individual lends his money in the 
hope of receiving a dividend. He has no security like the 
investor in Government or municipal stocks, but is willing 
to risk his money in the hope of getting a higher rate of 
Interest. It is not difficult to see, therefore, that unless 
there is а possibility of a shareholder in a company getting 
w larger rate of interest than he can do from Government or 
municipal investment, not a penny piece will be invested in 
companies. Possibly this fact is seized upon sometimes to 
argue that all schemes ought to be carried out by means of 
loans issued by Government or municipalities, so as to borrow 
money at а low rate of interest and prevent the temptation 
to what, in these days, may be called profiteering, by taking 
higher rates of interest when they can be got, and thus raising 
the price of electricity above what it need be. This line 
of argument, however, loses sight of some facts which have 
a most Important bearing on the question. One of these 18 
that the Government or municipality has to repay the loan 
and, consequently, the price charged for electricity must be 
sufficient to cover annual payments into a sinking fund, of 
such an amount as shall accumulate the total amount of capital 
to be repaid by the time the term of vears for which the 
loan Was granted has expired; while, on the other hand, 
there is no obligation on а company to put by a sinking 
fund for repayment of capital subscribed for ordinary shares, 
or even for preference shares, Again, there is no obligation 
on the part of a company to increase the price of electricity 
to such a figure as will ensure payment of a certain dividend 
on the shares of the company if for a period the development 
of the undertaking does not allow of a dividend being earned 
when reasonable prices are charged for the energy supplied. 
The shareholder knows this full well, and often makes his 
investment knowing that for some years һе will get no divi- 
dend, but he believes that he will get a dividend in the end 
as will recoup him for the lean vears. This fact stimulates 
the rate of development by company enterprise, because good 
dividends ean only be earned when the concern reaches % 
stage of considerable development and, assuming that prices 
realisable for the sale of electricity are sufficient to provide 
a reasonable margin when the concern is more or less fully 
developed, the capitalist is willing to risk money, although 
for the time being no dividend can be paid. It not infre- 
quently happens that all the capital subscribed for ordinary 
shares is spent before a stage of development is reached suffi- 
cient to pay any dividend. If this continues, people do not 
care to continue subscribing money, but are willing to do 
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so upon an issue of preference shares. Beyond this, it is 
sometunes necessary for the concern to borrow money speci- 
ally at fixed rates of interest, on debentures or debenture 
stock, the interest on which must be paid year by year; other- 
wise the holders may appoint a receiver. ‘here is, therefore, 
a considerable risk in proceeding by means of company enter 
prise, which obviously inust be compensated for by the pro- 
spect of reasonably good dividends. There are, however, no 
electricity undertakings run by companies which are free to 
make whatever profit they may like. All of Шеш are limited 
in some way or another, and the public is always protected 
by a limitation of price in the Act or Provisional Order under 
whch the concern is worked; so that there is but small 
chance of profiteering at the public expense in the electricity 
supply industry. It may be that there are advantages in 
some ways in the Government or municipal method of pro- 
cedure, but on the whole, the advantage, even from the public 
point of view, lies with а properly guarded and properly 
managed company undertaking. lf such a limitation were im- 
posed upon the rate of dividend or interest which a company 
might pay, as to reduce it to the level of a Government or 
municipal loan, no money would be found for any company 
enterprise, and it is difficult to see how it could be found 
for Government or municipal enterprise either, for a very 
large number of individuals are not satisfied to lend their 
money at very low rates of interest, in spite of the absolute 
security of rates and taxes, and there would come a time 
when, in order to get money, the rate of interest would 
have to go up. It is surely wiser to allow reasonable and 
proper freedom for the earning of interest on capital em- 
ploved in public utility undertakings, and во encourage 
the finding of capital, than it is to hamper it by 
limitations which take away all the spirit of enter- 
prise and hamper energetic development. It is remark- 
able that the Electricity Bill does nothing to en- 
courage the idea that Government will readily find money 
for the development of electricity supply, though it provides 
for that being done more or less as a last resort. Elaborate 
provisions are set out for the financing of District Boards, if 
such boards are formed, but they all seem to do away with 
the element of enterprise, and take the form of powers, 
granted to the District Boards and to the Electricity Com- 
missioners, to borrow money by the issue of stock bearing 
interest at some fixed rate, and redeemable at such time as 
the Electricity Commissioners may decide. It would seem 
very doubtful if individuals will be willing to invest their 
money in this way unless the rate of interest is considerably 
higher than it has been on municipal or Government loans 
hitherto. And this interest as well as the repayment of the 
loan must all coine out of the consumer, i.e., the price charged 
for electricity must be sufficient to cover 'all these charges. 
The prospect of getting а cheap supply of electricity under 
а District Board does not seem very promising, but the Bill 
as amended and now passed Ьу the House of Commons does 
not make the formation of District Boards compulsory. 
Under clause 5 (2) associations or bodies within the district 
are given an opportunity to submit schemes for improving 
the existing organisation, if it needs improvement, in the 
views of the commissioners. It may not be easy to euggest, 
in detail, how this can be done, but the first thing to do is 
to create the desire for such a scheme, and, having done that 
it is wouderful how difficulties seem to dissolve. The desire 
must be unanimous; it may be that some degree of self 
sacrifice will be required, but do not let us allow what may 
be an entirely imaginary bugbear to hinder us from putting 
our heads together with the real desire to improve the whole 
existing organisation of electricity supply. The problem 
might possibly be dealt with by the giving and taking of bulk 
supplies between the parties, but that would probably entail 
keeping up certain walls of separation between them. and 
it would probably be far better to amalgamate the different 
concerns. This involves the difficult question of finding a way 
to unite the different orders of capital, municipal and com- 
pany. There cannot, however, be any insuperable difficulty 
about this matter, and it must be remembered that the 
alternative is the District Board with its purchase of all power 
stations and its practically unavoidable waste of money both 
in first cost and in maintenance. If taken advantage of in 
this way the Electricity (Supply) Bill opens up an avenue of 
progress such as has not been possible before. but if we allow 
the formation of District Boards, as alternatively provided 
for, we shall be taking a retrograde Step, and causing at 
once a strong feeling of want of confidence among those who 
have their own generating plant. Thev will be afraid to 
place themselves in the hands of District Boards on the 
seore of economy. Human nature cannot be reformed bv 
coercion. We must look to something quite different from 
District Boards to bring about that unity of aim and interest 
which alone can give us prosperity and peace. 


Discussion AT BRISTOL. 


Mr. Н. Farapay Proctor said he was particularly interested 
in the address because he did not see eve to eve with the 
author. He advocated a District Board for his locality. The 
interest which the Government or a local authority paid was 
less than that which companies paid hecause they could get 
money at that cheap rate. Was not the fact that the money 


was cheap sufficient evidence that the supply was sufficient? 
Plenty of money could be got at that comparatively cheap 
rate of interest provided the security was good. He did not 
understand the protests against what was considered to be the 
elaborate system proposed in the Bill for the financing -of 
District Boards. There weré two sums of money mentioned, 
20 millions and 25 millions. Neither of these sums was in- 
tended for the systematic financing of District Boards. The 
financing of the District Boards would be done by the various 
component parts of those Boards guaranteeing the sums re- 
quired. Money would be raised only by the issue of stock— 
the Boards were empowered to issue stock, and such must 
be guaranteed, to give the investor that security which would 
ensure his capital being forthcoming when necessary. Some 
areas might be so sparsely populated as not to be able to pro- 
vide a sufficient guarantee for a large scheme which it might 
be desirable to inaugurate, in which case the 25 millions 
which the Commissioners were to have placed at their dis- 
posal would come into use. They would lend some of that 
money to the District Board. 

The joint electricity authority had to be representative of 
authorised undertakers within the district etther with or with- 
out the additional representatives of any county, other local 
authorities (not being authorised undertakers), large con- 
sumers, and other interests. A District Board should incor- 
porate the local authorities, companies and persons who were 
authorised undertakers, but it should also include the repre- 
sentatives of railway companies who used or proposed to use 
electricity for traction purposes, of large consumers, and of 
labour, and where there were other local authorities and 
County Councils not being authorised undertakers, who pro- 
vided financial assistance, they also got representation. What 
reason was there for the suggestion that the incorporation of 
these other people—the consumers, for they had to come into 
the District Board—would lead to extravagance? As regards 
the incorporation of other local authorities, who were not at 
the moment authorised undertakers, w hy should they be 
tempted to extravagance? It was not compulsory to have 
labour represented on the joint electricity authorities; on the 
District Board it was compulsory. His experience with 
labour had not been so very bad when one got in close con- 
tact with labour as a rule; there were exceptions, there was 
nothing bad or unreasonable. At any rate let them see 
behind the scenes. Referring to the objection that all the 
money for the repayment of interest and dividends had to 
come out of the consumers’ pockets, it was a very poor com. 
pany that did not take its dividends out of the consumers' 
pockets. Surely, the representation of the large consumers, 
who were the persons most keenly interested in the produc- 
tion of cheap electricity, was the very best form of represen- 
tation one could have on District Boards. 

Mr. J. H. Epwarps thought that finance was the chief 
thing to consider in connection with electric supplý, but 
finance went a little further than actual money. For instance, 
they had. to consider the saving in coal as much as the saving 
in money. He suggested that in this proposal of the Govern- 
ment they were aiming at conserving the coal resources of the 
country, and that the Government had at last realised that 
the vital thing for the life of this country was electricity 
supply. It was hoped by giving a cheap supply of electricity 
to proceed a good distance towards the solution of the housing 
problem. If they were ever to have peace between the 
capital classes and the workers they must attempt to solve 
the problem of the slums. He was not a believer in nationali- 
sation, but he suggested that none would think to-dav of 
handing over the water supplies of this country to private 
enterprise. In connection with the Electricity Bill how far 
were they to go? Was it a reasonable suggestion that the 
actual generation of electricity and the provision of trunk 
mains could be efficiently nationalised, whereas the more in- 
tricate section of the work required a more elaborate scheme 
of organisation, that was best left to private enterprise? 

Mr. W. Harpy was interested in the Electricity Bill from 
the consumers’ point of view, and did not know whether 
under the Government scheme they were, as consumers, 
going to benefit in the price of electricity supply. At the 
same time a scheme which unified electricity supply should 
in itself supply the consumer at a cheaper rate, provided, of 
course, the cost of transmission did not overcome the cost of 
production by the consumer himself. He understood the 
scheme had not been formulated from a financial point of 
view, but purely to give a cheap supply to the country. He 
had always felt that they, as electrical engineers, did not 
produce the best value from coal, and it seemed that a scheme 
of that size was being run into very quicklv without due con- 
sideration of that fact. An endeavour should be made to use 
the heat of exhaust steam; that heat should be used for heat- 
ing for domestic and industrial purposes, and for that reason 
an electricity scheme with a tremendous distributing area 
would not be the right thing. 

Mr. Н. Н. THOMPSON said that one must congratulate Mr. 
Chamen on the splendid imagination shown in the latter part 
of his address; if he was serious in his main conclusions, how- 
ever, one was inclined to agree entirely with Mr. Proctor. 
Personally, he believed in the present and its possibilities, 
especially as new conditions, commercial and financial, and 
extremely interesting possibilities had arisen out of the war. 
The appeals to the public in connection with new issues at 
low rates of interest was evidence that a large section of the 
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community was generally satisfied with small returns on 
money invested consistent with small risk. As to the finan- 
cial success of electricity supply under the proposed con- 
ditions, he was optimistic; it was not always sound to esti- 
mate future success by past results. Now the state of things 
was quite different; electricity supply had become a prime 
necessity of industrial growth and economic life. If the new 
loans for the proposed developments were raised by private 
subscription, that would be a good feature. Direct public 
interest in the new schemes as proposed should tend towards 
closer scrutiny and ш reduced expenditure. He was 
ecarcely in agreement with the feared effects of Government 
control, or the bad eifects of what was termed nationalisation. 
State management by expert business-like officials had still 
to be tried and tested. | 

Mr. А. L. Stanton doubted ''the belief in cheap electric 
power supply, ae expressed through the medium of the daily 
Press. He disagreed with the view generally held which 
asserted the Bil to be mainly based upon a desire to con- 
serve the national coal supplies. It was yet to be laid down 
that coal exports would definitely cease; steam raising coals 
such as were at present used by generating stations repre- 
sented but a fraction of the total grades of coal annually pro- 
duced; by the time the national coal resources reached the 
limit line, the scientific developments of that age would have 
far euperior methods in operation to those now employed; 
finally, the war was largely won as a result of the part plaved 
by engineering and allied production on a scale hitherto un- 
dreamt of. How was the result achieved? Largely as a 
result of the enormous flexibility and other advantages which 
electricity eupply as already available presented in the shape 
of an industrial power utility. The prosperity of the country 
depended upon its industrial expansion which implied a 
capability to produce commercially with economy, rapidity 
and continuity of output. The Electricity (Supply) Bill re- 
presented a recognition of the part played by this form of 
energy during the war, and aimed to utilise it to а far greater 
extent as an element of the highest importance during peace. 
Resting upon such foundations and realising the all-import- 
ance of the financial aspect as an element of success, one 


could not doubt but that the necessary capital required for 
promoting essential schemes ‘would ‘surely be produced. 
Granted that Government control of utilities had proved itself 
ineflicient and wasteful in the past, he could not see that 
such judgment constituted any justification for allowing 
matters to remain so. They had the power to raise the 
standard and should use it. He was in accord with Mr. 
Proctor's references to the labour element. His experi- 
ence was that the surest way to obtain progressive effort from 
the so-called labour element was to prove by one's in- 
dividual actions that its place in the universe was recognised, 
and that no monopoly of intelligence existed anywhere. Re- 
spect was thus gained and confidence was held. C 
Mr. W. A. CHAMES, in reply, said that his objection was 
that a District Board had got to purchase or acquire generat- 
ing stations. The scheme which he favoured was the jomt 
electricity undertaking. That there was no hardship in wait- 
ing for dividends so long as the burden of the loss fell upon 
the community which benefited, he was in absolute agree- 
ment. The water supplying London was now excellent, but 
the cost of it had gone up so much that the Board had had 
to apply for powers to increase the charges; the statutory 
local authority had to make up deficits out of the rates. One 
might get an excellent engineering proposal, but it might not 
an economic one; that was the lesson to be learnt from 
the London Water Board. The utilisation of exhaust steam 
was provided for under the Bill. It seemed to him more 
satisfactory to arrange that in conjunction with a unified 
scheme, in which the big consumers took their part, but 
they had to negotiate with District Boards. Power cow- 
panies had a lot of water in their capital; there were; 
however, two ways of looking at that. Contractors were 
enterprising; they wanted to stimulate a demand for their 
production, and they thought that power companies could be 
of assistance in that direction. The idea was godd, and there 
was a spirit of enterprise in what they did, and they owed 
a debt to the contractor that power companies had gone so 
far as they had. 
lawyers’ government. He did not agree that human nature 
was unalterable. 


INDUSTRIAL ELECTRIC HEATING. 


CONSIDERABLE attention has recently been directed to the ap- 
plication of electric heating for industrial and commercial 
purposes, and some notable developments have taken place 
in Switzerland in this direction, where, according to an 
article in Le Génie Civil, of August 30th, 1919, by F. Rutgers, 
electrical energy is being largely utilised for heating in 
laundries, textile mills, and foundries, as well as for central 
heating systems in offices, workrooms, &c., with a marked 
economy over the use of coal or coke. 


The special conditions obtaining in Switzerland with its 


abundant water power, and consequent cheap supply of 
energy, have in no small measure contributed to the results 
obtained. Nevertheless, even in countries not во favourably 
circumstanced it should not be impossible for electric heating 


Fic. 1.—-SECTION ОЕ ELECTRIC Water HEATER. 


to find far more extensive application in the industries in 
competition with the existing methods than is at present the 
case, more especially when the manifold advantages of this 
form of heating are properly realised. The heat required 
can be produced exactly at the time and place desired, it can 
be efficiently and simply controlled, and when the heating 
appliance is out of service losses can be reduced to a mini- 
mum. In inany cases the heating can be performed entirely 
at night, when it should be possible for energy to be supplied 
at a specially low rate for this purpose, considering the ideal 
nature of such а load, and its importance in materially raising 
the load factor of the supply station. Moreover, the economv 
of electric heating does not solely depend upon the relative 
cost of coal and electricity as is so often supposed 


One kilogramme of coal yields 7,000 calories, and 1 KW. - 
hour gives 860 calories. Theoretically, it would thus be 
necessary to replace 1 kg. of coal by 8 units of electrical 
energy; but in reality this is not so. Results obtained in 
practice show that owing to higher efficiency and use under 
favourable conditions, rarely more than 5 units are required 
to replace 1 kg. of coal; more often this figure does not 
май. 9 to 4 units. 


B, Storage vessel; R, Radiators; F, Ordinary boiler; E, Electric boiler; 
T, Thermostat; v, Retarder, 


Ете. 2.—DIAGBAM OF CENTRAL ELECTRIC HEATING SYSTEM 
WITH DELAYED DISTRIBUTION. 


The special electric heating apparatus described and illus- 
trated in the article referred to above are manufactured by 
the Swiss Ocrlikon Works, and cover a variety of types for 
heating water, generating steam, producing hot air, &c. 

The type of heater generally used for hot water is the 
tubular circulating boiler depicted in fig. 1. The one Шив- 
trated is for 100 KW., has a height of 1.5 m. (4.92 ft.), and a 
diameter of about 0.5 m. (19.7 in.). These boilers are also 
made for a capacity up to 300 KW. For still higher powers 
several boilers are used. The tubes encloee the electric heat- 
ing elements apd are mounted on a special base, and they 
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can be readily’ removed for cleaning and scraping. When 
automatic control of the temperature is required a thermostat 
can be fitted to interrupt the supply current when a prede- 
termined temperature ів exceeded. For small installations, 
provision can also be made for automatically closing the 
circuit as soon as the temperature falls below з certain value. 

The boilers of this system are mainly used for heating 
water in breweries, dye-works, chemical works, hotels, &c. 
In conjunction with a tank they can also be used for hot- 
water storage, and are frequently employed in central heating 
systems in factories, dwellings, offices, &c. Fig. 2 shows 
an electric boiler operating in parallel with a coke-fired boiler 
for central heating: 3 | 

A central heating system which has given special proof of 
its value is one in which the electric boiler and storage vessel 
are heated during the first part of the night, 1.e., up to 'about 
4 o'clock in the morning, when the cost of the electrical 
energy is low. As soon as the storage vessel reaches the 
maximum admissible temperature the hot water is automati- 
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Fig. 3.—SECTION ОР ELECTRIC STEAM BOILER FOR 500 kw. 


x 0 — e 4 fe 
cally caused to circulate through the heating system, ahd the 
rooms are heated. During the day the supply of heat is de- 
rived from the heat accumulated in the storage vessel. When 
the weather is cold, the necessary heating during the day 
can be obtained either by means of an electric boiler of small 
power or by burning wood or turf in the existing boiler. ` This 
eentral electric heating system with delayed heat distribution 
has the advantage that smaller storage vessels can be. em- 
ployed than would otherwise be neecssary for the thermal 
storage obtained by utilising the whole energy available dur- 
ing the night. The rooms are heated before work is started; 
no attendance is required during the night; the circulation 
is automatically effected. In fig. 9 is shown a diagrammatic 
representation of this central heating with ''delayed heat 
distribution.“ 

Very often the tubular radiators, or immersed radiators 
as they are termed, are placed directly inside the thermal 
storage tanks, and are also used in а similar manner inside 
vats in breweries, inside coppers in laundries, &c. 

For the generation of steam electrically similar radiators. 
but of larger capacity and heavier construction, are used, and 


Fic. 4.—REMOVABLE GRATE RADIATOR FOR COAL-FIRED 
BOILERS. 


the arrangement employed is that shown in fig. 3, which is 
a sectional elevation of a 500-kw. electric steam boiler. 

These electric boilers can be installed direct in work- 
shops without fear of trouble, provided they are of sufficiently 
robust construction, as current can be instantly shut 
off, and the production of steam stopped momentarily, which 
is impossible with coal-fired . boilers. In Switzerland the 
authorities stipulate that the boiler must be built for a 
pressure equal to 1} times the normal working pressure. As 
an example, if the DE pressure 1s.88.2 Ib. per sq. in. (6 at- 
mospheres) according to these rules it must be designed for ‘a 
working pressure of 132.3 Ib. рег sq, in. (9 atmospheres) and a 
test pressure of 205.8 lb. per sq. in. (14 atmospheres). It is a 
simple matter to provide for the automatic interruption of 
t supply when the. pressure rises above a certain value or 
when the water level drope. 


Electric steam boilers have a large field of application in 
chemical factories, textile mills, dye-works, chocolate factories, 
&c. Specially good results have been obtained with them in 
installations in which in the summer steam is only required 
in small amounts for certain р . when the ordinary 
steam boiler would be working under uneconomical con- 
ditions. | | 


with an ordinary boiler. In the mill a larce quantity of 
energy is available during the night, which is utilised in the 


the night. | 
The production of hot air electrically is also of growing 
importance. The air is blown upon the radiator by means 
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F10. 5.—SkcTION ot ELECTRIC Нот AIR FURNACE FOR 300 kw. 


of a fan. For small powers in drying installations spiral radia- 
tors are employed. For larger powers the radiators are built 
up of special cast resistances such as those shown in fig. 4. 
The temperature of the radiator is from 400 deg. O. to 500 
deg. C. They are employed for heating ho 8, in drying 
plants, &c. A portable type for 300 xw. is illustrated in 


These electric_hot-air furnaces are very extensively em- 
ployed in foundries, where they are displacing the emall 
portable coke furnaces hitherto in vogue for heating moulds. 
The numerous disadvantages of coke furnaces, such as the 
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Fic. 6.—ELEoTRIC HEATING SYSTEM IN A TEXTILE MILL. . 


vitiatien of the air of the foundry, frequent attendance, 
liability to burn, dirty moulds through flying cinders, &c., 
disappear with the hot: air electric furnace. oe etd 
In most of the Swiss foundries these electric furnaces 
used in place of coke furnaces, and the moulds are dried 
during the night. In many foundries even stationary electrio 
furnaces are used, and the cores and аша moulds are then 
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dried inside them. The cold air is first heated by being 
passed tbrough a double spiral; heat losses are thus mini- 
meed. | 

For localised heating in machines the electric heating 
system is specially advantageous, and either the spiral type 
of radiator is used or a radiator similar to those already 
described made up of special resistances in various shapes. 
The simplicity of regulation and the desired localisation of 
the heat required make it superior to all other methods. 

In addition to the central electric heating system with 
water, steam,. or hot air, radiators with or without heat 
storage can be used for heating rooms, &c. m 

Ап interesting innovation in connection with heating rooms 
consists in arranging simple tubes analogous to those used 
with low-pressure steam systems around the walls. The 
electric heating elements are contained in these pipes, and 
з large development of heat is obtained with a low energy 
consumption. This arrangement is of special use in textild 
mills, more particularly in carding rooms, owing to the 
reduced superficial temperature of the pipes. Fig. 6 shows 
an electric heating and ventilating installation in a spinning 
mill combined with a pani for humidifying the air. : 

The energy required for various heating purposes can in 
many cases simply calculated when, for example, the 
quantitv of water or air to be heated and the temperature 
are given. The energy necessary to produce a determinate 
amount of steam is known, and the heat losses can be kept 
within well-defined limits by appropriate heat insulating 
means. Also the quantity of coal previously used can serve 


аз a basis for comparison with the results obtained in similar 


installations. 

From 4 to 5 units replace 1 kg. of coal in the case of central 
heating. With drying furnaces for foundries the ratio is 4.5 
to 1. and in certain manufacturing methods 2 xw.-hours are 
used, as compared with 1 Ку. of coal. 

In connection with heat storage. good results have been 
achieved with thermal storage bv water or steam extending 
over several decades. Therinal storage bv means of electrically 
heated stone slabs has also been realised. 


As regards the electrical pressure of electric heating ap- 
paratus for sinall portable heaters voltages above 250 volts 
should not be employed. In the casé of large installations 
500 volts has given good resulte. Higher pressures are not 
to be recommended owing to the possibility of danger in 
handling. For steam generation electrically in addition to the 
electric tubular type of boiler, electrode apparatus are used 
which can be easily designed for several thousand volts. 
Pressures exceeding 5,000 volts are, however, but little euit- 
able. At present the best solution is the tubular type of 
steam boiler for a maximum pressure of 500 Volts. | 

As an example of the economy to be obtained in certain 
cases by using electricity instead of steam for heating & wool 
mill may be cited. in which 400 kg. of coal were consumed 
daily for the exclusive heating of the dressing machines in 
the summer. With electric heating only 575 units were re- 
quired per day. showing a considerable saving, as theoreti- 
cally about 2,400 units correspond to 400 kg. of coal. The 
equipment of the mill which was carried out by the Oerlikon 
Works, comprises, in addition, an electric steam boiler and 
an electric hot-air heating system for the winter, as well as 
other electric heating apparatus. | 

А further example is given in the original article in con- 
nection with the drying of foundry moulds. In the foundry 
in question the sand of the mounds to be dried has a volume 
of 2.5 cubic metres, and the operation is conducted in a 
drying room having a cubical content of 25 cubic metres. 
The coke consumption amounted to 280 ka. in 12 hours. and 
at a price of 0.94 fr. per kg. at the factory. cost 67 fr.. 
so that including for firewood (8.3 fr.). labour and attendance 
(4 fr.), cleaning, blowing, and blackening the moulds (4.8 fr.). 
the total cost for the 12 hours was 84.10 fr. 

On the other hand, the electrical consumption of the radia- 
tor and fan in the same time was 1,200 units. and with 
energy costing at night 0.05 fr. per unit. the cost of 
energy was 60 fr., which represented the total cost, as no 
attendance was necessary, and no outlay was incurred in 
connection with the moulds, as they were removed from the 
drving room in a clean condition. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


— 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


The Filbar Electric Boiler. 


One of the exhibits at the recent exhibition in Glasgow, 
and at the Science and Key Industnes Exhibition which was 
held in that city, was the electric water boiler introduced 
by Messrs. FiLBAR ELECTRIC Heater, LTD., of 46, Berwick 
Street, London, W. 1. This is a new device, capable of pro- 
viding up to a quart of boiling water within one minute, and 
smaller quantities in a correspondingly shorter time. The 
boiler is 6 in. in diameter and 16 in. high. When hot water 
is desired, a valve rod is pressed until a gauge indicates that 
the required quantity of cold water has been admitted, when 
it 16 released; and in due course—after 30 to 60 seconds—the 
boiling water is automatically ejected. The current cannot be 
switched on unless water is admitted, and the water cannot 
be ejected until it is actually boiling. 

Other exhibits were the Filbar patent steriliser and a small 
electric heater of the geyser type, which is attached to a 
water tap; the geyser measures 4 in. high X 22 in. in dia- 
meter, and when the water is turned on the current is auto- 
matically switched on, a continuous flow of water at 190 to 
160 deg. F. being obtained. 


Electric Salt-bath Furnaces. 

Messrs. AUTOMATIC & E CTR Furnaces, LTD., of 2st, 
(iray's Inn Road, London, W. C. 1, inform us that as а result 
of lengthy experiments in their laboratory, extending over two 
years, they have succeeded in obtaining a perfectly non-porous 
metal container for their electric salt-bath furnaces, which 
permits the current to be switched on " and "off as and 
when required. The new metal furnace pots are easily re- 
placed by simply lifting the furnace up and reinoving the pot. 
With energy at one penny per unit, a ton of tools can be 
hardened for the small cost of £2 4s. The use of these metal 
pots is an entirely new departure, and is the subject of pro- 
visional protection. 


: The Perna Motor Cycle Lighting Set. 


Judging by the recent exhibition at Olympia. a feature of 
motor-cycle development is the increasing adoption of electric 
lighting. To meet the demand a number of new dynamo 
lighting sets specially designed for use on motor cycles have 
already made their appearance. Among these is the Perna, 
made by the PERNA ENGINEERING Works, of Castlegate, South 
Shore. Blackpool. The set, which has been undergoing private 
tests since 1914. and is stated to have proved entirely reliable 
In use, comprises the dynamo, switchbox, accumulators, and 
the usual set of three lamps. Dealing first with the generator, 


the windings are arranged to give a continuous output of 
40 watts at 8 volts; the makers state that it will supply a 
constant current of one ampere above that taken by two 
32-c.r. half-watt lamps and one 4-c.p. tail lamp. when runnin, 
at a normal speed of 3.000 R.P.M. The armature shaft runs 
on large double-row. self-aligning bearings. and is arranged 
to be driven by a Whittle belt or by a chain as required. 


Fics. 1, 2, 3 AND 4.—THE PERNA Motor-CycLeE LIGHTING SET. 


The overall dimensions of the dynamo are 4 1/16 in. outside 
diameter, by 52 in. over the bearings; the weight is under 
10 lb. Fuller block accumulators are employed in connection 
with the set, and the wiring passes through a switchbox во 
arranged that it can be mounted on the top tube of the frame 
of the motor cycle. The switchbox has an ammeter in the 
top easily visible when driving by night, as when the lamps 
are switched on a small bulb beneath the ammeter dial 10 
circuit with the tail light acts as a tell-tale for the back 
lamp. Inside the switchbox is an electromagnetic cut-out 
which automatically breaks the circuit when the generator 
speed drops below 800 B. p. ., thus preventing the batteries 
discharging themselves through the dynamo. Another feature 
of the set is a half-voltage device whereby the lamps can he 
run on half-pressure, and the lamps dimmed when the 
machine is stationary or when riding through fog. One ad- 
vantage of this arrangement is that only a small current 13 
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consumed, enabling a amaller battery than usual to. be em- 
ployed. Referring to the illustrations, fig. 1 shows the genera- 
tor, and fig. 2 its component parts; fig. 3 shows the ewitchbox 
in position mounted on the top bar of the cycle. Fig. 4 is a 
view of the switchbox with the cover removed. 


The Lesco Lampholder. 


In designing the Lesco lampholder, Messrs. LEsCO, 
LTD., of Lloyd's Bank Buildings, King Street, Manchester, 
have struck out & new line. They have abandoned the in- 
ternal-screwed carrier ring and the spring plunger contacts, 
both of which have given trouble enough in the past, and 
have substituted an external ring and solid contacts. The 
latter are mounted in a block of porcelain, and the leads are 
directly attached to them, so that there are no sliding con- 
tacts; the block carrying the contacts is pressed down upon 
the lamp cap by a substantial spring, which of course carries 
no current. The cord grip is also а new departure, consisting 
of two moulded plates of insulating composition; the leads are 
passed through separate holes cut at an angle in the upper 
piece, and then through a single hole in the centre of the 
lower piece, the slight bend imposed on the wire in doing 
this forming a perfect lock on the flexible when the holder is 
assembled. This cord grip requires no cutting away to accoin- 
modate the flexible, and will withstand a direct pull of 60 Ib. 
The holder is very easily wired. The shade ring is outsids the 
shade, which is secured by one half turn of the locking ring, 
which is provided on every holder, of which in fact it is an 
integral part even when no shade is used, locking the two 
portions of the holder together. To put on the shade, the 
lower portion of the holder is taken off and the shade is placed 
in position; the holder is then put together with & bayonet 
joint, and the locking ring fixed in position, the whole opera- 
tion taking only a few seconds. The '' Lesco '" holder'is made 
only in one quality (heavy gauge), and is suitable for ordinary 
or workshop flexible; it can be had with cord grip or screwed. 
Being able to carry more current than the ordinary lamp- 
holder, it is useful on low-voltage systems. 


Siemens Dry Cells. 


Messrs. Siemens Bros. & Co., Тло., of Palace Place Man- 
sions, Kensington Court, W. 8. have carried on the manufac- 
ture of dry cells at Woolwich for over 25 years, and have 
therefore accumulated a store of experience in this difficult art. 
During the war their battery department was extended to 
cope with the Government demands, and they are now in 4 
position to produce large quantities. They have taken up the 


Fic. 7.—S1EMENS 
Dry CELL. 


Fics. 5 AND 6.—SIEMENS REFILLS. 


manufacture of pocket lamps. including the cases, some of 
which are fitted with a neut cam switch, the subject of a 
patent, and are made in a variety of patterns. Fig. 5 shows 
one of the three-cell refills for a pocket case, and fig. 6 а two- 
cell refill for the baby torch " type. It is interesting to note 
that in order to prevent deterioration in storage, the firin 
have applied to these small cells their Inert ’’ patent method 
of manufacture, which has proved so successful with the larger 
sizes. Fig. 7 shows one of their ordinary square cells, six N. 
for large output and strong current, as in the case of small 
glow lainps, induction coils, telephones, &c. 


Roger's Magneto. 


A magneto for aero-engines having 12 to 16 cylinders 
has been developed by the Vita Manufacturing Со. 
of 730, Williamson Buildings, Cleveland, Ohio, U.S.A. It is 
described in the Technical Review as having no moving wires 
or revolving armature, puncture-proof condenser, and а hotter 
spark because of the manner in which the voltage and amper- 
age are built up in the magneto field. The process of impreg- 
nating the coils renders them waterproof. They were found 
to be perfectly dry after submersion in water for a week. 


The two-pole type for 19 to 16 cylinders gives four sparks per 
revolution of the rotor, the two-spark type gives eight sparks 
per revolution, while the Liberty motor types give twelve 
sparks. In recent Government tests attempts were made to 
short-circuit the condenser by driving nails into it. The 
magneto continued to function properly, as it also did after 
portions had been cut out from the condenser. 


LEGAL. 


A MUNITIONS TRIBUNAL CASE AT WOLVERHAMPTON. 


At the Munitions Tribunal at Wolverhampton, last week, 
Mr. Flavell, representing the Workers’ Union, called atten- 
tion to an arrangement made between the union and a 
Wolverhampton firm oi manufacturing electrical engineers, 
whereby, in settlement of claims made for the payment of 
arrears of pay under an award applicable to the trade, the 
firm had agreed to pay the sum of £1,200 for distribution 
among 165 girls in their employ. The claim was for the 
payment of arrears of 50 weeks, amounting to 3s. per week 
for girls over 13 years of age, and 2s. per week for girls 
under 18 years of age. Mr. Flavell said that his members 
were quite satisfied with the settlement, and added that the 
firm had agreed to pay the rates under the award in the 
future. А representative of the firm stated that they had 
not been defaulters willingly, as it was only after the case 
had been referred to the [nterim Court of Arbitration that 
the award in respect of their workers was made. 

. The CHAIRMAN said that the firm had rendered themselves 
liable not only to pay the money, but, in respect of every 
girl, to a penalty of £5 for every day that they bad neglected 
to pay. It was evident that the defendants had committed 
a series of offences since November llth, 1918, though 
he would not deny that they had been placed in a very 
difficult position owing to the difficulty of interpreting the 
Act, and the fact that the case had been sent to the Court 
of Arbitration. It was evident there was no deliberate in- 
tention to evade the Act, especially as the Ministry of Labour 
had given them an answer on the subject which obviously 
was wrong at the time it was given. In the circumstances, 
they would inflict à merely nominal penalty of £10. 


Electrical Trades Benevolent Institution. — NORTH 
EASTERN SociíAL.--On Friday, December 12th, a social even- 
ing was held at Tilley's Rooms, Newcastle-on-Tyne, by many 
ladies and gentlemen interested in the North-East Coast elec- 
trical industries. The occasion was organised with & view 
to helping the funds of the Electrical Trades’ Benevolent 
Institution. Some 300 guests were received by Mr. and Mrs. 
R. P. Sloan, who acted as host and hostess. The Lord Mayor 
and Lady Mayoress were present. The reception was followed 
һу a conversazione. Supper was served in the emaller re- 
ception room, and dancing commenced at 10 p.m. 

Mr. Н. W. Clothier, in proposing а vote of thanks to Mr. 
and Mrs, Sloan, stated that the object of the Electrical 
Trades' Benevolent Institution was to grant pensions and 
temporary relief in case of distress to persons who were or 
had been engaged in the electrical trade as employers, man- 
agers, teachers, or on the engineering designs, drawing, sales, 
or office staff, or in other similar capacities, or to their 
dependents. in these times of uncertainty. Although the 
institution had been in operation since 1905, this was the first 
local event organised for the purpose of collective effort in 
the North-East Coast District. but it was hoped by the com- 
mittee that it inarked an epoch of local sympathy and activity. 
Tt was announced that the occasion had already been the 
means of introducing seven life members at £10 each, who 
together with 25 other subscribers and new members would 
immediately augment the fund by over £100, and it was 
hoped that new members would come forward to double this 
achievement; in any case, Mr. R. Robson and Mr. W. 
Fletcher were to be congratulated for their initiative and 
work which had brought about such a useful and enjoyable 
event, and Mr. and Mrs. Sloan had added another token of 
kindness to their invaluable service to the electrical industry. 
The funds will further benefit by about £25, the-profit left 
after paying all expenses. 


Electrical Heating of Acids. — The heating of acids 
requires special precautions. The direct immersion of electric 
heaters in the acid is precluded owing to the fact that there 
are no suitable materials that will withstand the action of 
boiling acid. The special heaters described consist of a spiral 
of wire enclosed in quartz tubes. For high temperatures the 
spirals are wound of tungsten, while for lower temperatures 
nickel or nichrome may be used. The spiral touches the 
inner surface of the quartz tube. The tube is filled with an. 
inert gas, such as hydrogen. Tubes of 1 Kw. capacity have 
an external diameter of 15 mm. and a length of 400 mm. 
They тау be used for all electric heating purposes. and will 
stand being suddenly immersed in water or liquified gas.— 
Revue générale de l Electricité. . 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Strron-Jonrs, O'DELL AND 


TEPHEXS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C.1 


, 


31.268. Telephonea. R. L. MURRay and TeverHonr, MANUFACTURING. Co. 
December 13tb. 

31.269. '' Electrical cable connector bexes. M. Н. Согрѕтохғ. Decem- 
ber 13th.. 


81,300. '' Acoustic alarms operated bv alternating electric current." М. Р. 
** and M. J. Laver. December 13th. 


31,304. ‘ Electrical signalling apparatus for mines, &c. C. HUNTER and 
F. E. йк. December 13th. 


31,329. “ Sparking plug." Е. J. NicHoLLs. December 15th. 


31.388. Electrical terminals of sparking plugs, &c." C. B. Browne. De- 
eember 15th 


31.845/6. ''Radio-navigational apparatus, &c." Н. L. Crowtner, ]. 
Erskinge-Mcurkay and J. RosiNsoN. December 15th. 


31.384. Electrically-driven sewing machines.“ F. W. Le Tate. 
inghouse Electric and Manufacturing Co.) December 15th. 


31,890. '' Electric lighting systems for automobiles, &c." J. S. WITHER». 
(Renault.) December 15th. 


31,403. ‘ Sparking plugs." В. Horrs and A. M. Lopcr. December 13th. 


31,452. '' Methods of distribution on alternating-current systems." A. M. 
TAYLOR. December l6th. 


31,472. “ Mounting of rotarv shafts for electric motors, dynamos, and 
rotary converters." L. Кіхс. December 16th. 


31,478. “ Sparking plugs." C. Н. Bixcuam. December 16th. 


31.500. Electric relavs for signalling." J. J. V. ConnauGHton and M. 
J. RAIN G. December 16th. 


31.501. “ Electric signalling apparatus." J. J. V. CONNAUGHTON and M. J. 
Rawinc. December 16th. 


31,511. ‘ Apparatus for use in telegraphy and telephony and control of 
electrically-actuated apparatus at a distance." A. Н. Branton and Е. A. 
Hinton. December 16th. 


31,519. “ Spotlight electric lamps.“ 
Ейккрмак. December 18th. 


31.534. Electrio lamp holders." A. G. OLIVER. 


31,561. ' " Dvnamo-electric machines.“ BRITISH 
(General Electrie Co.) December 16th. 


31,969. *' Electric switches." R. W. Нил. December 16th. 
31,972. '' Telegraphio and telephonic apparatus." Н. Sr. J. ов A. Dosis- 
THORPE, R. M. Rapio, Lrp., and A. Wititiams. December 16th. 


31.575. “ Magneto-electric transformers." P. Rassipce. December 16th. 
(Australia, December 19th, 1918.) 


31.978. “ Process of welding." 
16б. (J. S., October 31st, 1917.) 


31.579. Welded jointe." WILSON MEI. PER МЕтА1$ Co. 
(U.S., September 144. 1918.) 


31,580. ** Manufacture of arc-welding electrodes." Witson WELDER МЕТА. 5 
Co. December 16th. .S., July 21st.) 


31.617. Electric welding." О. А. KrNvow. December 17th. 


31.626. Means of casting bridge pieces on lugs of accumulator plates, 
&е Н. Dutton. December 17th. 


* Insulators for electrolytic systems.“ 


(West- 


Емом Swan ELECTRI Co. and P. 


December 16th. 
THomson-Houston Co. 


WiLSON Wetpver МетА 5 Co. December 


December 16th. 


A. S. бон. Decem- 


31.642. Apparatus for purification oí liquids by electrolytic treatment.” 
А. S. Gesu. December. 17th. 

31.661. Electrical signalling and indigating devices for ships. &c." R. S. 
O' NEU.. December 17th 

31.665. ** Dy namo-electric machines.“ 
and F. P. WuirakER. December 17th. 

31,674. '' Wireless reception apparatus.” 
sos, December 17th, 1919. 

31.695. '' Apparatus for issuing receipts from electricity meters, gas meters, 
Kc.“ C. A. Gustarsson. December 17th. 

31,710. “ Starting, lighting, and ignition apparatus of internal-combustion 
engines for motor vehicles." N. SrELL. December 18th. 


British TuoMsos-HovsrtoN Co. 


Н. L. Скомтнек and J. Ковіх- 


31.711. Electric heat-producing element.” C. Н. Roppts. Decem- 
ber 18:Ь. | 

31,712. ''Sparking plugs." W. ArkD and J. Бачку. December 18th. 

31.775. Coin collecting devices for telephone services." A. J. Н. Hanpan. 


Mell.) December 18th. 
31.776. “ Meter registers and control devices for telephone services." A. 
J. H. Наррлҹ. Hall.) December 18th. 


31.783. “ Sparking plugs." A. J. Hupson and W. Н. Prate. 
ber 18th. 

31.786. Dynamo-electric machines, 
F. P. WurrAKkER. December 18th. 
31,788. '' Mixed electric drive for vehicles equipped with steam turbines, 
polyphase generators, and asychronous motors.“ MASCHINENFABRIK OERLIKON. 
December 18th. (Switzerland, October 30th.) 


31.789. “ Method of controlling polyphase motors on vehicles." MASCHINEN- 
FABRIK OFRLIKON. December 18th. (Switzerland, November 3rd.) 

31.8065. Refillable electric fuses.” PERFECT. RrrEnLLARLE Fuse Inc. 
ber 18th. (U. S., December 18th, 1918.) 


31.814. " Treating weakly magnetic iron cre containing sulphides as а 
secondary constituent." R. Jonasson. December 18th. 


31,815. *'' Incandescent electric lamps.“ L. A. рь BECKER. 
31,832. “ Signal lamp." P. РнирРот. December 18th. 


31.84. Apparatus for electric traction systems.“ 
Muir. December 18th. 


31,856. “ Device for testing sparking plugs." A. V. 
Soxs. December 19th. 

31,876. “ Electrically-controlled valves for steam, hot water, gas, &c." С. 
WILKINSON. December 19th. 

31.880. Telegraph and telcphone systems.“ I. Ноктіх. December 19th. 

31.891. “Contact breakers for ignition magnetos, &c." Е. Н. Farrer, Е. 
PouNTNEY, end Vicuigrs ENGINEERING Co. December 19th. 


31.895. * Medical electrical light and heat treatment couch." Н. J. 
Mouson. December 19th. 


31.898. * Dynamo-electrie machines.“ 
С. A. MARTIN.: December 19th. 

31.899. Electric furnaces.” Britise Тномѕох-Носѕтох Co. and Н. C. 
HasriNGs and N. ‘Laycock. December 19th. 

31,920. '' Electric swjrchheards." A. J. Mipcrey and С, A. VANDERVELL & 
Co. Dedember ИМ 

xI Mu. Enabling movable objects to pursue an electrically staked-out 
reum." А. W. Lota December 19th. nw 

31.840. © Telephones" C. Kearton and С. В. Виру. 

N. 012. EActric lamps." Foison Swan Ecvecinic Co., 
б. A. Рекса. December 19th. 


Decem- 


ay 


Brosh Тномѕох- Но мох Co. and 


Decem- 


December 18th. 


S. McLean and А. 


Terry and Terry & 


British THoMsos-HovsroN Со. and 


December 19th. 
P. FREEDMAN and 


31.948. “Ignition devices for — internal.combustion 


SmitH. December 19th. 
31.953. Switches for electric lamps. &c." J. B. Portway. December 20th. 
‚31.956. '' Sparking plugs." G. Wirsow. December 20th. 


31.975. SPA welding machines." Е. A. Cramer and Н. MangRvar. De- 
cember Эш 

31.976. 
cember 301b. 

32.013  ''Sparking plugs. 
January 14th.) 


engines.” F. А. 


беа Welding machines." Е. A. Cramer and Н. Marryat. Da 


E. CHASSERAUX. December 20th. 


(France, 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


19177. ö 
11,785. VARIABLE ELECTRIC RESISTANCES. , W. E. Baker. January 18th, 1918. 
(135,523.) 


1918. 
6.856. HIGMN-TENSION ELECTRIC TRANSFORMERS. F. Dessauer. April 28rd, 1918. 
(135,528.) 
19,968. MAGNETO-ELECTRIC MACHINES. B. Wolkoff. August 9th, 1917. 
(118,620.) 


13.752. ALTERNATING CURRENT DYNAMO-ELECTRIC MACHINES. British Thomson- 
Houston Co., H. W. Taylor, Е. H. Clough and F. P. Whitaker. August Bird, 
1918. (135,533.) І 

14,315. DYNAMO-ELECTRIC MACHINES. British Thomson-Houston Со. and A. 
A. Pollock. September 3rd, 1918. (135,534) 

15.529. ELECTRICAL IGNITION APPARATUS FOR  INTERNAL-COMBUSTION ENGIXES. 
Remy Electric Co. September 19th, 1917. (120,203.) 


15,769. X-ray apparatus. М. B. Rodriguez. September 27th, 1918. 


(135,540.) 
19,326. UTILISATION OF WIND POWFR FOR THE GENERATION OF ELECTRICITY. H. 
J. Read. November 23rd, 1918. (135,573.) 


19,595. FILAMENTS FOR ELECIKIC LAMPS. 
19th, 1917. (121,596.) 

00.079. CIRCUIT ARRANGEMENTS FOR REDUCING STATIC INTERFERENCE IN RADIO- 
RECEIVING STATIONS. Western Electric Со. (Western Electric Co.) December 
6th, 1918. (135,635.) 

20,289. ELECTRIC SELECTORS FOR TELEPHONE systems. C. A. W. Hultman. 
December llith, 1917. (121,474.) 

20,378. ELECTRIC METALLURGICAL FURNACES. 
1918. (135,639.) 

20,828. Spakkinc PLUGS. T. Antoine. December 13th, 1918. (135,661.) 

21.052. HiciH-TENSION INSULATORS FOR USE IN ELECTRIC SUPPLY SYSTEMS. J. E. 
Pollak. (Fabbrica leolatori Livorno.) December 17th, 1918. (135,667.) 

21,307. INSULATORS FOR HIGH-TENSION ELECTRIC CABLES. H. Wade. Fabbrica 
Isolatori Livorno.) December 19th, 1918. (135,669.) 


Westinghouse Lamp Co. rd 


w. E. Moore. December 7th, 


21.562. ELxkC TIC TIME swinchzs. E. A. Fagerlund. December 23rd, 1918. 
(135.672.) 
21,644. Enectric switcurs. L. Benvenuti and G. Cigolini. December 24th, 


1915. (135.673.) 
21.863. ELECTRIC; FURNACES. 
1918. (135,674.) 


E. Waring and W. Waring. December ЗІМ, 
2919. 


1.737. ELECTRIC STARTING MECHANISM FOR INTERNAL-COMBUSTION ENGINES, H. 


Lucas, С. L. Breeden and Н. W. F. Ireland. January 23rd, 1919. (135,695.) 
2.742. HIGH-TENSION DISTRIBUTORS FOR ELECTRIC IGNITION APPARATUS. Akt. 
Ges Brown, Boveri et Cie. February 4th, 1918. (Addition to 114825.) 
(123,086.) 


March 6th, 1919. 
Р. F. Brittain. 


5.621. Evectric LIGHT Firrixcs. F. Rawcliffe. 

8.560. ROTORS FOR DYNAMO-ELECTRIC MACHINES. 
1919. (135,747.) 

10,932. APPARATUS FOR LAMP SIGNALLING IN OVERHEAD WIRE SYSTEMS OF ELEC- 
TRIC TRACTION. Brecknell, Munro & Rogers and А. M. Willis. May 2nd, 
1919. (130,764.) | 

13,2001. Etecrric wires. Н. H. Berry. Мау 26th, 1919. 

14,427. ELECTRIC RAILWAY SYSTEMS. 
10th, 1918. (129,628.) 

14.934. CONSTRUCTION AND DESIGN OF BASES, CONTACTS, AND SOCKETS OF WIRE- 
LESS VALVES OR VACUUM TUBES. J. W. Polybank. June 13th, 1919. (135,792.) 


16.916. ELECTRICAL MEASURING INSTRUMENTS OF THE MOVING COIL TYPE. G. Т, 
Garwood. July 5th, 1919. (135,801.) 

17,622. SPawKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. C. M. E. L. 
Monnier. July 13th, 1918. (129,985. 

18.678. ELECTRIC LIGHTING OF MACHINES DRIVEN BY ELECTRIC MOTORS. V. Hope. 
March 21st, 1918. (Divided application on 4,990/18.) (135,150.) 

21.025. TELEPHONR SWITCHBOARD AND PLUG FITTINGS, Naamlooze Venootschap 
d^ Nederlandsche Thermo-Telephone Mattschappij. August 27th, 1918. (131.895 ) 


21,866. Sparkinc PLUGS. Е. А. L. Johnson. September Sth, 1919. (135,154.) 


23.540. APPARATUS EMPLOYING VARIABLE ELECTRIC RESISTANCES. S. G. Brown. 
August 13th, 1918. (Divided application on 13.167, 18.) (135,157) 


(135,734) 
April áth, 


(135.779.) 
Metropolitan-Vickers Electric Co. July 


Water Power.—Mr. Lloyd George, on December 80th, 
visited Dolgarrog Aluminium Works, near Bettwsycoed, and the 
North Wales Power Co.'s Works. The Prime Minister was accom- 
panied by Mrs. Lloyd George, Sir George Riddell, and Mr. and Mrs. 
Richard Lloyd George. and was entertained at luncheon by Mr. 
Jack, managing director of the companies, and the heads of the 
various departments. Replying to the toast of his health. Mr. 
Lloyd George said that he had long intended to visit those works, 
as he was specially interested in the regeneration of country life. 
For hundreds of years millions of gallons of water had been 
running to waste. We were the most backward nation in the 
utilisation of water-power. In Germany water-power had long 
been made use of for factories, agriculture, and other purposes, 
with the result that remote communities had been established 
which were rendering valuable service to the community at large. 
He hailed the advent of similar enterprises in this country. The 
secret of the future lay in the adequate exploitation of our great 
natural resources—coal and water. In other words, chcap power 
was the great necebsity of our manufacturing life. 
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During the War, almost exoeptionally among tech- 
nical publications and periodicals of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the price. Owing, however, to the 
constant increases in cost of paper, printing, en- 
graving and production charges generally, we have 
reluctantly decided that the price from the begin- 
ning of this year must he raised to Gd. per 
copy. The change will not apply to unexpirod sub- 
soriptions | 
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THE FUTURE OF ELECTRICITY 
SUPPLY. 


Now that the Electricity Supply Bill has become an Act, it 
is to be hoped that we shall soon see tangible results. In a 
number of undertakings extensions of the generating plant 
are urgently needed, but the whole matter has been hung 
up pending a settlement of the national policy embodied in 
the Bill. Now at last there is a chance of making progress. 
Moreover, at present the matter is, to a great extent, in the 
hands of the undertakers themselves. We say at present, 
since a further Bill (to provide for the establishment of 


district boards and compulsory expropriation) is threatened 
(or promised, according to one’s point of view) for next 
session. But in the meantime undertakings have a free hand 
to form joint electricity authorities by voluntary action, 
subject to the approval of the Electricity Commissioners— 
when they are appointed. The chances of the supple- 


mentary Bill being passed appear, to a great degree, to be 
contingent on what has been done to form joint authorities 
up to the time when the Bill is brought forward. If joint 
authorities are actually in existence in all the principal 
districts when the new Bill is put before Parliament, the 
Bill will obviously bave little justification. But if the 
undertakings are backward in taking action, or if mutual 
Jealousies or animosities are allowed to delay the formation 
of joint authorities, the most powerful arguments will be 
put in the hands of the supporters of the Bill. 

As a matter of fact,a good deal of spade-work has already 
been accomplished in this direction. South Lancashire, 
which has been in the van of progress ever since the 
subject was broached, as the valuable reports which we 
have published bear witness, was on the verge of forming 
& joint authority in 1917, but the scheme broke down 
owing to the refusal of the local authorities to consider 
the purchase of existing stations and the erection of new 
ones, and progress was confined to the linking-up of a 
number of power stations. However, the scheme was so far 
developed that there should be no difficulty in picking up 
the threads, and this time, we imagine, the municipal 
authorities will approach the subject in a very different 
frame of mind; it would be something of an anti-climax 
if they, of all people, should prove to be the stumbling- 
blocks ! 

Again, consideraole progress has been made in other 
areas, such as the West of Scotland, South Wales and 
Monmouthsbire, Dublin and district, and elsewhere with 
linking-up proposals, which should be of great assistance 
in connection with the more comprehensive projects now 
called for, and movements have been set on foot in the 
Midlands, at Dundee, Stalybridge, Bradford, Sheffield, and 
other centres towards the formation of joint authorities. 
The latest development comes from the West of England, 
where, for Gloucestershire and the surrounding counties, a 
joint electricity authority has already been provisionally 
arranged. Due largely, we surmise, to the “ push“ of 
Mr. Faraday Proctor, representatives of the undertakers in 
the area, and certain local authorities that were interested, 
were brought together last Friday in Bristol Town Hall, 
with the result that a joint authority was agreed upon, and 
resolutions were passed, which, if confirmed by the com- 
panies, councils, and others there represented will settle 
the preliminaries at least as far as the principle is concerned, 
a by no means mean achievement at one meeting, and 
within a fortnight after the Bill became law. If succeeding 
steps are taken at the same rate, we ought soon to see 
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the first joint electricity authority in being. We hope, how- 
ever, that this will not be an isolated phenomenon, but that 
in speed the Gloucestershire area will be only primus inter 
pares. 

Small undertakings all over the country await, with con- 
siderable impatience, the setting-up of joint authorities, 
trusting that these may provide some way out from their 
difficulties in providing additional generating plant. Big 
undertakings are also holding their hands. It is to the 
interest of everyone, therefore, that the Act shall be put 
into operation immediately for all it is worth. When shall 
we have the names of Sir John Snell’s four colleagues ? 


IT is generally assumed, or taken for 
granted, that the special province of 
philosophical physicists is to erplain the order of physical 
occurrences, which means to express it in terms of common- 
sense. Judging by what has transpired between them 
during the last two months, their efforts in this direction 
have been meeting with less than a moderate measure of 
success. There has always been some difficulty in 
explaining action at a distance, since it prompts the 
question: How can a body act where it is not? In the 
case of light, after the corpuscular theory had proved 
inadequate, the luminiferous ether was introduced to 
explain it. In the case of gravitation. we were settling down 
simply to accept action at а distance as a fact ; indeed, most 
people were content to leave it at that; but this did not 
satisfy Dr. Einstein, who, armed with a new mathe- 
matics of transcendental power, set out to show it was a 
property of space. The spectacular success he achieved in 
predicting the deflection of light from the stars by the 
gravitational field (we must no longer say the attraction) of 
the sun, will be in the minds of all our readers; but, 
although we cannot withhold our admiration of the result 
achieved, it does not prove tnat the mathematical concep- 
tions he formed in reaching it have actual counterpart in 
reality. His general line of reasoning is set out very 
fairly in the contribution he made to The Times of 
November 28th. 

He points out that the mechanical laws as enunciated by 
Galileo and Newton hold good, not only for a system of 
co-ordinates at rest, but for every other system of 
co-ordinates that moves in respect to it with uniform 
rectilinear motion. He then inquires why the validity of 
these laws should be confined in this arbitrary way. Why 
should not these laws hold good, though the system of refer- 
ence be subject to acceleration, and, or, rotation? Such a 
development would, of course, introduce forces indistinguish- 
able, by any means known to us, from forces of gravity ; 
for a gravitational field of force is exactly equivalent to a 
field of force introduced by a transformation of the co- 
ordinates of reference, во that by no possible experiment 
can we distinguish between them. The objection which at 
once occurs to everyone is: if what I am accustomed to 
think of as my weight is due to a perpetual acceleration of 
my body away from the centre of the earth, how is it that 
I remain always at the same distance from it? 

The surmounting of this difficulty is the essence of his 
theory, and if, so far, all the great men of science have 
excused themselves from the task of making clear how that 
is done, it is unlikely that we shall succeed in doing во. 
Suppose, however, you are in flat land. Since there is no 
third dimension of height or depth, we shall not know 
gravity as on this earth. Now, suppose flat land to 
undergo rotation about a horizontal axis situated behind 
you. Then all things, including yourself, would be subject 
to а force of the kind called centrifugal, but indistin- 
guishable from gravity acting throughout flat land. You 
would tend always to slide forward, and would exercise 
pressure on all that restrained you. To apply this analogy 
to thingsas they are, you must invoke what is called non- 
homaloidal space-time, which is a curved surface in five 
dimensions. This, of course, is absolutely inconceivable, 
indeed, it is of the order of inconceivability squared, and if 
Dr. Einstein esteems it his business to explain gravitation, 
he has singularly failed, for an explanation that revolts 


Relativity. 


common-sense is not an explanation at all. The fact remains, 
however, that he has achieved correct resulta in at least 
two problems which have proved irreducible by any other 
means. 

That the instruments of his reasoning have therefore 
objective reality is а conclusion it would be unwise to 
draw, for do we not frequently arrive at correct resulta by 
the agency of instruments that are inconceivable, in the 
sense of being meaningless as his are? Suppose we are given 
the area of the face of a cube and invited to find its 
contents. The area is, let us say, 100 sq. in. We had 
best proceed by taking the square root of this, which will 
give us 10 in., a quantity we can realise and verify with а 
foot-ruleif we like. Then cubing this we have 1,000 cu. in. 
for the contente required. But we may proceed in another 
way. We may begin by cubing the 100 sq. in., which will 
give us 1,000,000—but a million what ? Nothing on earth, 
or elsewhere. These are, indeed, units which we cannot 
imagine or conceive, much less verify physically with a 
foot-rule. Nevertheless, taking the square root of this 
number, we get 1,000 just as before for the contents required 
in cu. in. Now this result does not prove the existence of 
space in six dimensions. In the same way the correctness 
of Dr. Einstein's calculations does not guarantee the 
objective reality of any conceptions he may have framed 
for the purpose of carrying them out. Moreover, these 
same conceptions, being of the purely mathematical kind, 
may be capable of entirely different interpretations. Sir 
Joseph Larmor made a communication to a meeting of the 
Royal Society, held on November 20th, which proposed a 
re-arrangement of essential features in Dr. Einstein's theory, 
whereby it becomes а theory of correspondence between 
different, modes of specifying the activity of physical systems, 
and not directly а theory of relativity at all. 

THE note of optimism which we 
adopted last week in our brief forecast 
of the electrical industry is also struck 
by Sir John McLaren, chairman of the 
Leeds Engineering Employers’ Federation, in a New Year 
message regarding the whole of the engineering industries. 
There are boundless opportunities for engineering, and, 
therefore, for engineers, and Sir John is probably perfectly 
correct when he promises unlimited employment and good 
wages for all who care to work. As we have passed out of 
Peace celebration year, we may with some measure of con- 
fidence hope that there will be a greater disposition to work 
—to do good work—and to increase production. But all 
our optimism and confidence are necessarily moderated, 
because we know well enough that there will not be pros- 
perity for all, even when the demand for manufactures'is so 
overwhelming, unless there is peace. Most appropriately, 
and seasonably, Sir John calls for goodwill—good will among 
both workers and employers. If we have that we shall 
prevent “ paltry grievances оп the part of a handful of 
men holding up large sections of industry, and we shall also 
be able to secure such a large output that, while the demand 
is so great, the present wages will be justified. Whether 
or not, or for how long, wages will remain at their present 
level, must depend partly upon the cost of living and partly 
upon whether we are able to secure a strong position in 
the export field. High production and efficient methods 
should enable us to reduce costs, so that our overseas 
customers will find it possible to continue to purchase from 
us rather than from somebody else. Everybody ought to be 
brought to see—some are learning the lesson painfully— 
that mere high wages are not necessarily a sign of industrial 
prosperity, nor with the cost of living high are they a sign 
that the employc is any better off than he used to be. It is 
only in the atmosphere of a genuine goodwill that such 
aspects of our industrial problems can be calmly 
and sanely considered. If hot-heads and extremists are 
in the saddle, we can hardly expect goodwill. They may 
find it congenial to flare up at the mere mention of lower 
waves ever becoming necessary in the engineering trades. 
But Sir John, in a New Year plea for goodwill and industrial 
peace, is not living in so unreal a world that he can be 
induced to forget the possibility that such a necessity may 
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arise sooner or later. He was g as an engineering 
employer, and presumably, therefore, his allusion to the 
possible necessity of wages coming down “ іп some trades, or 
even all round," was intended to relate to even the, ab 
present, very active engineering industry. Не repudiates 
any suggestion that he isan advocate of low wages, but 
foreshadows that a reduction may become a pure economic 
necessity "so as to bring the cost of manufacturing to a 
figure which will enable foreign customers to purchase 
from us.” We may be permitted to hope that by such a 
time the cost of living will have reversed its present course, 
also that by means of scientific production and earnest effort, 
we shall have found it possible to decrease costs of manu- 
facturing without decreasing wages. We hope that the 
belief that the extremist is growing in disfavour, will be 
justified by the course of events in the engineering 
and electrical trades. It rests with the large body 
of serious-minded men in these activities persistently to 
bring the weight of their influence to bear in соптегва- 
tion with their comrades, so-as to ensure that British 
chances of successful employment shall not be jeopardised 
by reckleas policy, or even be rendered unstable by inflam- 
matory talk. It equally rests with all employers, whether 
big concerns with many millions of capital or small firms 
with a few ** hands," to act generously toward and to study 
reasonably, without objectionable coddling, the well-being 
of those who, in earning their livelihood, are securing the 
return upon capital. It is only by all parties working 
together in harmony that we can secure the maximum 
benefit for all. 


ЕН, Тнк wild-cat scheme to which we 
Their Money— referred last week, for the generation of 
electric power by converting the public 

roads into treadmills, is being put forward as a bait to 
catch the unwary investor ; one-third of the world rights of 
the patent (save the mark) is being offered by advertise- 
ment for £20,000. To explain that, even if such a scheme 
were practicable, the energy would be supplied by the 
owners of the vehicles that traversed the roadways, who 
would not tolerate any such robbery, would be to insult the 
intelligence of our engineering readers; it is conceivable, 
however, that some person with more money than wits 
might be induced by the foolish editorial notices in the lay 
Press to part with the former, and in the hope of saving 


possible victims from disaster, we invite our readers to help 


us in disseminating a warning as to the futility of the 


proposal. 


THE new and unforeseen conditions 
with which electricity supply under- 
takings are faced, will demand certain 
revisions of the terms under which they have hitherto been 
working. Some method must be devised so that supply 
undertakings may make both ends meet. In many under- 
takings the continuously-increasing working expenses are 
bringing them perilously near having to shut up shop. The 
seriousness of the situation is very well illustrated by a 
Bill which is now being promoted by a group of companies, 
the title of which is * Edmundson's Electricity Corporation, 
Limited, &nd other Electric Supply Companies (Increase of 
Charges) Bill.” Particulars of the Bill are given elsewhere 
in this issue. As explained in the preamble, the capital 
of the undertakings included exceeds £1,300,000, and we 
see by the schedule that 30 Provisional Orders are covered. 

The undertakings represented by these Orders are situated 
in widely different districts, so that the conditions which 
the promoters are trying to remedy may be taken as normal 
to most small-sized undertakings throughout the country. 

The preamble to the Bill voices a crving necessity. It 
claims that owing to the great cost under existing condi- 
tions of carrying on the undertakings scheduled in the Bill, 
the revenue obtainable within the limits of the statutory 
maximum prices is in certain cases insufficient to meet the 
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working expenses after making provision for deprecia- . 


tion, and in the remaining cases is barely sufficient 


for. that purpose. Continuing, it explains that the 
remedy proposed in the Bill is necessary to enable 
the companies to fulfil their statutory obligations and to 
carry on efficiently, and to render possible the raising of 
further capital to meet the increasing requirements of con- 
sumers. This preamble would, of course, fit many more 
undertakings than those scheduled in the Bill. As to the 
remedy suggested, it is proposed that the maximum price 
should be raised to 1s. 2d. per unit (the highest maximum 
price, we believe, yet applied for), qualified by a kind of 
Bliding scale adjustment of the actual price to be charged. 
If the company charges 1s. per unit, or over, the company 
Shall only retain of the revenue а sum not greater than 
would pay 6 per cent. on the capital employed. If it 
charges less than 1s. per unit, the company shall retain, in 
addition, a sum equal to half of 1 per cent. on the capital 
employed for each halfpenny by which the charge is less 
than 1s. Whether this particular method is one which will 
find favour in the House, or with the Electricity Commis- 
sioners, is an open question. But that some such kind of 
wide revision of the present rigid system of maximum prices 
is, in many cases, absolutely necessary, is beyond doubt. 
The Bill, therefore, touches upon a matter of crucial 
importance to а very wide section of the electricity supply 
industry. 


New YEAR'S Day often has. in 
addition to its ordinary significance, а 
special connotation in relation to particular 
persons and things ; and the first day of the year which is 
already growing old was noteworthy for its special meaning 
to colliery engineers—for the regulations for the use of 
electricity in mines which were put in force on July 10th, 
1913, were not to apply to apparatus installed before June 
Ist, 1911, until January Ist, 1920. Eheu fugaces 
labuntur anni '——that date has come and gone; but who 
could have foreseen the world-shaking events which have 
intervened ? or the utter impossibility, in those times of 
toil and stress, of carrying out the alterations necessary to 
comply with the Rule? Application is to be made to the 
Home Office to extend the time for а further period of two 
years, а proposal which certainly cannot be regarded as 
unreasonable; and as the Home Secretary has power to 
grant exemption in cases which he considers worthy of it, 
there should be no difficulty in complying with the request 
more especially in view of the fact that the mines are 
under State control, in name at least (some say they are 
controlled by the miners, in fact). То what extent the 
electrical equipment of the coal mines has already .been 
brought into conformity with the Rules, we have no 
information. 


Electricity 
in Mines. 


Moch has been heard of late regarding 
the relative merite of gas апа electricity 
for heating purposes. Ав we have often 
pointed out, the only sound criterion is the practical test, 
and we have pleasure in drawing attention to the description 
of the new heating system of the Lyric Theatre, Hammer- 
smith, which appears elsewherein this issue. Actualtrialthere 
shows that the cost of installation of electric heating apparatus 
throughout the theatre was only one-third of that of a hot- 
water system, and the running cost is only half that of the 
gas-heating system which has been displaced on account of 
its inefficiency, although the electrical energy is not 
supplied at a specially low price. Moreover, the results 
obtained from the electrical installation have been most 
satisfactory. The heating of a theatre isa difficult problem, 
and it is gratifying to know that, as usual, the electrical 
method provides an adequate solution. The facts that the 
whole of the electrical system is controlled from a central 
point, and requires no personal attendance, whereas the gas 
radiators had to be visited when starting and stopping, and 
that fire risk is reduced to a minimum, are other strong 
points in favour of electricity, which, moreover, can be 
installed with practically no disturbance to the decorations 
or inconvenience to the patrons of the theatre. 
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THE ELECTRIFICATION OF THE MELBOURNE SUBURBAN RAILWAYS. 


‘THE railway system of the State of Victoria, Australia, is 
operated by the State Government, the executive functions 
being exercised by three Railway Commissioners ; at present 
there are only two, Mr. C. E. Norman, chairman, and 
Mr. W. M. Shannon. The electrification scheme owes much 
of its success to the late Mr. E. B. Jones, for some years a 
Commissioner, whose death before the completion of the 
work was а serious loss to the Victorian railways. 

The total track mileage of the railways is some 4,300, of 
which over 300 miles are suburban lines serving the city 
of Melbourne. The importance of the Melbourne suburban 
traffic to the whole system is shown by the fact that it 
accounts for some two-fifths of the total train-mileage of the 
railways entering Melbourne. Not only are the suburban 
railways of greater importance to the system as a whole 
than in other countries, but they are of greater importance 
to the city itself than are the suburban systems of most 
other cities. Owing largely to the foresight of the 
authorities responsible for laying out the city, the density 
of population is only about one-fifth of that commonly 
found in this country. The result is that the suburban 
railways cover an unusually large area, in spite of there being 
an excellent cable tramway, and deal with a large amount 
of traffic which in other cities is catered for by electric 
tramways, interurban railways, or motor omnibuses. 

The conversion of the Melbourne suburban lines to 
electric traction was first considered in 1907, when, at the 
request of the Hon. Sir Thomas Tait, K.C.M.G., chairman 
of the Commissioners, Mr. Charles H. Merz, of London. 
visited Melbourne and presented an exhaustive report 
(June, 1908) on the whole question, which showed that 
although there would be a considerable saving in operating 
expenses, an increase of traffic would be necessary to cover 
the capital charges. An increase in traffic more than 
sufficient for this purpose was anticipated, but it was decided 
not to proceed with the electrification at that time. By 
1912, however, the traffic had increased very much more 
than had been estimated, and sufficiently to necessitate 
either expensive track widenings, or alternatively to justify 
the capital expenditure involved in electrification, even if 
this produced no additional traffic. At the request of the 
Hon. W. A. Watt, then Premier of the State of Victoria, a 


stipulation that manufacture of the British contracts was to 
be carried out in this country. The coach equipments 
were ordered in America with the special condition that 
some of the motors were to be made in England. 

The scheme is one of the largest and most important 
railway electrification works as yet carried out. The 
leading engineering features are the production of electrical 
energy at 3,300 volts between phases, by means of three- 
phase, 25-cycle, turbine-driven alternators, raised to 20,000 
volts by static transformers, ita transmission to sub-stations 
where it is converted to 1,500-volt direct current, and its 
supply at this pressure to the trains by means of an over- 
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head contact wire. Tne main contracts were placed in 
March, 1912, work was started in November, 1918, and the 
first train was run on May 29th, 1919. The work has, of 
course, been much delayed by the war. 

Power Station.—The power station was originally to 
have been placed on the River Yarra at Yarraville, the 
nearest available site to Melbourne having a good supply 
of condensing water and reasonable access by rail. It was, 
however, decided to adopt a site at Newport which had 

certain advantages in connection with 
condensing water, sub-soil, &c., that 


compensated for the additional expendi- 
ture on transmission cables. Thus the 
existence of a stone breakwater enabled 
the intake and discharge to be separated 
in a manner which is not ordinarily 
obtainable without considerable expense. 
The site consists of some 36 acres of 
land adjoining the Williametown Ferry, 
and is mostly situated on basaltic rock 
which, while providing a satisfactory 
foundation, involved considerable extra 
work, some 45,000 cb. yards having to 
be removed. The site has been laid out 
to contain two power stations side by 
side, the position of the future station 
being indicated by broken lines in fig. 5. 
In this way full advantage muy be taken 
of any future developments in power- 


further report was presented by Messrs. Merz & McI,'llan, 
based upon actual tenders from manufacturers. Alternative 
prices were obtained for the single-phase and direct-current 
systems. The latter proved to be substantially cheaper 
both in capital expenditure and operation. Contracts were, 
therefore, placed providing for the conversion of the whole 
of the suburban lines on the high-pressure, direct-current 
system, the work to be carried out in three stages. With 
the exception of the coach equipments, all the contracts 
have been executed by British or Australian firms with the 
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station design without interfering wit 
the symmetry of the present station. 
The first station is laid out to contain 
six 10,000-Kw. turbo-alternators, which 
suffice for present reyuirements, and include two spare 
sets for the purposes of stend-by and over-haul. ‘The 
two. boiler houses are at right augles to the engine 
room, and each is provided with its own coal store and 
coal-handling machinery. The elevation of the power 
station is shown in fig. 6. Between the two boiler houses 
is а space occupied by a general-purpose building containir g 
stores, water-storage tanks, workmen’s accommodatiou, 
laboratories, test tanks, &c. Placing these accessories in 
this position has proved efficient as regards administration 
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and working, and the separation of the engine room from 
the boiler house by а lower pump room has a good effect. 

Boiler Houses.—The equipment of each of the boiler 
houses, fig. 2, is as follows :—12 Babcock & Wilcox marine 
type water-tube boilers, 30,000 Ib. normal evaporation, 
210 lb. per sq. in. working pressure, 610° F. total tem- 
perature of steam, 6,725 sq. ft. heating surface, 168 sq. ft. 
grate area ; two chain-grate stokers per boiler ; 288-pipe 
Green economiser per boiler; six Sirocco fans, one fan to 
two boilers ; two Weir impulse turbine-driven centrifugal 
feed pumps; two Nichols vertical single-cylinder feed 
pumps. 30,000 lb. capacity water per hour, each type feed 
pump ; two sets ash-handling plant ; three coal conveyors, 
40 tons per hour each ; one coal storage yard and crane. 

The boilers are arranged six a side in pairs, each boiler 
having ite own integral superheater and economiser. One 
steel chimney, 7 ft. in diameter and 58 ft. above economizer 
floor level, with an induced-dranght fan, serves each pair of 
boilers. The furnaces are arranged at present to burn coal 
from the State mine at Wonthaggi or Newcastle (N.S.W.), 
but the arches could, doubtless, readily be adapted to burn 
brown coal if neceesary. 

Coal and Ash- Handling Plant. — The storage and handling 
of coal is provided for by means of railway sidings, the full 
and empty wagons being worked in a continuously forward 
direction. The 15-ton bopper wagons dump their coal into 
large hoppers below the track, between the boiler houses 
and the storage yard. From these hoppers the coal passes 
to:the bucket conveyors below, which carry it over weigh- 
bridges, weighing four bucketa at a time, to the coal 
bunkers above the boilers, or by the central conveyor to the 
coal storage yard. Motor-driven crushers are provided 
below the hoppers. The coal, on reaching the gantry over 
the coal storage yard, can be automatically dumped where 
required, just as in the coal bankers. Їп addition, a grab, 
handled by an electric jib-crane of the luffing type, can be 
used to spread the coal over the storage area. To recover 
this coal for the boiler houses, the grab can be brought iuto 
use again, feeding the chutes to the travelling coal filler in 
the underground passage below the storage ground, which 
returns it to the other conveyors ; or the grab can deliver 
it direct into an anxiliary hopper on the end of the coal 
gantry, which, in turn, feeds the main hopper. р 

The ash-handling equipment consists of two sets of 
suction plant, each with an exhauster driven by a 60-8 H. r. 


Fic. 3.— SCREENING PLANT. 


motor, and a receiver, into which the ashes are drawn while 
being subjected to a fine spray of cooling water. The four 
ash bunkers are erected over the track on which ash wagons 
are worked in between the coal wagons. A few 4-ton 
trucks, running on narrow-gauge rails under the furnaces, 
are provided for ash handling in case of emergency. The 
suction ash plant also deals with the soot from the 
economisers. 

Generating Plant. — The generating plant is so arranged 
that, provided any one boiler is in steam, apy one turbo- 
alternator can be started up: but, as no atmospheric exhaust 
valve is fitted between the condenser and the turbines, these 
are not intended to run on atmosphere, and two small 


auxiliary turbines, each of 350-K.v.a. capacity, have been 
installed for starting up the power-house auxiliaries at any 
time when all the main turbines have been shut down. In 
addition, the breakdown of anything comprised in one 
generating set will not prevent the operation of the 
remaining sete. 

Each prime mover is treated, as far as possible, as an 
independent unit; thus each turbo-generator has its own 
oil-cooled transformer for stepping up to 20,000 volte, and 
a transformer stepping down to 440 volte for operating 
the circulating water, oil-cooler, and air-filter pumps, &c. 


Fig. 4.—PuMP HoUsE : CIRCULATING PUMP MOTORS IN 
FOREGROUND. 


Although experience seems to indicate that oil in traus“ 
formers presents a negligible fire risk, it was thought wise 
to install the transformers belonging to each generator in a 
chamber outside the engine room ; this being out of reach of 
the engine-room crane, special provision is made for lifting 
the transformers off railway trucks. Between the trana- 
former chambers are intervening chambers containing air- 
filters, neutral resistances, &c. "The whole of the condenser, 
boiler feed, transformer, air cooler, turbine oil cooler, and air- 
filter auxiliaries are placed on the same level in the base- 
ment, and easily accessible, the basement being well lit and 
free from obstructions. 

The turbine room, fig. 1, will ultimately contain six 
Parsons horizontal pure-reaction turbines, with divided 
cylinders, 1 h.p. and 2 (or one double-flow) l.p. cylinders. 
'l'he normal working conditions are : Steam pressure, 200 lb. 
per sq. in.; steam temperature, 600 F.; vacuum, equal to 
nn absolute pressure of 1:25 in. mercury; speed, 1,500 R. P. u. 
nergy is generated at 3,900 volts, 25 cycles, three-phase, 
the economical output being for four sets 10,000-Kw. each 
под for two sets 12,500-kw., at 0°95 lagging P.F. The 
maximum continuous capacity is four 12,500-Kw. and two 
14,000-Kw., while the maximum output for short intervals 
is four 14,000-Kw. aud two 15,000-Kw. 

In addition, there are also provided six Weymouth twin- 
surface condensers of the Contraflo type, each twin 
condenser having a cooling surface of 22,000 sq. ft., and 
being capable of dealing with 120,000 lb. of steam at a 
vacuum of 28:8 in. when supplied with 14,000 gallons of 


cirenlating water per minute at a temperature of 60" F.; 


six Michell-type Weymouth air-and-water-extraction pumps, 
working on the kinetic system, each combined set of 
air-and-water-extraction pumps being driven at a speed of 
750 R. P. M. by an induction motor of 80 k. H. P.; six circu- 
lating-water pumps, each of the vertical-turbine type. and 
capable of delivering 40,000 gallons of water per minute 
when driven at a speed of 500 R. P. u. by a vertical induc- 
tion motor of 225 E.H.P.; six bilge pumps of the vertical 
centrifugal type, cavable of lifting 100 gallons of water per 
minute against а head of 35 ft. when driven by induction 
motors of the liberal rating of 6 E.H.P. at 750 В.Р.М. 

The are six Sirocco ventilating fans, each driven by a 
30-в.н.р. Westinghouse induction motor; six transformer 
oil circulating and wet-air filter pumps, each being driven 
by a Westinghouse induction motor of 15 B. li. P.; віх 
350-K.V.A. auxiliary turbo-generators, non-condensing, 
generating three-phase energy at 140 volts, 25 cycles, for 
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FId. 6.—SECTIONAL ELEVATION OF POWER STATION AT NEWPORT, AUSTRALIA, 


starting пр: sundry motor-driven oil pumps, an air com- 
pressor and a vacuum cleaner. The Babcock & Wilcox 


turbine room crane has а capacity of 60 tons, with an 
auxiliary hoist capable of lifting 50 tons, the span being 


75 ft. Fifteen- ton hand-operated cranes, by the same firm, 


are provided for the repair shop and pump house. 

The high and low-pressure portions of the turbines are 
in separate cylinders, the high-pressure cylinder being of 
cast steel. The rotor shafts and disks are forged of solid 
steel. Each turbine is directly connected to the condenser 
below it, which is supported on large steel spiral springs. 
There is no exhaust valve between the turbine and the 
condenser, it being intended that these turbines shall not 
run on the atmosphere longer than is necessary to get a 
spare turbine into commission. In the case of the two 
turbo-alternators yet to be installed, the economical output 
of the turbine has been raised to :12,500 Kw., and the 
maximum continuous output to 14,000 Kw., the steam con- 
sumption being correspondingly reduced. The machines 
will be.similar to the four already installed, the improved 
rating being obtained by end-tightening " of the blading, 


and other modern improvements. The speed of the turbine 


can be controlled by a small electric motor from the control 
room switchboard. Oil is supplied continuously under 
pressure to the bearings by means of two gear pumps, a 
steam-driven pump being provided for starting up and 
shutting down. 

The alternators are totally enclosed and ventilated by fans 
on the rotors, in addition to the forced ventilation by means 
of the separately driven Sirocco fans. The alternator is 
excited by an exciter mounted on an extension of the alter- 
nator shaft, the exciter being of the compound type, but 
without commutating poles. The construction of the stator 
windings of the alternator is interesting. Cotton-oovered 
stranded wires are laid up into an oval conductor the full 
area of the slot; each conductor is soldered to a flat copper 
end-connection, thus simplifying the end connections, and 
facilitating rigid anchoring. The Michell type thrust 
bearing, an Australian invention, is used throughout. 


Water Supply.—The situation of the circulating pumps 
is a novel and convenient feature of the design. The 
water supply to the pumps is in duplicate, with arrange- 
mente so that four pumps may be supplied from each half 
of the duplicate system. As this is sufficient for the full- 
load output of the station, overhaul operations in connection 
with the maintenance and upkeep of the water-supply 
system can be carried out at any time as a matter of routine. 
Condensing water is taken from the River Yarra, to which 
it is returned on the opposite side of the retaining wall 
after use. The two collecting channels terminate in screen 
pite, the water passing first through stationary screens, 
which remove only the heavy débris, and then through 
revolving screens consisting of link chains carrying 
galvanised iron-wire screens. Four screens are provided 
(fig. 3), each being driven by a Westinghouse 5-B. H. P. 
motor. The screens are washed by jets of water supplied 
at 50 to 60 ]b. per вд. in. pressure by two pumps driven by 
Westinghouse 53-B.H.P. motors. The screens were supplied 
by Messrs. Babcock & Wilcox, and the pumps by Mesars. 
Gwynne, of London. The pumps are installed in a pit 
below the pump-house basement, so that they are flooded at 
all stages of tide. The induction motors (fig. 4) driving 
these pumps, which are mounted on the turbine floor level, 
are of the vertical type, equipped with Michell thrust 
bearings; separate thrusts are provided for the motor as 
distinct from those for the pump shaft, the drive being 
through a flexible coupling. 


Power Station Switch House. — One of the most 
interesting features of the installation is the switch house. 
This is parallel to the engine room, but at some slight 
distance from it, there being no attempt to provide ready 
communication between the switch-house and the engine- 
room staff except by telephone and telegraph. АП main 
switching is carried out at 20,000 volts. The power-station 
bus-bars are divided into two sections by means of a 
section switch, each sub-station: being fed from both 
sections. So far as security of supply is concerned, there- 
fore, the arrangement may be regarded as equivalent to 
duplicate bus-bars without the complication and expense of 
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the latter. Another feature is the arrangement for pre- 
venting accidente, a system of mechanical interlocking 
being provided which prevents all possibility of an 
operator obtaining access to conductors while they are alive. 
This applies not only to the conductors of each switch 
panel, but to the sections of the bus-bars themselves; 
that is to say, access to each section of the bus-bars is 
entirely prevented until the whole of the isolating switches 
connected to it are open, thus ensuring that the bus-bars are 
dead. In addition, each oil switch is interlocked with ite 
isolating switches, so that the latter cannot be opened or 
closed while the oil switch is closed. The oil switches are 
electrically operated with remote control, the operating 
mechanism having a wall separating it from the oil-switch 
chamber, so that it can be examined and cleaned without 
danger. 

An interesting feature is the absence of windows in the 
switch house. One side of each switch cell is open to the 
outside air, in order immediately to release any excessive 
air pressure in the event of an unusually heavy short- 
circuit. Precautions are, of course, taken to prevent the 
entrance of birds, rain, &c. 

Each phase of the main switches is а separate single-pole 
switch in its own oil tank, the parts working in air being 
isolated from the parts working in oil. Each s.r. switch 
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has multiple breaks in series, arranged vertically close 
together in the middle of the tank, with insulating barriers 
between adjacent breaks, there being four breaks in the 
8.P. generator oil switches. These are so connected that 
upon the switch opening under load the mutual induction 
of the arcs produces a radial blow-out effect towards the 
insulated wall of the tank. Opening speeds up to an 
equivalent of 50 ft. per second can be obtained, aluminium 
being employed to ensure rapid acceleration. The gases 
produced are discharged to the outer passage way. 

The three-phase oil switch will safely open a short circuit 
on a system controlling power of a rated capacity of 
240,000 k. v. A. The operating gear consists of a rotary 
type magnet actuating a countershaft through a toggle 
mechanism and tripping box, the magnet being excited 
' from a 110-volt battery supply and contactor, operated 
from the control board. In addition to red and green 
indicating lamps, there is an alarm-bell device to give 
warning when the switch has opened. 

The generator equipmente are fitted with Merz-Price 
protective gear, while feeder equipments have split-con- 
ductor protective gear. Each generator has an emergency 
control pillar and load indicator fixed in the engine room. 

Control Room. — This is situated at the end of the switch 
house (fig. 7). In it is centred not only the control of the 
main power-station switches of the generators and trans- 
mission feeders, but all electrical operations throughout the 
entire transmission and conversion system are directed 
from this point. On the control engineer rests the 


responsibility of all electrical switching operations, and his 
control is sbeolute. A gallery is provided for visitors, 
although there is little to attract the attention of the non- 
technical observer during operations. The most striking 
feature is a large diagram covering one wall of the room, 
showing the position of all the principal switches on the 
system. 
(To be continued.) 


ELECTRIC IGNITION: COIL AND MAGNETO 
SYSTEMS. 


By F. Н. HUTTON, M.A. 


THe subject of ignition for petrol engines used in motor 
cars is full of interest at the present time, since so many 
developments have been made in recent vears, and so 
much has been learned with regard to the process of 
ignition. The articles in the ELECTRICAL. Review of 
November 7th by Mr. C. Sylvester, and of December 12th 
bv Mr. A. С. Booth, are evidence of this fact, and tes- 
tify to the appreciation of modern battery systems. 
Before proceeding further with 
the subject I should like to enter a 


mild protest against the title, Coil 
versus Magneto. In these days we 
seem to have passed the stage when 
it was a question of only one system 
surviving to the total extinction of 
the other. Both svstenis have been 
developed to such an extent that 
thev are entirely satisfactory for 
ignition when well carried out, and 
it is largely a question of which is 
most convenient or suitable for a 
particular purpose. 

Mr. Sylvester belongs to the school 
of those who vote entirely for bat- 
tery ignition, as evidenced by his 
remark that the magneto will in 
the near future be almost а dead 
letter," and again, '' the same com- 
pany is utilising the same ша- 
chinery for the manufacture of mag- 
netos. This is a big mistake, be- 
cause the majority of its production 
will never be required. 

These are rather sweeping statements. 
quite justified bv the facts? 

The high-tension magneto in pre-war days had been 
developed into a very reliable and efficient machine, 
which rarely gave trouble. Since those days the mag- 
neto industry has been transferred to this country, and 
has developed and grown in a most remarkable manner. 
Not only were there about 300,000 magnetos manu- 
factured between 1914 and 1918, but during that time 
the design was being rapidly improved in nearly every 
important detail, until the machines as finally turned 
out were about as good as could be desired. The mag- 
netos that are now being made for motor cars con- 
form to this high standard, and the makers have 
the benefit of all their war-time experience on the de- 
sign of complicated aeroplane types. To mention only 
n few points. The introduction of laminated pole pieces 
in place of the solid cast shoes formerly emploved has 
greatly improved the low-speed sparking characteris- 
tics of the magneto. At the recent Olympia Show 
machines were to be seen sparking regularly over stan- 
dard three-point 5.5 mm. gaps at a speed of 50 R. P. u. 
The new system of cam construction is another impor- 
tant point. Instead of the cams being separate pieces 
of steel they are now ground out of one piece of steel 
tubing, the two cams and the cam ring being all one 
integral part. The cam shapes are formed on special 
profile grinding machines, and are such as to impart 
а smooth regular motion to the rocker-arm, this being 


Are they 
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necessary at the high speeds at which modern magnetos 
operate. By this means the flinging and bouncing 


action of the arm is avoided. Again, the ''jump- - 


spark distributor is generally considered a great im- 
provement; and so on. Nearly every detail has been 
developed in this manner. T 

It has to be remembered that motor cars are made 
for the public, the great majority of whom are not 
engineers or electricians. "What they require in the way 
of ignition apparatus for their cars is something of 
the foolproof and thoroughly reliable order. They 
have been accustomed to magnetos for many years, and 
have been very well satisfied with them on the whole, in 
spite of the fact that swinging ” the engine is neces- 
sary for starting with a magneto, and that this is not 
a pleasant occupation with a large engine when it is 
cold and stiff. Again, from the very fact of this swing- 
ing being necessary, back-fires, which. the average 
motorist dreads more than anything, are of uncommon 
occurrence, especially with а fixed ignition point which 
cannot, therefore, be unduly advanced. Again the older 
motorist: who had some experience of battery ignition 
in the old days of no dynamos and trembler coils has 
& holy horror of this kind of ignition, not having 
realised fully that modern battery systems are an en- 
tirely different proposition. Taking all this into con- 
sideration, and remembering that we are naturally of 
a conservative nature in our habits, it does not seem 
very likely that the average motorist will be in a hurry 
to throw: away his magneto. Апа what the average 
motorist wants, the average manufacturer has to pro- 
vide, if he wants to sell his cars in normal times. 
Moreover, there are almost innumerable instances where 
there seems little prospect of the magneto being dis- 
placed as а means of ignition, and this field appears 
to be & rapidly increasing one. То mention а few 
which come to mind at once: the farm tractor, which is 
just in its infancy; motor lorries and heavy vehicles 
of all descriptions; motor 'buses and taxicabs ; station- 
ary petrol engines for all purposes, and a host more, 
for all of which the magneto seems pre-eminently fitted 
as & means of ignition. From this it would appear that 
the magneto firms need not at once shut up shop and 
draw down their blinds. | | 

On the other hand, we have the facts that practically all 
cars are now turned out fitted with electric lighting and 
starting sets; that the battery must always be kept in 
working order for these purposes ; that this battery can 
be used just as well for ignition in connection with а 
modern closed-circuit system ; that starting with battery 


ignition is very easy, only a very low speed of rotation 


being necessary ; that this is an advantage not only for 
hand-cranking, but also where electric starters are used ; 
that the spark is equally good over the whole timing 
range, and can be advanced or retarded as much as 
desired ; that this gives a very useful additional control 
over the engine and adds a refinement to the perform- 
ance of an engine which is much appreciated by those 
who know how to use it; that battery ignition is ideal 
for slow running, the spark being at its best at low 
speeds.. Using battery ignition we have to remember 
to switch off the current when leaving the car, and to 
retard the timing lever before restarting. These items 
can be dealt with automatically by the introduction of 
thermostatic switches and ignition governors, but that 
means bringing in complications which it is desirable 
to avoid. Now, taking all these facts into considera- 
tion, and bearing in mind that battery ignition has for 
some years been the standard system in the U.S.A., it is 
difficult to believe that it will not be very largely used 
in this country also when its merits become better 
known. Certainly a little more care and attention are 
required than for magneto iguition; which can be prac- 
tically neglected. The battery must be looked after, 
but as that forms an essential part of the lighting and 
starting systems ‘it is not likely to be neglected for long, 
апа knowledge ubout batteries will probably become 
much more general in this country as in America. The 
extra feeling of control given by the ability to use the 


timing of the ignition freely is delightful to anyone 
who has un appreciation of mechanical sense, and likes 
to feel that he is getting the best result from his engine 
under all circumstances of speed and load. The con- 
tact-breaker, distributor, and coil of a battery system, 
if properly designed and constructed, are simple, and 
can be made very accessible.» The first two are generally 
combined ‘and driven by gearing from the dynamo in 
many modern systems, making one unit with the latter, 
so that only one driving connection to the engine js 
required. 

Mr. Sylvester in his article mentions how the Remy 
system was appreciated in the air services, both in this 
country and abroad, and also mentions the Delco as 
used on the Liberty engine which was installed on the 
seaplane N.C.4 when it crossed the Atlantic. Mr. 
Booth, who has had considerable personal experience of 
a Delco system, gives it a very good character, and in- 
deed his record of 9,000 miles of running spread over 
five years without once using the starting handle is re- 
markable. One point must be remembered. Mr. Booth 
is himself a skilled electrician, aud we must not take 
quite for granted that the same result would have been 
achieved if the system had been in unskilled hands. The 
skilled man may not imagine that he treats his car any 
differently to another, but all the same there is a differ- 
ence. A few minutes with a screwdriver or file, a toueh 
here, a clean connection there, the battery not néglected, 
&c., may not seem anything out of the way to an engi- 
neer, but the lavman would leave them out, and in the 
long run they might make a considerable difference. 

In case British manufacturers should seem to be 
neglected in these remarks, I should like to quote a 
paragraph from Mr. Booth's article with which I en- 


tirely agree. I would prefer to see British industry 


in the forefront. On tbe other hand, I have no hesita- 
tion whatever in giving credit where credit is due, even 
though it be to those who are not Britishers, primarily 
in justice, secondarily with а view to encouraging our 
own people to do likewise, if they аге unable to do 
better. That is exactly my feeling in the matter. 

British manufacturers have not yet had sufficient time 
to develop battery ignition systems fully, as evidenced 
by the comparatively small display of them at Olympia, 
but there is no reason why they should not excel in thia 
line as in the case of magnetos. 

The Remy system must be admitted to Бе a very good 
example by all who have had experience of it, and was 
to be seen at Olympia fitted to some high-class cars, 
from the magnificent Lanchester to the little 3-cylinder 
Cosmos, on which, by the way, a particularly neat 
lay-out was provided. In this system simplicity in 
design has been combined with first-class workmanship. 

Mr. Booth raises many interesting points in his 
timely article, but as these do not all strictly bear on 
the subject of ignition perhaps a discussion of them 
should not be included here. Much has been written in 
the motoring Press on magneto and coil ignition, but 
the opinions expressed are generally strongly prejudiced 
in favour of one system or the other, and it is difficult 
to find any well-informed and unbiased pronouncement. 
So far as the present article is concerned, whatever may 
be thought of the views expressed, they are at least 
straightforward impressions put forward without any 
partiality or preference for any particular firm or 
system. | 


СА 


Excess Profits Duty.—The Board of Referees has con- 
sidered an application by the River Plate Electricity Co., Ltd., 
for an increase of the statutory percentage as respecting the 
business of supplying electric light and power in the Argentine 
Republic. The Board has made an order increasiny the percentage 
in the case of any trade or business carried on or owned by a com- 
pany or other body corporate to 9 per cent. with additional 
percentages in the case of other tradeor business as specified in the 
order, A вшм: order wade in reapest of the Bogota l'eieplone 


Co., Ltd. (the business of supplying public telephone servié in the 


Republic of Columbia), increases the percentage to 74 per cent.. 
with additions in specified cases. 


— — 


| | 
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THE ELECTRICAL TRADE OF INDIA. 


WE have already dealt generally with the report by II.M. 
Trade Commissioner in India (Mr. T. M. Ainscough, O.B.E.). 
We desire to repeat our advice that the report should be 
carefully studied, and below we make a few extracts :— 


Competition from the United States is 
becoming particularly keen in electrical 
machinery, mining machinery, steelworks 
plant, oil-crushing and refining machinery, 
machine tools, and miscellaneous engineering supplies for 
industrial purposes. Before the war, British makers had such 
ь hold on the trade, largely on account of the fact that 
purchases were usually made in London by the managing 
agents of Indian industrial concerns, and also because British 
engineering practice and standards were preferred, that 
foreign competition made little headway. During the past 
four years, however, orders have had to be placed in the 
United States for immediate requirements, and it is likely 
that the American connections, having once been made, will 
be retained, and we must regard this competition as being 
permanent. So far, very few American manufacturers have 
opened offices in India, but their representatives are very 
active, and buyers are being inundated with catalogues and 
literature of all kinds. Mention should also be made of the 
value to American industry of having American engineers 
at the head of some of the largest industrial ventures in India. 
(A number. of instances are given in the Trade Commissioner's 
report.) 

The effect of the break in the supply of the British product 
wil probably extend for many years, inasmuch as the plea 
will be made that, in order to secure homogeneity of plant, 
future extensions should also be obtained from the makers 
of the original machines. ‘The influence of engineers ^n 
responsible positions is also very great outside the sphere of 
their own works. There were in India, before and during 
the war, no finns of consulting engineers, as this work was 
almost entirely done in London. onsequentlv, the advice 
and opinion of the chief engineers of successful industrial 
undertakings is eagerly sought by the rulers of native States 
and the promoters of other ventures. The leading British 
industrial firms in Calcutta are also now engaging the services 
of trained British engineers on their staffs to advise them 
with regard to new plant, and it is to be hoped that more 
British engineers will come out to India in a consulting 
capacity. The openings are very great for specialists of all 
kinds, particularly for highly qualified mechanical and elec- 
trical engineers, with a thorough knowledge and experience 
of modern industrial practice and organisation. 


The leading groups of electrical machi- 


American 
Competition. 


How to nery makers already possess strong local 
Combat it. branches in the leading centres. and there 

is а thoroughly representative Indian 

Committee of the British Electrical and Allied Manu— 


facturers’ Association in Calcutta. One prominent firm 18 
believed to be proposing to erect works in the country. In 
view of increasing American competition. particularly in 
hydro-electric enterprises. makers of suitable plant should 
take steps to strengthen their position. and mannfacturers of 
the smaller allied nroducts would be well advised to associate 
themselves for selling purposes with one or other of the 
principal groups. so that thev тау receive the advantaves 
of the group's technical knowledge and selling oreanisation 
on the spot. and also to enable the group to quote for a com 
plete installation. Tn view of the considerable developments 
which are taking place in India in the use of water power 
for industrial purposes, manv of which are already either 
in progress or projected, it is essential that British makers 
of water turhines. generators, transformers, and all the lesser 
articles which make up a complete plant, should be strongly 
represented. Verv severe competition will be exnerienced 
from the United States, and it must Hot be forentten that 
the engineers of some of the largest hvdre-electric schemes 
in India. who have great influence on the placing of orders, 
are Americans who were formerly in the employ of our prin- 
cipal American competitors. 


Very large extensions are planned for 


Camino iron and steel works plant. enower plants 
Industrial of all kinds. particularly electrical, im- 
Development. proved mining machinery. complete 


machine shop equipment. and complete 
installations of textile (cotton. woollen, jute, and vossiblv 
ek) mills. flour and paper mills. sugar refineries, oil pres- 
eing and refining mills. glass warke chemical works. oil-well 
equipment and pipelines. Shipbuilding varde. tanneries and 
leather factories, snap works, paint works and cement plants. 
not to mention the repairs and renewals and considerable 
extension to public works, railways, and the postal, telegraph, 
and telephone services, ` | | 
One point. in narticenlar chanld he harne in mind hv the 
British manufacturer, and this is the necessity for quoting 
for the supply and erection of a complete plant. 


In our issue of December 26th, 1919, 
detailed figures were given of India's im- 
port trade in electrieal goods. The follow- 
ing remarks by Mr. Ainscough should be 
read in conjunction with those statistics. 

Philips's Dutch-made lamps have obtained а firm hold, and 
Japanese lamps of all kinds have entered the market. Тһе 
delnand for electric ceiling fans, and to a lesser degree for 
desk fans, js increasing rapidly, and will continue to do so. 
American and ltalian makes are the best known, best adver- 
tised, and most actively sold fans on the market. There is 
à great opportunity for the British maker in this direction 
if only he will make the goods in strict accordance with the 
wishes of his representatives on the spot. As regards heavy 
cables, British makers, owing to their reputation and excel- 
lent selling organisation in India, are able to hold their own; 
but, in the finer wires for house wiring, the Japanese maker 
has come to stay. Ав a rule, the Japanese productions are 
not equal to the British makes, but during the war India has 
been only too glad to accept any quality in order to satisfy 
her demands. There is little doubt that we shall regain the 
greater portion of this trade, but there will be kecner com- 
petition than before, and Japan will probably retain а great 
portion of the bazaar trade. British standard marks ehould 
be carefully watched against infringements. A  coniplete 
range of samples of Japanese electrical accessories in the 
Indian market, with a full report on them, may be seen by 
interested firms at the Departinent of Overseas Trade. 


The manufacture of electrical machinery 
such as dynamos, motors, transformers, 
&c., Las not yet been attempted in India 
on account of the difficulty of obtaining 
the requisite material. After experiment it would doubtless 
be possible to produce suitable cast iron, but there is no 
immediate prospect of producing from indigenous sources the 
thin iron core-plates, electrolytic copper wire and sections, 
cotton yarn and tape, and press-spahn. The cotton tape and 
yarn required must be made from fine counts, entailing the 
use of long-staple cotton, and the finished product must be 
entirely free from dressing and of uniform dimensions. ‘This 
has not yet been produced in India. 

A certain amount of switchgear for direct current has been 
manufactured in India during the war, and the results reflect. 
great credit upon the firms concerned, the gear comparing 
very favourably with similar imported articles. The difficul- 
ties of manufacture have been great, as, with the exception 
of pig-iron for the castings, recourse has had to be made to 
inported copper sheets, brass bars, &c., and in almost every 
case it has been necessary to utilise such material as waa 
obtainable rather than that which would normally have been 
used. All small pins, screws, nuts, springs, and washers 
have had to be manufactured, either by hand or upon un- 
suitable machinery, and this has resulted in increased cost 
of production and the sacrifice of interchanzeabiltyy 

A notable achievement has been the successful production 
of electrical porcelain, the insulators now produced in India 
being in every way equal in quality to the usual imported 
tvpes. None were made in India before the war. and if the 
existing factorv is extended to supply insulators in large 
quantities the imports will be considerably affected. If elec- 
trical porcelain becomes readily available, factories could be 
established for the manufacture of such accessories as ceiling 
roses, tumbler switches, wall plugs, cut-outs, distribution 
fnses, &c., all of which are at present imported. 

All such electrical fittings as watertight lanterns, deck 
fittings, ironclad plugs and sockets. hand-lamps, table lamps. 
plain glass globes, and the like, are now manufactured in 
mifficient quantities to meet the present curtailed demand. 
It is stated that in many cases they are superior to the im- 
ported article, and only in rare instances is there a marked 
inferiority. 

No attempt has heen made to produce insulated conductora 
and insulating materials (except porcelain), and the whole 
of the requirements have been met from imported stocks. 
The rubber now produced in Southern India, however. is of 
very high grade, and eminently suitable for electrical pur- 
poses, and there is no insurmonntahle obstacle to be over- 
come for the production in India of all types of insulating 
materials and insulated conductors. 

Negotiations have heen proceeding for some time with a 
large British electrical comnanv for the erection of works at 
Sakchi for the manufacture of lamps. metors, and the more 
simple tvpes of electrical machinerv. Tn addition, a pro- 
minent Calcutta firm is starting a workshop for the mann- 
facture and repair of certain classes of electrical machinerv. 


Trend ot 
Import Trade. 


Local Electrical 
Manufacture. 


Prompt Return of Railway Wagons Urged.—While it 
is most important that additional wagons should be placed on the 
railwavs in !order to relieve the present congestion which is 
seriously hindering the trade of the country, that is not the only 
wav in which a remedy mav be found. We are апте that traders 
will vive sempathetie consideration to the appeal which anpeara in 
our advertisement pages to-day in which it is urged that if wagons 
were rapidly unloaded. released. and returned expeditiouslv, the 
result would be equivalent to getting more trucks on the railways. 
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CORRESPONDENCE. 
Letters received by us after Б P.M. ON TUESDAY cannot until 
the following week. Corre should forward their communi- 


cations at the earliest possible moment. Mo letter can be published 
unless we have the writer's name and address in our vossession, 


The New Cable Standards. 


I ain obliged to you for inserting my letter in your issue 
of December 26th, and forgive you the printer’s error B 
& G” for "B & S gauge. My promotion to the rank 
of captain also occasions ше surprise, but I will not suggest 
ы this is premature until a search in the records has been 
made. 

The Institution’s acceptance of 1/.044 in. wire for ordinary 
sub-circuits in house wiring will probably occasion a feverish 
demand for this size, which my firm, and presumably others, 
will lay themselves out to meet. Up to now it has ranked 
with 1/20 S.W.G. as little more than an embellishinent to 
the list of V.I.R. cables, so that for a week or two the supply 


may not equal the demand. However, we will all do our’ 


best. 

Meantime, there will be many wiring firms—and wiremen 
also—who will be shy at using the smaller 0.0015 sq. in. 
cable (1/.044 in.). The extra cost of wiring with the next 
new standard size, .002 sq. in. (3/.029) will be considerable, 
and 1/18 S.W.G. (1/.045), the old friend of the competition 
wiremen, should not be forgotten. I predict that it will be 
manufactured and used for many years yet in spite of the 
new wire standards. 

The cost of wiring per point with 1/.044 in. will not be 
much less than with 1/.043 in., for there will be no gain 
in the cost of labour, and there is no doubt that the work 
with 1/18 will be better. Incidentally, it is of interest to com- 
pare the cost of 1/.044 inch C.M.A., and that paradoxical cable 
N/A-C.M.A., with that of 1/18 of equal qualities of insulation 
but larger copper section made by non-C. M. A. firms. 

But those who want altogether non-association 1/.044 in. 
for low-priced wiring work shall! have it in as large quantities 
as they desire, now that the I. E. E. has blessed it. 


For the 
Edison Swan Electric Co., Ltd., 
. CHARLES RAPHAFL, 
Manager Cable & Wire Department. 
Ponders End. Middlesex. 
December 31st, 1919. 


In many of the letters you have published recently, the 
most important advantage of the new method of describing 
the size of cable has been overlooked. 

I understand that it is intended that each size shall be 
described by its nominal sectional area in square inches. 
instead of by the number and gauge of the wires, thus 7/90 
will be known as .007 or 19/16 as .06. 

At present, in calculating cable sizes, it is necessary first 
to decide on the area. and then to translate that area into 
number and gauge of the wires, but with the new lists it is 
only necessary to order cable of a certain sectional area 
sn in the case of .003, which may be either 1/16 or 

Tt is difficult to learn a new way of describing an article 
of everyday use quickly, but I have proved for myself that 
the new method of describing cables by sectional area saves 
a great deal of time and trouble, and I am confident that the 
new system will be a great advantage to the industry. 


W. Cross, M. I. E. E. 
Newcastle on Tyne. 
December 30th, 1919. 


The Lesco ” Holder. 


Lesco, Ltd.. have supplied me with a sample of their new 
pattern lampholder. which is certainly ingenious. I have 
called their attention to the fact that the weight is taken 
entirely on two small indentations in the too part of the 
holder. This. I think, would not he safe. if the holder was 
hanging up in a high public building, and supporting. sav. 
a heavv Holophane shade. Somethine more mechanical than 
two little indentations would be needed to make the holder 
entirely safe. This is more important. in that the holder is 
made from light spinninas and not from castings. The 
makers state that in actual nse much of the weight is taken 
off the indentations bv the fact that the top nart is a tight 
fit. In the sample which T have, however, this is not the 
cage, and the weight is really taken entirely on the indenta- 
tiens. Mv own feeling is that the lampholder would not be 
safe where there is any corrosion, such as happens in damp 
atmospheres. 

Tt would be interesting to have the opinion of other en- 


gineers оп the subject. 
| | . Turnbull. 
Electricitv. Works, 
North Shields, 
January oth, 1020. 


The Fuel of the Future. 


With reference to Economy's letter in your last issue, 
in which he reproaches me for not being broad- minded, 
apparently he did not read the opening sentences of The 
Fuel of the Future and the Gas Companies," for it was 
stated therein that it was written because the B.C.G.A. were 
endeavouring to persuade the public that by using gas one 
was utilising the nation's coal in the most efficient way. The 
way is not closed to Economy to save the remaining 
80 per cent. of the coal heat value bv my article; all it hus 
done is to show that as electricity is already more efficient 
than Bs 3 saving in the process will make it overwhelmingly 
80. Economy will read his letter carefully he will 
see that he is in complete agreement with me, for in pointing 
out that it 18 the 80 per cent. waste of heat at the stations 
that must be corrected, he has obviously dropped gas out of 
his calculations. Therefore, if I аш not broad-minded, he 
falls into the samo category. 

B. L. Klemens. 


Blackheath, January 5th, 1990. 


REVIEWS. . 


Principles and Practice of Electrical Testing. By R. G. Allen, 
B. Sc., A. R. C. Sc. I., A.M.LE.E. Pp. 363, 286 figs, Lon- 
don: Messrs. Longmans, Green & Co. Price 188. net. 


The title hardly does justice to the scope of this work, since 
several of the earlier, and in many respects the most interest - 
ing, chapters deal with general theory concerning continuous 
and alternating- current circuits. These chapters take the 
form of а mathematical treatment of a series of problems 
and theorems from which much useful information may be 
obtained. 

Coming to the part aco uns with testing proper, we first 
find the measurement of high, low, and СЕ resistances 
fully described. Modern direct-reading commercial instru- 
ments are exemplified by an account the Megger set 
for insulation testing, though no mention is made of the 
ипрогёарі adaptation of this instrument for the measurement 
of low resistances. Particular attention is paid to the mea- 
surement of insulation resistances of ''live" systems. 

Magnetic measurements with regard to permeability and core 
loss are next fairly completely dealt with, though the double 
yoke method, which permits of permeability tests on straight 
bars (or even on bunches of laminations) by the ballistic 
method, 1s not described. 

Succeeding chapters deal with the measurement of tem- 
ше rise, inductance, and capacity, and follow usual 

nes. 

A large amount of space is devoted to machine tests, and 
а full account of the methods available for measuring losses, 
efficiency and regulation, and for the determination of the 
various characteristic curves of generators and motors (for 
continuous and alternating currents), of converting plant, 
and of transformers is given. 

An excellent feature of each test is that tables of results 
obtained from typical machines are given for the use of 
readers in furtherance of their studies. With regard to these 
tables an important criticism may perhaps be made, namely, 
that many of the columns or lines are not sufficiently labelled, 
only the syinbol of the quantity concerned being given. Of 
course, in many cases this will be sufficient. to identify both 
the quantity and the unit, but a much better plan is to label 
clearly each column with the паше of the quantity, the 
name of th, unit, and with the symbol (or formula by which 
the quantity is derived). The possibility of misunderstanding 
is then а ‘equately prevented. 

As wi? be gathered. from the account already given, the 
book covers a very wide range of matter, the most notable 
omission being supply meter testing. 

The diagrams, which have obviously been specially drawn 
for the book, are clear and well reproduced. The work will 
be useful to students of electrical engineering who have com- 
pleted an elementary course, particularly if they have received 
a good mathematical training. | 


Water-power in France. — Mention is made of tidal 
power projects in France and of the new French law on water- 
power developments of all kinds. Experiments with & view 
to utilising tidal power are to be made under Government 
auspices in St. Briac Bay on the north coast of Brittany. 'The 
new law provides that no one may utilise tidal or other water- 
power without & State concession. Natural and artificial 
waters, canals, rivers, and lakes are included. In order to 
avoid legal work and expenses which would be prohibitive in 
the case of sinall concerns, the latter are exempted from the 
new law so long ae tbe waximum power does not exceed 
50 Kw. There were in the basin of the Seine in 1910 some 149 
hvdro-eleetric equipments serving village lighting; of these, 
36 were from 9 to 10 R. p.; 43 from 11 to 90 R. p.; B from 
91 to 30 H. p.; 13 from 31 to 40 H. b.; amd 8 from 41 to 50 н.р. 
Technical Review. А A c pý : 
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Trade with South China.— Those of our readers who are 
interesting themselves in trade with South China will find a long 
account of а visit paid to Swatow, Foochow, and Amoy by 
Н.М. Commercial Secretary at Hong-Kong, in the Bozrd uf Trade 
Journal for January Ist. 


American Foreign Trade.—Mr. J. P. Morgan's company 
has formed the Foreign Commerce Corporation of America. to 
сатту on foreign trade. It is proposed to devise new means for 
continuing America's foreign commerce. The new concern will 
probably act in close co-operation with the Foreign Finance Cor- 
poration ; both concerns, says the Times Financial Correspondent 
at New York, are backed by tremendous capital resources. They 
„may well be regarded as the vanguard of a systematic invasion of 
the world's foreign trade fields, and particularly those of Europe." 


New Capital Issues of 1919,— Statistics issued by the 
London Joint City and Midland Bank, Ltd., give the following, 
among other totals, of the new capital issues during the past two 
years, and during the month of December, 1919 :— 


Month of 

Dec., 

1918. 1919. 1919. 
Con mercial, industrial, їс... . £10,837.199  £92,591,207  £11,071,697 
Electric light and power е 23 1,56',760 3,604,088 1,900,000 
Iron, coal, steel and engineering .. 15,513,073 24,635,948 8,315,312 
Telegraphs and telephones .. — 5,455,000 4,595,000 

` Tramways and omnibus 133,200 1,449,247 — 

Trade with Japan.—Mr. Е. F. Crowe, C. M. G., 


H. M. Commercial Counsellor in Japan, is now in this country, and 
he will shortly make a tour of the provinces for the purpose of 
being interviewed by manufacturers and merchants who desire to 
obtain information to assist them in understanding the Japanese 
market, and in developing their overseas trade. Firma desiring 
to meet Mr. Crowe should communicate with the Department of 
Overseas Trade, 35, Old Queen Street, London, S.W. 1. 


E.T.U. Members’ Income-Tax.—At the Westminster 
Police Court on December 31st. according to the Daily Telegraph, 
more than 50 members of the Electrical Trades Union were 
summoned for non-payment of income-tax due on quarterly 
assessments. The men had been employed at the National Aircraft 
Factory, Waddon, near Croydon. Mr. R. T. Rayner, the collector 
for the district, said the whole of the cases has been under the con- 
sideration of the men's Union, and had been the subject of appeal 
to the Commissioners of Inland Revenue. The result was that the 
assessments were confirmed, and amended notices were served 
finally on August 12th. The men claimed as expenses a travelling 
time allowance of 48. a day, which was paid by the firm each day. 
In addition they were paid 18. a day travelling expenses. 

Mr. Lark, solicitor, who appeared for a number of the defendants, 
asked: for an adjournment in order that he might consult the 
Somerset House authorities. He hada letter from a superintending 
collector to the effect that the men were not to be assessed upon 
the actual cost of travelling to and from their work. 

Mr. Rayner said the 48. a day was claimed by the Commissioners 
as money earned. 

. The magistrate. Mr. Leycester, adjourned the cases for 21 days. 
80 that the men might have evidence that the matter had received 
full consideration. 


A Chinese Trade Burean.—The British China Trade 
Bureau (Publicity Bureau for South Chins) has been transferred 
to the Federation of British Industries. The transferenoe of the 
London organisation of the Bureau from its offices in Regent 
House, Regent Street, to the headquarters of the Federation is & 
step in the direction of practical co-operation between manu- 
facturers and merchants. This Bureau was an organisation set on 
foot to provide an essential link between the home manufacturer 
and the distributing merchant in China on the one hand, and а 
consuming population of 50 millions of people on the other. It 
was realised that if British enterprise was to make headway 
against the powerful trade propaganda of the Japanese in this 
market, some form of counteracting activity had become necessary 
for British trade. The Bureau established its own organisation 
throughont the four provinces of Kwangtung, Kwangsi, Yunnan 
and Kaeichow, with the result that to-day it exercises a con- 
trolling influence over nearly 100 newspapers published in the 
‘vernacular. Amongst its other activities it 18 prepared, free of 
charge ог commission, to introduce British manufacturers at home 
to British merchants in China, or rice versá, The Bureau has in 
its possession a mass of valuable information relating to market 
conditions throughout the regions in which it operates. The new 
direction of its activities in London will be placed under the 
superintendence of Mr. Henry Hobden, who is now in charge of 
the China Section of the Overseas Trade Organisation of the 
Federation, and who was under Sir Arthur Steel-Maitland, in the 
Department of Overseas Trade, where he had charge of the Far 
Eastern Section. 


Copper Prices.— MssRS. F. SMITH & Co. report 
January 6th :—Electrolytic bars, sheets, wire rods and H.C. wire 
no change. | 

Messrs, JAMES & SHAKESPEARE report January 7th :—Соррег 
bars (best selected), sheets and rods, £167, an increase of £10. 


Auction Sale.— By order of the Disposals Board ( Ministry 
of Munitions) Messrs. A'laop & Co. will sell by auction on 
January l€th at Hollywocd Lane, Fulham. a quantity of electrical 
fittings, building material, xc. See our advertising pages to-day. 


BUSINESS NOTES. 


рала 


Electric Lamp Сһагбеѕ. — The Middlesex Profiteering 
Appeal Tribunal dismissed an appeal by Messrs. Watson, Marsh and 
Co., Ltd., Brondesbury. against an order of the Willesden local 
committee to refund 24d. of 104d. charged for an electric bulb. 
The local committee argued that a reasonable profit would be 


secured by the sale of the bulb at 8d.— The Times. 


" Lead.—Messks. James FORSTER & Co. report under 
date January 3rd :— 

Since our report of December 20th, we have had seven market days with a 
turnover of about 20,000 tons, and an advance of £6 a ton—a record unsur- 
passed both in quantity and values, That speculation has had much to do 
with the position which exists to-day cannot be denied. Without it values 
would not have increased as they have done, but it is equally true that the 
Intrinsic position is such that nothing could have prevented a large increase in 

rice.. . . The market closes at the top, £46 5s. for April, and £4517s. 64. 
or January, and we wish we could think it would not go higher. 

Messrs. JAMEN & SHAKESPEARE report that the price of English 
pig lead on Wednesday, January 7th, had advanced to £49, an 
increase of 50s. for the week. : 


A Milan Market.—We are informed by the Ввггївн 
ITALIAN CORPORATION, LTD., of 12, Nicholas Lane, London, Е.С. 4, 
that preparations аге being made for holding а Trade Fair in 
Milan, from about April 12th, 1920, for а fortnight. The fair will 
not be an exhibition, & place where each exhibitor sets before the 
public only his best productions, but à market where producers of 
all nationalities can show to the trade, samples of their pro- 
ductions, and where buyers oan ascertain in the ghortest time and 
with the least trouble what goods are being produced, the terms 
and quantities offered, and the conditions of delivery. The stands 
offered are shops measuring 3°50 x 3°50 metres (about 114 ft. 
square) floor space, completely enclosed, roofed in and with glass 
fronts, but not furnished. Sixty such stands are reserved for 
British producers and manufacturers. Roofed sheds and outdoor 
open spaces are also offered for machinery and large exhibits. The 
above Corporation has been appointed agent of the Fair Committee 
for the British Empire, and is authorised to deal with applications 
for space, &c. 


British Trade-Mark Applications.— Appended is a 
summary of the recent applications for British trade-marks in 
respect of productions connected with the electrical trades and 
industries :— Thermaglio. No. 392,781. Class 18.— Electric heat- 
ing, cooking. and lighting apparatus. Industrials, Ltd., 55, Effra 
Road, Brixton, S. W., June 27th, 1919. 

Pat. No. 393,579. Class 6.—Electrically-operated machine 
tools. W H. Clifford, Baron Clifford of Chudleigh, Madeley Road. 
Ealing, W., July 23га, 1919. 

Wizard. No. 395,038. Class 8.—Electric batteries, cells, and 
accumulators. Falk. Stadelmann & Co., Ltd., 85-87, Farringdon 
Road, London, E.C., September 9th, 1919. oa, 

Design, comprising small black circle with atreak of lightning 
across, No. 393,623. Class 8.—Electric batteries. Siemens Bros. 
and Co., Ltd., Palace Place Mansions, Kensington Court, London, W 
July 25th, 1919. 

W. Co., Ltd. (initials of firm embodied in design), No. 392,879. 
Class 50.— Electrical fittings, &c., all madeof wood), The Woodfyt 
Manufacturing Co., Ltd.. 3, Ogle Mews, Upper Marylebone Street, 
London, W., July 2nd, 1919. TN | 

Automac. No. 396,254. Class 13.—Sparking plugs. Picard, 
Dobson & Co., Ltd., 536, Claremont Road, Rusholme, Manchester. 
October 20th, 1919. 

Challenge. No. 393,609. Class 13.—Sparking plugs. The 
Challenge Manufacturing Co., Ltd., 11, Summer Row, Birmingham, 
July 25th, 1919. | 

Sparkite. No. 391,283. Class 13.—Vibrators, contacts and 
points for circuit making and breaking devices used on ignition 
systems. K. W. Ignition Co., 2,811, Chester Avenue, Cleveland, 
O., U.S.A., UMay 6th, 1919. 


Electrical Manufacturing in India.—A new company 
has lately been formed in Calcutta with the title of the Electric 
Apparatus Manufacturing Co., with a capital of 500,000 rupees. 


Charge of Theft.—At Leeds West Riding Court, on 
December 30th, Vincent W. T. Bradshaw, of Sunderland, and 
George Edward Pearson, of Farsley, were charged with the theft of 
electric switches and electric cables, to the value of £394, from 
the Barnbow munition works. Bradshaw had been before the 
Court а fortnight previously, when the сазе was adjourned for 
inquiries. Mr. F. J. F. Curtis, on behalf of the Public Prosecutor, 
said Bradshaw had made а voluntary statement, which implicated 
other persons. А further charge of conspiracy was made against 
both defendants, and Pearson was also charged with stealing а 
25-H. P. electric motor, three fuseboards, and a transformer. Mr. 


W. R. Wilson (representing Pearson) asked for a further remand | 


for & fortnight. and said his colleagues for Bradshaw and the 
Public Prosecutor were agreeable. The Court, therefore, granted 
the further fortnight's remand. Bradshaw being allowed bail in 
£1,500, and Pearson in £2,000. а Е 


Engineering Exhibition at Olympia.—The Machine 
Tool Trades Association is organising its second International 
Engineering and Machinery Exhibition to be held at Olympia 
from September 4th to 25th. The exhibition of machine tools and 
small tools is to pe restricted to members of the Association, but u 
vertain amount of space is still available for other exhibitors. 
The offices are at Queen Anne's Chambers, Tothill Street, 
Westminster, S. W. I. 
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Coal. Mining iu 'Indià.—Quite a large number of ccm:, 


mittees are sitting to consider questions affecting the expansion of 
industries in India. They inolude committees on coal production, 


and purchase of stores. In the meantime а summary of & report by - 


Mr. Trehearne Rees, of Messrs, Forster, Brown & Rees, London, to the 
Secretary of State, on Indian Collieries " has been issued at Delhi, 
pus Reuter s Trade Service. Mr. Rees states that one-third of the 

M in Indian coal mines is at present being lost by bad methods 
of mining, while three-quarters of а million tons are lost annually 
by the wasteful power working of collieries. The proposals con- 
· tained in the report include the filling in of old workings to enable 
more complete extraction of ooal, large organised schemes for 
improving conditions of labour so as to settle non-fluctuating 
labour populations near the mines, central electrio power generation 
on & compulsory non-profit basis, modern coking and utilisation of 
by-produote, colliery-owned sidings and light railways, and 
briquette manufacturing. ·. | 

Belgian Electrical Industry.—A special department of 
the Ministry of Industry and Work has been called into being to 
aasistthe re-establishment of the electrotechnical industry in 
Belgium. It isstyled l'Inspection de l'Industrie, and has published 
details of the former and present status of the electrotechnical in- 
duatry. Before the war, it appears, electrical manufacturing firms 
were 41 in number, employing 8,695 workmen, Most of these firms 
were systematically plundered during the German occupation, and 
especially the larger ones, stocks of raw materials and finished 
goods being alike removed; only the smallest firms in certain 
districts escaped, the Germans apparently being minded to com: 
pensate themselves for our blockade by this method of action. 
The work of reconstitution has consisted, in part, in the recovery, 
where posaible, of the machinery carried away, and in part, in the 
acquisition of new plant. The sum of these efforts is such that a 
recovery of 50 per cent. of the state before the war has been made, 
but only half of the workmen are at present employed on pro- 
duction, the rest being engaged in works of restitution. The 
actual recovery for the whole country being thus only about 25 per 
dent. The province most. injuriously affected is that of Antwerp, 
that least affected being Brabant, on acoount of the secondary 
importance of the рге: war electrical undertakings there. The staff 
now employed numbers 4,275, and is steadily increasing. According 
to moderate estimates, the works may regain their normal pro- 
ductivé capacity within the current year (1919), if no break in 
the supply of raw material, machinery, and labour supervenes. 
The acquisition of new supplies is, however, difficult, and emphasis 
is laid on the hindrance met with in the execution and coat of 


orders placed abroad, and it is considered that allied countries 


should make some sacrifices on behalf of their fellows in Belgium, 
if only for the selfish motive to preserve future access to this 
market. Notwithstanding the enormous difficulties met with in 
furnishing themselves with raw materials, and with the laudable 
desire of escaping from German subeerviency, the Belgians have 
started six new works—one at Lióge for fusible plates and cable 
clips; a glow-lamp factory at Deurne-Sud ; a machine tool works 
at Brussels; a mine-signal works, &c.; these six works, with those 


previously existing, make a total of 47, which form the subject 


of the Governmental inquiry.— Z' Industrie Electrique. 


Swedish Electrical and Engineering Trade. — The 
Financier reports that, according to an inquiry that haa been aet 
on foot by the Electrical Industry Association of Sweden, the 
Swedish electrical industry has made splendid progress during the 
years of war. The combined share capital of Swedish electrical 
industries, which amounted to about 50 million kroner in 1914, has 
at the present moment reached a total of 230 million kroner. The 
total out put value of the trade was about 20 million kroner in 1914, 
and would seem to have come to about 10Q million kroner in 1918. 
However, it is anticipated that the industry must he fully prepared 
to meet much keener competition in the near future, both in the 
home and export markets. | 

It is reported in the daily Press that, as the result of trouble in 
Swedish engineering industry, 12 Stockholm faotories, and three 
in the provinces, have closed down. It is expected that 16 more 
provincial factories will do likewise. Later reports indicate a large 
extension of industrial dislocation. 


Electricity Works and Shortage of Plant.—The Elec- 
trical Development Association has been interesting itself in the 
deficiency of plant which is experienced by many undertakings, 
and wotild like to hear from those who are embarrassed in this way. 


The British Industries Falr at Birmingham.— The 
arrangements for the British Industries Fair (Birmingham Section), 
to be held at Castle Bromwich Aerodrome, from February 23rd to 
March 5th, are approaching completion. The exhibitors number 
650, and 100 000 sq. ft. of space has been taken. Plans for hoepi- 
tality and entertainment to overseas buyers have been made. The 
chief feature will be general hardware and engineering—the latter 
being represented by 200 firms. All classes of brass foundry are to 
be adequately covered, particularly in relation to hot and cold 
water, gas and electric light fittings, and, in view of the national 
housing schemes, it would appear that manufacturers are paying 
special attention to the claims of builders' ironmongery, grates, 


gas ranges and stoves, and to electrical radiators and other elec- ' 


trical appliances in domestic use. The section devoted to 
chandeliers, candelabra, gas fittings, electric light fittings and 
accessories, and lamps of all kinds, including electric pocket lampe, 
is extremely well oovered, and interesting developments are 
promised by enterprising firms. The tube industries, which 
cater largely for the gas and electric undertakings, promise a big 


appearing in the centre. 


French Electrical Companies,—The German Aleatian com- 
pany Elsüssischer Kraftwerke has been converted into French oom- - 
pany, under the style of the Forces Electriques Alsaciennes. Ite - 
headquarters are at Schlestadt, in Alsace, and with a capital of 

‚1,500,000 marks, it works centrals at Kapeltenmuhlen. Markolsheim 
and Sohlestadt. It has lately been engaged in expurgating the 
German members from its board of management. . 

The Energie Electrique du Littoral Méditerranien has decided to 
raise its capital from 60,000,000 to 100,000,000 fr., in order to carry © 
out sundry extensions and improvements tending to raise ita 
capacity to 150,000 H.P., equal to a yearly output of 380,000,000 
KW.-hours. : | 

La Verrerie Scientifique is the style of a company established at 
Paris for the making and sale of X-ray tubes, and all apparatus of , 
precision in glass and quartz. Its capital is 160,000 fr. 

A company called the Etablissements Alba has been launched 
at Paris whose objects are the manufacture and sale of electro 
mechanical apparatus. Its capital is 100,000 fr. | 

The Appareillage Electro-Industriel, which recently raised its 
capital to 1,500,000 fr., has now decided to add to its title the 
names “ Petrier, Tissot et Raybaud." e 

The Société d'Eclairage Electrique des Automobiles, whose offioes ' 
are at Courbevoie, has gone into liquidation. 


£600,000 Thrown Away.— After being closed down for 
over five months, the Ebbw Vale Steel and Ironworks resumed 
operations on Monday. The works closed down last July, 
following a strike of skilled tradesmen. The stoppage cost the 
company £250,000, and the loss to workmen directly affected was 
another £250,000, in addition to a loss of wages amounting in all: 
to about £100,000 to men who were not directly affected, making 
in all £600,000.— Financier. 


What is a Pint? — The old Winchester gallon, long ago 
abolished here, is still in use, with its corresponding pints and 
quarts, in the United States of America. The difference (20 per 
cent.) is a handicap to both the British and the American exporter 
of commodities sold by measures of capacity. The Decimal Assooia- 
tion wishes to collect specific examples of confusion, difficulty, loss of 
trade, or loss of money arising from this difference, and, in the 
interests of the British export trade, invites those interested to 
submit such examples to the Secretary, 229-231, Finsbury Pave-, 
ment House, London, E.C. 2. | | 


Catalogues and Lists. — CREDENDA Conpuits Co., 
LTD., Chester Street, Aston, Birmingham.—lIllustrated leaflet 
giving prices and descriptions of Creda electric irons and 
kettle. — ANA AL 
` AUTOMATIC AND' ELECTRIC FURNACES, LTD:, 281.283, Gray's 
Inn Road, W.C.1.—Leaflet dealing. with output and energy con- 
sumption of metal furnace pots for use with Wild-Barfield electric 
furnaces. Also Bulletin No. 17, entitled “ The Location of Harden- 
ing shop Faults." ү | 

THE ENGINEERING APPLIANCE Co., 22, Cricklewood Lane, N. W. 
Leaflet describing the E.A.C. charging panel for accumulator work. 

BRITISH INSULATED AND HELSBY CABLES, LTD., Prescot and 
Helaby.— Catálogo de Cables, 50 pp. A priced and illustrated list, 
in Spanish, of cables of various types. 

Messrs. FALK, STADELMANN & Co., LTD. Efesca Electrical 
Works, 83-87, Farringdon Road, Е.С. 1.—Catalogue No. 445 (24 pp.). 
giving illustrations, descriptions, and prices of Efesca " lanterns 
and accessories. | 

THE BENJAMIN ELECTRIC, LTD. Brantwood Works, Tariff 
Road, Tottenham, №. 17.—A card, entitled A New Year's Resolu- 
tion," advertising the Benjamin reflector. | 

THE CHLORIDE ELECTRICAL STORAGE Co., LTD., Clifton Junc- 
tion, Manchester.—A 24-page booklet dealing with Exide and 
‘Clifton " portable accumulators and electric hand lamps. Priced 
and illustrated. | Е ` 

Messrs. SIEMENS Bros. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—Two battery showcards in 
colour have been issued. Both are available for merchants and 
traders on application. The larger one (approximately 18 in. x 
11 in.) illustrates a selection of Siemens dry cells and batteries 
suitable for bells, telephones, indicators, &о., and gives a view of a 
portion of one of the battery shops at the works at Woolwich. 
The smaller card illustrates various sizes of dry cells for pocket 
lamps, torches, &c., a bird's-eye view of the Woolwich works 

THE OVERSEAS ENGINEERING Co., LTD., 75, Curtain Road, 
Е.С. 1.—List No. 46, an illustrated price-list of National" motor 
starters. | à 

MESsRS. MATTHEWS & YATES, Swinton, Manchester.- Lists 
Nos. 2/1, 103/1, and 128, dealing with ‘ Cyclone" air propellers, 
electric blowers and exhausters, and electric vacuum cleaners. 


Canadian Industries Exhibition in London.—An exhi- 
bition, exclusively devoted to Canadian industrial enterprises. is to 
be held in June next in London. It has the support of the 
Canadian Trade Commission, the Canadian Manufacturers’ Associs- 
tion, and the Canadian Mission in London, and its organisation is 
in the hands of Mr. H. Greville Montgomery. Most of the ground 
floor space at the Royal Agricultural Hall has been definitely 
allotted to leading firms. Information oan be obtained from the 
offices, 43, Essex Street, Strand, W.C. 2. 


All-British.— A British Order in Council requiring that 
managing directors of British companies in China must be of 
British nationality, is reported to have given rise to feeling among 
Americans, as a number of our companies are managed by them, 
and they will have to leave their positions at 60 daya’ notice, | 
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New Bombay Power Company.— THE Tata Powzn Co. 
is the name of а company which has lately been formed in Bombay 
with a capital of 90,000,000 rupees to undertake the suoply of elec- 
trical energy for power purposes. 


Book Notices.—Scientific Paper No. 353 of the Bureau of 
Standards : ‘ Variation in Direction of Propagation of Long Electro- 
magnetic Waves." The observed direction of radio waves as obtained 
with a direction-finder varies with time when long waves are used, 
such as those from very high power stations. The variations of 
direction are of the order of 90° for very long waves. No such 
large variations are found for short damped waves produced by spark 
apparatus, A method of increasing the sharpness of determina- 
tion of direction has been worked out, A theoretical explana- 
tion of the variations of direction is given, based on the existence 
of media in the earth's atmosphere capable of reflecting and 
refracting the waves. Washington: Government Printing Office. 
Price 5 cents. e 

Scientific Paper No. 354 of the Bureau of Standards: Principles 
of Radio Transmission and Reception with Antennaand Coil Aerials.” 
The functioning of the two principal types of radio aerials is worked 
out quantitatively from. fundamental electromagnetic theory. 
Experiments have verified the formulas and conclusions presented. 
Formulas for the current received in either antenna or coil aerial 
in terms of current in either type of transmitting aerial are given, 
as well as comparison formulas giving the relative performance of 
antenna and coil aerials under various conditions. The advantages 
of the oondenser-type of aerial are presented. The theory and 
nature of radiation are discussed, and applied to the elucidation of 
some current fallacies. The basic principles of design of aerials 
are given. Desirable lines of future research are pointed out. The 
use of the coil aerial as a direction-finder, interference preventer, 
reducer of strays, and submarine aerial are not among the subjects 
treated. Washington: Government Printing Office. Price 10 
cents. 

Scientific Paper No. 351 of the Bureau of Standards: The 
Dependence of the Input Impedance of a Three-Electrode Vacuum 
Tube upon the Load in the Plate Circuit." Because of the 
capacities between the electrodes of a three-electrode vacuum tube, 
the input impedance, which determines the input voltage supplied 
to the grid of the tube by the apperatus in the input circuit, 
depends upon the electrical. characteristics of the plate or output 
circuit. In this paper theoretical relations are established which 
permit the input impedance to be calculated when the impedance 
in the plate circuit is known. These relations are also checked by 
experiment. Washington: Government Printing Offioe. Price 
5 cents. й 

"Safety for the Household." Circular No. 75 of the Bureau of 
Standards, U.S. Department of Commerce. Washington: Govern- 
ment Printing Office. 127 pp. Price 15 oents.— This is a very 
complete safety-first publication, setting forth the necessary 
precautions to be taken in the every-day applications of electricity, 
&c. The first half of the book deals with electrical fixtures and 
wiring, апа gives in minute detail methods of guarding against 
such accidents as shocks from lighting circuits, burns from 
arcs emanating from broken connections, and also warnings as to the 
dangers attending the inexperienced handling of fallen overhead 
wires. The proper voltages of various household circuits are 
given, special attention being paid to private lighting and power 
sets. Directions for the resuscitation of persons rendered uncon- 
scious by electrical shock are fully set out, the treatment of cases 
of lightning shock receiving separate notice. Following this is a 
section dealing with the use of gas, and giving descriptions of 
most of the usual accidents caused by carelessness in its employ- 
ment, and the precautions necessary to avoid such occurrences. 
Treatment of asphyxiation cases is described very fully. A special 
note is made of the proper use of acetylene gas, with directions for 
the proper and safe storage of calcium carbide. The next section 
is devoted to the causes and prevention of fires ; practically 
every way in which a fire may be started is detailed, and methods 
of prevention are suggested. Hazards arising from the use of 
chemicals then receive notice, and the concluding section is а 
compendium of miscellaneous risks and safeguarding measures 
which are a part of every-day life. The circular is well illustrated 
and indexed for quick reference. 

Scientific Paper No. 355 of the Bureau of Standards: The 
Determination of the Output Characteristics of Electron Tube 
Generators.” Owing to saturation and rectification effects in 
three-electrode vacuum tubes, the currents which they deliver to 
any type of output circuit, when used as a generator, are heavily 
loaded with harmonics. Experimental resulta indicate that the 
frequency of the oscillating currenta generated is the natural 
frequency of the output circuit. Hence this circuit behaves as a 
filter in series with the tube and the D.c. power system, and the 
useful output current is approximately sinusoidal, whatever the 
distortion of the tube currents, depending in amplitude solely upon 
the fundamental constituents of the tube currents. General 
expressions are derived for the power and current output in terms 
of static characteristics of the generating tube, and are corroborated 
by experimental results obtained with a particular tube. Wash- 
ington : Government Printing Office. Price 5 cents. 

" Colliery Manager's Pocket-Book Almanac and Diary for 1920." 
London: Colliery Guardian Co., Ltd. Price (in cloth) 3s.—This 
is the 51st annual edition of the pocket-book, a fact which almost 
renders further comment superfluous. The book being severely 
practical, the political alarums and excursions of the pust year 
find no place in it, but the technical mining progress effected 
during 1919 is surveyed, and this section includes an interesting 
discussion of problems met with in electric shot-firing, which have 
been investigated. The use of underground conveyors in South 


Wales is favourably spoken of, but these appear to be worked by 
compressed air, Abundant statistics are given; we note that 
electric safety lamps in 1917 numbered 146,651, out of a total of 
747,570, while the majority of the flame lamps were lighted elec- 
trically, and more than half the total had magnetic locks. Coal- 
cutters, driven by electricity, numbered 1,739, and by air 2,060 ; 
but over 16 million tons of mineral were got out by the former, 
and less than 12 millions by the latter. Оп January 21st, 1918, 
the electrical equipment of British mines aggregated 918,640 H.P., 
mainly underground. Ап excellent electrical section of 49 pages 
is given, but, curiously enough, we have not been able to discover 
any reference to the coming-into-force of the regulations in respect 
of plant installed before June Ist, 1911, on January Ist this year. 

“ All About Anthracite : the World's Premier Coal.” By A. L. 
Summers. London: The Technical Publishing Co. Price 7s. 6d. 
net. 

“Treatment of Harmonics in Alternsting-Current Theory by 
Means of a Harmonic Algebra.” By A. Preas. Berkeley : University 
of California Press. Price £1. 

The National Union of Manufacturers (Inc.) has issued a 16-page 
pamphlet giving, alphabetically arranged, names of members 
enrolled between August, 1919, and November, 1919. 


Calendars, &c.—From the CONSOLIDATED PNEUMATIC 
Toor Co., LTD., 170, Piccadilly, London, W. 1, we have received a 
wall calendar with monthly sheets, which are held down at bottom 
by an elastic holder. Each sheet has a fair-sized illustration of a 
Consolidated tool. 


Messrs. DowNES & DAVIES, of 1 and 3, Stanley Street, Liver- 


pool, have issued an attractive wall calendar with a study in colour 
of Miss Springtime,” already acknowledged here as the favourite 
patronised by another firm. 

MR. GEORGE ELLISON, of Perry Bar, Birmingham, has issued а 
large wall calendar, with monthly slips below a richly coloured 
study of a woman. Beside the slips are neatly given the addresses, 
'phone numbers, &c., of the firm's six branches in this country, and 
at foot the interesting announcement is made that Ellison's are also 
in evidence at Paris, The Hague, Copenhagen, Moscow, Milan, 
Burgdorf, Johannesburg. Sydney, and Christchurch (N.Z). 

From the HILLBAR PREss, of 76, Finsbury Pavement, London, 
E.C. 2, we have received a wall calendar with monthly sheets for 
1920. 

From the COMMERCIAL ELECTRICAL ACCESSORIES, LTD., of 9, 
Diana Place, Euston Road, London, N.W. 1, we have received a very 
serviceable desk blotting pad апа calendar, with diary (interleaved 
with blotting) on the left-hand side, while down the right side 
there is a column of dates for the week with an indicator for 
changing daily. Any reader can have one of these pads on 
application to the company. 

Mr. FRED. H. JENNINGS, of 74, Cinder Bank, Netherton, 
Dudley, sends us an advertising device in the form of a Treasury- 
note wallet. 

From Messrs. W. Н. WirLCOox & Co., LTD., 38, Southwark Street, 
London, S.E.1, we have received a calendar in their usual style, 
with monthly turnover sheets. 


Touring Exhibitions.—Sir Hamar Greenwood, M.P., 
Secretary to the Department of Overseas Trade, states that 
by way of supplementing the British Industries Fair, the Depart- 
ment is considering the possibility of starting a number of 
" movable shops" and touring exhibitions abroad in the interesta of 
British trade. This is & revival of an idea which was discussed 
а good deal in pre-war years, both for rail and shipping 
exhibition purposes. The proposal is deserving of the fullest 
discussion among the trades, and we shall probably refer to 
the subject more fully later. These travelling exhibitions 
should, in our opinion, be accompanied by kinema sections 
for the display by industrial filme of the operations in progress 
in our great engineering, electrical, and other factories where 
articles can be shown in course of manufacture, 


Electrical Company's Claim Against War Office.— 
According to the Morning Advertiser, the hearing of the claims 
made by the International Electrical Co., Ltd., to the War Losses 
Commission for compensation in respect of War Office occupation 
of their premises at Kilburn, from April, 1918, to March, 1919, was 
begun in December. The claims include amounts of £1,350, for 
loss of profite, with an additional claim of £2,300 for the training 
of unskilled labour, £3,000 for depreciation, and an item of £900 
for re-decoration. The first claim, the loss of profits and the cost of 
training unskilled labour, was dealt with by the Commissioner (Mr. 
W. F. Hamilton, K.C.) on December 19th. After hearing evidence 
the Commissioner stated that he considered there had been distur- 
bance in the working of the company because of the military 
occupation. He intimated that before making any determination 
as to compensation he must read the whole of the evidence put 
before the Commission on previous occasions. 


The Fixation of Nitrogen.— According to the Financier, 
the Aniline Organisation, composed of moat’ of the leading German 
chemical factories, has doubled its share capital, which now 
amounts to more than 600 million marks,in order to build new 
factories for the production of nitrogen fertilisers, The proceas to 
be used is the invention of Prof, Haber. 


Prices Advance.—luE STERLING TELEPHONE AND 
ELECTRIC Co., LTD., have issued notice to the trade to the effect 
that owing to the continued advance in wages and manufacturing 
costs, they have increased the advance on their current catalogues 
from 33} per cent. to 50 per oent., subject to certain exceptions, 
The advance was to come into force as from 7th inst. А gummed 
slip has been issued for use in current catalogues, CE 
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Trade Announcements.—The British Electrical Federa- 
tion and most of its member companies have returned from the 
Manchester Hotel, to 88, Kingsway. As part of the building has 
been retained by the Government, the Federation engineering and 
stores departments will for the present be located at 11-13, 
Southampton Row, while the Electrical and Industrial Investment 
Co. and other finance companies will be at 4, Broad Street 
Place, E.C. 

THE B.E. Co. (or LONDON AND BIRMINGHAM), LTD., have altered 
their telegraphic address to Ubbecolita," Cannon, London. 

Messrs. FINLAYSON & FRASER have commenced business as 
electricians at 11, Warden Street, Dingwall. 

Mr. WALTER Т. KEETLEY, who is taking up the post of 
engineer and manager to the City Service Garage, Ltd., automo- 
bile and electrical engineers, Smith’s Bank Chambers, Market 
Place, Derby, wishes to receive price lists. 


The Great War Exhibition at the Crystal Palace.— 
The Crystal Palace is to re-open in May this year with the Great 
War Exhibition. We are informed that there are 50,000 вд. ft. of 
exhibiting space unappropriated on the cround floor (garden side), 
which has been reserved for ап engineering and electrical 
exhibition. Manufacturers should communicate with the General 
Manager, Crystal Palace, S.E., if they are interested in the matter. 


Liquidatioms and Dissolutions —NeEw Sr. HELENS 
AND DiIsTRICT TRAMWAYS Co., LTp.—Winding:up voluntarily. 
Liquidators, Messrs. H. P. Conibear and E. Н. Edwardes. Meeting 
of creditors at 5, Fenwick Street, Liverpool, January 16th. 

D. HuLETT & Co., LTD.—A meeting of creditors was called for 
January 7th, at 1, Walbrook. E. C. 4. 

CRAMPS PATENT REVERSIBLE TURBINE, LTD.—A meeting will 
be held on February 2nd, at 5, Copthall Buildings, E.C., to hear an 
account of the winding-up from the liquidator, Mr. F. W. Seel. 

PNEUMATIC TOOL Co., Ltp.—A meeting is called for February 
6th, at Egyptian House, Piccadilly, London, to hear an account of 
the winding up from the liquidator, Mr. H. L. Williams. 

OuLTON BROAD ELECTRICITY Co., LTp.—Meeting called for 
February 23rd, at Suffolk Chambers, Lowestoft, to hear an account 
of the winding up from the liquidator, Mr. А. Garratt. 

8. T. PEMBERTON & Со., electrical engineers, 8, Church Street, 
Birmingham.—Mr. 8. T. Pemberton and Mr. E. Marples have 
dissolved partnership. Mr. Pemberton will attend to debts. 

PAYNE, BUSSEY AND SABBERTON, motor, electrical.and general 
engineers, and ironfounders, Palace Street and St. Martin-at- 
Palace Plain, Norwich.—Messrs. C. R. Bussey, F. À. P. Payne and 
A. Bussey have dissolved partnership. Messrs. C. R. and A. Bussey 
will attend to debts. : 

JESSE ROPER & Co., plumbers and electricians, 82, Park Street, 
Peel Green, Patricroft, Lancaster.—Messrs. J. Roper and T. Grundy 
have dissolved partnership. Mr. J. Roper will attend to debts. 


Unions Fraternising.—As a result of a Conference with 
the Parliamentary Committee of the Trade Union Congress last 
week, an agreement was reached between the National Association 
of Theatrical Employés and the Electrical Trades Union in regard 
to a dispute between the two organisations. The Electrical Trades 
Union set out to organise electricians in theatres and operators in 
kinemas, and the Theatrical Employés’ Association questioned its 
right to do so. Each Union has now agreed to recognise the 
other's membership card in the industry.— The Times. 


(айап Company.— For the manufacture of and trade in 


magnets and other electrical apparatus, the Fabbrica Italiana 
Magneti Marelli has been formed at Milan, with a capital of 
7,000,000 lire. 


LIGHTING AND POWER NOTES. 


Accrington.— SALARIES. — The remuneration of three 
superintendents and four shift engineers has been considered. 
Their present salaries are :—Superintendents, with war bonus, &., 
4277; senior shift engineer, with war bonus, £218 ; other shift 
engineers, with war bonus, £235. The following revised rates are 
now recommended :—Superintendents, £330 ; senior shift engineer, 
£282; other shift engineers, £261. 

EXTENSIONS.—The electrical engineer has been instructed to 
prepare а scheme of mains extensions calculated to meet demands 
for some years ahead. 

Aldershot.—^UPPLY FarLure.—Owing to a failure in 
the electricity supply, part of the town was in darkness for several 
hours on Monday evening. 


Bagenalstown (Ireland).— ELECTRICITY Supriy.—A 
number of local traders have combined to provide an electric 
supply scheme for their premises. The power station is to be 
erected on the banks of the canal. 

Barnstaple.—lMPROVEMENTS IN SUPPLY.—In order to 
place the electricity undertaking on a proper footing, and to 
provide sufficient reserve for breakdowns, the Town Council 
considers it necessary to expend £14,000, as well as a further amount 
of £1,000 for mains. 


Birmingham. — STORAGE-BATTERY INSTALLATION.—In 
order to cope with the increased demands upon the generating 
plant, which have necessitated the imposition of many restrictions, 
the City Council is taking steps to install a storage battery 
in the Water Street station. The estimated cost, based upon 


quotations by various firms. plus 10 per cent. to allow for von- 
tinyencies, is £75,300. The cost of the battery alone will be 
£53,488, 


Blaina.— DELAY IN LIGHTING ScHEME.—lIt was stated, at 
a meeting of the Urban District Council, that the lighting scheme 
was held up in consequence of the failure of Messrs. Lancaster's 
Steam Collieries Co. to reply to the Council's letter regarding the 
purchase of a bulk supply. The Council has decided to appoint a 
deputation to meet the company. 


Bolivla.— DEVELOPMENT OF WATER PowER.—The British 
Erport Gazette states that a Bill is before the Bolivian Chamber of 
Deputies for the development of the Republic's water resources, 
and that a British engineer has been giving advice during the 
drafting of the Bill If this British expert's suggestions were 
carried out, the hydro-electric development of Bolivia would centre 
round La Paz, Tres Cruces, and Colquechaca. At La Paz it would 
be used for the Corocoro copper mines, and for lighting, cooking, 
and heating in the capital itself, a good market thereby being 
created for materials and appliances of all kinds. Indeed, it is 
proposed that a depot should be established for accessories at La 
Paz. In the other cases, the principal aim would be the develop- 
ment of mining. Altogether, the initial cost of the three 
installations is estimated at about £2,000,000, but in addition to 
this there would be much other machinery and accessories required, 
and, considering the scheme has been formulated in accordance 
with British ideas, a very large proportion of the plant and 
material required should be supplied by United Kingdom firms. 


Canada. TUR80-GENERATOR TROUBLES.—In a letter 
tothe Z'ectrical World, Mr. J. W. Lightbody, of Calgary, states 
that much trouble has been experienced in Western Canada 
through the faulty insulation of the rotor windings, no fewer than 
five turbo-generators, totalling 10,000 Kw., having been put out of 
commission recently by this defect. These machines are mostly of 
foreign manufacture, and the makers’ drawings show that the in- 
sulating materials employed are fuller board and presspahn, which 
have proved inefficient for this class of work. The defective 
insulation causes a short-circuit of high resistance in part of the 
generator rotor-field, which sets up vibration. Later, several 
turbine-blades are stripped, and the vibration gradually inoreases 
until it reaches such a point that it becomes necessary to shut 
down the machine. In large power plants this short-circuiting, 
and the consequent high induced voltages, are guarded against by 
the use of electrolytic cells in parallel with the field windings, and 
Mr. Lightbody considers that this idea should be applied to 
smaller generators, as in the latter there is less room for properly 
insulated coils. | 

WINNIPEG POWER SCHEME.— Six sets of 28,000 H.P. each are 
being erected at Du Bonnet Falls on the Winnipeg River, 75 miles 
north of the city. The cost of this city plant is estimated as being 
between £1,200,000 and 4 1,400, 000. A chain of stations will 
eventually be constructed on this river with а total output of over 
half-a-million horse-power. The Du Bonnet plant will be the 
largest link in the chain, 


Castlewellan (Co. Down) .—PRICOER INCREASE.—O wing 
to the increased cost of labour, &c., it has been decided to raise 
charges for lighting and power by 20 per cent., bringing the cost 
up to 1s. per unit. 


Chester, — ELECTRICITY CHARGES. — The Electricity 
Committee has examined an approximate statement of accounts for 
the half-year ended September 29th, 1919, and recommends that, as 
the present charges appear to be satisfactory, no increase be made 
during the current financial period. 


Chlle.— The Santiago Press has recently published some 
particulars on the authority of one of the directors of the 
Compania Nacional de Fuerza Electrica, of that company’s pro- 
gramme of power generation. The first scheme to be proceeded 
with is а 30,000-H.». station to be erected at Maitenes del rio 
Colorado (branch of the Maipo), near Santiago. Power will be 
transmitted thence to Valparaiso, and later to Rancagua. Ав soon 
as the electrification of the railway from Valperaiso to Santiago is 
definitely decided upon, the new company hopes to obtain the 
contract for the supply of electricity. 


China. WATER POWER.—If the provisional plans for 
the utilisation of the water powers of the Yangtze River materialise, 
British electrical engineers may be able to secure some important 
contracts. On the assumption that the flow of the river varies 
between 75,000 cb. ft. per second at low water and over 10 times that 
amount during the average flood, it is estimated that a total of 
31,000,000 H.P. could be obtained. The scheme includes the con- 
struction of seven dams to maintain the river at flood level, and the 
estimated cost of the whole scheme is £8,260,000. : 


Continental. — IrALv.— The Consiglio Superiore dell 
Acque (Water Board) has approved of the important scheme of 
the commune of Tivoli, associated with third parties, for the 
development of the waters of the River Ariene. Some 700, 000 H. P. 
of electrical energy will be produced, and the work will be taken 
in hand forthwith. The scheme is expected to have great influence 
on the industrial expansion of districts around Rome. 

There has been formed at Milan the Elettrica Internationale, 
with a capital of 2,000,000 lire, for the supply of electricity in 
bulk. 

Società Anonima Idro-elettrica del Sovio is the style of а com- 
pany formed at Milan, with a capital of 200,000 lire, for the 
construction and working of electric plant. | 
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According to data collected by the Italia Elettrica, the power in 
kilowatts of electrical plant at work in Italy to-day totals 1,189,679. 
This is generated to the extent of 815,864 Kw. by hydro-electric 
plant, and 373,815 KW. by steam aud other plant. To these 
figures is to be added the plant existing in Venezia Tridentina and 
Giulia and in Dalmatia, amounting to а further 117,116 KW., 
generated for the most part by hydro-electric plant. This makes a 
grand total of 1,307,095 Kw., produced by almost three-quarters 
of the water power under utilisation. The methods and extent of 
production vary greatly in each region. Lombardy takes the 
first place with 332,090 Kw., of which 239,164 is generated. by 
water plant and 89, 926 by steam. Piedmont comes second with 
292,069 KW. of which 258,491 is supplied by hydro-electric works 
and 33,178 by steam. These figures show that the use of water as 
a source of energy is greater in Piedmont than in Lombardy, but 
the latter makes a greater use of steam. The planta in Liguria, 
Veneto, Tuscany, Umbria, and Lazio are likewise not inoonsider- 
able. Central Italy,on the other hand, is poor in electrical energy. 
The Basilicata has stations of a total capacity of only 683 KW., 
Calabria a little over 5,000, and Puglia 8,000 kw. Sicily and 
Sardinia have only a modest production of energy, being limited as 
to the former to 27,022 KW., and as to the latter to 7,837 kw. 
Sardinia and Puglia share the peculiatity of being the only districts 
in Italy without hydro-electric plant. Of the new provinces of 
Italy, the wealthiest in electrical energy is the Trentino, which has 
water plant to the extent of 51,010 KW. and steam of 600 Kw. ; 
Venezia Giulia has water plant of 5,605 Kw. and steam of 11,896; 
Dalmatia hag no steam plant, but possesses one conspicuous hydro- 
electric station of a capacity equal to 48,905 Kw. These figures refer 
exclusively to plant at work. For a better estimation of Italian pro- 
duction of electric power there sbould be set forth the works which 
are under construction in almost every part of the peninsula, and 
more especially those using water for generation purposes. 
Following the essentia] modifications introduced in the regulations 
controling public waters, and the simplification of the procedure 
for securing concessions, a large number of new concessions 
have been granted. and the plant in question must shortly com- 
тепсе working. Moreover, the recent provisions establishing a 
State subsidy in favour of the generation by water of electrical 
energy, albeit modest in amount, cannot fail to act аз a spur tothe 
creation of new undertakings. Оп the other hand, a larger output 
of native coal may be utilised for the erection of fresh steam 
plant. 

Fifteen years ago Tuscany possessed no large transmission lines. 
Small coal generating stations provided energy for lighting to the 
largest cities only. In 1903 about 9,000.000 kw.-hours were dis- 
tributed with about 330 km. of line. In 1918 Tuscany possessed 
6,000 km. of high and low-tension lines, fed by 10 big new stations 
of an aggregate power of over 60,000 Kw., and distributed 
200,000,000 Kw.-hours, serving 1,300,000 electric lamps and 12,000 
motors. In the western half of Tuscany the current is water 
generated from the rivers Serchio and Lima, supplemented in the 
dry season by current from coal or oil-using stations. In the 
eastern half the energy is principally supplied from a station situated 
on the river Nera, 200 km. from Florence, and by lignite-fired 
boiler stations. Two other noteworthy stations are those at 
Larderello and Orentano, the latter using peat-gas for generating 
power. À number of minor installations utilise smaller water 
sources for the service of sundry localities.— Ingegneria Italiana. 

In consequence of the increase in costs generally, and as an 
outcome of representations made by leading electric companies, the 
Italian Government has issued a Decree authorising the raising of 
the charges to consumers taking up to 100 Kw. by 26 per cent., 
and to communes and State Departments taking up to 1,000 Kw. by 
15 per cent. Above 1,000 Kw. the increase will be 10 per cent. 
The increase is to run for five years. Another law accords a 
subsidy of 10 lire per Н.Р. to new installations begun since January 
Ist, to continue for 15 years after entrance into working of the 
plant. New transmission lines having a pressure above 2,000 volta 
are also granted subsidies for 15 years, as follows :—Lines having 
a weight of copper above 1,000 kg. per km., 0°15 lire per kg. of 
copper used ; from 500 up to 1,000 kg., 0°20 lire ; below and up to 
500 kg., 0'25 lire. Where metal electrically equivalent to copper is 
employed, the same subsidies apply. Like subsidies are also 
accorded to energy at 2,000 volts taken for use in agriculture or 
irrigation, while other and smaller subsidies are granted to minor 
agricultural operations. 

RUMAN?4.—With a view to utilising the water power which 
the country possesses, the Rumanian Government has established 
a department for the elcctrification of the railway network, the 
first section to be undertaken being that from Brassow to Sibin. 
Before carrying out the works, however, a special commission is to 
ко abroad and examine existing installations. | 

SwEDEN.—Among the new companies recently formed in Sweden 
in connection with the utilisation of water power and the distri- 
bation of electrical energy are the Hede Elektriska Aktiebolag, 
Heda; the Pjätteryd Hofs Elektriska Kraft Aktiebolag, Vaxjo ; and 
the Rosviks Elektriska Kraft Aktiebolag, of Rosvik. 

FRANCE.—The coal shortage continues to occupy the serious 
attention of the Government and public authorities in France. 
Some days ago the Est Lumicre power company, which supplies 
the eastern suburbs of Paris, suspended its supply. It has now 
resumed operations, but the supply is strictly rationed, so that each 
district in turn has a lightless day." The power station at Vitry, 
which serves a large part of the suburbs, was shut down for two 
days last week, with the result that a series of tramway services 
were temporarily suspended. In order to economise electricity 
and coal the Paris Prefect of Police forbade the traditional 
Réveilon for New Years Eve in cafés and restaurants. The 
Munieipal Council is to reduce illumination in the main avenues 


and streets between the hours of 4 and 7 pm. It is pro- 
bable that “Summer time will be introduced on February lat, 
and remain in force till October Ist, by which an estimated saving 
of from 80 to 100 million francs will be offected, largely in the 
cost of lighting. Power stations are being charged 270 fr. (£11 at 
normal rate of exchange) per ton for coal, which in Great Britain 
costa only 458. per ton. | EM 

А сотрапу has been formed, under the title of the Eclairage 
Electrique Légional, with a capital of 500,000 fr. Its objects 
include the distribution of power to the communes of Pertuis 
(Vaucluse), La Tour d'Aigues, Cucuron, and Ansouis. | 

SPAIN.—UsSE OF WATER POWER.—Recently published statistics 
show that the number of hydro-electric plants developing over 
800 H.P. in 1918 was 85, producing the equivalent of 403,046 H.P. 
Installations of from 300 to 800 Н.Р. numbered 50, developing 
23,890 H.P. There were 103 smaller undertakings, with an 
output of 11,394 fl. P., making а grand total of 438,330 H.., 
which is an appreciable advance upon the previous year's figure 
384,297 H.P. Only 14 per cent. of Catalonia's water resources have 
been utilised up to the present. Works under construction will 
make use of a further 11 per oent, leaving 75 per cent. 
unexploited. 

BELGIUM.—COMBINED POWER SCHEMES.—La Société Inter- 
communale Belge d'Electricité has completed plans for the 
establishment of & large central electricity generating station on 
the banks of the River Sambre, to meet the increasing demands 
for current for lighting апа power purposes, which is being 
experienced by the Société d'Electricité du Bassin de Charleroi, and 
the Société d'Electricité du Bassin du Borinage. The scheme 
includes the taking-over by the Intercommunale Co. of the 
existing generating stations of the Charleroi and Borinage 
undertakings. 


Dalton.— POWER SuPPLY.—A Provisional Committee 
has been formed for the Furness and South Cumberland district, 
to consider proposals for а central power supply. 

The Dalton authorities have issued a circular for the purpose of 
ascertaining the number of possible consumers in that town. The 
prices are expected to be from 5d. to 8d. per unit for lighting, 14d. 
to 3d. per unit for power, and 14d. to 2d. for heating and cooking. 


Darwen. — POWER SuPPLY.—Darwen Corporation ів 
negotiating with the Lancashire Electric Power Co. for a supply of 
electricity. It has been decided to supply current to the Walpamur 
Works for motive power. The Corporation has also approved of 
application being made to the Ministry of Health for sanction to 
borrow £27,695 for electricity purposes. 


Dundalk, — IxcREAsED CHARGES. — The Electricity 
Committee has recommended the following charges, as from 
January lst:—Lighting : Private supply, 10d. per unit, subject to 
Board of Trade approval; contract supply, to be increased by 20 
per cent.; artisans' dwellings, raised to 7d. per lamp per week. 
Power: Up to 250 units per quarter, 6d. per unit; from 250 to 
600, 44d. per unit; from 600 to 1,000, 4d. ; from 1,000 to 2,000, 
34d. ; from 2,500 to 5,000, 3d. ; from 5,000 to 10,000, 24d. per unit. 
The charges for heating and cooking will be raised by 4d. per unit, 
and the contract price per lamp from £3 to £3 108. per annum. It 
is proposed to ask prospective consumers to guarantee a minimum 
payment before making the connections. 


Dutch East Indies.—.Java.—According to the latest 
estimates, the water power available for generating purposes is at 
least 53 million H.P., and the Chief Engineer of the Government 
Department of Water-power and Electricity advocates greater State 
developmenta, in order to supply cheaper power, electrify rail- 
hid and to aid irrigation by the installation of electric pumping 
plants. | 


Glasgow.—lINcREASING DEMANDS.—[It is stated that the 
total output of the Glasgow power stations during the five years of 
war was greater than that for the 21 years immediately preceding. 
During the year ended May 31st, 1919, 170 million units were 
generated. 'The number of consumers increased during the year 
by 4,580 to a total of 40,680. The annual coal consumption is 
300,000 tons. The two main stations are running with an over- 
load during the winter months, but it is expected to have the new 
station at Dalmarnock in commission shortly. 


Ilford. —DeEriciency.—As the Urban District Couneil 
has declined to accede to the request of the Government auditor 
to charge a deficit on the electricity account upon the rates, he 
has disallowed an item of £10,261. The Council has appealed 
against this decision. 


Japan.— New TUREHO-GENERA TORS.— Two Westinghouse 
25,00U-KW. steam turbo-generators are being erected for the Osaka 
Electric Light Co., and will complete the largest ateam-driven 
electrical installation in the Far East. The Osaka Co. installed 
three 3,000-Kw. turbo- units in 1908, two more in 1910, two 5,000-Kw. 
units in 1911, and by the addition of the units now being installed, 
the total capacity of the station will become 100,000 H.P. The 
company supplies a lighting load and also power to tramways, steel 
works, shipyards, copper refining plant, paper mills, electro- 
chemical plant, and other industries. 

Токто EXTENSIONS.—The Electric Light Co. has decided to 
erect an additional power station on the River Savami. This will 
bring the total capacity of the company's undertaking up to more 
than 10,000 KW. 
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Lampeter.— The Town Council has under consideration 
an electrio light scheme for the town. 


Maldstone, — EXTENSIONS. — The Town Council has 
applied for a loan of £32,000 for work necessary to supply energy 
for the paper mills of Townsend, Hook & Co., of Snodland ; and 
for & further sum of £1,095 for & high-tension cable for the 
extension to Tovil. 


Newcastle-npon-Tyne.—COLLIERY ELECTRIFICATION.— 
y new schemes are in progress in the Newcastle Electric 
Supply Co.'s area for electrifying collieries. The Seaton Delaval 
Coal Со. is putting down plant in five pits for main winding, 
pumping, ventilating, and hauling. The Wallsend and Hebburn 
Coal Oo. is replacing a steam winder by electrical machinery, and 
is also adopting electric battery locomotives and road vehicles in 
place of the present steam system. The Stella Coal Co. has decided 
to install electrical machinery in its Claravale Colliery, chiefly for 
pumping purposes. Many other concerns are extending their use 
of power, and the Newcastle Electric Supply Co. is making wide 
extensions to meet the growing demand, including а 20-mile long, 
20,000-volt transmission line. 


Peterborough.—Loan.—The City Council has decided to 
apply to the Minister of Transport for sanction to borrow £40,000 
for the provision of a 1,000-Kw. generating plant, and for other 
purposes connected with the und ing. 

Rotherham.— Year's WORKNd.— The borough elec- 
trical engineer reports that the total income for the year ended 


March 3186, 1919, was £108,873, and expenditure £88,359, a gross ` 


profit of £20,514. The balance oarried to the appropriation 
account, after payment of loan interest, &c., was 42,514. The 
total amount of energy sold was 24,623,978 units, the bulk of 
which (21,744,409 units) was supplied for power purposes. 


Salford. — Dock Extensions. — In connection with 
further dock extensions, it is stated that the Manchester Ship 
Canal Co. intends having additional electrical installations put down. 


Price Increases.— PARLIAMENTARY BILL.—Seven elec- 
tric supply companies are promoting a Bill next session to enable 
them to exceed the present maximum charges. The undertakings 
concerned are :—Edmundson's Electricity Corporation, Ltd.; the 
Electric Supply Co., Ltd. ; the Twickenham and Teddington Urban 
Electric Supply Co., Ltd.: the Penzance and District Electric 
Supply Co., Ltd. ; the Ramsgate and District Electric Supply Co., 
Ltd.; the Ilfracombe Electric Light and Power Co., Ltd.; and the 
Camborne Electricity Supply Co., Ltd. The Bill proposes to 
ensure а dividend of at least 6 per cent. to shareholders per 
annum by increasing the maximum charge to 18. 2d. per unit, 


Sonthend.— DIESEL ENaGiNES.— Four sets of Diesel oil 
engines, removed from German submarines, have been purchased 
for use in the eleotricity works. 


Spalding.—SuPPLY CowPANY.—A private company pro- 
poses to establish electricity works in the town. The Urban 
District Council was in poesession of a provisional order for this 
purpose, but the time limit has been passed. 


Stalybridge.—PROOSED CoMBINATION.—Acting upon a 
suggestion recently made by Sir John Snell, the Stalybridye, 
Hyde, Mossley, and Dukinfield Tramways and Electricity Board 
has appointed a Sub-Committee to confer with a Sub-Committee of 
the Ashton-under-Lyne Corporation upon the question of forming 
a Joint Electricity Authority under the Electricity Supply Act. 
It is agreed that the interests of both parties would be better served 
by a supply of power from one station. 


Stone (Staffs.).—EXTENSION oF Time Lrurr.—The 
Board of Trade has granted an extension of three months from 
January 8th tothe Stone Gas and Electricity Co., in which to 
carry out the statutory powers with regard to electricity supply. 


Todmorden.— Puck IncREASE.— The scale of charges has 
been altered as follows :—Lighting—Scale B (maximum demand) 
for the first 100 hours of the maximum demand per quarter, 74. 
per unit; for all units above, 34d. per unit, plus 35 per cent. ; 
scale C (double tariff) between 4.30 p.m. and 10.30 p. m., 7d. per 
unit, all other unite, 34d., plus 35 per cent. Heating and cooking 
—Soale D (flat rate), 2d. per unit, plus 40 per cent. Domestic 
uses —Scale E, 15 per cent. of the rateable value, and a charge of 
14. per unit, plus 50 per cent. for all units used. Power—Scales F 
and G, present prices to be inoreased by 100 per cent. on July, 1914, 
rates. General—Scales B, C, and D, to be subject to a minimum 
charge of 2s, 6d. for each quarter; scale F to a minimum charge 
of 48. рег н.р. of demand per annum; scale G to be subject to a 
minimum charge of £1 per annum. Contracts, prices to be 100 per 
oent. above 1914 rates. 

LOoANS.— Sanction has been received to borrow a further £960 
for an electricity sub-station. Application is to be made for power to 
borrow a further £500 for electric lighting services. 


Torquay. NEW POWER ScHEME.—The cost of the 
South Devonshire supply scheme, referred to in our issue of 
December 26th, 1919, is estimated at £300,000 by the Torquay 
Tramway Co. s manager, but a representative of a private company 
thinks it will cost £400,000 for the generating station alone. 


Walsall.— ExTENsions.—Owing to the greatly increased 
consumers’ demands, the Town Council finds it necessary to proceed 
with its extension schemes at the earliest possible moment. In 


November, 1918, the maximum load was 8,326 KW., since when 
additional connections, amounting to 1,892 Kw., have been made. 
Outstanding applications will add a further 8,714 Kw., and во it is 
impossible to wait for a fall in plant costs before proceeding with 
the work. , | 


York.—H ybRo-EnEcTRICITY.— The Corporation's scheme 
for hydro-electric works at Linton Dock has been received with 
satisfaction by the Ministry of Health, but the Minister intimates 
that he proposes to defer sanctioning loans until the Council has 
submitted revised estimates based on tenders provisionally accepted. 
It is proposed to substitute underground oables for the overhead 
cables originally proposed, from York to Linton. 

PROPOSED SuB-OOMMITTEES.—The Electricity and Tramways 
Committee has recommended the formation of several Sub-Com- 
mittees to deal with different branches of the electrical under- 
takings. It is proposed to appoint a Traffic Sub-Committee to 
attend to all questions relating to the tramways from the publios 
point of view: a Development and Extensions Sub-Committee 
which will also deal with charges to consumers; an Advisory 
Sub-Committee which will settle labour questions, working hours, 
wages, and conditions. Finally, a Works Sub-Committee is 
suggested, whose functions will be to attend to all matters relating 
to the power station, car-shed, mains, sub-stations, and water- 
power, Tbe arrangements for the supply of energy in bulk will 
be in the hands of a Bulk Consumers’ Sub-Committee. 


TRAMWAY AND RAILWAY NOTES. 


Barrow. — TRaMway PURCHASE.— The Ministry of 
Transport has sanctioned the borrowing of £107,750 by the Town 
Council to enable the latter to purchase the Barrow tramway 
undertaking. А sum of £96,250 has accordingly been paid to the 
Tramway Co., which relinquished control as from January let. The 
loan period is the maximum permitted by the Tramways Act— 
80 years—and the Ministry has stipulated that tn addition to a 
sinking fund for repayment of the loan, an adequate renewals fand 
must be maintained. New cars will be obtained as soon as possible, 
to relieve the present overcrowding. The Tramways Committee 
has recommended that the practice of granting passes and reduced 
fare facilities to certain officials by the former company, be dis- 
continued, only the staff on duty being permitted free journeys. 
The staff will number 124, and the question of salaries and wages 
is being looked into. 


Biackpool.—TRamroap Porcitase.— One of the largest 
transactions the Corporation has engaged in was completed ón New 
Year's Eve, when over £240,000 was paid by the borough treasurer 
in respect of the purchase by the Corporation of the Blackpool and 
Fleetwood tramroad underteking, which was handed over to the 
Corporation on that day. ` 


Bradford.— ELECTRIC PARCEL Vaxs.—The Ministry of 
Transport has asked for details of working costs. &., of the vans 
which have been in use by the Corporation for some years. These 
vans are railless trolley vehicles with the addition of storage 
batteries, which make it possible to employ them on roads not 
served by overhead wires. It is claimed for these vaps that they 
are the cheapest form of road transport evolved, but their use is 
limited to а certain extent by the fact that tramway systems are 
not sufficiently developed in moet small towns. | 


Belfast. — YEAR’s WORKING. — Ав a result, of fare 
increases, the tramway undertaking has proved financially satis- 
factory. The total revenue for the year ended March 31st, 1919, 
was £406,300, as against £355.056 in the previous year. The total 


working expenses amounted to £257,162, leaving a gross profit of 
.6149,137. After deduction of loan interest, income tax, and 


other fixed charges, the result was a net profit of £29,231. It is 
stated that the track is in a bad state, and also that overcrowding 
on the cars has reached a dangerous point. Fifty new cars 
were ordered last year, but delivery is not expected for some 
months. 


Continental,— [TaLY.— ELECTRIFICATION OF RAILWAYS. 
—The electrification of the Leghorn Railway will probably be 
accomplished in 10 years, as it has been decided that the use of 
low-grade fuels (turf and lignite) for supply is quite possible. The 
Società delle Torbiere d'Italia is constructing a 10,000-Kw. station 
capable of an output of 40,000,000 xw.-hours per annum. Peat 
from the Massaciuccoli basin is to be utilised in this station, which 
has as its main object the supply of current for the State railways. 
It is intended to electrify the Roma-Sulmona-Oastellammare line 
a distance of 210 km. For this project a plant of 4,000-kw. 
capacity will be required, with ап average employment of 3,000 
hours per annum. ° 

FRANCE.—The river Seine continues to rise, and, owing to the 
floods, 11 tramway routes from the centre of Paris have been 
suspended. Many factories have had to close for the same reason. 

The electric power station at Jury is flooded, resulting in the 
stoppage of all tramway-cars to the south-eastern districts. 

The Paris Municipal Council refuses to allow advertisements on 
tramcars and omnibuses, although it was estimated that this would 
bring in £20.000 annually, on the ground that, although this was 
done in London, Paris must preserve ita originality.— Zhe Times, 
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Enfield.—Ji41.wAv ErgCTRIFICATION.—In a letter to the 
Edmonton District Conncil, the G.E.R. Co. states that it is hoped 
the electrification of the Enfield branch line from Liverpool 
Street station will be completed shortly. 


Ilford.—ErEcrTRIC VgurcnLES.—For the collection of 
house refuse the Urban District Council is to purchase six electric- 
_ battery vehicles, at а cost of £1,325 each. 


Jamalca.—Kinaston STRIKE.—The tramway employés 
have acceded to the Governor's request to have their claims investi- 


gated by a Conciliation Board and to return to work pending the 
Board's decision. 


Japan. — Tokio UNbERGROUND RAILWAVY. — The 
Tokio City Co.“ has been formed, with a capital of 50,000,000 yen 
(about £5,000,000), for the purpose of constructing an underground 
electric railway. The formation of the company has been officially 
sanctioned, and it is expected that the first section, with a length 
of nine miles, will be completed in three years. 


Lancashire.—l'ARE INcREASES.— The South Lancashire 
Tramways Co. whose system covers mauy industrial areas, 
increased the fares, by permiesion of the Board of Trade, on New 
Year's Day.. Penny fares have been abolished, the minimum now 
being three halfpence, whilst other stages have been alvanced on 
an average 25 per cent. 


London. — Proposep Елве INCREASES. — The Under- 
ground Railway companies аге seeking power to raise their 
charges to travellers. Тһе new Bill proposes to abolish “ work- 
men's tickets and to increase the maximum charge per mile to 
4d. first-class, and 2d. for inferior classes. If passed, the measure 
will double the rates laid down in the Cheap Trains Act," of 
1888. Parcel rates are also to be raised. The Metropolitan Electric 
Tramways, Ltd., has deposited a Bill for introduction next session 
to enable it to raise the fare charged on routes in Middlesex, 
London, and Hertford, to a sum not exceeding 2d. per mile, and also 
to make the minimum single charge not less than 2d. 

Additional alterations in stopping places for tramcars and 
omnibuses, which have been recommended by the Advisory Com- 
mittee, for the relief of traffic congestion, and have received the 
approval of the Ministry of Transport, came into effect on Monday. 

It is announced that Mr. S. B. Joel has purchased, on behalf of 
the firm of Barnato Bros., the entire jnterest of Messrs. Speyer 
Bros. in the Underground Electric Railway Corporation. The 
share capital of the Underground Co., the controlling company in 
the combine, is £5,000.000, and it is estimated that one million 
represents the Speyer interest. Another million is held in the 
U.S. A., and the remaining three millions among British investors 
and small holders in France, Holland, and Germany. 

TRACK SIGNALLING.—On Saturday night last the substitution 
of the electrically-operated track circuit system of signalling in 
place of the former manually-operated system was commenced on 
the South-Eastern and Chatham Railway line from Victoria. 

During the rush hour on Monday morning a breakdown on the 
Bakerloo Tube Railway near the Elephant and Castle, caused about 
20 minutes' delay. 


Newcastie.—RairwAv ErnEcTRIFICATION.— The N. E. R. 
Co. is contemplating fresh schemes for extending the electrification 
of lines in the Newcastle aren. These include the main line 
between York and Newcastle, a distance of 80 miles, and also 31 
miles of loop-line from Northallerton to Ferryhill, ria Stockton. 


Nottingham.—The Minister of Transport has confirmed 
the Nottingham Colwick Estates Light Railway Order, 1919 
(authorising the construction of a light railway in the parish of 
Colwick and rural: district of Basford, in the County of Notting- 
ham), made by the Light Railway Commissioners. 


Vorkshire.— TRAuwAT INDUSTRIAL Couxcir.—Repre- 
sentatives of employers and employós of the chief tramway under- 
takings in Yorkshire, Lincolnshire, and North Derbyshire have 
been elected to form a Joint Industrial Counoil. 


———— e e 


TELEGRAPH AND TELEPHONE NOTES. 


Brazil.—The Telephone Co., Rio Grandense, of Porto 
Alegre, has secured a loan of 2,000 cantos to cancel ita floating 
debt and improve its lines and offices. The loan is contracted by 
an issue of 13,500 bonds of 200,000 reis' nominal value each, with 
eight per cent. annual interest and two per cent. annual amorti- 
sation. 


Chile.—The Chile Telephone Co., Ltd., an English com- 


pany, secured a concession for 10 years in 1904 to lay an under- 
ground telephone service in various cities of the Republic, which 
concession was extended for another 10 years in 1911. According to 
the Sociedad de Fomento Fabril, the company has not carried out 
its obligations, and has taken up an arbitrary attitude towards 
individual complainants. The Sociedad in consequence has drafted 
a memorial, for presentation to the Government, praying for the 
nationalisation of the service, аз also of that of electric light 
and power supply. 


Denmark.—At midnight on December 31st, a strike of 
telephone operators began throughout the country. An emergency 
service was to be set up with Government telephones, connections 
being made with the hospitals, police, and fire brigades. This 
Rervice was to be linked up with foreign cables. In the year 
1917-18 there were 385,130,817 telephone conversations, or 131 
conversations for every man, woman und child in the country. 


Germany.—Telephonic communication between Denmark 
and Germany has been temporarily completely interrupted by 
snow and frost, while only one telegraph line to Berlin is working 
at present. The Lyngby wireless station is also temporarily out 
of action. 


Mexico. During the past year 15 new telegraph offices 
were opened for public use. The number of messages sent and 
received totalled 12,102,286. There were 1,879 km. of new lines 
constructed, 11,398 km. of lines repaired, and 4,753 km. of damaged 
line corrected. The extent of the telegraph system of the 
Republic at the present time is 87,117 km. During the year 76 
permits were granted for the construction of private telephone 
lines.— T. & 1. Age. 


Nicaragua.— The Director General of Telegraphs and 
Telephones has ordered the construction of a line from Managua to 
Matagalpa ria Boaco. 


Post Office Engineers.—O wing to the inadequacy of 
the pay and prospects offered to qualified draughtsmen in the 
engineering department of the Post Office, especially as compared 
with the remuneration in the outside world, as many as 21 resig- 
nations out of а total staff of 260 have occurred during the past 
18 months, апа many others are meditating taking а similar step. 
In view of the altered conditions and the superior attractions 
outside, the whole scheme of civil service salaries is in need of 
revision. Otherwise the State will only attract the dregs to ita 
service—a very serious outlook.— Daily Telegraph, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issus of the ELECTRICAL REVIEW in which the “ Official 
Notice appeared.) 


OPEN. 


Aberdeen,— January 31st. Electricity Committee. Two 
water-tube boilers, with superheaters, economisers, steel chimney 
and accessories. (See this issue.) 


Bray.— January 30th. Urban District Council. Elec- 
tricity Works. One 200-B.H.P. Diesel engine, direct coupled to a 
136-K.V.A. single-phase alternator and exciter. (See this issue.) 


Australla.—SyDNEY.—February 18th. Опе electrically- 
controlled tower clock and four dials, for Sydney sub-station. 
Chief Electrical Engineer's Office, 61, Hunter Street, Sydney. 

PERTH, W.A. — February 10th.  P.M.G.s Department. 310 
accumulators (schedule W.A.647.) (December 19th.) 


Barnes.—January 20th. Urban District Council. Elec- 
tricity Department. Supply of water-tube boilers, economisers, 
draught plant, turbo-alternators, condensers, air and circulating 
pumps, transformers and rotary converters. (December 12th.) 


Barking. — Urban District Council. Second-hand air 


compressor (electric or steam), (January 2nd.) 


Battersea. — January 21st. Borough Council. One 
5.000-K w. turbo-alternator, with condensing plant; one 1,500-Kw. 
rotary converter; pipework for the 5,000-Kw. turbo-alternator ; 
switchgear for the 5,000-KW. turbo-alternator and 1,500-K W. rotary 
converter. (January 2nd.) 


Belgium.—January 17th. Belgian Post and Telegraph 
Authorities, La Salle Madeleine, Brussels. Telegraph and telephone 
cables. 


Bradford.— January 28th. Corporation. 
battery locomotives. (December 26th.) 


Chile.—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, 94, Gracechurch Street, London, 
between 3 and 5 p.m. 


Two electric 


Cavan.—January 12th. Electric Light & Power Co. 
Suction gas engine and plant ; alternative tender for duplicates, 
electric generator and motor booster ; alternative tender for dupli- 
cate, generator, electric storage battery, D.C. switchboard. (Dec- 
cember 26th.) 


Dundee. — January 231d. Corporation. Electricity 
Department. Three 750-KW. converter sets; one 300-KW., ditto ; 
11,000 v., E.H.T. switchboard ; two 750-KW., D.C. control panels; 
one 300-K w. ditto, (December 19th.) 
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Halifax. — January 5th. Electricity Department. Suppl y 
of stores (including lighting fittings and electrical accessories, 
cables, meters, &0.), from February 1st, 1920, to March 31st 1921. 
(December 19th.) 


Ilford.—January 27th. Urban District Council. Elec- 
tricity Department. Опе 1,000-kw. converting plant, cooling 
tower. motor-driven air compressor, L.T. cables. (See this issue.) 


Klngston- upon-Hull.— January 23rd. Electricity Com- 
mittee. One 10,000-Kw. turbo-alternator, with exciter, and one 
condenser outfit complete. (January 2nd.) 


London.—ISLIxGTON.— January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 12 
months. (December 19th.) 


FULHAM. — January 13th. Electricity Committee. Manu- 
facture, delivery and laying, complete, duct, E.H.T. cable, &c., 
between the generating stations of Fulham and Hammersmith. 
(December 19th.) 


HAMMERSMITH.—January 20th. Electricity Dos Wiring 
schemes for small property, boiler setting and furnace work, &o. 
(See notices in this issue.) 

STEPNEY. — January 22nd, Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c. and one 
5,000- Kw. turbo-alternator, with condenser, accessories and switch- 
gear. (December 19th.) 


CAMBERWELL.—February 2nd. Borough Council 12 months' 
maintenance of the private telephones and electric bells at the 
Town Hall. Mr. Е. J. Slater, Borough Engineer, Town Hall, 
Camberwell, 8.Е. 


Manchester.— January 14th. Electricity Committee. One 
2-ton electric lorry (specification No. 23); one 10/15-cwt. electric 
van (specification No. 24). (December 26th.) 


Pontypridd.—. January 30th. Urban District Council. 
Electricity Department. Rotary converter, transformer and 
switchgear. (See this issue.) 


Tynemouth. — January 12th. Electricity Department. 
Ten 250-K.V.A. transformers. (December 19th.) 


" Venezuela.—June 30th. The Government Gazette of 
Venezuela publishes а decree inviting tenders for the installation of 
& wireless telegraphic station near Caracas. (See this column for 
January 2nd.) - 


York.—January 20th. Electricity Committee. Tenders 
for the carrying-out of а hydro-electric scheme at Linton Lock. 
(See this issue.) 


CLOSED. 
Accrington.—Corporation :— 


For work on the electricity works cooling towers, £3,500.—Peter Brotherhood, 
Ltd. 


Birmingham.— Electricity Supply Committee, Recom- 
mended. Storage- battery installation at Water Street power station : 


Battery, £53,488. —Tudor Accumulator Co., Ltd. 

Boosters, £9, ,002. —English Electrio Co., Ltd. 

Switchgear, £1 ,076.— Bertram Thomas. 

Cables and racks, £8,712.—Callender's Cable & Construction Co., Ltd, 
Estimated cost of building, £3,250. 


Blackpool.—Wiring the new Regent Picture House and 
the new Bryn Tivy Boarding House. Myles & McCaffery. 


Bury.—The Corporation has placed contracts with the 
undermentioned firms in connection with the pulveriser :— 


Electric motor.— Electrical Construction Co. 
Cables, —W. T. Glover & Co., Ltd. 


Leyton. Electricity Committee. Recommended :— 
B. H. r. switchgear, £874.—A. Reyrolle & Co., Ltd. | 


New Zealand. — AuckLAND. — The City Council has 
recently placed the following contracts for electrical material :— 
CaBl. k. 


Section 1.— High and low- tension cable :— 
A. & T. Burt, Ltd., Auckland (manufacturers: Siemens Bros.). — £21,044. 
Section 2.— (a) Triple-braided overhead cable :— 


A. D. Riley & Co., Auckland (manufacturers: Western Electric Co.).— 
£7,844; (b) rubber cable, — Richardson, McCabe & Co., Wellington 
(manufacturers: Callender's Cable & Construction Co., Ltd ), £2,227. 

Transformers, switchgear and oil filter.—National Electric & Kngineering 
Co., 1 Auckland (manufacturers: General Electric Co., U.S. A.), 
£1, 

030 ironbark dressed poles.—Redpath & Sons, Auckland, £2,760. 

12 tons bitumen.—Ellis & Co., Auckland, £18 10s. per ton (subject to 
exchange.) 

3, 250 straight stem insulators ; 800 shackles.—Redpath & Sons, £485. 


Todmorden, — Electricity Committee : — 


Tank-lowering devices, discriminating gear, and three additional panels. 
New Switchgear Construction Co, 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.— Friday, January Чеш At 8 p.m. Holborn. 


Restaurant. Smoking Concert. (Bee Notes.“ 


дано Institation of Engineers.— Friday, VPE 9th. At 39, Victoria 
Street. At 7.30 p.m. Paper оп Goods Handling and Control," by Mr. 
C. Н. Woodftield. 
Friday, January 16th. Chairman's address. Meteorology and Engin- 
eering,“ by Mr. B. E. Dunbar-Kilburn. 


Birmingham and District Electric Club.—Saturday, January loch. At 
the Grand Hotel, At 7 p.m. Presidential address by Mr. H. W. Wolton. 

tion of Electrical Engineers (North-Midland Centre).—Tuesday, 

January 13th. At the Hotel Metropolo, Leeds. At 7 p.m. Paper on 

“ Large Power Transformers,” by Messrs. A. G. Ellis and J. L. Thompson, 


(North-Eastern Centre.) Monday, January lith. At the Armstrong 
College, Newcastle. At 7.15 p.m. Paper on Bcientitic Management,” by 
Capt. J. M. Bcott-Maxwell. 


(North-Western Centre).—Tucsday, January 18th. At the Engineers’ 
Club, Manchester. Ordinary meeting. 


(Scottish Centre.)—Tuesday, January 18th. At Princen Street Station 
Hotel, Edinburgh. At 7 p.m. Paper on The Electrical Power Supply in 
the War Zone, by Major T. Rich. 


(South-Midland Centre).—Thursday, January 15th. At the University’ 
Birmingham. At 7 p.m. Joint meeting with Midland Junior Gas Associa" 
uon Discussion on The Uses of Gas and Electricity for Heating and 

ower.” 


(Wireless Section).— Wednesday, January 14th. At the Institution of 
Civil Engineers, Gt. George Street, S. W. At 6 p.m. Paper on Wireless 
Direction and Position Finding,“ by Capt. H. J. Round. 


(Students' Section). Friday, January 16th. At the City and Guilds 
College, South Kensington. At 7 p.m. Paper on The Development of 
Automatic Telephony," by Mr. J. H. Reyner. 


Royal Institution of Great Britain.—Tuesday, January 13th. At Albemarle 
Street, W. At3p.m. Lecture on '* Modern Development of the Miner's 
Safety Lamp,“ by sir John Cadman. 

Friday, January 16th. At 9 p.m. “ Low-temperature Studies, by Prof. 
Sir James Dewar, F.R.8. 


Institution of Civil Eugineers.—Tuesday, January 18th. At Gt. George 
Басов: At 6.30 p.m. Papers on Whitby, Blyth and sunderland 
arbours. 


Association of Engineers - in- Charge. "e 1 January l4th. At 
Bt. Bride's Instituve, Bride Lane, E.C. At Paper on Currency, 
Finance and Industrial ee by Mr. T . Gregory: 


Society of Technical Engineers (North-Eastern District).— Wednesday, 
January lith. At the beer buon Library, Fawcett Street, Sunderland. 
At 7 p.n. Mass meeting. 
Friday, January 16th. At the Corporation Hotel, Middlesbrough. 
At7p.m. Mass meeting. 


Faraday Society. — Wednesday, January 14th. At Burlington House, Picoa- 
чч Symposium and general discussion on The Microscope : 
Са Construction and Application.“ Exhibition, 2.80 to 4.15 p.m. ; 
Bee dab to C30 Lnd 8, 15 to 10.15 p.m. 


Chemical Society.—Thursday, January 15th. At Burlington House, Piccadilly, 
W. At 8 p.m. Ordinary scientific meeting. 


t Association of Engineers. — Thursday, January 15th. At the 
Techalen Institute. At 7.46 p.m. Paper on Ship Riveting,“ by Mr. A, J. 
Lewis 

Paisley Association of Engineers.—Friday, January 16th. At the Technical 
College, George Street. At 7.80 p.m. Paper on Electricity and Matter, 
by Mr. A. McLean. 


NOTES. 


Electrical Trades Benevolent Institution.—MovkwkNT 
AT GLA8GOW.—We understand that a very strong Advisory Com- 
mittee has been formed in Glasgow, thanks to Mr. W. W. Lackie. 
the city electrical engineer, to deal with matters affecting the 
E.T.B.I. in Glasgow and district. The committee, which is now at 
work, comprises the following :—Dr. Magnus MacLean (chairman), 
Mr. W. Roxburgh (hon. secretary), and Messrs. Е. Anslow, G. L. 
Black, A. 8. Hampton, W. W. Lackie, Alex. Lindsay, В. B. Mitchell, 
Arch. Page, J. S. Nicholson, J. E. Sayers, P. J. Sims, E. J. 
Skinner, and Joseph Tsylor. In taking the initiative in this 
matter, Mr. Lackie has followed the example set by Mr. Hobbs, in 
Cardiff, which produced admirable results. The Advisory Com- 
mittees will assist the Institution by reporting on local cases 
requiring assistance and by obtaining contributions, organising 
concerts, &c., to assist the funds. 


Educational.— IMPERIAL. COLLEGE, Lonpon.—In Zhe 
Times of December 31st, there appeared a long letter signed by 22 
professors of the Imperial College of Science and Technology, 
advocating the claim of the College to acquire the right to grant 
its own degrees in science and engineering independently of the 
University lof London, on the grounds that the existing system 
involved waste of effort on the part of the studenta, that non- 
matriculated students were debarred from the degrees of the 
University, and that the Imperial College was entitled to rank as 
on а University plane, In The Times for January 2nd, Prof. 
Humberstone opposed the proposal, which he regarded as 
calculated to weaken the University. 


British Oil,.—The well at Hardstoft is flowing at an 
average rate of 2,000 gallons a week ; pumping machinery has not 
been installed. At the present rate of output the yield falls far 
short of a remunerative value. At the other wells no oil has been 
met with. 


Electrically-welded Ships.—The first eletrica waded 
ship to be built in French yards has been launched at Caen : the 
vessel will serve as a floating workshop for the Société de la 
Soudure Electrique Francaise, and is 20 metres long, 4 metres beam, 
and 2:3 metres draught. It will be electrically equipped, and 
driven by а 35-H.P. motor. | 


— —— — pes uu 


52 THE ELECTRICAL REVIEW. ун. 86. No.2198,JawvaBv 9, 1990, 


А.С. Telegraphy.—The experimental section of the 
French Post Office has installed plant at the Brest telegraph office 
to use alternating current to supply the telegraphic apparatus, and 
thus avoid the use of accumulators, The installation has given such 
satisfactory service that it is proposed to apply it in the main 
telegraph centres. The alternating supply is taken from three- 
phase mains through a star-star bank of transformers. On. the 
secondary side the current is rectified by a mercury vapour 
rectifier with three cathodes. A buffer battery is connected 
between the neutral point of the secondary windings of the trans- 
former and the oathode of the rectifier. Between the battery and 
the rectifier, an automatic switch disconnects the rectifier leads if 
the current changes its direction owing to drop of voltage across 
the rectifier terminals, and reoonnects the rectifier to the battery 
when the voltage rises again. During the period of disconnection 
the Morse, Hughes, and Baudot telegraphic apparatus is supplied 
by tbe buffer battery alone. A red lamp signals this state of 
affairs, and if it will last for a prolonged period, a reserve 
battery of cells is brought into use. This battery is always kept 
ready for use, but the cells are kept dry until an emergency arises. 
In order that the arc of the mercury vapour rectifier may not 
become extinguished when the call for D.C. falls below the 
minimum value that will maintain the arc, a permanent shunt 
taking from 1°5 to 2 amperes, is connected between the cathode 
and the neutral point of the transformers. Normally the battery 
voltage is slightly lower than the rectifier voltage, so that the 
battery does not discharge, but is slowly charged. If a motor 
generator set were used to replace the local batteries of the Baudot 
sets, it could be driven by a D.c. motor connected to the buffer 
battery. This would simplify the above-mentioned arrangement 
by rendering the permanent shunt unnecessary, and it would 
render current reversal impossible and enable the automatic switch 
to be dispensed with.— Technical Reriew, 


Washing Machines: Shortage of Materlals.— The 
manufacturers of washing machines in the U.8.A. produced no less 
than 500,000 during 1919, representing a sale of £10,000,000. It 
is doubtful if this output will be exceeded, or even maintained 
during 1920, owing to the shortage of the neceasary parts which 
are manufactured by separate concerns. The three chief items in 
washing-machine production are copper and tin sheets, wringers 
and wringer rolls and motors. The metal sheet manufacturers 
have not yet got back into their normal position, but it is con- 
sidered a matter of a few weeksonly. Wringer-roll manufacturers 
are not increasing their capacity, as they consider that the makers 
of tte washing machines will soon produce their own rollers, and 
thus leave the roller makers with a good deal of practically useless 
plant on their hands. The total annual small motor output of the 
U.S.A. is about 1,500,000, and thus a third is required for the 
washing machine trade. Motors are, therefore, difficult to obtain, 
and prices are still inoreasing. The demand for electric washers 
still exceeds the present rate of manufacture. | 


The Electro-Harmonic Society.—At the smoking concert 
which will be held at the Holborn Restaurant, in the Venetian 
Chamber, to-night, at 8 p.m., Mr. L. L. Robinson will take the 
chair. The artistes will be:—Mr. Bernard Collins, tenor; Mr. 
Thomas Howell, baritone; Mr. George Gower, banjoist ; Mr. Will 
Edwards, humorist: Mr. Foden Williams, humorist; Mr. Thomas 
Sidney, entertainer at the piano; Mr. Bernard Flanders, A. R. A. M., 
pianoforte solo and acoompanist. 


Winter Thunder. — The statements about the extreme 
rarity in this country of thunderstorms during the winter months 
аге disproved by the fact that out of the first 28 days of December, 
lightning without thunder was reported on three days, and thunder 
and lightning on as many as 12 days, so that the atmosphere was 
electrically charged on at least 15 days. On the 4th ult. a 
number of places in England, Wales, Scotland and Ireland 
experienced а storm ; and on the 19th ult, lightning alone was 
equally widely distributed. It was laid down long ago that 
thunderstorms could not occur northward of the latitude of 
Shetland, but this conclusion has been proved to be erroneous by the 
numerous instances of Arotic thunderstorms that have been 
collected and published, showing that they occur all round tho 
polar region up to about latitude 80 deg. When it is remembered 
that the number of travellers in the inhospitable regions of the 
Far North has been very small, the frequency of the thunder- 
storms they have reported is surprisingly large. 


Persian Progress. — According to The Times, Swiss 
technicians are being enlisted by the Persian Government for 
employment on the State railways, telephones, and telegraphs. 


Science and International Relations.— The Paris 
correspondent of the Morning Post states that the question whether 
Allied scientists should renew relations with their German 
colleagues, has again been raised in Paris. The overwhelming 
majority of leading men appear to be firmly resolved that, for the 
present at any rate, they will have nothing to do with German 
scientists, or even with German science. 

M. Emile Picard, the permanent secretary of the Academy of 
Science, in the course of an interview, said :—Until the scientists 
belonging to enemy countries manifest in an efficacious manner a 
new mentality, and until they repudiate all sympathy for those 
things which raised the indignation of the civilised world (the 
most shocking of which was the manifesto issued by the 93") it 
will be imposaible for French scientists to renew personal relations 
with them. We shall continue to hold the belief that science with- 
out conscienoe i8 merely the ruin of the soul, 


Prosecution under the Coal Mines Act.—Aocording to 
a Sheffield paper, a miner, named Woodcock, has been summoned 
at the Barnsley West Riding Police Court, for two breaches of the 
Coal Mines Act in the Stanhope Silkstone Colliery by relighting 


his safety lamp with the electrical apparatus, which should only: 


be used by authorised persons, and by breaking the padlocks of the 
apparatus. Defendant admitted relighting his lamp, but aaid he 
found the apparatus unlocked. The Chairman said defendant had 
committed a very serious offence and had jeopardised not only 
his own life, but the lives of his fellow workers. A fine of 30s. 
would be inflicted in each case. | 


Fatalltles.— An inquest was held at Lofthouse, Nidderdale, 
last week, with respect to the death of an electrio crane driver 
named Richard Hubbard (54), who had lost his life through coming 
into contact with а live wire at the Angrau transformer house in 
connection with the Bradford waterworks. The voltage was about 
2,300. and death was instantaneous. The man had no authority to 
interfere with the high-tension switchboard, but persisted in doing 
зо after being told to keep off when something had gone wrong. 
A verdict of Accidentally electrocuted " was returned. 

An inquest was held at Gateshead, on Monday, respecting the 
death of William Hewitson (49), a cokeyard labourer lately 
employed at the Marley Hill By-Products Works. Joseph Dryden, 
who started work with deceased at 10 o'clock on New Year's night, 
said they began to empty a truck near the pug-mill, which was 
driven by electricity. Half-an-hour later deceased said he was 
going to start the mill, and proceeded to the motor-house for the 
purpose of switching on the ourrent. The pug-mill started, but 
after revolving four or five times, stopped. Witness went to the 
motor-house, and found deceased lying dead on the floor clear of the 
machinery. Dr. Smith said there were small scar burns on the 
lower part of the abdomen. and he could not see how they oould 
have been oaused except by electricity. Mr. W. Diamond, works 
manager, declared his conviction that death was not due to electric 
shock received in the motor-house, as the clothes of deceased were 
not burned, nor were his hands. The energy could not have 
paseed through his clothes without burning them. The Deputy 
Coroner entered a verdict " That death was due to shock, but that 
there was no evidence to prove whether it was electrical or 
otherwise.” 


A Joint Electriclty Authority for Bristol and District.— 
A meeting of electrical undertakers and County Councils within a 
radius of about 30 miles of Bristol was convened by the Lord 
Mayor of Bristol. and held at the Council House, Bristol, on 
January 2nd, to consider the propriety of promoting a joint elec- 
tricity authority under the provisions of the Electricity (Supply) 
Act, 1919. Representatives from the following undertakings were 
present :—Bristol, Swindon, Stroud, Cirencester, Chippenham, 
Melksham, Trowbridge, Bradford-on-Avon, Keynsham, Chepstow, 
Gloucester, Frome, Weston-super-Mare, Cheltenham, Wedmore and 
Bath, and the County Councils of Gloucestershire, Somersetshire 
and Monmouthshire. The Lord Mayor of Bristol presided. and at 
his request, Mr. H. Faraday Proctor (Bristol Electricity Depart- 
ment) explained the provisions of the Act and the scheme which 
had been tentatively outlined. Considerable discussion took place, 
and it was ultimately resolved that the councils of the counties, 
cities and boroughs and other local authorities. and the boards of 
directors of companies, except as regards the County Councils, 
authorised undertakers operating within the limits of the proposed 
district, be requested to pass resolutions agreeing to the formation 
of a joint electricity authority under the Act, and to forming part 
of such authority, and in the case of local authorities to authorise 
their electricity committees to take such steps as may be necessary 
to carry out the arrangements, including the appointment of 
representatives on the joint electricity authority. It was further 
resol ved that the authorised undertakers and others affected be 
requested to pass resolutions agreeing to contribute towards the 
preliminary expenses оп a pro rata basis with other authorities, 
based on the number of units sold within their respective supply 
areas as pert the last annual statement of accounts. An organising 
committee was appointed to prepare a draft scheme for submission 
to a future meeting. The following members compose this com- 
mittee :—Alderman G. Pearson and Mr. H. Faraday Proctor (Bristol), 
the Town Clerk of Cheltenham, Mr. F. H. Corson, city electrical 
engineer, Gloucester, Mr. E. T. Gardom, clerk to the Gloucester County 
Council, Mr. F. Teague, city electrical engineer, Bath, the county 
surveyor of Somerset, and the electrical engineer of Swindon. 


Appointments Vacant.— Fitter driver, for the Shoreditch 
Borough ,Council Electricity Department; overhead lineman 
(82s. 2d.), for the Preston Corporation Tramways Department; 
telegraph inspectors (£250 rising to £300 + £120), for the 
Government of Nigeria; shift engineer (888.), for the Radcliffe 
Urban District Council Electricity Department; laboratory 
attendant (608. to 808.), for the Electrical Engineering and Physical 
Laboratories of the Sunderland Technical College; assistant mains 
engineers (350 taels per month), and assistant installation engineers 
(230 taels per month), for the Shanghai Municipal Council Eleo 
tricity Department (the present rate of exchange for a tael is 7s, 9d., 
but this is abnormal); assistant lecturer and demonstrator in 
electrical engineering (£300), for the University of Sheffield Faculty 
of Engineering; electrical engineer for the Holmforth Urban 
District Council Electricity Department ; meter room superintendent 
for the Sunderland Corporation Electricity Department. See our 
advertisement pages to-day. 


Inqulry.— Makers of the “Tank” dry cell are 


asked for, 
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Electricity in Mines, —REGULATIONS.—The . General 
Regulations. Part III, Electricity (Seotion 60), July 10th, 1918, 
governing the use of electrical power in mines, have reached the 
time limit set in paragraph 137 (b). The latter paragraph directs 
that all regulations immediately preceding it are to become 
applicable to electrical apparatus in use prior to June Ist, 1911, 
on January Ist, 1920. These regulations relate only to under- 
ground apparatus except where overhead gear may directly affect 
the safety of persons in the mines. Cables, switchgear, motors, 
lampe. aud signalling apparatus are fully dealt with. Regula- 
tion 137 (а) prescribes that exemption from these provisions may 
be obtained from the Secretary of State in oases of emergency or 
under special circumstances. "s 

The Lancashire Branch of the National Association of Colliery 
Managers has resolved to apply for an extension of two years. It 
is stated that the five years of war, and. later. the moulders’ strike, 
have made it impossible to comply with the regulations in the 
time given. | 


The Slough Motor Depot. — Recently we had an 
opportunity of visiting the extensive motor vehicle repair 
works at Slough. at the invitation of the Ministry of Muni- 
tions. Much criticism of this depot, some of which may have 
been deserved, arose both in the House of Commons and in 
the Press generally, but as we found for ourselves, no one 
who has inspected the works can help feeling that much of it 
was premature. It must be admitted that in the early days 
the prospect was not very inspiring to advocates of national 
economy, but since then many and varied changes have been 
made. Although the works are even now incomplete, the 
restoration and sale of surplus Government owned motor 
lorries, cars, and cycles is proceeding apace, and when thia 
work has been completed, the Slough depot will be continued 
as а permanent establishment for the repair and maintenance 
of Government motor vehicles of all kinds. It bids fair to 
become an efficient and valuable national asset. At present 
the output of restored vehicles reaches about 240 cars and 50 
cycles per week. The establishment covers an area of some 
650 acres, of which 8 acres are covered by one shop alone. 
When the large number of different makes of vehicles owned 
bv the Government, and the number of parts that make up 
a single vehicle are taken into consideration. the problem of 
apares and component parts stores will be appreciated. The 
whole of the works are electrically driven, 3-phase energy 
being employed, and the distribution being by means of 
underground cables. The discussion which arose concerning 
whether the depot should take a supply from the public mains 
of the local supply authorities or whether, on the score of 
reliabilitv of supply, should erect a generating station of its 
own, will doubtless be remembered. Eventually the latter 
course ‘was adopted, and a station built which, when com- 
pleted, will contain three T jungstróm turbo-alternators rated 
at 1,000 Kw. each, by the Brush Electrical Engineering Co.. 
Ltd. At present the station contains one turbo-alternator of 
the above make rated at 500 xw., and running at 3,000 в.р.м.. 
50 cycles, 490 volts. The firing floor of the Babcock and 
Wilcox boilers is on the ground floor as ате also the con- 
densers and the Sirocco spray air filters, the turbines and 
&witchboards being placed on the next floor. The various 
ventilating and dust-extracting fans and exhausters are driven 
by В.Р.Н. 3-phase motors, and the electric cranes are by 
Messrs. Morris, of Loughborough. Messrs. Benjamin Electric. 
Ltd., are carrying out the electric lighting installation, which 
has been planned on a scientific basis. 


Electrical Developments in Spain.—In a recent report 
to his Government, the United States Consul-General at Bar- 
celona states that the number of electric plants existing in 
Spain is now over 2,800, producing annually 54,800,000,000 
Kw.-hours of energy. As might be expected, Barcelona Pro- 
vince contains the largest number of plants. totalling 500 
odd. while the Provinces of Alicante, Valencia, Gerona, and 
Saragossa come next in order of importance. 

Hydroelectric plants in Spain increased from 170 in 1917 
to 238 in 1918, whilst the power produced rose from 384,297 
н.р. to 435.330 н.р. Of the total іп 1918. 85 plants had a 
capacity of over 800 H.P. each, while 50 hydroelectric installa- 
tions had each a capacity of from 300 to 800 H.P. Hydro- 
electric equipment already installed in the great industrial 
section of Catalonia produces 150,000 н.р., while works are 
under construction which will yield a further 128.000 B. p.. 
but the total potential н.р. in these cases is 1,104.500, so that 
896,000 н.Р., or 75 per cent.. will still be undeveloped. Four 
large companies control the power in Catalonia, one of them 
transmitting to certain stations at 110.000 volts for a. distance 
of 114 miles. During 1918 a hydroelectric plant of 15,000 н.р. 
was commenced in Asturias, and one of 19,000 н.р. in 
Valencia, while large plants were also proceeded with in 
those provinces which had been commenced previously. The 
difficulties of the coal situation in Spain have in some measure 
stimulated efforts to utilise the power of waterfalls and 
monutain streams. Plans are being discussed for the greater 
application of electricity in the chemical and metallurgical 
industries, especially in the production of soda and sulphate 
of atnmonia, in the refining of copper, in the treatment of 
the biuxites of Catalonia. in the vrevaration of aluminiuin, 
aud in many other operations of vital importance to the 
nrogress of a country. The laws in force in Spain relating to 
the use of public water power are, however, the outgrowth 


of legislation of 1866 and 1879, enacted: before the advent of 
hydroelectne enterprises. Rapid development has necessi- 
tated numerous additions to the laws, which by their diversity, 
caused certain inisinterpretations.^ Accordingly, by royal de- 
cree, the provisions relative to securing concessions for the 
use of water power, and the classification of various bodies 
of water as public utilities, have been co-ordinated, ара the 
Minister of Public Works has also proposed to reframe the 


law nationalising construction: work in connection with water 


power, giving to the State the right of appropriation of all 
unworked concessions. It is proposed to divide the country 
into zones, and require the companies ір each zone to form 
an association, the object being to nationalise the water power 
now under the control of foreign capital. | 

Electric railways and tramways were constructed and ex- 
tended in various parts of Spain during 1918, and plans to 
electrify the railway from the Asturian coalfields were dis- 
cussed; it is quite probable that the new road from Madrid 
to Valencia will adopt electric traction. 

An electrochemical joint stock company has recently been 
formed in Granada to extract ferro-molybdenum and ferro- 
vanadium. It aims to produce also ferro-silicon and molybdic, 
tungstic, and vanadic acids, with their derivatives and by- 
products. This company has an electric furnace which is to 
be used in connection with the iron and steel production of 
the great enterprises in northern Spain. б. 


Inductive Interference between Electric Power and 
Communication Lines.—Reference has been made in our 
pages to the investigation which has been carried on by the 
Joint Committee on Inductive Interference of the California 
Railroad Commission. This committee, it will be remembered, 
was engaged for a number of years on what was undoubtedly 
one of the most exhaustive and painstaking investigationa 
ever made anywhere into the phenomenon of inductive inter- 
ference between electric power and communication lines. 

In the course of its investigation the committee compiled 
a large number of technical reports on many phases of the 
subject. Owing to the widespread interest aroused, the Com- 
mission was asked to publish the most important of these 
reports for general distribution, and this it has done. The 
volume is entitled ‘‘ Inductive Interference between Electric 
Power and Communication. Circuits. Selected technical re- 
ports with preliminary and final reports of the Joint Com- 
mittee on Inductive Interference, and the Commission’s 
general order for prevention or mitigation of such interfer- 
ence. 

This publication is of special interest to electric railway. 
power, telephone, and telegraph engineers, mauufacturers of 
electrical apparatus, and to governing bodies: the volume, 
bound in morocco leather, and including 1,060 pages, con- 
sists of the 30 most important technical reports of the com- 
mittee, the preliminary and final reports of the committee 
to the Commission, and the general order No. 52 of the Com- 
mission prescribing rules and principles governing the con- 
struction and operation of power and communication. linea 
for the prevention and mitigation of inductive interference. 

A limited number of copies have been printed in addition 
to those subscribed for. and are being distributed һу 
the California Railroad Commission, San Francisco, at the 
actual cost price of $10.00 per volume. Those who wish to 
secure а copy should place their orders with the Commission 
as early as possible. 


Electrical Dehydration of Crude Oil.—According to the 
Electrical Review, of Chicago, electrical dehydration of crude 
petroleum has proved to be superior to other methods. When 
present in the form of large free globules. water will settle 
out from oil by gravitv, but if the water is in a state of 
emulsion with the oil. it will not settle out at normal tem- 
perafures and pressures, even if the mixture be allowed to 
stand indefinitely. The removal of water at the well effects 
an important reduction in freight costs, besides eliminating 
the clumsy practice of allowing purchasers а rebate on the 
percentage of water which they were able to prove was con- 
tained in the crude oil hitherto delivered. There are 17 
electrical dehydrating plants now operating in the Whittier 
district in California, and in many cases oil hitherto unfit 
for use is made marketable bv electrical dehydration. The 
oil treated ranges from 15 to 50 per cent. of water. and the 
consumption of electrical energy is about 1 kw. hour per 
18 barrels of drv oil. The electrical dehydration causes prac- 
tically no loss of gasoline, and the gravity of the oil is raised 
one or two degrees by the treatment. This increases the 
value of the oil sufficiently to pav all or part of the cost of 
treatment. The heating process. on the other hand, involves 
more or less deterioration of the oil. Careful tests indicate 
that. under the same conditions, the heating process costs 
7.5 cents per barrel, compared with 1.5 cents per barrel (or 
2 cents, including royalty) for the electrical process. Usually, 
the electrical dehydrator onerates on single-phase alternating 
current at 11,000 volts. The emulsion of oil and water is 
passed between highlv-charged electrodes, and the effect of 
the electrostatie field is to conlesce the particles of water and 
also coalesce the particles of oil. The water then settles 
readily by gravity. The average maxitnum demand per 
dehydrator is 4 RW., the average load factor 50 per cent, 
and the average power factor 98 per cent. leading. In districts 
where water is scarce, the water separated electrically has 
considerable value. 
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Forthcoming Exhibitions.—The Рау Mail Ideal Home 
Exhibition which is to be opened at Olympia, London, W., 
on l'ebruary 4th, will be the fifth of a series. There will be 
a full-size reproduction of part of the labour-saving home 
designed by Mr. C. J. Kay, L. R. I. B. A., which won the first 
prize in the Daily Mail labour-saving home competition. The 
only coal used in this house is for one anthracite stove to pro- 
vide hot water; electric hot plates are employed to keen 
the food hot on its way to the table. In the kitchen there 
are an electric copper and cooking range, as well as an elec- 
tric washer and ringer. In the labour-saving section of the 
exhibition will be shown many devices for lightening house 
work and doing away with drudgery. These will include 
an electric dish and plate washer, boot-polishing machine, 
and other electrical devices. | 

So large is the number of British manufacturers anxious 
to take part in the British Industries Fair to be 
opened at the Crystal Palace on February 23rd, that it has 
been found necessary to ration the space. Similar fairs are 
to be held at the same time at Glasgow and Birmingham. 
The Scottish one will be devoted specially to textile products, 
and that in the Midlands to hardware. Many thousand 
invitations have been issued to foreign buyers, and pamphlets 
in seven different languages have been distributed. | 

The International Fair, to be held at Brussels from April 
4th to 2186, is being organised by the municipality with the 
financial support of the Belgian Government and the Province 
of Brabant. There wil be important exhibits of electrical 
machinery, fittings, cables, telegraph and telephone apparatus, 
&c. The largest portion of the exhibition will be in the 
Pare Royal, in addition to an open-air space for agricultural 
machinery and the Palais Midi which will be reserved for 
large machinery requiring motive power. 

The Crystal Palace will re-open to the public in May, 1920, with 
the Great War Exhibition. H.M. Office of Works has taken the 
whole of the apace on the main floor for naval. military, and 
aircraft exhibits in connection with the war. On the ground floor 
50,000 aq. ft. of space will be devoted to the engineering and 
electrical section. A feature which will attract attention will be 
the comprehensive oil exhibition. Full details may be ontained 
from the General Manager, Crystal Palace, S.E. 


Physical Society Exhibition. On Wednesday and Thurs- 
day the 10th annual exhibition of electrical, optical. and other 
apparatus, was held by the Physical Society, іп conjunction with 
the Optical Society, at the Imperial College of Science, London, 
Particulars will appear in our later issues. 


Electric Furnaces. — The equipment of 20 electric 
furnaces which, it 18 said, will form one of the largest electric 
furnace installations ever made. is now being shipped from 
the United States to the Glomfjord Smeltverk Co., Norway. 
Each of the 20 units includes a 1,300-K.v.A. single-phase main 
power transformer, a 26.2-K. v. A. series transformer, and a 
26.2 k. v. A. induction regulator. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. A. Lewis, of Farington Steelworks, near Preston, late 
of Cleveland and Durham Electric Power, Ltd., Middles- 
brough, has been appointed works superintendent to Don- 
caster Corporation Electricity Works. 

The Swedish Academy of Science bas awarded the Nobel 
Prize for Physics for 1919 to Prof. M. Planck, of Berlin, and 
Prof. Starck, of Greifwald; the Chemistry Prize goes to Prof. 
F. Haber, of Berlin. 

Mr. J. WILKINSON, M.LE.E., who recently resigned the 
position of tramways engineer at Hull, has commenced busi- 
ness on his own account as an electrical and mechanical engi- 
neer at 4, Morpeth Street, Hull. 

Prof. WILHELM Wien, of Würzburg, has been appointed 
successor to Prof. Róntgen, of Munich, whose retirement was 
recently announced. 

At a meeting of citizens, held at Birmingham on January 
Ist, Sir OLIVER LODGE was presented with an illuminated 
address and a motor-car, and Lady.Lodge with a jewel, in 
recognition of distinguished services rendered to the Univer- 
sity and to Birminghain. The recipients were proceeding on 
à visit to America. 

Lieut. and Acting Capt. G. O. KING. London Electrical 
Engineers, has relinquished his acting captainey on ceasing 
to he enploved. 

Lieut. J. O. Bamb, M.C, Tyne Electrical Engineers, has 
been restored to the establishment of the Territorial Force. 

Burnley Tramways Committee recommends that the salary 
of Mr. Mozury (the manager) be inereased to £675, inclusive 
of all bonus, from £575 inclusive. 


Mr. W. H. Evans, foreman of the electrical department of 
Messrs. Guest, Keen & Nettlefolds, Ltd., of Dowlais, Merthyr 
Tydfil, having resigned, has been presented by those under 
his charge with a mahogany clock. 

Mr. James WII, who bas been manager of the Raine 
bottom tramways for the past six years, has been appointed 
out of a considerable number of applicants to the position of 
manager of the ‘Todmorden Corporation motor 'bus system at 
£300 per annuin. 

Mr. S. Derwen “Jones, Batley borough electrical engineer, 
has been granted a war wage increase, bringing his salary to 
£400 per year. 

Capt. H. G. C. TurNELL, A. M. I. E. E., London Electrical 
Engineers, has been restored to the establishment of the 
Territorial Force, of which he was a supernumerary whilst 
eniployed in extra. regimental duties. 

The Leeds City Council has been recommended to approve 
of the appointment of Mr. J. S. HAMILTON, second assistant 
engineer, as first assistant engineer of the tramways depart- 
ment at à salary of £500 per annum. 

The Liverpool Corporation has been recommended to grant 
the tramways manager, Mr. C. W. MALLINS, а retiring pension 
of £660 per annum. Mr. Mallins has been with the Corpora- 
tion for 22 years, 14 of which he has been manager, and was 
previously 23 vears with the tramways company. He is retir- 
ing through ill-health. 

Mr. Haypn T. Harrison, having completed his work for the 
Navy, has returned to his previous occupation of consulting 
electrical engineer. He is to be found at his office, 11, Vic- 
toria Street, London, S. W., or at his Research Laboratory, 
White Horse Lane, Canterburv, where he is in a position to 
carry out all classes of research and experimental work. 

St. Helens Electricity Committee has decided to increase the 
salary of the electrical engineer (Mr. B. T. Hawkins) from 
£00 to £600 per annum. 


New Year Honours.—Several names of interest to the elec- 
trical and allied professions and industries are to be found 
in the New Year Honours List, and we have pleasure in 
tendering our congratulations to the following :— 

sir Albert Stanley, late President of the Board of Trade, 
проп whom a peerage is conferred. 

Sir R. T. Glazebrook, C.B., F. R. S., late director of the 
National Physical Laboratory, who is appointed K.C.B. 

Walter George Gates, assistant secretary to the G.P.O., who 
receives a C.B. 

Sir Henry Birchenough. R. C. M. G., and Sir H. Trevor 
Dawson. M. I. C. E., M. I. M. E., R. N., upon whom baronctcics 
are conferred. 

James Kemnal, F. R. S. E. (Babcock & Wilcox. T.td.), who, 
in recognition of public services in connection with the manu- 
facture of munitions. is made а knight. 

Francis Grant Ocivilie receives the honour of kniehthood. 


as do also Hugh Malcolm Robinson, C. B., I.G.O.. Chief In- 


spector of Factories, and Prof. Arthur Schuster, F.R.S., late 
secretary of the Royal Society. 

The appointment C.I.E. is awarded to Matthew Alfred 
Пош Deputy Director-General, Telegraph Traffic, Pun- 
Jab. 

We observe that a thoroughly well-earned peerage has been 
conferred upon Sir George Riddell. Bart., one of the best- 
known figures in the newspaper world—a man of shrewdness, 
foresight, and boundless energy. 

Sir David Harrel, who receives the G.C.B., was chairman of 
the Interim Court. of Arbitration, 1918-19. in connection with 
industrial questions, and chairman and member of Conciliation 
Boards and Inquiries. 


Obituary.—Mn. JouN Orpr.—A familiar figure in Northern 
electrical engineering circles has been removed by the death, 
at the ave of 59 vears. of Mr. John Orde, principal in the 
firm of Messrs. John Orde & Co., coppersiniths and brass- 
founders, Neweastle-on-Tvne. 

The . 7. Z. of December 4th records the death of Dr. M. 
DoLivo-DoBROWOLSKY, formerly a director of the A. E. G., and 
a well-known ptoneer in electrical engineering, at the age of 
58 vears. In the same issue the death of A. T.Essinc, a 
pioneer in primary battery manufacture, is reported. 
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NEW COMPANIES REGISTERED, 


Heath Plugs, Ltd. (161.947).— Private company. Regis- 
tered December 22nd. Capital, £12,000 in £1 shares. То acquire from A. 
E. Heath a sole licence to use. certain patents relating to sparking plugs, to 
acquire the assets of Heath, Norton & Co., &e. The first directors are: A. 
E. Heath, 8. Tatcombe Gardens, S.W.4; H. Norton, 56, North Side, Clapham 
Common, S.W.; H. H. Hassall. 16. Christchurch Road, East Sheen: E. E. 
Glover, 47, Stanlake Road, Shepherd's Bush, W.: F. E. Preston, 7, Perceval 
Road, East Sheen. Registered office: 2, Saneroft. Street, S. E. 11. 


Cascoll Engineering Co., Ltd. (162,000). Private com- 
many Registered December 2 Capital, 41.000 in 41 shares. Objects: 
lo carry on the business ot mechanical, cbemical and electrical engineers, 
contractors, aron and brass founders, manufacturers of and dealers in motor 
ears amd ленае, Ne. The subscribers (each with. one share) are: C. F. 
Caspersoo, of, Shaftesbury Avenue, Мойт ах, V eds, electrical engineer; R. 
Collins, Warrel Grove, Bramley, Leeds. mechanical engineer. The first 
directors are: C. E. Casperson and R. Collins. Secretary: C. F. Casperson. 
Registered. office: 20, Garden Street, Marsh Lane, Leeds. 
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Buglass & Jamieson, Ltd. (10,783).—Private company. 
Registered in Edinburgh November 29th. Capital, 26,000 in EI shares. To 
carry on the business of electrical and mechanical engineers, millwrights’ 
machinists, smiths, motor engineers, &c. The subscribers (ach with one 
share) are: J. F. Buglass, 17, Janefield Place, Dundee, electrical engineer; 
W. E. Jamieson, 65, Church Street, Broughty Ferry, Forfar, electrical engi- 
ncer. Ihe first directors are: J. Е. Buylass and W. E. Jamieson. Solicitor : 
Alexander Hardie Buglass. Registered office: 65, Trades Lane, Dundee. 


Н. F. Stephen, Ltd. (10, 817).— Private company. Regis- 
tered in Edinburgh December 20th. Capital, £10,000 in £1 shares. To carry 
on the business of electricians, electric light and power and general engincers, 
&c. ‘The subscribers (each with one share) are: J. Mitchell, 92, Queen Street, 
Peterhead, fish curer; R. L. Mitchell, Ellishill, Peterhead, fish salesman; J. 
Mitchell, jun., Longhaven House, Cruden, Abredeenshire, fish curer; Н. 
Stephen, Balmoor Terrace, Peterhead, engineer; F. W. Stephen, Morven 
Black House, Peterhead, fish curer. Minimum cash subscription, £3,500. The 
first directors are: J. Mitchell, R. L. Mitchell, J. Mitchell, jun., H. F. 
Stephen and F. W. Stephen. Qualification, 100 ordinary shares. Solicitor : 
C. G. Masson, 21, Broad Street, Peterhead. 


Deans Electrical and Engineering Co., Ltd. (162,269).— 
Private company. Registered December 3lst. Capital, £1,000 in #1 shares. 
To carry on the business indicated by whe title. The subscribers (each with 
one share) are: Н. J. Dean, 19, Leedham Road, Sheffield, eelctrical engineer; 
К. Lavie, 26, Scarcroft Hill, York, electrical engineer. The first directors 
are: H. J. Dean and R. Lavie. nnda EA 90 shares. Solicitor : W. 
Ramsden, Station Street Buildings, Huddersfield. 


Cemmercial Ignition Co., Ltd. (162,156).—Private com- 
pany. Registered December th. Capital, £3,000 in £1 shares. To take 
over the business carried on by W. Hill and C. J. K. Piggott as the Com- 
mercial Ignition Co.,“ and to carry on the business of mechanical and elec- 
trical engineers, Фс. Тһе subscribers аге: W. Hill. 85, Lavender Hill, 
S. W. II, electrical and mechanical engineer, 800 shares; C. J. K. Piggott, 
40, Grandison Road, Clapham Common, S. W. II, electrical and mechanical 
engineer, 800 shares; L. P. Fulkes, 53, Belsize Avenue, Bowes Park, N.22, 
electrical and mechanical engineer, 400 shares. The first directors are; W. 
Hill, C. J. K. Piggott, and L. P. Fulkes. Qualification, £1. Secretary: II. 
Hill. Registered office : 95, Lavender Hill, S. W. II. 


Halliwell & Good, Ltd. (162,167).—Private company. 
Registered December 30th. Capital, £3,000 in £1 shares. Objects: To carry 
on the business of electricians, mechanical engineers and manufacturers, 
workers of and dealers in electricity, &c. Ihe subscribers (each with one 
share) ere: С. М. Good, Chesham, Bennett Road, Crumpsall, Manchester, 
electrical engineer; J. R. Halliwell, 2, Princess «Road, Crumpsall, Man- 
chester, electrical engineer. Permanent directors: C. J. Good and J. R. 
Halliwell (chairman and managing director). Qualification of permanent 
directors, £250. Registered oftice: 61, High Street, Manchester. 


W. Crookell & Co., Ltd. (162,199).—Private company. 
Registered December 30th. Capital, £1,500 in 41 shares. Objects: To take 
over the business of an electrical engineer carried on by W. Crookell at 
Middleton, Lancs., as“ W. W. Crookell & Co." The subscribers (each with 
one share) аге: W. Crookell, Water Street Works, Middleton, electrical engi- 
neer; G. A. Toms, 1, Warren Avenue, Cheadle, Cheshire, cashier. W. 
Crookell is first director. Secretary: W. Proctor. Registered office: Water 
Street Works, Middleton. 


Electrical Depositing Processes, Ltd. (162,100).—Private 
company. Registered December 24th. Capital, £2,000 in 5s. shares. To 
acquire plant for the purpose of depositing or forming metals by chemical, 
electrical or other processes, dc. The subscribers (each with one share) are: 
C. V. Brearey, © Hartwell,” North Farnborough, Hants. engineer; R. Е. 
Rollings, Orlando, Great Northern Road, Dunstable, Beds, engineer. The 
first directors are: C. V. Brearey, R. E. Rollings. Н. Lovelock, Н. A. Graves 
and A. A. Ross. Qualification, 200 shares. Registered office: 19a, Coleman 
Street, E.C. 


Electrical Maintenance Co. (Liverpool), Ltd. (162,072).— 
Private company. Registered December 24th. Capital, £2,000 in £1 shares. 
Objects: To take over the business carried оп by Н. V. Greenep, at Liver- 
pool. as the Electrical Maintenance Co. The first. directors. are: Н. V. 
Greenep, 133, Upper Parliament Street, Liverpool; E. Durden, 74, Buchanan 
Road, Seacombe; Н. Copland, 1, Buchanan Road, Seacombe; H. Curphey, 8, 
Rock Lane East, Rock Ferry; C. G. Curphey, Olybane, St. John's Terrace, 
Seacombe. Registered office; 142a, London Road, Liverpool. 


e 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Laing Wharton, Ltd.—Satisfaction registered November 
2ist, 1919, of charge for £1,000, registered November, 1918. 


L. Weekes, Ltd.—Debentures for £1.000, registered No- 
vember 17th, 1919, charged on the company's undertaking and property, pre- 
sent and future, including uncalled capital. 


Bristol Institute of Electro. Therapeutics, Ltd.—Deben- 
ture for £400 registered November 18th, 1919, charged on the company's 
umlertaking and property, present and future, including uncalled capital. 
Holder: E. D. Thomas, 70, Hampton Road, Redland, Bristol. 


——...—.ñ— ᷑ꝗ —ſ— 


CITY NOTES. 


The gross revenue for the vear ended 

Adelaide Electric August 31st, 1919, was £185,908 against 
Supply Co., Ltd. £174,254, an increase of 6 per cent. After 
meeting management and general expenses 

in Adelaide and London, and providing for debenture interest 
and sinking fund, £959 is written off cost of issue of “А” 
preference shares, £3,000 is put to reserve for income tax, 
£5,000 to general ‘reserve, 6 per cent. paid on the preference 
shares, 7 per cent. final, free of British income tax (making 
12 per cent. for the vear), on the ordinary shares, and £1,419 
is carried forward plus £16,942 brought forward. During the 
first nine months of the year (to Мау last) there was a satis- 
factory increase in all departments of the company's business. 
The prospect of a record year мав, however, upset bv the pro- 
longed strike of seamen in Australia, and the net profit for the 
vear Was in consequence seriously. diminished, as the. autho- 
rities imposed. drastic restrictions upon the use of electricity, 
and for a time the supply of current for industrial power was 
prohibited. The effect of these restrictions was to dislocate the 


local industries of Adelaide and to reduce the company’s sale 
of electricity by approximately 50 per cent. during the con- 
tinuance of the strike. Capital expended during the year was 
£68,946, and there was written off capital account £22,481. 
‘The business 1s rapidly outgrowing the capacity of the existing 
power house at Adelaide, and a new power station is to be 
built at Osborne, Port Adelaide; a site has been leased. An 
issue of new preference shares for this purpose was made lust 
July; the whole of the shares (250,000 of £1 each) were applied 
for and allotted at par. The development of the business dur- 
ing the year 1s shown below :— са 
Lighting, Motors Total eon- 


i &c., in rated, nections in Units 
Year ended Consumers, KW. H.P. KW. sold. 


August, 1918 21,917 15,856 11,351 27,207 10,776,934 
„ 1919 25,049 17,629 12,618 30,247 11,239,069 


Increase in consumers 14 per cent.; in power supply 11 per 
cent.; in total connections 11 рег cent.; in units sold 4 per 
cent.; and in gross revenue 6 per cent. The resolution con- 
firming the subdivision of the £5 shares into £1 shares is to 
be submitted at the close of the annual meeting to-day. 


The Bergmann Elektrizitats Unterneh- 
mungen A.G., of Berlin, earned gross 
profits of 904,000 marks in 1918-19, nearly 
all of which has been applied to the de- 
preciation of investments. : | 

The A.E.G.-Unternehmungen, A.G., of Berlin, whose share 
capital of 10,000,000 marks is held by the A.E.G., reports net 
profits of 702,000 marks (pre-war £35,100) for 1918-19, as com- 
pared with 685,000 marks (£34,400) in the. previous year, no 
sum being mentioned for depreciation in either period. It is 
proposed to pay а dividend of 6 per cent., ав in 1917-18. 

The Elektrizitats A.G. vorm Schuckert & Co., of Nurem- 
berg, reports gross profits and balance forward amounting to 
10,880,000 marks for 1918-19, as compared with 11,949,000 
marks in the previous year. The sum set aside for deprecia- 
tion is 4,269,000 marks, as against 3,500,000 marks, and the 
balance permits of the payment of a dividend at the rate of 
8 per cent., as in the preceding year. 

The Deutsch-Ubersesische Elektrizitats Gesellschaft, of 
Berlin, Buenos Ayres, éc., has issued a financial statement 
for the years 1917 and 1918. In the former year the gross 
receipts amounted to 21,644.000 marks, and after meeting 
general expenses, interest charges and rentals, and placing 
4,222,000 marks to depreciation and reserve funds, as against 
4,123,000 marks in 1916, the accounts show net profits of 
9,178,000 marks, as compared with 10,790,000 marks in the 
preceding year. It is proposed to pay a dividend of 6 per 
cent. on the preference shares, as in 1916, and 7 per cent. 
on the ordinary shares, leaving 7,378,000 marks to be carried 
forward to 1918, as the results proved to be very unfavourable 
in the latter year owing to the extraordinary advance in 
expenses for coal. A loss of 530,000 marks, in fact, occurred 
ut Buenos Ayres in 1918! The total gross revenue in that 
year was only 7,772,000 marks, rising to 15,150,000 marks 
with the amount brought forward. After defraying general 
expenses and other charges there remains a sum of 6,714,000 
marks, of which 4,342,000 marks has been allocated to depre- 
ciation and reserve funds, and the balance applied to the 
payment of a dividend of 6 per cent. on the preference shares. 


Germau 
Companies. 


Manx Electric Railway Co.—Sir W. H. Vaudrey presided 
at the annual meeting held at River l'late House, E. C., on 
December rd. Тһе total receipts for the year were £57,102, 
against £17,554 in the previous year and £40,160 in 1913. The 
expenditure was £25,601, as against £11,742 in the previous 
year and £18,740 in 1913. The result was a net profit of 
£31,501 against £5,812 in the previous year and £21,420 in 
1913. An expert engineer had been called in to confer with 
the general manager, Mr. Е. Edmondson, and it was pro- 
posed to extend and improve the plant in various ways. The 
accounts showed a debit balance forward of £31,411, whereas 
the profit as shown above was £31,501, thus leaving £90. 
Allowing interest on first debentures £9,000, there is now à 
debit balance on revenue account of £8,910. 


Southern Canada Power Co.—During the year ended Sep- 
tember 30th, 1919, distribution plants were extended to meet 
requirements of more than a thousand new customers, making 
a total of more than 9,000. New power development at Drum- 
mondville is in successful operation. Gross earnings $566,001 
(against $475,009), profits $263,203 (against $210,517), interest 
$205,229 (agajnst $162,359), surplus $58,064 (against 
$48,157). 

South Wales Electrical Power Distribution Co.—Under 
the Bill now depnsited power is sought to issne £500,000 5 per 
cent. prior lien debenture stock in addition to £314,148 stock 
of 1916 which has not vet been issued, in view of the neces- 
вагу developments for giving requisite supply to industrial and 
other works and authorised distributors. 


Stock Exchange Notice.— Application has been made to 
the committee to allow the following to be officially quoted :— 

Edison Swan Electric Co., Ltd. 360,000 ordinary shares. of 
41 each, fully paid, Nos. 598,308 to 958.307. 

North Wales Power & Traction Co.—According to the 
Financial Times, the profit and loss account for the vear ended 
Tune 30th, 1919, shows a credit balance of £167 to be carned 
forward. 
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Neos 


Underground Railways of London.—It is announced that 
Mr. 8. B. Joel has acquired the whole of the Spever interest. 
estimated at about one million pounds, in the Underground 
railways group, including the L.G.O. 


Capital Increase.—It is announced that the James Keith 
and Blackman Co. are contemplating an increase of capital by 
$120,000 in ordinary shares to £250,000. Undivided profits 
are to be capitalised and distributed among shareholders. 


Bell. Telephone Со. of Canada.—Quarterly dividend of 2 
per cent., less tax. | 


Mackay Companies.—Quarterly dividend 17 per cent., less 
tax, on the common stock. | 


STOCKS AND SHARES. 

| ы e3 ‘TUESDAY EVENING. 
THE volume of Stock Exchange business shows no signs of 
diminution. The first week of the New Year has brought 
more and more orders into the markets. The public are buy- 
ing. stock freely. Obviously the Board of Trade statements 
with reference to tlie demand that there is for British goods 
the world over has quickened the imagination of the investor 
and the speculator. Industrials occupy the principal place in 
the limelight, and markets are active in nearly all depart- 
ments. 

This applies also to the Home Railway market. The rise 
which started last week was Lurther continued until checked 
by the attitude of the ruilwaymen in regard to the Govern- 
ment’s proposals as to wages. The remarkable deal whereby 
Barnato interests have acquired the Speyer holdings in the 
Underground Electric Railways Co.. has aroused as much in- 
terest as the proposal to raise fares has created protest. From 
the point of view of stockholders, it muy be remarked that 
fares on the District Railway, as an example, are still low, 
and that travellers would have little cause for complaint if 
the rates were raised, provided accommodation were found for 
the passengers. То cite one instance, the first-class season 
from Hammersmith to the City in pre-war days was £2 a 
quarter. It is now £2 4s., a rise of 10 per cent. Manifestly 
it would not be unreasonable if this sort of rate were to be 
put up, although the season ticket-holders would certainly 
have reason for demanding that they should receive in return 
æ prospect of getting a seat. Prices have improved in conse- 
quence of the Barnato deal, the Underground Incomes and 
the £10 shares rising 10s., and the shilling shares 118. 3d. Dis- 
tricts are 4 higher; so are Metropolitans. Both the latter 
have been better stil, giving way in sympathy with declines 
in the steam stocks on the railwaymen's protest. 

There are few changes in electrictty supply prices. County 
of London at 93 are 3 better, but the preference fell an equal 
amount to 94, while City of London preference at 94 and 
Charing Cross ordinary are 2s. 6d. up. A good deal of atten- 
tion is being focused upon the relative advantage of ordinary 
or preference shares. Investment has become such a mixed 
problem that the old landmarks, safety on one hand and 
speculative possibilities оп the other, have been almost swept 
away. The recent Hood of new issues has had the effect of 
diverting money from the more sober securities which pay 
6 per cent. or thereabouts on the money, and turning the 
capital into channels that offer 7, 8 or even more per cent. 

Ve are steadily approaching the time when the investor will 
either insist on 10 per cent. on ordinary shares, or he will be 
content to put up with some Post Office rate of interest from 
issues that promise large capital appreciation in the near 
future. These influences pull strongly in the Stock Exchange 
tide which moves quotations, and the tendency at present is 
certainly to realise the better class stocks in order to buy the 
more venturesome shares. This factor is apparent even in 
such securities as the best class of cable stocks. Easterns, 
Eastern Extensions, and Globe preference are amongst those 
which have vielded a trifle during the past week. United 
River Plate Telephones are 1-16 down, but on the other hand 
Chile Telephones hardened to 63. Marconi shares improved to 
44 in the rush to buy the popular industrials, and other Mar- 
coni descriptions improved in sympathy. 

To the man who is prepared to take risks, the shares of the 
Automatic Telephone Co. may be mentioned. They are, of 
course, frankly speculative, as everything else must be which 
is largely concerned with patent rights. That there must be 
some sort of automatic telephone in the near future is becoin- 
ing apparent with the growth of the business, and probably it 
is only а matter of initial cost which causes the Government 
to hesitate before embarking upon the process at the present 
time. It is difficult to say what percentage of speculation 
and what of sound investment-possibility enter into the pre- 
sent price of Automatic Telephone shares, which is 318. 6d., 
but for those who do not mind a speculation, fairly faced as 
such, the shares wight be picked up in order to rest with 
others of higher class in the strong box whieh holds financial 
hostages for the future. 

With the conclusion of the moulders’ strike. a better tone 
has become apparent arnonyst engineering and kindred shares, 
but so far no marked advance has occurred. Babcock & Wil- 


cox went up 3-16 last week, and are another 1-16 to the good 
now. British Aluminium gained a few pence. Siemens 
rallied to the extent of 2&. 6d., and are once more hard on the 
heels of 30s. India-Rubber shares at 174 look cheap in their 
ex dividend guise. Canadian General Electric closed its sub- 
scription lists for the new shares last Monday, on which day 
the rights changed hands at 3s. premium. Midland Electric 
7 per cent. preference have gone back to 42. London United 
Tramways debenture at 40 is a couple of points lower. British 
Electric Traction has risen to 404. 

Amongst foreigners, Anglo-Argentine Tramways have begun 
to recover; the first and second preference are both higher. 
and expectation once more fastens upon the hope that arrears 
of dividend on the former may be dealt with during the cur- 
rent year. British Columbia Electric stocks are harder, the 
preferred, with a rise of 2, being 7 up within a fortnight. 
Brazilian Tractions at 61 regained part of their loss. One of 
the features in the railway markets is the strength of Mexi- 
cans, the prices rising hand-over-fist. So far this has not 
been much reflected in the utilitv issues. but that these will 
follow in due course, provided Mexican Rails hold their im- 
provement, may be regarded as fairly well assured. Mexican 
Light preferred is 5 points better. The rubber market is 
booming, attracting an enormous:amount of trade from all 
over the country. Substantial rises have been secured by all 
the leading shares practically without exception, owing to the 
price of the raw material hardening to 2s. 1034. per lb. It is 
a matter for doubt whether the boom has not been too rapid 
to last without some reaction occurring. | 

Edisons rose to 24s. on Tuesday afternoon, on a rumour that 
there шау be something afoot between this company and the 
General Electric. The ordinary shares of the latter have 
hardened to 40s. bid. 


SHARE LIST OF ELECTRICAL COMPANIES. 


' Houz ELECTRICITY COMPANIES. 
Dividend Price 


— Jan. 6, pi Yield 
1917. 1918. 1920. Rise or fall. p. o. 
Brompton Ordinary. ee . 10 8 bi ,£6 16 а 
Charing Cross Ordinary .. id 4 4 8 +a 618 4 
do. do. do 44 Pref... & 44 3 — 8 8 8 
Chelsea.. - zi "T E" 5 В 8 — 5 0 0 
City of London ри T" “5 8 8 12 — 6 13 4 
do. do. 6 per cent. Pref... 6 6 * à 6 6 4 
County of London .. T "E. 1 4 * i 494 
do do.6 percent. Pref. 6 6 І +. 611 8 
Kensington Ordinary РУ 6 42 = 6 6 4 
London Electric... ia .. Nil Nil lil — 
do. до. 6 per cent. Pref... 6 0 5 — 8 17 10 
Metropolitan. . es "t a 4 6 8 — 8 6 н 
do. a per cent. Pref. 4 4 8 — 110 0 
Bt. James’ and Pall Mall 9 10 6 — 8 6 8 
South London bs ds v Б 5 934 — 7 8 64 
Bouth Metropolitan Pref... T 1 1 1 — 700 
Westminster Ordinary . 9 8 e — 319 6 
* 
TELKORAPHS AND TRLEPHOWRES. 
Anglo-Am. Tel. Pref. 85 — 6 6 612 8 
do. [. i M 14 88/6 — 710 0 
Chile Telephone 8 8 — 6 6 5 6 
Cuba Sub. Ord. ‚+ - га 1 7 10$. — 8 18 4 
Eastern Extenslon .. ijs .. 8 B 16 — 1 *5 0 0 
Eastern Tel. Ord. .. ; ©» 8 8 1145 —1 *415 7 
Globe Tel. and T. Ord. 7 8 — *4 19 3 
do. do. Pref. 6 6 9; — 6 6 3 1 
Great Northern Tel. 23 99 — 9 7 2 
Indo-European 18 18 — 618 4 
Marconi Ae rs s 20 25 4 * à 517 8 
Oriental Telephone Ord. .. 15 10 2. — 414 1 
United R. Plate Tel. do 8 8 Tir — wx *B 510 
West India and Panama .. M8 1/8 1, — k Nil 
Western Telegraph.. 8 8 ха — *4 11 2 
Нома Rarus, 
Central London Ord. Assented .. 4 4 684 — 6 16 9 
Metropolitan .. i - T 1 1} 26 + 416 3 
do. District is .. Nil Nil 213 + Nil 
Underground Electric Ordinary.. Nil Nil 8 * Nil 
do. do. “А” .. Ni Nil 79 + ү Nil 
do. do. Income .. 4 5 874 +4 5 14 3 
Foreign Trams, &o. Р 
Adelaide Sup. 6 per cent. Pref. .. 6 6 3 — 7 14 10 
Anglo-Arg. Trams. First Pref. .. 63 Nil — $ — 
do. do. 2nd Pref. — — À + 4 — 
do. do. 5 Deb. Б 5 618 — 8 2 8 
Brazil Tractions .. E : — — 61 +4 — 
Bombay Electric Pref.  .. а 6 6 1 — 490 
British Columbia Elec. Rly. Pfce. 5 5 62 +1 800 
do. do.  Preferrred Nil 23 h 42 489 
do. do. Deferred Nil Nil 59 — Nil 
do. do. Deb. Y 4 62 +14 616 0 
Mexico Trams 5 percent. Bonds.. Ni Nil 42 — Nil 
do. 6 percent. Bonds.. Nil Nil 29 — Nil 
Mexican Light Common .. .. Ni Nil 174 — Nil 
do. Pref. 24 .. Ni Nil 40 +5 Nil 
do, lst Bonds .. Ni Nil 534 +1 — 
MANUFACTURING COMPANIES. 
Babcock & Wilcox - .. 16 15 3} + |), *4 12 2 
British Aluminium Ord, .. ed 10 10 123 олу 512 3 
British Insulated Ога. .. za 25 124 2 — 6 5 0 
СаПепдетв  .. T ee ee 25 25 8} — 711 6 
m 63 Pref. .. - 885 5 64 „ха — 721 
Castner Kellner НЕ РЯ is 25 20 3 RX — 315 7 
Crompton Ord. Ж "T ps 7 10 21/6 — 9 6 0 
Edison-Swan, A vi "m — 10 lpt- — R R ; 
do. do. 5 per cent. Deb. 4 5 alka — 6 3 
Electric Construction is “> 10 10 10, — 982 
Gen. Elec. Pref... - v 6 63 19/6xd — 6 12 6 
do. Ord. T x v3 10 10 40/- — » 5 00 
Henley е z% - va 25 25 2 — 511 1 
do. 4 Prob. 43 44 8 (d 6 42 
India - Rubber. 4 “© - 10 10 ы — 5 l6 0 
Met.-Vickers Pref, .. 8 8 i — — 243 — 5 14 0 
siemens Ord... e se M — 10 29 6 +1 "615 7 
Telegraph Con. ЕР ae i 20 20 26% +4 *4 10 6 


* Dividends paid free of Income Tax, 
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AN ELECTRICALLY HEATED THEATRE. 


THE heating of large buildings such as theatres, blocks 
of offices, or flats has always been a difficult and costly 
undertaking, and to-day it is not made any easier by 
the high price of coal, which is used for the systems of 
steam heating that are in vogue in most places. Such 
considerations, coupled with the fact that the old sys- 
tem proved very unsatisfactory, induced the manage- 
ment of the Lyric Theatre, Hammersmith, W., to install 
electrically-heated radiators. The system, which we 


Fic. 1.—QUAIN 3-BAR Fink. 


were recently privileged to inspect, is, we believe, the 
first of its kind to be installed in any large building in 
this country; the London County Council authorities, 
whose regulations have been strictly complied with, are 
watching the experiment with a good deal of interest, 
as are also other London theatre managers and certain 
Yorkshire inunicipal authorities. 

At the present time when the problems of heating in 
connection not only with housing schemes, but also with 
industrial heating, are receiving considerable atten- 
tion, the results obtained with this installation should 
be of more than usual interest. Оп the occasion of our 
inspection the installation had been at work for some 
time, and it is gratifying to record that it has ful- 
filled all expectations with regard to reliability and 
efficiency. 

Electrical heating was decided upon only after full 
consideration of other systems, and it has now displaced 
throughout the whole building the gas-heated radiators 
which were formerly used. It will probably come as a 
surprjse to some readers that the installation of the elec- 
trical system was found to be 65 per cent. cheaper than 
а system of hot-water pipes to give the same results. 
Moreover, it has proved to be 50 per cent. cheaper to 
run than the displaced gas system. These figures are 
not estituated, but are based on several weeks’ running 
costs, and further, the electricity supply, which is taken 
from the public supply mains, is not charged for at 
what might be termed a low rate. 

The Quain Electric Co., Ltd., whose Thermaglo "' 
radiators have been installed throughout the theatre 
has during the past three years supplied electro-steam 
radiaters in considerable numbers to the War Office and 
Admiraltv for use in aircraft hangars, particularly 
where lighter-than-air machines are housed. The 


special advantage in this connection lies in the fact that 
the radiator is thoroughly ‘‘ gas-tight,’’ and thus alto- 
gether obviates the risks of fire and explosion always 
present where there is the péssibility of inflammable 
fumes, gases, or articles reaching a flame or even a 
radiant-heated surface. Experience during the war 
period enables this claim to be made with justice. 

. The electro-steam radiator is particularly useful 
where warmth is required without radiant heat; it is 
self-contained, fire and fool proof, devoid of radiant 
surfaces, and its freedom from noxious fumes renders 
its use ideal from a hygienic standpoint for bedrooms 
and nurseries. In public buildings or conservatories, 
low-temperature heating hy. convection is desirable ; it 
is obviously better than a system employing small high- 
temperature heaters. which overheat patches of seating 
accommodation in their immediate vicinity. 

Thermaglo radiators are suitable for either direct 
or alternating currents of any phase. The Quain heat- 
ing element can ‘be applied to every apparatus and 
process in which heat is utilised ; it provides high tem- 
peratures, and maintains them at any given degree, 
up to 1,800 deg. C., without appreciable variation and 
with no risk of melting or fusing. The element con- 
sists of a resistance wire closely wound upon a hollow 
support of silica, which is itself enclosed within a silica 
casing. The apparatus burns equally well in a vacuum 
in or out of water, and being relatively small, compact, 
and simple in structure, it can be adapted for any pur- 
pose the user requires. For steam radiators its appli- 
cation ensures stability of temperature, and owing to 
the absence of super-heated surfaces it prevents vitia- 
tion of the atmosphere. High-grade nichrome alloy 
wire and speeially-graded silica quartz glass are used 
in the element. 

‚Ап example of the multi-bar fires installed in dress- 
ing rooms and offices is shown in fig 1. The number 
of these fires installed is seven, each with а consumption 
of 1,500 watts. The centre bar is controlled by the 
switch at the wall plug, while the other two are con- 


lio. 2.— Turn MAGLO. ELECTRO-STEAM RADIATOR, 


trolled by the switch on fire itself. The glowing red- 
hot bars of quartz are pleasing to the eye, and make a 
room look cosy. The fires, it is claimed, give a real 
radiant heat with high thermal efficiency, and the added 
advantage that the element is protected from wear. The 
electro-steam radiator, fig. 2, is the type of which 
30 are used throughout the main body of the Lyric 
Theatre, ав well as in the corridors and on the stage, 
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placed either singly or in pairs, Formerly trouble was 
experienced with the draughts which originated at the 
main entrance to the theatre, and blew along the corri- 
dors. These have been entirely eliminated by placing 
two radiators against the wall immediately facing the 
swing entrance doors so that the air is warmed as it 
enters the building. 

In figs. 3 and 4 are seen respectively the side and 
end elevations of the electro-steam radiator. Fig. 5 
shows a complete 1-Kw. heating unit, and fig. 6 the 
details of the gas-tight fitting and connections. The 
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Fics. 3 AND 4.—SIDE AND END ELEVATION OF RADIATOR. 


standard radiator, which weighs approximately 165 lb., 
is suitable for heating 1,000 to 1,200 cu. ft. of air 
space under average conditions, the radiating surface 
being 20 superficial feet and the loading 1,000 watts. 
Each radiator is fused separately, and they are all 
under the control of one person from one switchboard. 
They are on for six hours each day, the system being 
to switch them on at noon, off at 3 p.m., and on again 
from 6 to 9 p.m., which is found to be sufficient to heat 
the whole theatre to a comfortable temperature. We 


ty 
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Fie. 6.—GAS-TIGAT FITTING. 


understand that the system of ventilation is now receiv- 
ing attention, and by certain improvements that are to 
be made it is expected that still more efficient results 
will be obtained from the heating systern. 

In conclusion, we have to thank Mr. A. P. Horne, 
business manager, for facilitating our inspection of the 
installation; Mr. Davies, electrician, who carried out 
the installation and explained its details; and Mr. J. 
R. Spink, who supplied drawings from which the above 
illustrations were reproduced. , 
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Tradesmen Using the Royal Arms.—The London 
Gazette for January 2nd, contains lists of tradesmen in London 
and elsewhere, who hold warrants of appointment to Royalty, with 
authority to use the Royal Arms. 


SCIENTIFIC MANAGEMENT: A SOLUTION OF 
THE CAPITAL AND LABOUR PROBLEM. 


DiscUssiON AT GLASGOW. 
AT Glasgow, on December 9th, Capt. J. M. Scott-Maxwell’s 
paper, an abstract of which appeared-in our issues of Decern- 
ber 19th and 26th, was read and discussed before the SCOTTISH 
CENTRE of the INSTITUTION OF ERECTRICAL ENGINEERS. 


Mr. A. PaGE agreed that any system which would increase 
efficiency and eliminate waste was likely to meet with ap- 
proval, providing it was accompanied by raising the status of 
the worker. But how were they to yet md of the suspicion 
of the unions which led to so much friction and was the 
main cause of limitation of output? Until that was accom - 
plished, any attempt at motion and time study would he 
futile. The gaining and retention of the goodwill of the 
worker was the essence of successful management. There 
was increasing evidence of a more syfnpathetic attitude on 
the part of the employing class, and there was promise in 
the activities of the Joint Industrial Councils. The scientific 
handling of labour was the most difficult part of Dr. Tavlor’s 
system, and a great deal of spade work would require to be 
done before the British workman would agree to make an 
automaton of himself in return for the satisfaction of know- 
ing that he had completed his job with the minimum of effort. 

Mr. J. Н. Buntina said they should now be convinced that 
scientific management was the best, if not the only way. to 
increase production in this country. He saw uo reason why 
the principles of scientific management should not be intro- 
duced into the factories of this country, not necessarily п 
the form in which it was introduced by Dr. Taylor. He 
thought, however, that thev would have to do something for 
themselves before asking Government support. He had seen 
the principle introduced in a modified form, and it was at- 
tended by remarkable results. If, howover, it was intro- 
duced at present thev were likely to have the trade unions 
up against them. The employer needed as much education 
in this respect as did the worker. Any person who seriously 
considered the paper would improve his business. 

Mr. Morrison pointed out that they would have to con- 
vince the workers that the idea. was not to give something for 
nothing; if higher wages had to be paid they must have in- 
creased output. If employers did not get a move on. the 
workers would step in, force their hands, and introduce the 
principle for themselves. 

Mr. T. C. HERBERT said he had for long been convinced: that 
Scientific management was the panacea for most of their in- 
dustrial ills. Strongly as the author had put the human 
aspect of the problem he had not put it strongly enough. He 
would have liked it emphasised that the whole basic 1dea of 
scientific management was the substitution of help and assist- 
ance by the functional foremen for the mere bullying and 
driving of the ordinary general foreman. The mere fact that 
encouragement and help took the place of vindictive criticism 
and punishment must necessarily improve the relations be- 
tween capital and labour. It was, of course, true that 
scientific management detached and eliminated false effort 
and secured efficiency in avoiding waste in both materials 
and human energy, but its foundation was, he suggested, an 
alteration in the attitude of the employer to the employed. 
Much of their difficulty the author rightly ascribed to the 
sheer ignorance of the so-called business man who often was 
neither an engineer nor an accountant, but virtually a etock 
exchange trickster. Such a man often failed to realise the 
sanctity of human life, and had not even discovered that to 
wear а man out was bad economics if only because it took 
time and inoney to train his successor. Such a man often 
failed to realise the utter idiocy of reducing a piece rate once 
fixed. However, the author had perhaps done full justice to 
this aspect of scientific management. The conversion of the 
labour leaders to his views was a task which he trusted the 
author would soon see accomplished. 

Mr. JAMES RICHARDSON said all agreed with the first prin- 
ciple of scientific management proposals. It appeared 
to him that they were likely in the course of the next few 
years to be faced with a crises which could only be met by 
adopting the principles advocated bv the author. As to the 
application of the principles, thev had not staff officers on 
hand able to apply them, and were looking to the universities 
and technical colleges to meet the defect. 

Mr. L. M. JOCKEL expressed his conviction that scientific 
management would come. In the ineantime much could be 
done on the elemental side of the question, say in the intro- 
duction of simple elementary reforms which led to economy 
and improved results. 

Mr. W. KEocHiE pointed out that certain factories were 
largely run under scientific management, but they had not 
adopted the title because of its cold-blooded suggest iveness. 
The system where tried was working satisfactorilv, hut the 
proper spirit had to accompany its introduction. If the men 

were treated in a humane fashion the best results would fol- 
low—the application of the svstem might also get over the 
bogey of shorter hours and higher wages. 

Capt. J. M. Scorr-MaxwrELL, briefly replying, explained 
that he did not mean that they should wait for the formation 
of National Boards before applying the eystem, but if each 
made an effort they must have some national or central organi- 
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sition. Meanwhile, they ought to start national propaganda. 
He agreed that 1n many cases employers were worse than the 
workers. That was what brought scientific management into 
disrepute in America. By the proper operation of scientific 
management they not only made more profits, but shortened 
hours and raised wages as well. The system had been re- 
ferred to as cold-blooded in its suggestiveness, and he had 
heard it termed murderous. Taylor was not that sort of fellow. 
He had great concern for his workers, and in the Taylor fac- 
tories, where the system had been a success, harmonious rela- 
tions prevailed. He would have emphasised the good to 
humanity " potentialities of the system had he been address- 
ing trade unionists or socialists, but it was the employers he 
wished to get at now. The system taught the men; it did 
not drive them, and the provision of instructors formed a 
valuable link between the two sections. As the Employers’ 
Federation had to deal with labour, that body would have 
to be tackled first. Staff training in the principles of scientific 
management took five years in America. It was special train- 
ing, and they were not likely to secure it if the matter was 
introduced in pieceinenl fashion in different workshops. It 
was more likely to come by national propaganda. The idea 
that because scientific management had had а bad record in 
America it would be bad here was a mistake. It was possible 
that a bad employer might use the system to the detriment of 
the employés, but there was nothing to show that the system 
was bad in itself. Scientific management was simply a system 
for measuring human effort. | | 


DISCUSSION AT BIRMINGHAM. 


Ат Birmingham, on December 17th, the paper was read and 
discussed before the SOUTH-MIDLAND SECTION of the In- 
stitution. 

Мг. A. Puitiirs said he was a firm believer in the applica- 
tion of scienufic management as a means of obtaining increase 
in production. Time study, the fixing of rates, and the elimi- 
nation of all unnecessary motions in the performance of work, 
would go à long way to reduce the cost of production; but 
Taylor sareely visualised the conditions that were bound to 
obtain under what was recognised at the present time as 
"mass production," and this would require very careful con- 
sideration on the part of manufacturers who must apply it. 
The nuniber of skilled workers, instead of being less would 
be greater; they would, however, be engaged in producing 
the necessary ecuipinent for the unskilled workers. The 
amount of production would then be increased by hundreds 
mr cent. The feld of unskilled workers would necessarily 
be leavened by many who would have attempted, but failed, to 
reach the amount of skill requisite for the more skilled occu- 
pations; also from the ranks of the unskilled operators on 
machines would undoubtedly arise (as well as from the ranks 
of skilled labour) men who would fill high administrative 
positions in the works. He believed that it was quite reason- 
able to have a condition in which people would carry out the 
purely mechanical repetition part of production, and need not 
necessarily regard their work us their whole life, but merely 
ах à means of providing them with the necessaries of life. 
Shorter hours, congenial conditions of labour, in so far as 
the sanitary and hygienic arrangements of the establishments 
In Which they had to work were concerned, would, he be- 
heved, render those who worked under such conditions hap- 
per, realising that they might enjoy and live a more full 
and happy life in their leisure time, which would be much 
greater than it had been hitherto. That it would be necessary 
to subject themselves to a certain amount of discipline they 
would readily agree to when they realised the great advan- 
tages that, not only they but the community at large, would 
derive from this method of intensive production. The requi- 
&te thing at tho moment was to educate the people to realise 
the Meceosity of this condition. He saw no reason why the 
great majority of those who were doing preparatory work to 
equip themselves for higher positions in other spheres of 
Industry, should not devote a part of their time to attending 
to the world's productive machinery, thereby directly benefit- 
Ing themselves and also the community. While payment by 
results was what they were all anxious to get, yet payment 

у Piece work was not always the most satisfactory method. 
1 Was needed was a balanced number of parts, and this 
s Was best attained by careful calculation of the number 

1 one could get with safety from any given machine. 
Y ку difference between this method and the system 
А Ms ual piece work was that although payments were 
Vita ‚у results, the results were predetermined, and not 

: to the initiative of the individual. 

т 5 Suben WALKER referred to that aspect of the question 
1 „ abour unrest, and was of opinion that the 
would уы mainly psychological; increased pay and efficiency 
тИ Ra 1 but might possibly aggravate it. The best 
bit miei es y performed with the object of making money, 
dak m а pride and interest in it. A large proportion 

uring the on endured unparalleled suffering and privation 

ен 17 for practically no pay, and no financial in- 
e have so stimulated them. The danger of 
level of 5 was the tendency to reduce men to the 
although at 8 of machines. A piece-work system of payment, 
hot the сое, 2165606 the most successful and practicable, was 
System that should be aimed at, because the worker's 


and employer's material interests were antagonistic, the 
former's being to do the least amount of work for the greatest 
amount of money, and the latter’s to give the least money 
for the greatest amount of work. It had never been proved 
that high wages in themselves were a cure for labour unrest. 

Mr. J. A. Hannay stated that management could not be 
called scientific if any difference was allowed to come between 
capital and labour. It was absolutely essential to approach 
these matters from a broader and national standpoint. He 
hoped the author was not going to make the mistake of holding 
out à promise of a speedy solution of the capital and labour 
problem by scientitic management. It would take a great 
many years to solve the difficulty, but scientific management 
would undoubtedly play a very great part in the solution. 
The author had omitted to mention the essential matter of edu- 
cation and training of young men who were preparing to enter 
Into various industries. Не, the speker, considered that pre- 
sent educational means were totally inadequate, and before 
they could expect to have really scientific management many 
schools and training colleges would have to be overhauled 
and restafied. He considered it a scandal that the teaching 
profession was not better supported and the very best possible 
men selected. In the future scientific management in the 
engineering industry would have to devote more and more 
attention to tool room, jig and tool design, and equipment, 
and there should not be the slightest cause for anxiety on 
the part of the workmen in developing improvements to the 
greatest possible extent; this would be where they would 
eventually find nearly all their skilled men. The want of an 
adequate supply of skilied men was preventing tool ‘rooms 
from being thoroughly developed, with a consequent loss of a 
very large amount of production. He emphasised the fact 
that if capital and labour could only agree and concentrate 
more and more on tool equipment that would automatically 
solve innumerable problems. With regard to the workers’ 
objection to repetition work as being uninteresting, he did 
not think there was anything to fear, providing the worker 
was adequately recompensed, and able to work under healthy 
conditions. 

Lieutenant H. Soper said, with regard to the suggestion 
that an industrial research organisation should be set up on 
national lines, that practice had proved that in individual 
works the installation of scientific management was best 
carried out by starting with a emall section and using that as 
an object lesson to convert other sections, until the whole 
had been converted. In view of the distrust with which 
sclentitic management was at present viewed by uninformed 
emplovers and employed, he suggested that if the Govern- 
ment were to take up the work it should commence with a 
number of model factories at which both emplovers and trade 
union representatives could familiarise themselves with the 


subject. 

Mr. N. MARTIN regarded the researches of Taylor as an 
attempt to set up standards of measurement for that most 
elusive of all quantities, human activity. and he regarded his 
work as the opening of a new era in industrial history, when 
instead of being content with a rough quantitative idea of the 
amount of human activity, based on financial results an 
exact quantitative analvsis could be made beforehand of the 
amount of activity required to produce a definite result ру 
standard methods. From what he had seen of the Black 
Country a very large proportion of the workers were employed 
in repetition work, in which no rational human being could 
be permanently interested. They worked not for the intrinsic 
interest of the work, but to earn their dailv bread. It was 
in such cases that Dr. Taylor's work offered to the worker. 
without increasing the monotony of his work, a greater reward 
for his labour. 

Mr. W. Н. Epwarps said that scientific management had 
for a long period been used and improved upon by firms in 
this country, but there were hundreds of factories where 
no system was used, while in some instances various systems 
were used, even in the same factory, one department being 
up to date, and another using ancient methods. An impor- 
tant matter was the education of the skilled шап for such 
positions as manager, supervisor, foreman, designer, end tool- 
maker. Many boys who had a technical school training found 
it ditficult to get into large works unless they were satisfied 
to be dumped on a repetition machine and their efforts stulti- 
fied: manufacturers and others should offer facilities to such 


students. 


The Magneto Industry in France.—As in Great Britain, 
there has been a great development of the magneto manufacturing 
industry in France since the commencement of the war. At the 
commencement of hostilities, it is estimated that the annual 
reguirements in France in the way of ignition magnetos amounted 
to 7,500 machines, fully 90 per cent. of which were supplied from 
Germany. To meet war-time requirements, several old-established 
firms, as well as a number of new undertakings, undertook the 
manufacture of magnetos, and eventually, both as regards output 
and quality, the home manufacturers were able to meet the whole 
of the French needs, the production rising to 1,500 magnetos per 
month. Efforts are being made to maintain the position thus 
attained, and in addition to meeting the orders for magnetos from 


French motor-car manufacturers, an export trade in the machines 


is now being developed. 


——— ———MMÀ —MM—————À —À e € 


— 


— 


60 THE ELECTRICAL REVIEW. kel 46. No.9,198,Jawvanr 9, 1990 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or 
if 


improved devices and apparatus, whieh will be published 


considered of sufficient interest. 


The Mira Igniter. 


А British-made ignition unit, as an alternative to 
tbe magneto, and utilising energy from the starting 
and lighting equipment of the car, has been placed 
upon the market by the Шон Tension Co., of Bel- 
vedere Road, Westminster, London. The unit, fig. 1, 
of which Mr. M. A. Codd is the inventor, consists 
of a transformer coil of coarse and fine wire suitably insulated, 
mounted on a rotating shaft complete with condenser and con- 
tact breaker similar to that used in magnetos. The whole 
apparatus and connections are simple and strongly made. The 
transformer, with its contact breaker, is rotated by the engine 
within an iusulating distributor body carrying the necessary 
number of terminals. The top of the distributor body carries 
& cover, which contains a cam ring, having the necessary 
number of cains to depress the confact-breaker spring accord- 
ing to the number of cylinders to be fired. Projecting from 
the insulating body of the transformer is a distributor comb. 
which passes the spark from the transformer to the heads of 
the terminals in the distributor leading to the plugs. There 
is a spark gap of about 1/64th in. in each case. The base of 
the distributor carries a tubular bearing, which extends with- 
in the transformer and round its driving shaft, terminating in 
a ball thrust bearing located below the contact-breaker plate. 
The contact-breaker cover carries the epring-loaded contact 
brush, which bears on the live stud in the centre of the con- 
tact-breaker plate, whereby the current from the accumulators 
is led to the transformer, by which it is raised to a voltage 


Jic. I. Mina IGNITER. 


sufficient to enable it to jump the gap at the plug points and 
leaves the transformer by wav of the distributor comb. The 
appliance is interchangeable with most modern magnetos, and 
is fixed to the bedplate in the usual manner, the igniter shaft 
being connected up to the engine through a flexible coupling. 
It is claimed for the '' Mira " that it gives equal results to a 
magneto at high speeds, and is far better at low speeds for 
the reason that the energy of the spark does not fall off as the 
engine speed decreases. The effect of the spark gaps between 
the distributor comb and the terminals, it 1s claimed, is that 
greasy or sooty plugs are rendered more positive in action 
owing to certain high-frequency phenomena. Easy starting 
18 @ main feature of the device, and is of importance when 
using starters, a8 the strain on the battery is thereby reduced. 
The igniter does not give increased output of spark energy 
with increased speed: parts that may require renewal are 
readily accessible, and it is claimed to be water and damp 
n and the ignition can be advanced or retarded as re- 
quired. 


A New Railway and Tramway Station Indicator. 


Anything that can be done to afford relief to the serious 
overcrowding of underground railways and tramways will 
be greatly appreciated. It is held that the overcrowding 
is at least to some extent due to the fact that a large propor- 
tion of the passengers are not sure of the order of the stations, 
and are, therefore, not prepared to alight promptly when 
the train draws up at the platform at the station where 
they want to get out. Such a condition causes confusion 
amongst passengers attempting to board the train and those 
alighting, which in turn delays the departure of the train, 
and may very easily lead to trains running on a short head- 


way piling up quickly. To overcome these difficulties 
an illuminated indicator, which we had an opportunity of 
inspecting recently, has been designed by Messrs. INDICATORS, 
LTD., of 11, Southampton Row, London, W.C.1, and is, 
we understand, to be installed shortly, first on the Great 
Northern to Moorgate Street tube, and then will be extended 
to the Inner Circle and the Metropolitan system generally. 
The device is also applicable to tramway working where 
information concerning fares, &c., can be given as well as 
the stopping places and other matters of interest, and it is 
to be tried as an experiment on the Highbury to Westininster 
L.C.C. tramway route. The indicator, which forms the sub- 
ject of several patents, can be made to any size for any 
number of stations; the device is controlled from a master 
switchboard in the driver's cabin, it is set at the start of 
the journey, and as soon as the train starts it works auto- 
matically. Its most ingenious feature seems to be the systein 
of wiring; this forms the subject of a separate patent, and 
no matter how long the train is or how large the number 
of stations on the journey, it is only necessary to run four 
wires from coach to coach. Essentially the device consists 
of a long box, part of which is shown in fig. 2, which is 
divided into the same number of compartments as there 
are stations on the line. А glass panel fronts each com- 
partment on which is engraved the name of a station, 4 
small map, and other information regarding shops, theatres, 
&c., in the district served by the station. Behind each panel 
electric lamps are fitted which enable it to be illuminated. 
Ав the train leaves a particular station the panel for the 
next station at which the train will stop is lit up. all the 
others remaining dark, so that the passenger has early visual 


Fic. 3.—RaitL, way STATION INDICATOR. 


indication. of the station which is being approached, and 
he can, therefore, make his preparations to alight accord- 
ingly. As the train commenoes to slow up, а blinker light 
placed in à prominent position comes into operation as an 
additional warning. If certain stations are missed, the panels 
for such stations remain in darkness, the words Not stop- 
ping at appearing above them, but at the same time the 
panel for the next station stopped at is illuminated. The 
operation of the system is eimple; a stop is provided at the 
мае of the track near each station, which engages a pro- 
jecting pivoted arm carried by the moving vehicle. The arm 


is slotted to receive a pin fixed to a vertical bar in such a- 


manner that the impact causes the bar to rise. The latter, 
sliding in guides, is provided with collars which compress a 
spring, which in turn returns the arm to its normal position 
when the lever has passed over the stop. As the bar rises 
it makes contact with a switch arm, and thus closes the 
circuit on a solenoid which operates the arin of a step-by-step 
inechanism, causing it to move forward through one step. 
The energy for this circuit is obtained from a battery or 
other suitable source. When the core of the solenoid reaches 
its uppermost position, а second solenoid is energised, which 
releases the switch arm, allowing it to fall into its normal 
position, the solenoid is thus de-energised and the 
device becomes ready for the next impulse. The whole 


mechanism is so interlocked that each step must be 


completed correctly before the next step in the 
sequence of operation is commenced. The solenoid and lever 
mechanism is in duplicate, one set being used when the 
train is moving forward and the other when it ie reversed. 
This ensures that the step-by-step switch is not thrown out 
of gear when the train is shunted. As an extra precaution 
the whole mechanism can be thrown out of gear when re- 
quired. An ingenious arrangement is employed to overcome 
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the difficulty encountered owing to certain trains not etopping 
at all stations. A special switch for each station is fitted 
in the driver's cab, which on being closed connects the stop 
on the rotary switch corresponding to the stations which are 
to be missed to the next stop in the series. In conclusion, 
we have to thank Mr. Paul H. Waller, director, for placing 
at our disposal the illustration and the particulars set out 
above, describing a device which enables a train or tramcar 
to tell the story of its own movements from station to station. 
The passenger has only to glance at it to be sure whether 
the train stops at his particular destination, and it also 
warns him as to the next station ahead. 


An Electric Motor Cycle. 


А new electrically-driven combination motor-cycle and side- 
car has recently been seen on the streets at ipswich. The 
machine in question, we understand, was built at the Orwell 
Works of Messrs. Ransomes, Sims & Jefferies, Ltd., to the 
specification of Мг. P. A. G. Mossay. The parts employed in 
its construction are described as having been merely 
assembled and not specially made for the purpose; if a suit- 
able frame and motor were specially designed it could be 
uuch improved. Even in its present form the cycle ıs 
credited with travelling 30 miles on one charge of the battery, 
which is accommodated under the seat of the side-car, under 
favourable conditions and on good flat roads. The advantages 
of such a machine include extreme simplicity of control, 
noiselessness, and the absence of objectionable fumes and fire 
risk. Its speed i is about 12 Mu. p. R., but it will mount hills even 
with the low-powered motor that ig used, and the machine 
has been running for three months quite satisfactorily. The 
running cost is another point in favour of the machine. With 
power supply at 2d. per unit, a full charge of the battery, 
representing a distance of 30 miles, would cost c., which 
would give 0.2d. per car-mile as the cost of fuel, whereas 
with petrol at 3s. per gallon the cost would be 6d. "There is 
no au a field of usefulness for an electric cycle car for town 
work. 


— 


TRADE STATISTICS OF CANADA. 


THE following figures, showing the imports into and exports 
from Cenada of electrical and similar materials during the 
year ended March 3lst, 1918; are taken from the recently- 
issued trade statistics. Fi igures for the year 1913-14, being the 
last normal year of trade, are given for purposes of com pari- 
son, and notes of any increases or decreases have been added. 
The 1916-17 figures were published on p. 596 of our issue of 
December 20th, 1918. 


IMPORTS. 
1913-4 1917-8 Inc. or Dec. 
| Dols. Dols. Dols. | 

Copper wire, plain, tinned, or plated.— 

From United States 115,000 25.000 — 92.000 

Electric light curbons and carbon points.— 

From United States 39.000 51,000 + 2,000 
» Other countries ... 50,000* — — 50,000 

'Total 89,000 51,000 — 38.000 
* Germany $40,000. 

Incandescent lamp bulbs, &c..— 

From France © 2.000 1,000 — 1.000 
„ United States 110,000 — 923,000 T 113,000 
„ Other countries ... 20,000* — 10,000 — 10.000 

Total 132,000 — 234,000 102,000 


* Austria-Hungary $14,000. 


Electrical apparatus not mentioned (insulators, batteries, 
telegraph and telephone instruments).— ' 


From United Kingdom 809,000 93,000 — 116,000 
„ France "ys Ре 29,000 4,000 — 25,000 
„ Japan vee "EL 10,000 T 10,000 
„ Sweden 80,000 2.000 — 78,000 
„ Switzerland 3,000 — — 3.000 
„ Italy | 5.000 — — 5.000 
„ United States 5,5 15.000 8,091,000 ＋ 2.576.000 
„ Other countries 156.000 — — 156,000 

Total 6,597,000 8,200,000 — 1,608,000 

Petrol engines.— | ! 

From United Kingdom 111,000 5.000 — 106,000 
„ United States .. 9,457,000 60,661,000 + 4,204,000 
„ Other countries . 2.000 — 2,000 

Total 2,570,000 6,666,000 + 4,096,000 

Steam engines.— 

From United Kingdom 50,000 1,000 — 49,000 
„ United States 386,000 339,000 — 47.000 
„ Italy 19,000 — — 19,000 

Total „% 455,000 840,000 — 115,000 


| 1918-4 1917-8 ^ Inc. or Dec 

Steam boilere.— Dols. Dols. Dols. 

From United Kingdom 112,000 15,000 — 97,000 
» United States 273,000 937,000 — 36, 000 
„ Sweden — 12,000 + 19,000 

Total 385,000 264, 000 — 121,000 

Manufactures of 5 and gutta-percha . 

(except tires, clothing, and similar goods).— 

From United Kingdom 231,000 179,000 — 52,000 
„ France 9,000 1,000 — 8,000 
„ Japan . — 11,000 + 11,000 
» United States 776,000 881, 000 + 105, 000 
„ Other countries |... 81,000 — — 81,000 

Total 1,097,000 1,072,000 — 25,000 

Electric motors, generators, and dynamos.— 

From United Kingdom 136,000 222 000 — 114,000 
„ Sweden .. 103,000 2,000 — 101,000 
„ United States 1.542, 000 1 ‚894 000 + 352, 000 
„ Other countries ... 25,000 — 26,000 

Total 1 807,000 „000 1,918,000 + 111,000 


* Germany $14,000. 


All machinery not mentioned, except sewing machines, 


tertile machinery, printing machinery, éc.— 


From United Kingdom 1,702,000 274,000 


» France 79,000 — — 
„ Switzerland YT 49,000 — — 
„ United States .. 12,811,000 14,649,000 + 
„ Other countries ... 181,000“ 21, 000 — 
Total .. 14,822,000 14,944,000 + 
* Austria-Hungary $8,000. 
Lighting firtures of metal (including electric).— 
From United а 31,000 4,000 — 
„ France : ES 8,000 8,000 
„ United States 637 "000 432,000 — 
„ Japan en 1 000 12,000 + 
» Other countries г 9&.000* — — 
Total 105,000 456,000 — 


* Germany $14,000. 


Iron and ateel wire, single or stranded, covered with 
cotton, linen, silk, rubber or other material, 
including cables so covered.— 


From United Kingdom 304,000 . 1,000 — 
„ United States. 563,000 934,000 — 
„ Other countries 11,000 . — = 

Total 878,000 935,000 — 

Mica.— EXPORTS. 

To United Kingdom 36,000 6,000 — 
„ United States 156,000 451,000 t 
„ Other countries 17,000* — — 

Total 209,000 457,000 + 
* Germany $13,000. 

Electrical apparatus.— 

To United Kingdom 25,000 119.000 + 
» Newfoundland 9.000 35,000 + 
„ United States 67,000 452,000 + 
„ France 3,000 1,068,000 + 

„ Spain — 19,000 + 
„ Other countries 3,000 474,000 + 
Total 107,000 2,167,000 + 

Machinery (other than threshing, linotype, washing, 

and sewing machines).— | 

To United Kingdom 48,000 897,000 + 
» Newfoundland 56,000 111,000 + 
‚‚ New Zealand 9,000 6,000 — 

„ Argentina 9.000 5,000 — 
„ France 21,000 86,000 + 
„United States 195,000 1,549,000 + 

„ Russia m - — 34,000 + 
„ Australia 41.000 19,000 — 

„ Spain | X — 4,000 T 
„Other countries 21,000  918,000* + 
Total 406,000 2, 922,000 + 

e Japan $121,000. India 519,000. 

Petrol engines.— 

To United Kingdom . — 8,000 4- 
„ Newfoundland "m 13,000 149,000 T 
„ United States 12,000 11,000 — 
‚‚ Other countries bs 3,000 4000 + 

Total T 88,000 172,000 + 
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ELECTRICITY IN TIN MINING. 


By D. M. W. HUTCHISON, B.Sc., M.LE.E., and W. J. WAYTE, A.M.LE.E. 


(Abstract of paper read bzfore the INSTITUTION OF ELECTRICAL ENGINFERS.) 


THE Federated Malay States furnish the product known in 
the metal market as Straits tn °’; the exports in 1913, the 
last normal year, were 50,27 tons of metal, value approxi- 
mately 49, 800,000. The labour force employed in tin mining 
in the same year numbered 225, 000, 216,000 of this number 
being Chinese, but the adoption of machinery and other 
causes have resulted jn recent years in а large decrease in the 
number employed. Machinery, which is already used to a 
large extent, 15 likely to come into use much more іп the near 
future. 

Mines under Chinese management in 1915 produced about 
70 per cent. of the total output, and as there are less than 
half a dozen electrically-driven Chinese mining plants there 
should be great scope for the electrical engineer in the imme— 
diate future. - 

In 1917, 7,600 kilowatts of generating plant and 8,300 horse- 
power of motors were installed on tin mines, but the majority 
of mines where power is employed still use steam, generally 
in а very wasteful fashion. 

The increase in the cost of firewood owing to its scarcity, 
the discovery in recent years of a valuable deposit of coal in 
Selangor suitable for burning on mechauical grates, and the 
necessity that now exists for working low-grade propositions 
on a large scale, are three factors which are bound in the near 
future to result in the installation of up-to-date economical 
power plants for mine working. 

The pre-war rate of pay for Chinese labour was 60 cents 
(Is. 5d.) a day; it is now about 80 cents (Is. 104d.). 

Men in charge of electrical machinery have by law to pos- 
sess certificates of competency issued by the Examining Board 
under the Electricity Knactment. This law extends to Euro- 
pean engineers, who, however, if associate members of this 
Institution, are not called upon to appear before the Board. 

The rate of pay varies greatly with the individual, especi- 
ally in the higher grades, but the following are approximate 
rates paid in Perak :— 

. 9nd grade chargemen $24 per month (£2 6s. 11d.). 

Ist grade chargemen $40 to $75 (£4 13s. 9d. to 48 158. 8d.). 

2nd grade engineer $120 to $200 (£13 IIS. 2d. to £28 8s. 8d.). 

lst grade engineer $350 to $450 (£39 to £50 14s. 74.). 


ObEN CAST MINING. 


A typical large open cast mine in full working consists of 
one or more huge oblong pits in the ground, perhaps 80 feet 
deep and many acres in extent. At one end of each pit will 
be an incline consisting of a double line of rails up which the 
ore is hauled to the puddler station; in another position a 
similar incline for the removal of overburden, which is 
dumped out of the way, into an old working for preference. 

The puddler station is furnished with rails and а double- 
drum winch which serves to haul up the full trucks and lower 
the empty ones. 

The karang (ore) 1s dumped into the puddler, mixed with 
water and churned, the mixture being led to sluice boxes 
through з coarse screen. 

The sluice box consists of two or three compartinents 900 
feet or so long, furnished with removable slats across the 
bottom which catch the heavier tin particles and allow the 
lighter sand and slimes to escape to the tailings dump. 

The chief uses for power are for hauling. pumping (both 
for unwatering the шше and for supplying. water for the 
puddlers and sluice boxes), and for puddler driving and light- 
ing the mine at night. . 

The question of generating on a large scale in central 
stations and distributing to mines has been discussed many 
times, most recently by a Commission appointed to inquire 
into various questions connected with tin mining. The 
authors do not consider that the prospects of a power company 
would be very rosy. 

A co-operative power station to supply a group of well- 
proved mines is a different proposition altogether and seems 
to be the solution of the problem. 


HpnatLiC MINING. 


In hydraulic mining proper the ground is cut by jets of 
water projected by monitors under a natural head of from 
50 to 400 ft., and the mixture if necessary elevated by 
hydraulic elevators to the sluice boxes where the treatment 
follows the procedure outlined under open east mining. The 
hydraulic method is used on some of the largest properties in 
the country. 

Where economy in the use of water is necessary, or where 
the ratio of head to lift is less than about 5 to 1, making the 
economical use of elevators out of the question, or where the 
total head would be unnecessarily high for the monitors, it is 
usual to install gravel pumps and to use part of the available 
head for generating electricity. to drive these pumps, the 
remainder being used for the monitors. | 

The gravel pump is a centrifugal pump of special make 


provided with renewable liner and wearing plates, capable of 
sasing any stone Which can enter its Open-ended suction pipe. 
Its euiclency is naturally not Шип; tae combined etnciency 
ol ршпр and motor Works out at about 42 per cent., tue ших: 
ture puinped being about 5 per cent. solid vy bulk. 

As an average the efficiency ot pump and pipe work may 
be taken at avout 38 per cent., as against 16.6 per cent. tor 
the elevator. 

A suction dredge consists of a centrifugal pump to supply 
a inonitor jet, together with a gravel pump to elevate the 
mixture. 

Given а certain water power, 28 per cent. more work can 
be done by employing the water power to generate electricity 
to drive gravel pumps than by using it tor elevators. 

The pump works with a shallow open sump and a suction 
lift of 15 ft. or so as a rule, and deticate. speed regulation is 
necessary to keep the water level in tne sump constant, 

As three-phase current is generally used owing to conveni- 
ence in distribution, it is the usual practice to drive the pumps 
by induction motors and to regulate the speed by rotor resist- 
ances. In some cases the motors are run at full speed and 
throttling pieces put in the delivery pipe, which has the effect 
of introducing artificial head, thus cutting down the delivery. 
Both these methods are, of course, wasteful, but it is probable 


that they will continue in use in preference. to Ше use of 


direct current. 

In the divided-volume system the cutting is done by jets of 
water under natural head directed on to the working face by 
monitors, the size of the jet being usually about 2 in. dia- 
meter. 

The whole of the available pressure water is piped to the 
mine and there utilised partly to supply monitors and partly 
to generate electricity for the purpose of driving gravel pumps 
to elevate the mixture cut by monitors. 

п һе extra amount of water available for cutting, and con- 
sequently the extra ground cut by substituting gravel pumps 
for elevators, 1s considerable. 

The gravel pump is capable of а maximum lift of about 
100 ft., although it loses ethciency, except in the largest 
sizes, at lifts much over 70 ft.; but pumping in two lifts by 
gravel puinps, where necessary, is bardly less efficient than 
pumping in one, whereas to use elevators in two lifts 1s an 
exceedingly inetticient process. 

It is the usual practice where a high fall is available to use 
the first part of the fall for generating electricity, which 18 
transmitted to the mine for driving gravel pumps. The re- 
mainder of the fall is used for monitors, and as of course all 
the water which passes the Pelton wheels in the electric power 
station goes on to the monitors, this may be called the divided- 
head system. 

BUCKET DREDGING. 


Bucket dredging is a form of alluvial mining which has 
become very popular in the Federated Malay States during 
the last few vears, and will doubtless become more so. as the 
richer and more easily worked alluvial deposits become ex- 
hausted. By this means, low-lying tin-bearing land of low 
grade can be worked at a profit which would not be practi- 
cable by any other method. А 

At the present time 17 dredges are operating in the F. M. S. 
only one of which is driven electrically, so that with a cheap 
supply of power tin dredging should open a. wide field to the 
electrical engineer. The best values are usually on limestone, 
so that the dredge and machinery must be of very robust con- 
struction to withstand the severe shocks which are of frequent 
occurrence. 

TYPICAL INSTALLATIONS. 


The most modern example of hydraulic-eleetrie mining in 
the Federated Malay States is the Batu Karang mine of the 
Idris Hydraulic Tin Co., Ltd., which is worked entirely by 
gravel pumps driven electrically, the power for generating 
current and cutting purposes being obtained from water on 
the '' divided-head ' system. 

The pipe line to the power house is 81 chains long and 15 
designed to carry 400 to 450 cu. ft. of water per minute, the 
gross head being 955 ft. and the effective head 935 ft. The 
diameter of the pipe varies from 91 in. to 16 in. | 

The plant installed consists of two Pelton wheels, each of 
700 B. H. P., 750 k. P. M., with governors of the oil-pressure type 
fitted with hydraulic automatic servo-motors operating col 
bined needle nozzles and deflectors. These drive throug 
flexible couplings two alternators, each of 450 KW., three-phase, 
50 periods, 400 volts, with the exciter overhung on an exten- 
sion of the alternator shaft. 

A bank of three single-phase transformers raises the pres- 
sure to 3,000 volts for transmission. | f 

The transmission line is 13 miles in length and consists 0 
bare copper wire, with an earth wire. The polea are of stee 
with cast-iron bases and buckled plates. The lightning 
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arresters at each end of the line are of the horn type with 
powdered carbon Brazil resistances. These arresters xn 
conjunction with the earth wire have been found to give good 
protection against lightning. | | 

‘he water after leaving the Pelton wheels is discharged into 
the intake of the lower pipe line outside the power station. 

The pipe line is 14 miles in length, 16 in. in diameter, and a 
pressure of 170 lb. per sq. in. is obtained at the bottom of the 
iine where the water is used for cutting purposes with moni- 
tors. 

'l'he sub-station contains one bank of single-phase step-down 
oll-cooled transformers, each of 125 K. v. A. rating, 1,000/230 
volts connected. star-star, and one bank of single-phase trans- 
formers as above, but of 50 k. v. A. rating. The neutral point 
of each group of transforiners is earthed through a resistance. 

The total height from the bed-rock to the sluice box varies 
from 70 to 90 ft., and a double-stage system of working is 
arranged with gravel pumps. Ihe larger gravel-pump motors 
are all provided with паша controllers connected in the rotor 
circuit and capable of reducing the speed 50 per cent. con- 
tinuously if required. 

The Idris Mine is equipped throughout with electrical 
machinery of British manufacture. : 

At the French Kampar Mine most of the property is being 
worked on the suction dredge systein. Power is generated in 
two stations, the original hydro-electric plant consisting of 
two horizontal radial outward flow. turbines working under the 
unusually high head for this class of machine of 1,312 ft. 

The Diesel station, which is quite close to the hydro-electric 
plant, houses & Diesel engine driving а 400-Kw. alternator. 

‘Lhe total capacity of the two plants in parallel is 744 KW., 
but for ordinary running the Diesel is looked upon as a 
stand-by to the water power which is apt to run short at 
times. The pressure is 6,000 volts, three-phase, with insulated 
neutral. 

Kampar is a town situated at the foot of a large range of 
mountains, and it experiences lightning storms of remarkable 
severity, hence the lightning arrester gear deserves attention. 

At the power house end the gear is housed in а separate 
building, and comprises horn-gaps and water leaks. The 
former have a break of 5 mm. and a resistance consisting of a 
column of alkaline electrolyte contained in two open-ended 
earthenware tubes provided with electrodes. The water leaks 
ure of the enclosed type consisting of two glass tubes in 
parallel, 800 min. iong and 14 min. internal diameter, con- 
nected between each phase and earth. A continuous circula- 
tion of water 18 maintained through the tubes. Flat choke 
coils are placed in the power house. 

At the sub-stations, horn-gaps with 7-min. openings under 
cover with flat choke coils are installed on the high-tension 
06, the transfonner neutrals being earthed on the secondary 
side. - 

This arrester gear gives good results except in heavy storms, 
when it is considered advisable to shut down. At the mine 
gravel and-nozzle pumps are installed. 

The Lahat. Mines, Ltd., are a good example of open-cast 
working, the depth at the present time being 145 ft., but bores 
have been sunk to a depth of 250 ft. from the surface and the 
bedrock has not been reached. 

The karang is raised to the puddlers in trucks up two in- 
clines 600 ft. Jong, each served by a 40-p.Ón.r. electric winch. 
Power is also used for pumps and pnddlers, energy being pur- 
chased froin another mine. 

The Tin Bentong Mine is being worked by an electrically- 
driven bucket dredge. Power is generated by a hvdro-electric 
plant and transmitted 43 miles to Bentong at 11,000 volts. 

A unique feature of the installation is the use of water 
containing an abnormal amount of sand in suspension. 

There is naturally a considerable amount of wear of nozzles, 
needles, and buckets, but the fact remains that the presence 
of considerable amounts of solid matter in water does not 
prevent its use with moderate spouting velocities. 

The lightning arresters in the power house and sub-station 
are of the aluminiume-cell type surmounted as usual with spark 
gap and charging device. Between each line and earth and 
between line and line there are two cells in series. This 
arrangenient has worked well. 

The connection from the shore to the dredge is made by a 
three-core cable. The cores are insulated with vulcanised 
india-rubber, laid together, and wrapped overall with five laps 
of varnished cambric: the cable is then served. with com- 
pounded jute and armoured with galvanised iron wire. The 
weight of the cable is taken by barrels floating in the dredge 
paddock. 


Loca, CONDITIONS. 


The authors draw attention to certain details in the specifica- 
tion of machinery which, often disregarded entirely, аге of 
vital importance. 

The climate of the Malay Peninsula. is moist and hot, the 
shade temperature rarely exceeding 90 deg. Е. The rainfall 
varies from 90 to 130 in. for the year. 

It 18 not advisable to generate at a higher pressure than 
2.9) volts, owing to the rapid deterioration of insulating 
materials due to the imoisture-laden atmosphere. 

For transmission 90 far 11,000 volts is the highest pressure 
in use. For higher voltages special precautions would prob- 


ably be necessary on account of the dampness of the atmos- 


phere. 


For new installations the authors recommend a voltage of 
400 at motor terminals for a three-phase alternating-current 
system. 

1t is а common sight to see motors, which have been rated 
on the assumption that they would be used in a temperate 
clunate, working continuously up to their full load as marked 
on the name piate, and even at overloads; this accounts to 
a great extent for the large amount of rewinding that has 
to be done. Ihe temperature of the air should be taken as 
95 deg. F. under cover, and the following temperature-rises 
should not be exceeded: Generators and inotors after six 
hours’ run at full load, 63 deg. F.; motors driving interinittent 
loads after one hour's run at full load, 70 deg. P. 

The water-tube boiler is most suitable. The use of the 
marine type with steel casing would probably be an advantage, 
as neither material nor labour for brickwork is good. A type 
using one length of tube only is advisable. 

Turbines are being used for plants of 500 kw. and over. 
Larger condensers will be required than in England as the 
temperature of the cooling water will be about 86 deg. F. to 
90 deg. Е. The most suitable high-pressure switchgear is 
the totally enclosed ironclad sliding-carriage type. It must 
be insect and lizard proof, all ventilating holes should be 
covered with fine gauge wire netting, and all instruments 
should be enclosed. For low and medium pressures the ordi- 
пагу marble-panel central-station type is quite satisfactory. 

For high pressures multicore paper-insulated lead-sheathed 
armoured cable should be used. For low and medium pres 
sures rubber-insulated cables may be used. 

In view of the difficulty of drying out transformer windings 
after they have been inimersed in oil, moderate sizes should 
be shipped in oil from the factory. Air-cooled transformers 
аге not desirable. | | 

For transmission lines steel poles are advisable, wooden 
poles of the necessary length being expensive and hard to 
obtain. With steel poles an earth wire is essential. 

At certain periods of the year thunderstorms are of frequent 
occurrence, and lightning is very severe in some localities. 
Protection for overhead lines can best be obtained by :— 

1. The use of step-up and step-down transformers for all 
but very short lines and by heavily reinforcing the insulation 
of the transformer coils nearest to the line, in conjunction' 
with arresters of the horn type with carbon resistance in series 
with the earthed horn, or with electrolytic arresters. 

_ 2. An earth wire above the power wires, earthed at frequent 
intervals. 

3. Earthing the neutral point of the generator and step- 
down transformer on the low-tension side. 

In no case within the authors’ knowledge where step-up and 
step-down oil-cooled transformers have been used, has damage 
by lightning been experienced other than to the line; on the 
other hand, in those plants where air-cooled transformers 
have been used or the generators have been connected direct 
to the line, failures of transformers, switchboard instruments, 
and generators, have invariably occurred even where earth 
wires have been used. 

For lighting circuits а voltage of 230 must not be exceeded. 
and this may best be obtained from a small transformer; if 
single-phase, the centre point of the winding should be earthed, 
if three-phase the neutral point. The voltage between any 
two wires should not exceed 239. There have been several 
fatalities due to shock on alternating-current lighting circuits 
where the potential to earth was 930 or over. 

Mine distribution 1s invariably effected. by overhead wires 
on hard wood pole lines, the minimum height being nominally 
15 ft. Connections between lines and switchgear are made 
by rubber cables, bare wires not being allowed within 7 ft. 
of any building. Rubber insulation lasts about 18 months if 
exposed to the weather, but so far no satisfactory substitute 
has been found to replace it; probably three-core rubber- 
insulated armoured cable would last longer, as the rubber 
would be shielded from the direct rays of the sun. 

The only type of mine switchgear that can be called safe 
ia the totally enclosed interlocked ironclad type. No-voltaꝑe 
and overload releases should be fitted in all cases. All iron 
work and motor frames must be earthed, and usually this 
means an earth plate to every motor. 

Motors wound for voltages above 500 are not necessary for 
the majority of mining work, and, except in large sizes, are 
undesirable. 

Former-wound stator coils should be used in preference to 
hand-wound. With semi-closed slots it has been found that 
coils of the cut and push through " type are the most satis- 
factory. The slot insulation of all former-wound coils should 
be of mica moulded on to the coil after winding, the coil being 
treated under vacuum with a suitable iniprepnating solution 
before being placed in position in the slot. 

Trouble with hand-wound coils has been frequently experi- 
enced, more especially in high-voltage motors, due to the 
difficulty of packing the wires tightly inside the slot and 
excluding air. 

Manufacturers also frequently wind the coils so that the end 
turns are adjacent and have to withstand the full voltage of 
the coil. 

Where speed regulation is specified, brushes and slip-rings 
should be of liberal design, and the latter should be well spaced 
to prevent short-cireuits in starting. Тһе most satisfactory 
type of resistance is the cast-iron grid, trouble having been 
experienced with liquid resistahces. 
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The connections between switch-panel and starter and be- 
tween rotor and resistances are best made by three-core 
armoured cable equipped with sealing boxes, but single-core 
rubber-insulated cable if properly protected is quite satisfac- 
tory for medium pressures. | ‚ 

Winches should be of the double-drum variety with motor, 
resistances, switches, and tramway-type controller mounted 
on a bedplate of structural steel, the whole arrangement being 
as portable as is consistent with strength. The best arrange- 
ment is to mount driving spur wheel and band brake between 
the drums; this, without unduly increasing the width of the 
winch, gives the drums a wider pitch. The pitch of the rails 
is usually from 4 ft. 6 in. to 6 ft. 6 in., and a drum pitch of 
3 ft. 9 in. gives good results. mE 

As а high-speed puddler runs at 120 R. P. M. it is usual to 
employ a single-reduction back-geared motor in conjunction 
with a belt drive, a tlywheel being generally used to help the 
motor at the moment the karang 18 dumped. Gears should 
run in an oil bath, otherwise owing to the dust and grit which 
is always about they become intolerably noisy. 

The centrifugal pump is invariably used, as the water 
pumped contains grit in all cases.  Purchasers of pumps 
9 obtain characteristic curves for each pump they pur- 
chase. 

When the alluvial deposits have been turned over and over 
by processes of increasing efficiency until their valuable con- 
tents have been exhausted, a time will come when lode 
mining will receive more attention. 

Ав lode mining is sure to be carried out by European com- 
panies in future, we may look forward to the time when 
there will be a fairly heavy demand for electrical power from 
this source. 

The engineering problems in lode mining are practically 
similar to those encountered in gold mining. 

Finally, the authors urge all mine managers to install proper 
recording instruments, and to keep accurate records of power 
costs as а matter of routine; by omitting to do so one of the 
advantages of the electric drive is thrown away. 


—— ——— — 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expresely for this journal by Messrs. Szrron-Jonzs, O' DIL аир 
— (successors to W. P. Thompson & Co., of ) Chartered 
Patent Agents, 885, High Holborn, London, W. C. 1. 


32,040. '' Methods of transmission with alternating-current systems.“ А. M. 
Tav.on. December 22nd. 
32,044. ''Sparking plugs." C. E. Perks. December 22nd . 


32,060. '' Telegraph and telephone insulators.” E. D. M. ScRivENOR and 
TayLor, TuNNicLIFF & Co. December 22nd. 

32,064. '' Electrical coal-cutting machines," Hunter & Jack, W. A. Jack 
and F. A. Scorr. December 22nd. 

32,066. “ Automatically-operated electric switches." P. S. Brook and J. 
A. Hirst. December 22nd. 
Production of electric oscillations for radio telegraphy or tele- 
phony." F. S. CuaMBERS. December 22nd. 
Protective devices for electric circuits.“ 
Houston Co. (General Electric Co.) December 22nd. 

vg ee ** Sparking plugs." О. G. Neat and W. S. SHEPHARD. 


32,132. '' Manufacture of plates or sheets by electro deposition." S. О. 
СомгЕк Cores. December And. 

32,136. lonic valves." G. Horst and NaawLoozk VENNOOTSCHAP PIII. 18 
GLOEILAMPENFABRIEKEN and Е. Oosterhuis. (Holland, December 31st, 1918.) 
December 22nd. 

32,138. '' Controlling means for carburetters, magnetos, &с.” O. Н. Dyke 
and L. A. Rowerrs. December 2nd. 

32, 166. Electrical heater for wells." D. Diver. December 23rd. 

32,194-5. “ X-ray apparatus." British) THomson-Houston Co. 
Electric Co.) December 23rd. 

32,197-9-10. *“ Electric lamps." W. R. BuiLiwoRr. December 23rd. 

32,006-7. “ Sparking plugs." C. M. Horn. December 23rd. 

32,206. '' Trip mechanism for electric-ignition devices for internal-com- 
bustion engines." A. J. ApaMs. December 23rd. 

32,231. “ Manufacture of dry batteries for pocket lamps, &c." М. ZEILER. 
December 23rd. 

2.244. Thermionic valves." H. Sr. 
ber 23rd. 

32.280. Incandescent lamps." W. E. Jons. December 94th. 

32.289. Electric switches, &c." J. P. ANNackER. December 24th. 

32,295. '' Thermionic amplifiers." H. L. Crowtner and J. RosBiNsow. 
December 24th. 

32.311. Electric vaporiser." G. ENctraND. December 24th. 

“ Electrically-operated mechanism for driving clockwork trains, &c.“ 
F. HorpsEN. December 24th. 

32,328. "' Engine starters.” 
ber 19th, 1917.) 

32.346. Electric circuit controllers." F. BrecHorr. December 94th. 

32,371-3. “ Electric arc lamps." F. Волвомлх, F. R. BoaRDMAN and К. 
V. BoakpMan, December 24th. 

32.372. Reflectors for electric, &c., lamps." F. Boarpman, F. R. Boarp- 
MAN and R. V. Boarpman. December 24th. 

32,374. '' Shades, globes and reflectors for electric, &c., lamps." J. Mason. 
December 24th. 

32,392. Sparking plugs." ^ E. 
NANKIVELL. December 24th. 

32,393. '' Reception of electro-radiant energy." F. A. KorsrER. Decem- 
ber 24th. (U.S., March 3157, 1916.) 

32,404. '' Portable electric lamps.“ 
ZsiNKOvITS. December 24th. 

32,405. ** Telegraphic wireless systems." II. J. Drange, B. FRANKLIN and 
A. T. M. JonssON. December 94th. 

32,409. '' Magnetic separators for treating ferrous ores." F. QUINONERI. 
December 24th. 

22,411. '' Transmissions of electro-radiant energy." F. A. Koster. De- 
cember 24th. (U.S., November 27th, 1916.) 

32,413. ** Aerial systems for wireless signalling." S. B. Smitu and С. M. 
WRIGHT. December 24th. 

32,415. '' Reception or transmission of electro-radiant energy.“ F. A. 
КошзтЕк. December 24th. (U.S., January 30th.) 


British THOMSON- 


Decem- 


(General 


J. pe A. Donnistnorer. Decem- 


V. Веммх. December 24th. (U.S., Decem- 


Е. Berra and S, E. GmgUBB and T. Р. 


А. Conen, Н. W. MULER and F. 


32,425. Housings of electrical switchgear.” A. Н. Curtis and IogAwic 
Exc HR Co. December 24th. А 
“ Electric heaters," H. F. MactaucHiiN and 51мРЕХ Conpwuits, 
Lrp., and L. M. WATERHOUSE. December 29th. 
Electric switches, circuit breakers, &c.". V. Hopes. Decem- 

32,452. ‘ Electric switches.“ V. Horr. December 29th. 

32,454. '' Telegraph printing systems." AUTOMATIC TELEPHONE MANUFACTUR- 
inc Co., Н. H. Harrison and S. К. Ѕмітн. December 29th. 

32,474. '' Automatically-adjustable ignition for internal-combustion engines. 
Horstmann Cars, Lro., and S. А. Horstmann. December 29th. 

32.491. Electric liquid heater." A. E. Katiacnan, C. A. КАПАСНАК, T. 
KarraGHAN, and J. A. 5мітн. December 29th. 


32,495. “ Telephone receivers, transmitters, Kc.“ S. Hockiv. Decem- 
ber 29th. | 

32.517. Duplex cable signalling." I.. Conex. December Mth. 

32.543. Commutators for Ford car engines." A. E. Lamkin. Decem- 
ber 29th. 

32,532. '' Means for producing electric power." М. Harris. December 99th. 

32,533. Communicators for Ford car engines." A. E. Lamkin. Decem- 
ber 29th. : 

32,536. '' Electrical heating apparatus." E. P. Dver and V. E. Joyce. De- 


cember 29th. 

32,576. Magnetos." American Boscu МАСХЕТО Corporation. December 
99th. (U.S., February 20th.) 

32,588. Regulating mechanism for electrical insulators.” Soc. ANON. DES 
F. rABELISSsEMENTS L. BlENHIOTr. December 29th, (France, December 28th, 1918.) 

32,597. '' Magnetos for multi-cylinder engines." AwkKkICAN. BOSCH MaGNE10 
Corporation. December 29th. (U.S., March 27th.) 

32,611. '' Mounting blades on the electric, &c., fans.” W. S. Burritt. De- 
cember 30th. ' 

32.624. '' Apparatus for electric welding." 
ber 30th. 

32,654. “Sparking plugs." W. A. Harper. December 30th. 

32,658. ‘ Apparatus for electrically-controlling railway trains through the 
track." A. R. Ахсоѕ. December 30th. (Sweden, October 10th, 1917.) 

32,670. '' Electro-mechanical devices for producing vibratory motion." II. 
J Hankes. December 30th. 

32,675. '' Means for attachment of electric wire to sparking plug." M. Н. 
SwiNN ARD. December 30th. 


R. F. WOODBURN. Decem- 


32,682. “ Electric torches.” M'. G. HunpcrtLL.. December 30th. 

32.087. '' Permanent magnets," S. Z. DE FERRaNTI. December 30th. 
32.692. Electric coils." М. B. O'Lranv. December 30th, | 
32,693. "'' Electrical toy motors." M. B. O'Leary. December 30th. 
2.700. Manufacture of negative electrodes for galvanic elements.“ F. 


BockER and A. Eicunorr.. December 30th, : 

32,701. '' Production of galvanic elements," F. Воскек and A. EicunofF. 
December 30th. 

33,703. “ Magneto-electric machines.“ A. M. ALLEN and R. B. NomRrH. 
December 30th. 

32,706. '' Apparatus for suspending electric heating appliances used in hair 
dressing.” Н. SrEETJENS. December 30th. 

2,707. Audible and visible electric signalling systems for calling atten- 
dants.” M. V. Еу and Foster ENciNEERING CO. December 30th. 

32.713. Rotors of electrical machines." MASCHINENFABRIK OERLIKON. De- 
cember 30th. (Switzerland, January 30th.) 

32,724. Variable electrical. resistances.” A. Begsii,. December 30th. 

32.729. Electro-magnetic mechanism for operating relays." — AUTOMATIC 
TRLEPHONE MANUFACTURING Co. and A. E. Hupp. December 318. 

32,732. ''Cornjrol of crane hook motions actuated by alternating-current 
electro motors." Н. Morris, Lro., and W. N. Weston. December 315. 

32,753. Electric fans and the like." J. B. Mauráss (Роше). Decem. 
ber 3lst. 

32,763. “ Electrodes for oxidising nitrogen.“ F. II. 
ber 3lst. 


LORING. Decem. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
3,604. Erco caries. C. J. Beaver and E. A. Claremont. March 19th, 
1917. (135,874.) 
1918. 


17,429. IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES, 
Whaley Engine Co. November 2nd, 1917. (120,887) 

18,072. ELECTRO-MAGNETIC WAVE TRANSMITTING AND RECEIVING SYSTEMS, Р. D. 
Eckersley. May Sth, 1919. (135,895.) 

18,076. FEvecTRO-MAGNETIC WAVE NAVIGATIONAL ARRANGEMENTS, J. E. Murray 
and J. Robinson. November 4th, 1918.  (135,896.) 

19,906. METHOD OF AND APPARATUS FOR THE CONTROL OF ELECTRIC SUPPLY 
PLANT. H. J. Read and W. J. Вгапдѕот. December 2nd, 1918. (135,922.) 

19,955. ELECTRICAL EQUIPMENT OF MOTOR VEHICLES. M. A. Cocking and W. 
E. Hean. December 3rd, 191d. (135,926.) 

19,985. ELECTRIC VAPORISERS AND HEATERS. Electro Steam Radiator Co. No- 
vember 30th, 1917. (121,285.) 

20.004. WIRELESS RKECHIVING GEAR. British Thomson-Houston Co. and R. C. 
Clinker, December 3rd, 1918. (135,992.) 

20,178. ELeCTRICALLY-PROPELLED TRUCKS, TRACTORS AND LIKE VEHICLES. P. А. 
Н. Mossay. December Sth, 1918. (135,951.) 

20.241. ASSEMBLING AND SUPFORTING TUBULAR POSTS FOR CARRYING ELECTRIC 
INSULATORS, L. Joubert. December 6th, 1918. (135,953.) 

20,650. ELECTRIC HEATER FOR AUTOMOBILE RADIATORS AND WATER STORAGE 
tanks. J. D. Browder, December llth, 1918. (135,964.) 

20,910. ELECTRIC RINGING KEYS, J. Davis & Son and G. Dearle. December 
161һ, 1918. (135,971.) 

2919. 


139. ЕПЕС1В1С IGNITION SYSTEMS FOR INTERNAL-COMBUSTION ENGINES. Dayton 
Engineering Laboratories Co. January And, 1918. (122,184.) 

806. ELECTRICAL EARTHING DEVICES. R. S. Woops. January llth, 1919. 
(136,002.) 

1,266. COMBINED ELECTRIC SWITCHFS AND PLUG CONNECTORS. M. J. Railing, 
J. H. Farthing and J. B. Levee. January 17th, 1919. (136,006.) 

1,752. LAMP SHADE TILTING DEVICES. А, S. Cubitt. January 23rd, 1919. 
(136,U12.) 

2,145. VARIABLE RESISTANCES PARTICULARLY ADAPTED FOR USE IN ELECTRIC WELD- 
ING. Quasi-Arc Co. and А. P. Strohmenger. January 29th, 1919. (136,016.) 

2,569. IGNITION OF INTERNAL COMBUSTION ENGINES, C. Н. T. Alston. Febru- 
ary lst, 1919. (136,022.) 

3,024. STORAGE BAIIENIES FOR ELECTRICITY, G. F. Cooke. 

February 13th, 1919. 


1919. (136,026.) 
J. Mellersh-Jackson. 


American 


February 7th, 
3,555. ELECTRIC ARC FURNACES. W. E. Moore. 
(136,034.) 

7,498. RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS. W. 
(A. Taylor.) March 25th, 1919. (136,059.) 

8,085. MACHINES FOR USE IN THE MANUFACTURE ОР ELECTRIC INCANDESCENT 
LAMPS AND 1HE LIKE. British Thomson-Houston Co. (General Electric Co.) 
March 3Ist, 1919. (136,062.) 

10.755. MANUFACIURE OF MANGANESE AND ITS ALLOYS IN THE ELECTRIC FURNACE. 
С. L. Lenoir. January sth, 1914. (126, 303.) 
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A RED RAG TO JOHN BULL. 


FoR a long time past it has been obvious to everybody in- 
terested in export trade matters that, though we and our 
American Allies worked together as one people in order to win 
the war, that spirit of unity would be in danger of extinction 
when we settled down to the operations attending post-war 
trade competition. To the idealist it may seem a thousand 
pities that it should be во, and even to average commercial 
minds it may appear that the world-need for manufactures 
is во great that fer a time, at any rate, there will be enough 
for all to do without indulging in big talk reviving former 
asperities and causing irritation to those easily influenced : 
by such things. Personally, we have become 80 accustomed 
to the extravagant statements of ambitious advocates in 
other countries, European and otherwise, as to their 
lick-creation intentions, that we decline to quake 
at the utterance thereof. In this, we confess to 
something in common with the President of the 
Board of Trade, who declines to “shiver” at the 
prospect of foreign competition. Foreign competition is 
going to be keen—there is no doubt about that, and it 
seems certain that, sooner or later, British manufacturers, 
if they have the support of the workers, are going to do 


their part to make it so. Have not our industrial organ- 


isations been preparing for a long time, so that they might 
be equal to the attack when it came? And are they not 
preparing also to deliver attack when the situation requires 
it? Yet though there is this preparation proceeding in 
many countries, it seems to us that it might be a little 
more gracious on the part of some people if, in these early 
days, they were a little leas aggressive. We recognise 
that in all nations there will always be some who will 
be unable to refrain from dreams of exercising world- 
power commercially. Sometimes, as in Germany during 
certain stages of the downfall of Prussian Militerism, 
statements designed to make our British blood run cold 
were made by men whose idols now lie broken into 
fragments. Much of this sort of thing was mere camouflage 
to hide the fear that they were losing. Is it likely that we 
shall be upset by what we will call the bad taste of some 
of our prosperous trans-Atlantic industrial friends ? 

We are not concerned, in making these remarks, with 
the world schemes of United States electrical export or- 
ganisations that have been established to satisfy some of 
the general hunger for electrical manufactures, for we have 
not come across tactless speeches from these sources 
expressive of world-power intentions. We are touching the 
subject now because correspondents in New Zealand are 
showing signs of anger at the utterances of a certain 
Mr. Montague, who “bears the discredit of having 
framed " the * Webb-Pomerene Act passed by the U.S. Legis- 
lature in 1918. This Act, to which we alluded at the time, 
was intended to exempt American foreign trade combina- 
tions from the provisions of the Anti-Trust Legislation of 
the U.S. Mr. Montague has been addressing certain 
textile authorities, textile traders having decided to avail 
themselves of the Act and put up £4,000,000 to “ carry 
on.” Nobody can object to that, even if it does, as a 
New Zealand paper says, enable them to employ “all the 
iniquitous dodges conceived by the most scoundrelly of 
trust magnates, and which would place them behind prison 
bars if attempted in their own country in an 
endeavour to throttle competition.” It is a game that two, 
or three, or even twenty, can play if they are so minded— 
deplorable as it seems after we have fought side by side for 
higher purposes on the battlefields of Europe. What we do 
take mild exception to, is such talk this from Mr. 
Montague, or апу other American world-power hot-head :— 
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„We have provided the machinery by which the whole 
of the energy, the wealth, and the brains of each American 
industry, will co-operate to crush down foreign opposition 
in foreign markets, and secure those markets in their 
entirety for American manufacturers.” 
I this were the first time we had heard this sort of thing, 

we might have to think whether to obey ,the popular 
demand “ Hands пр!” while the brigand bagged the booty. 
As it is, however, we prefer to order pistols for two—that is 
more like the British way. Mark the hurry and hustle of 
this American booster! Fancy the American trade being 
deprived of all the energy and wealth, and even the brains 
too, now required to run its Home industries, because they 
are to be diverted to crush out a few poor innocent, helpless, 
stupid foreign worms “ іп their entirety." And after that? 
„We will tack the cost of it all on to the price," and make 
the “ foreigner " pay, said one, Steenbohm by name. 

Shall we be pardoned for daring to remember that our 
trans-Atlantic cousins got into our markets, and became 
rosperous right there, while we were at death-grips ex- 

usting Germany? Сап it be that something has dis- 
appointed those of whom Mr. Montague and Mr. Steenbohm 
are representative ? Is the outlook not so promising as 
they expected it to be? Are the stars in their courses not 
leading all the buyers of the world in the right direc- 
tion? Without waiting to witness the blush of shame— 
or pride—on the cheek of Brother Jonathan, let us hasten 
to credit our splendid Ally with а desire to continue to 
dwell in normal harmonious commercial rivalry with other 
peoples Peace Treaty or no Peace Treaty—and let us regard 
Mr. Montague's outburst as an exceptional, but, perhaps, 
inevitable, pleasantry heralding the beginning of the biggest 
trade war the world has ever seen. 


In his recent paper before the Insti- 

5 tution of Electrical Engineers on 

' “Scientific Management,” Capt. Scott, 

Maxwell drew attention to efficient costing systems as an 
essential feature of scientific management. The point, 
however, did not receive much attention in the discussion, 
perhaps for the reason that the author himself asked that 
principles should be concentrated upon by the various 
‘speakers, rather than details. The importance of efficient 
costing systems and staffs, however, is emphasised by the 
inauguration of the Institute of Costs and Works 
Accountants. This is not a Trade Union, but an addition 
to technical societies of considerable importance to the 
engineering and other industries, for it is its. object to 
promote the higher efficiency of those engaged as works 
accountants in order to render them more valuable to their 
employers. In spite of all that has been said and done with 
regard to scientific management, there is evidence that the 
importance of the position of works accountant is too often 
under-estimated in relation to ita value in assisting the 
management in framing its policy. Moreover, it is not 
recognised as fully as it should be that costing is an 
intricate and costly business, which needs some knowledge 
of the particular industry in order effectively to carry 
it out. Many firms have formulated new ideas on this 
question as the result of experience gained during the war, 
when costing had to be approached from quite a different 
angle to that which was followed previously, and these firms 
are not likely in future to hand the work of costing over to 
any clerk, as is even now too often the case. The engi- 
neering trades may well investigate what the printing trade 
has done in this connection. Several years before the war 
it was found that the costing system in the printing trade 
was more or less in a hopeless muddle, and some of the 
leading firms got together and formulated a costing system 
which has now been standardised to such an extent, that it 
is claimed it can be applied to any business, whether the 
number of employes be three or three thousand. Obviously 
the primary function of the works and costs accountant is to 
provide the works manager or the managing director, or 
both, with periodical figures of the cost of the various pro- 
ducts in the firm’s programme, in order to assist in the 
formulation of a policy. Indeed, the works accountant 

should be looked to for advice in interpreting what his 


figures purport to show. Looked at from this point of 
view, it will be seen how se and distinct are the 
works accountant and the chartered accountant, yet this is 
not always appreciated, for the so-called works accountant, 
if he goes by such a name, is too often expected to work 
under the direction of the chartered accountant, who merely 
comes in half-yearly or yearly, for audit purposes. More- 
over, the experience of many firms during the war was 
that even chartered accountants are not always au fast 
with the intricacies of works costing in its 3 
state, for many were the disputes with the Government 
chartered accountants concerning the ever-vexed problem 
of overhead charges. There is, too, a certain irony in the 
fact that in America, the reputed home of scientific 
management, there was even greater trouble than here 
between the Government chartered accountants and firms 
working on Government contracts on these questions of the 
proper allocation of costs in arriving at total costa for the 
purpose of adding the agreed rate of profit. Perhaps, how- 
ever, it would be unfair to lay these difficulties too much 
at the door of the chartered accountants and to overlook 
altogether the idiosyncracies of the other side, which 
may reasonably be suspected of indulging in a little 
leg pulling, in order to run up the costa, and, consequently, 
the profit. However, looked at from the purely commercial 
point of view, no firm with any pretensions to scientific 
management can expect to reach the highest state of 
efficiency without a sound works accountant, a man who 
knows something of the technical side of the business he is 
engaged in, and who can offer advice which can be relied 
upon. So much for the position of works accountant.. The 
question of the system to be adopted is equally important, 
and in the engineering trades at the present time there is 
need for co-ordination and standardisation. This is one of 
the planks of the new Institute, which is out to deal with 
industry by industry in an endeavour to introduce some 
degree of standardisation, in so far as it is not affected by 
peculiar local circumstances. We have the example of the 
printing trade before us, and a large field for work lies 
before those who have undertaken this task. 


Ir is unfortunate that writers in the 
5 lay Press on technical subjects often do 
. not take the trouble to make sure of their 
facts before they plunge into the ink-pot. We have on 
many occasions pointed out the injury that may result 
from the erroneous impressions thus conveyed to the public 
mind, but examples continue to multiply. For instance, 
in The Times Trade Supplement & contributor states that 
the Electricity (Supply) Bill was divided into two parts: 
the first part gave complete autonomy to the existing 
undertakers, while the second took it away from them, and 
also deprived them of the ownership of the generating 
stations. The former has become an Act; the latter, it is 
stated, will be reintroduced next session, and “ autonomy 
will be cut short the moment the new Bill becomes (if it 
ever should become) an Act." We recently explained at 
some length that this was not a true statement of the facts. 
Certainly the first part is more or lesa true; undertakers have 
a free hand to co-operate in the formation of joint 
electricity authorities, on which they will have direct repre- 
sentation. But to say that '* autonomy will be cut short” 
in the event of the new Bill being passed, is incorrect ; 
such joint authorities as are then already formed will be 
practically unaffected by the new Act, and the way will still 
be open for others to be formed, with the additional incentive 
of the sword of Damocles hanging over the parties, lest they 
should prove reluctant, or unable, to enter into co-operative 
arrangemente by voluntary action. We „of course, 
that it is very urgently desirable that undertakers should 
* get busy” as quickly as possible with joint schemes ; it 
is far better to do so voluntarily than under compulsion. 
But we repeat that, even had the whole Bill become an Act, 
the door would still have been open for companies to enter 
into arrangements with other undertakers, and !to dispose of 
their plant to the joint electricity authorities by agree- 
ment, without coming under the “standard price clause 
at all. 
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Ат the end of October last there was 
published, under the auspices of the 
Garton Foundation, a most interesting 
pamphlet of considerable importance in the present position 
of the world of industry. It is called “The Industrial 
Council for the Buildiag Industry," and purports to 
contain what is described as the story of a revolution in 
industrial development," together with the full text of the 
Foster Report on ‘Organised Public Service in the 
Building Industry." 

It is to be hoped that this well-written pamphlet, of 153 
pages, published at thé modest price of 1s., will be widely 
read. It will afford leading to those who hope for a real 
change of heart on the part of both employers and employed, 
and encouragement to those who are groping towards the 
light ; while even those (and they exist on both sides) who 
believe in coercion and industrial war as affording the only 
path to improvement cannot failto be impressed by the 
resulte which have already been achieved, and the greater 
advances which appear probable in the immediate future. 

The inaugural meeting of the Industrial Council for the 
Building Industry (Building Trades Parliament) took place 
at the Central Hall, Westminster, on May 29th and 30th, 
1918. Thus it was established before any of the Whitley 
Committees or Councils, and, indeed the whole concep- 
tion of the scheme was bigger, better, and earlier than 
Whitleyism. 

The spirit of aggression and stubborn resistance, the 
advocacy of coercion, and the preaching of open enmity 
between employers and employed, had reached а point in 
1914 at which the smallest spark might cause a disastrous 
explosion. The employment of two non-Union electricians 
at the new offices then being built for the Pearl Assurance 
Co. in Holborn, brought out all the Trade Unionists 
engaged on that contract. 'The Board of Trade arbitrator 
pronounced against the Unions, and the strike began. A 
national lock-out of all building trade operatives would 
have been commenced on August 15th of that year, but for 
another and infinitely greater and more terrible conflict. 

A young man, named Malcolm Sparkes, who was then a 


Industrial 
Organisation. 


director of a large joinery works near Willesden, was 


one of those who had been drawn into the dispute, and he 

was moved thereby to try to discover, in his words, a 
solution big enough to break through the old barriers of 
hostility and suspicion, and carry all before it." For 18 
months the only concrete result was an unnoticed paper read 
before a group of friends, who were all keen social students, 
but when, in February, 1916, the Unions in the London 
building industry presented fresh demands, and gave notice 
to terminate their truce with the employers, Mr. Sparkes 
took the bold course of writing to the secretary of the 
Amalgamated Society of Carpenters and Joiners, and 
suggested, in plain terms, the setting up of a National 
Industrial Parliament for the building industry. The 
keynote was to be public service. All were to unite their 
efforts, and endeavour to organise the industry so as to 
serve this end in the completest possible way. 

The Trade Unions concerned discussed the matter, and 
eventually made a definite proposition to the National 
Federation of Building Trades Employers of Great Britain 
and Ireland, in a letter dated January 17th, 1917. How 
that letter brought about meetings, negotiations, and discus- 
sions, which led finally to the establishment of the Building 
Trades Parliament, should be read in the pamphlet now 
under consideration. It will be found an enthralling 
story. ) 

Mr. Sparkes had published ап article оп the Industrial 
Parliament scheme in The Venturer for December, 1916, 
which attracted the attention of the Right Hon. J. H. 
Whitley, M.P., and caused him to request the author to 
prepare a special * Memorandum оп Industrial Self- 
Government," which reached the printers on January 28th, 
1917. 

The scheme was earlier than the Whitley scheme. 
Bigger ideas went to its making. It was, and is, free from 
the defect we have so often pointed out in these columns— 
the defect of ignoring the trained technical worker. He 
finds his right place in the Building Trades Parliament. If 

‘you want to know how, read the pamphlet. 


It is a great pity that the shop stewards’ movement in 
the engineering industry seems to be based on organised 
antagonism. By continually encroaching on the control, 
first of the workshop, then of the factory, and, finally, of 
the administration and costing, the workers hope to elimi- 
nate the capitalist employer. The pamphlet states that the 
Industrial Parliament has, on the other hand, been described 
as organised voluntaryism (barbarous word—why not 
* voluntarism " ?). Surely this is the better method. 

. The ground covered by the Foster Report is immense. 
The report deals with subjects upon which we have com- 
mented on other occasions, and 1n connection with other 
interests; as, for instance, the maintenance of constancy of 
employment by the regularisation of demand, and the con- 
ditions of entry into the industry. The decasualisstion of 
labour, and the provision of work*in other directions when 
actual building could not absorb all the workers avail- 
able—afforestation, preparation of sites, demolition of 
condemned elums—receives careful attention. Research, 
education, remuneration of the management, and the hiring of 
capital are all dealt with, and the Committee’s conclusions 
provide much food for thought. The vexed question of 
scientific management, by some thought to be closely allied 
to nigger-driving, is touched upon; and in general this 
Committee, composed of oighk employers and eight 
operatives, got right away from the idea of restriction of 
output, and showed that the way to progress is for everyone 
to do just the best of which he or she is capable. 


THER prime motive of the “Informal 
Meetings ” of the Institution of Electrical 
Engineers is, we believe, to encourage the more diffident— 
or the less self-assertive—of the members to practise the art 
of debate, with the comfortable consciousness that their 
remarks will not appear in cold print. That is an excellent 
arrangement, and has been justified by the success of the 
meetings, though the principle has not always been strictly 
observed by some of our contemporaries. We have already 
drawn attention to the peculiar choice of subjects for the 
informal meetings of the current session, which would 
appear to indicate the presence of an undue proportion of 

e journalistic element on the Managing Committee, with 
a morbid propensity for talking shop” ; how else can we 
explain the choice of “ Engineering Advertising " for one 
meeting, and Тһе Functions of a Trade Journal" for 
another? Perhaps the title of the former subject, in spite 
of the principle to which we have referred, contains the 
solution of the mystery. 

However, that is by the way ; the subject is chosen, and 
on Monday next we shall sit at the feet of Gamaliel and 
receive instguction as to the place in the cosmos that we are 
expected to fill. Are we to appear before the Court of 
Public Opinion ав witnesses, defendants, or, perhaps, 
co-respondenta ? or shall we merely occupy the congenial 
role of students? Like Councillor Kelly, at the M.T.A. 
Conference, we are tempted to ask : * Where do we stand? 
` Fortunately we have a clear conscience, and even if we 
have ventured to open our columns to articles on the com- 
mercial value of The Engineer’s Wife," and the converse 
question—the commercial value to his wife of the engineer 
—we have committed no breach of decorum in the handling 
of those delicate subjects. 

For the rest, assuming that we are in the witness-box, 
our proof of evidence is simple and concise : The functions 
of a trade journal are to collect and distribute news and 
information, technical, social, and commercial, bearing upon 
the industries concerned ; to provide а medium for the 
interchange of views and the solution of industrial problems ; 
to make known to the world the products and achievementa 
of British manufacturers and engineers; to protect the 
public against the wiles of knaves and the illusions of the 
jgnorant ; and generally to promote the welfare of every 


“То See Oorsels." 


branch and section of the industry concerned by every 


possible means. 
Thoge are the main functions of a trade journal as we 
understand them ; there are many minor ones that we could 


‘cite, but we are not writing a paper—no doubt they will 


receive attention at the meeting. 
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THE ELECTRIFICATION OF THE MELBOURNE SUBURBAN RAILWAYS. 


(Concluded from page 40.) 


Rolling Stock.—The trains are operated on the “ multiple 
unit" system, under which, instead of employing loco- 
motives, every second or third car is equipped with motors ; 
the weight of these cars is thus available for adhesion 
purposes. А complete train (fig. 8) is made up of а number 
of motor-cars and trailers, easily varied to suit the changing 
conditions of traffic. 

In the case of Melbourne, while it was at one time 
intended to make up each “unit” of a motor-car and a 
trailer, both equipped for driving from one end, only a 
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Fig. 8.—Slx-CAR SLIDINd-Dook TYPE TRAIN. 


limited number of trailer cars have, for the present, been 
equipped with driving apparatus. The normal six-car train 
has a motor-car at each end, with a third motor-car at the 
centre of the train. No special type of car has been 
designed for Melbourne, the existing rolling stock being as 
a rule utilised. Some 45 per cent. of the rolling stock will 
consist of compartment cars with swing doors, the remainder 
being of a combination type, having sliding doors and croes- 
seats, with a corridor. 

Ав no new swing-door cars are being constructed for the 
electric lines, the bodies of the existing cars are being trans- 
ferred to new underframes and bogies of a type uniform with 
those used in the sliding-door cars. Some of the sliding- 
door trailer cars have also been running in the steam service, 
but new sliding-door motor-cars are being constructed for 
the electric service. The swing-door cars ara very similar 
to those used on British railways. The sliding-door cars 
-have a centre passage-way throughout, but no vestibule, so 
; that it is not possible for ngers to pass from one car to 
another. The whole of the rolling stock was built in the 
State Railway workshops at Newport. 

Each motor-car has four motors of 140 H. ., the gear 
ratio being so proportioned that the maximum speed will be 
52 M.P.H. on level tangent track. They аге of the G. E. 
237 type, normally for 750 volte. 


The total pressure of the pantograph on the contact wire . 


is such that, with а reasonably clean wire, the pantograph 
is able to collect considerably over 500 amperes, which is 
the normal maximum operating current for each motor 
coach, without sparking, from a contact, wire of 0'25 sq. in. 
cross-section. The pantograph һава working range between 
14 ft. 6 in. and 21 ft. 6 in., the working pressure being 
maintained by means of springs. It is brought into and 
taken out of action by pistons in cylinders mounted on the 
frame of the collector, fig. 9. Air pressure for the initial 
operation of the pistons is supplied, in the first instance, by 
а hand-pump installed in the guard’s compartment; the 
motor pumps can then be started up, and the subsequent air 
pressure obtained from the main brake reservoir. The 
pantograph is then controlled by means of two electro- 
pneumatic valves operated electrically or by hand. 

In order to reduce the line voltage to one suitable for the 
master-controller and other control circuits, а dynamotor ів 


used consisting of a single field, and an armature with two 
identical armature windings and commutators. 

The master-controller is of standard type, but as the 
actuation of the contactors is automatic, the controller only 
has four points in the forward direction and two in the 
reverse direction. The air compressor, governor, emergency 
and trip valves are of the usual type. 

Permanent Way.—The system consists of approximately 
385 track miles, including sidings ; most of the routes are 
double track, but those from South Yara to Caulfield, and 

North Melbourne to South Kensing- 

РТ ton, are four-track routes, while for 

three miles there is а six-track route. 

The normal permanent way construc- 

tion is 100 Ib. per yard, T-section rail 

| double spiked to untreated sleepers of 

| hard wood, there being about 15 in. of 

| bluestone ballast. The track gauge is 

| 5 ft. 3 in., with 11 ft. 8 in. centres, 

while minimum structure clearance above 

platform level on tangent track is 7 ft. 

from track centre, increased to 8 ft. on 

12-chain curves. The minimum curve 

is of 9 chains radius, while the maximum 

grade of any importance is one of 2 per 

cent. For nine miles the average grade 

is 0°85 per cent., the maximum permis- 

sible speed on this section being 52 

M.P.H.  Practrically all curves have a 
150-ft. easement approach. 

Overhead Equipment.—The equipment 

of the track with overhead contact wires for operation at 1,500 

volte was designed to provide the advantages of a flexible oon- 

struction which would secure the best conditions for current 

collection by the pantographe on the trains and to main- 

tain the total copper section required per track without 

auxiliary feeder cables. The number of conductors was 
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kept at a minimum in order to avoid interference with 
signals, only one catenary wire and one contact wire being 
employed over each track, fig. 10. The supporting 
droppers between the catenary cable and contact wire are 
terminated at the lower end by a short length of chain, во 
that the tendency of the contact wires to lift under the 
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upward pressure of passing pantographs is not restricted 
by the weight of the dropper or of the catenary cable to 
which it is attached at the upper end. 

The normal construction on main suburban tracks pro- 
vides for 0°25-sq. in. hard -drawn, grooved copper contact 
wire, supported by flexible droppers at intervals of 15 ft. 
from a stranded hard-drawn copper cable of 0°25 or 
0°375 sq. in. There is thus a minimum equivalent of 
0*5-sq. in. section of copper over each track. The contact 
wire is automatically tensioned at each end of each 3,000-ft. 
length to approximately 2,500 Ib., and is anchored near the 
centre of every such length. The catenary wire normally 
has a 10 ft. 9 in. sag at the centre of a 300-ft. span at 
60° F., with a minimum tension of approximately 3,200 lb. 

The normal contact-wire height is 16 ft. 6 in. over the 
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was adopted for the line, and, where possible, a grade of 
1 ір 250, except where speeds were limited. In some cases 
rigid droppers have also been used. The dropper 
connections between the catenary and contact wires were 
measured and cut to a special dropper table, which provides 
the necessary adjustments to allow for grades ; the droppers 
were then erected on the field with practically no adjust- 
ment, and a well aligned line has been obtained, whose 
vertical movement responds uniformly to changes of tem- 
perature, the catenary wire being stressed well within its 
elastic limit to provide for this. The importance of this 
precaution will be realised with temperature limite between 
27° F. and 175° F. Where a steam service is also being 
used, the insulators are arranged so as to avoid the direct 
blast of the locomotive exhaust. 
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FiGs. 10 TO 15.— OVERHEAD STRUCTURES. 


main suburban tracks at 70^ F., but over grade crossings 
the minimum height is 18ft., while under low bridges, 
which are numerous, the minimum height is 14 ft. 6 in. 
above rail level, giving а vertical clearance of 12 in. 
between the contact-wire collecting surface and the under- 
side of bridge. Asthe maximum height of the projecting 
ventilators on the country rolling stock is 14 ft. 2 in., con- 
siderable care had to be exercised in erection to preserve 
the clearances provided. The standard  contact-wire 
suspension is maintained, but beneath low bridges, fig. 11, 
and to ensure that the pantograph would not raise the 
contact wire more than 2 in., a maximum grade of 1 in 150 


The whole of the fittings were specially designed for the 
equipments by the consulting engineers in conjunction with 
the contractors. | 

Supporting Structures.—The supports for the catenary 
construction consist of pairs of tensioning anchor structures, 
fig. 12, about 3,000 ft. apart with light intermediate 
structures at 300-ft. intervals on the straight track, and 
closer on curves. Fig. 13 shows the supporting structures 
on a curve. ! 

Earthing. All overhead equipment structures, signalling 
bridges, and overline road bridges to which line work is 
attached are bonded to the track rails through a paper spark 
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gap 0°001 in. thick, between two aluminium disks, so that 


they are normally insulated from the rails. This is neces- 


sary to limit the unbalancing of current throngh the impe- 
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FiG8. 16 AND 17.—SPECIAL OVERHEAD STRUCTURES. 


dance bonds connecting the signalling track circuite which 
are operated by superimposed alternating current. Should 
the insulation between the overhead wires and the support- 
ing structures break down, the spark gap punctures and the 
Structure is connected to the nearest rail until the fault is 
corrected. 

Special Construction.—The standard intermediate struc- 
tures have been designed and adapted to carry, where 
possible, the single-arm, power-operated signals. Fig. 14 
shows a combined four-track signal structure, fig. 15 shows 
five-pin arch structures spanning up to 120 ft., and carry- 
ing the overhead equipment load of 18 tracks on an 18-chain 
curve. They are also designed to carry a distributed «gnal 
load of about six tons. Figs. 16 and 17 give a pood idea 
of special wiring, it being noted that no contact wires are 
crossed at the pantograph running level. 

Sectioning and Insulation.—The up and down tracks of 
all routes can be electrically insulated from each other, and 

*8ll routes are as far as possible separately fed. At extensive 
junctions the overhead wires of a number of tracks are 
connected together, and treated as one section, and are 
usually tensioned at both ends. An air section insulator 
is employed between track sections where the speed of trains 
exceeds 25 M.P.H. Over cross-overs and leading-in tracks to 
sidings where train speed is restricted, the tracks are elec- 
trically insulated from each other by means of section 
insulators in the catenary and contact wires. 

Sectioning points are located with reference to traffic 
requirements and the position of cross-overs, being on the 
out-lying lines from 2 to 3 miles apart. The system as a 
whole is divided into sections which extend beyond sub- 


stations, and which are divided into sub-sections, while 
sidings and terminal tracks leading from the sub-sections 
are divided into branch sections. There is a very complete 
system of track-circuiting and electric 
signalling. On the ends of the sleepers 
opposite stop signals are installed 
automatic train stops (fig. 18) si 
through gearing by small induction 
motors. 

Sub-talions. The positions of the sub- 
stations are shown in fig. 19. Fifteen 
railway traction sub-stations are being 
provided, and there are in addition two 
tramway sub-stations, one at Elwoad for 
supplying the St. Kilda-Brighton tram- 
ways, and the other at Sandringham for 
supplying the Sandringham-Blackrock 
tramway. At Spencer Street a sub- 
station is also being built to take over 
а supply of lighting, as well as to supply 
the State Government offices and power 
to the railway workshops. There are 
two static sub-stations, one at Newport 
workshops, and one at Jolimont work- 
shops. 

Special attention has been paid to 
sub-station ventilation, numerous large 
screened openings being provided in the 
basement, and vertical louvres above the 
roof level. Each traction sub-station 
consists of two or more bays for the 
rotaries, with an unloading bay, and the 
larger sub-stations have a bay for sig- 
nalling equipment, the switch house and 
operating gallery being in an annexe to 
the main building. Each rotary is in- 
stalled in а separate compartment, so 
that during the starting up and operation 
of any particular rotary, the chamber is 
screened off, the locking gear on the 
entrance gate being inter-connected with 
the 20,000-volt switches controlling the 
supply to the rotary static transformers, 
and also with the operating levers con- 
trolling the 1,500-volt р с. gear, во that 
it is impossible for an operator to come 
into contact with live metal. 
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Fig. 18.—AvTOMATIC TRAIN STOP. 


Н.Т. Swilchgear.—The 20,000-volt switchgear is of the 
cellular type; tbe cell doors are completely interlocked 


. . абсейв canuot be obtained to live conductors. 
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with the main oil switches and isolating switches, so that 
The switch- 


gear is arranged on three floors. On the ground floor are 
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Fra. 19.—Map OF MELBOURNE SUBURRAN RAILWAY SYSTEM. 


installed the cable terminal boxes, earthing and isolating 
switches, and instrament transformers; on the firat floor 
are installed the oil switches, which are of large breaking 


Fra. 90.—OvnBRHEAD TRANSMISSION LINE STRUCTURE. 


capacity, each unit consisting of three single-phase switches 
in strong steel tanks, The whole connections in the oil- 


switch cell are insulated, and the doors to the cell are dust 
tight. The gallery giving access to the switch cells is open 
to the outer air, so that in the event of a fire occurring in 
one-switch cell, it can be dealt with from the outside. The 
oil-switch tanks are provided with vent pipes which dis- 
charge the gases into the open gallery ; on the second floor 
are the busbars and busbar isolating switches. The bus- 
bars are split by means of a section switch, so that main- 
tenance work &nd repairs can be carried out without shutting 
down the whole ‘of the substation. The operating gear 
for the 20,000-volt and isolating switches is on the operat- 
ing gallery, fig. 21, in front of the oil-switch cells. 

D. C. Traction Switchgear.—The 1,500-volt D.c. switch- 
gear and the positive busbar are installed on the ground 
floor below the operating gallery, and all isolating switches 
and circuit-breakers are operated by signal levers from the 
operating gallery above. The switchgear is mounted in 
cells with the automatic circuit-breakers on the top. The 
chamber containing the switchgear and circuit-breakers is 
specially ventilated. The negative and equaliser busbars 
are run in the basement below the rotary converters. 

Signalling Switchgear.—The 2, 200-volt, single-phase 


signalling switchgear is of the Reyrolle armour-clad type, 


specially developed for the purpose. It is installed on the 


operating gallery. 
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FIG. 21.—SUBSTATION OPERATING GALLERY. 


Auxiliary Switchgear.—The 440-volt switchgear for con- 
trolling the auxiliary and signalling supplies is of the 
Metropolitan- Vickers ironclad type, and is mounted on the 
gallery above the auxiliary transformers, in one bay of the 
main building. The 110-volt p.c. switchgear for con- 
trolling the lighting motor-generators, the tripping and 
operating battery, &c., is of the usual slate-panel type, and 
is mounted on the operating gallery. 

Rotary Converlers.— Four sizes of rotary converter are at 
present being built by Siemens Bros. Dynamo Works, Ltd., 
Metropolitan- Vickers Electrical Co., Ltd., and by the General 
Electric Co.. (of New York), the two-hour ratings being 
8,000 Kw., 2,250 Kw., 1,500 Kw., and 750 kw. The 
750-Kw. machines being destined for installation in outlying 
sub-stetions, with а comparatively infrequent train service, 
have been specially designed with а drooping characteristic, 
since the overloads are relatively more severe, and the 
regulation of less importance. The conditions laid down 
were the conversion of three-phase energy at 19,000 volta, 
25 cycles to direct current at 1,500 volte, with a leading 
power factor of 0:95 at normal load. А compound winding 
on the larger machines compensates for a drop in pressure 
of 10 per cent. at double full load. The machines are 
six-phase with 12, 6, or 4 poles, and are arranged fur self- 
synchronising. The 8,000-Kw. machines ate designed to 
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carry 6,000 Kw. for short periods, and pro rata in the case 
of the other sizes, except in that of the 750-kw. machines, 
which are designed to carry 2,000 kw. for short periods. 

Н.Т. Distribution System. — Thirteen 20,000-volt feéders 
radiating from the Newport power house to the sub-stations 
in the central area are included in the present scheme. nine 
being of 0°15 sq. in. and four of 1 sq. in. c. s. 4. Paper- 
insulated, lead- covered, wire-armoured cables are employed, 
all of the split-conductor type. The cables are mainly laid 
in trenches in the streets, owing to the very limited space 
available alongside the railway lines. The trench averages 
4 ft. in depth, and the cables are 1 ft. 9 in. between centres, 
covered by boards; special precautions are taken in the 
cast-iron joint boxes (fig. 22) to prevent air pockets being 
formed when being filled with compound. 

In the outlying districts the supply to the sub-stations is 
provided by overhead transmission on the track equipment 
structures. The overhead transmission lines are carried 
on bracketa (fig. 20) extending from the sides of the masts 
away from the tracks, the three phases, each of two separate 
wires of 0°035 sq. in. 0. 8. A., being placed directly above one 
another, and supported on chain-type insulators. This 
enables the split-conductor protection system to be employed 
throughout the E. H. r. transmission system. Telephone 
cables are laid along the route of the 20, 000-volt trans- 
mission line, there being an automatic telephone exchange 
at Jolimont sub-station for 50 lines. This provides com- 
munication between the control room, all sub- stations, and 
certain important signal boxes from which switching of the 
overhead contact wires is regulated. Such 1,500-volt D.C. 
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METHODS OF BALANCING MACHINES. 
Bv A. B. EASON, M.A., A. M. I. E. E. 


Tus article deals with various types of balancing machines 
on the market and with the principles upon which such 
machines work. There is no need to discuss the mathe- 
matical portion of the subject fully, as this is dealt with in 
articles mentioned later, and in those of Andrews (Mechanical 
World, Vol. 62, page 90, 1917), Heidebroek (Zeil. Ver. 
Deut. Ingr., Vol. 60, page 11, 1916, and Journal, 
American Society of Mechanical Engineers, Vol. 38, page 
268, 1916), Hymans (Auto. Engineer, Vol. 7, page 79, 1917). 
One need only explain the terms “ static ” and “ dynamic 
balance. Consider fig. 1, which represente symbolically the 
conditions of а body rotating round the axis x Y: (a) 
represente а homogeneous cylindrical shaft with two equal 
weights M, in the same axial plane at equal and opposite 
distances from the axis. "This system is in static balance, 
and, if rotated, there is no unbalanced force or couple; the 
system is thus also in dynamic balance; (ö) represents the 
same shaft with the equal weights displaced along the shaft; 
this system is still in static balance, as there is no unbalanced 
force tending to turn the body round its axis x v. But 
when rotated with regular velocity о, there will exist equal 
and opposite centrifugal forces M r w°, causing an unbalance 
couple M r „27, which will tend to turn the whole shaft in 
the axial plane through the i The force on the 
bearing at x will vary above and below the static force due 
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Fic. 22.—CABLE JOINT, 20,000-voLT, SPLIT CONDUCTOR. 


feeders as are employed are paper insulated, lead covered, 
and for the most part wire armoured, being of 0°75 sq. in., 
and in a few cases 0°5 sq. in. sectional area. 

The whole of the electrification, including the power 
station, has been carried out to the plans and specifications 
of Messrs. Merz & McLellan, consulting engineers, of 
London, under the direct supervision of their local repre- 
sentative, Mr. E. P. Grove, at their Melbourne offices, in 
conjunction with the Electrification Committee of the 
Railways Department. The excavations, foundations, 

laster walls, and brick buildings, were carried out by the 
Victorian Railways staff. 

For some of our illustrations we are indebted to The 
Commonwealth Engsneer. 

Weare informed by our Australian correspondent that Mr. 
C. H. Merz visited Melbourne in October last, having gone 
on from South Africa. He was to inspect the electrification 
work and advise the Railway Department if the undertaking 
could be expedited. 


Fuse Size for Mercury-Arc Rectifiers.—On account of 
the high starting current required by mercury-arc rectifiers, some 
trouble is occasionally experienced in determining the correct size 
of fuse to use. If the rating is too high, the tube will not be 
adequately protected against overloads and its life will consequently 
be shortened. On the other hand, if the fuse is rated too low, 
there will be a tendency to blow if the tube is cold and requires a 
greater amount of current. Mr. H. E. Weightman, writing to the 
Blectrical World, states that he has found that if the fuse is rated 
at the value obtained by the use of the following formula, proper 
protection will be afforded :— | 

I= (156 x W) / EX A X B, 
where I = ampere rating of fuse: W = D.C. output of rectifier in 
watts; A = rectifier efficiency expressed as a decimal; в = power 
factor of outfit; and E = A.c. voltage. The rectifier efficiency is 
usually between 0°40 and 0°60 and the power factor is 0°90 in most 
cases. Where high reactance is used to smooth out pulsations, 
however, the power factor will be about 0'57. 
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to the weight by uro (/.), according as the ieft-hand 
weight is below or above the axis of rotation ; (c) repre- 
sents the same shaft with unequal weights at opposite sides 
of the axis; this system is in both static and dynamic’ 
unbalance. When rotated, the external forces exerted on 
the bearings are a couple Mr u“ plus an unbalance force 
The plane in which these forces act is continually 
rotating round the axis, as the body rotates. 

When a body is in absolute static balance, there is no 
force tending to rotate the body round the axis x v. In 
absolute dynamic balance there is no couple tending to 
turn the axis х Y either about x or ү. No rotating body 


мео’ Mro? М г ar 
bes { l 
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is perfectly balanced ; the amount of unbalance may be 
inappreciable, and in well-designed machines is always 
made innocuous. To reduce the unbalance to negligible 
proportions is the object of all balancing arrangements. 


Static BALANCE. 


Consider the method of getting static balance by placing 
the body on parallel ways; the journals of the body rest 
on two smooth horizontal surfaces, upon which they are 
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free to rotate in either direction. If the vertical plane in 
which the centre of gravity lies does not pass through the 
points or lines at which the journals touch the ways, there 
will be a couple tending to turn the body (see fig. 2). 
Whether the body turns or not depends upon the 
magnitnde of the couple as compared with the frictional 
moment resisting motion. The limiting load allowable on 
parallel ways is about, 750 d lb. per inch width, where d is 
the diameter of the joutnal'in inches, If the ways are 
I} in. wide and d = 10 in., then each side might bear а 
load of 11,250 lb. It is obvious that the line of contact 
between the journal and the ways cannot be a true line, 
but must have some width, say і. Suppose = 0°005 in., 
and that the centre of gravity of the body is directly 
above the mid-point of. this width ; let a weight be added 
tothe body to unbalance it; until the centre of gravity of 
the body has been displaced by more than 0°0025 in., there 
will be no turning moment apparent, as the downward 
force due to the weight of thg body will still act within 
the area of support (fig. 2). 3“ ME 
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The turning moment we (е being ft.), which will just 
begin to rotate the body, we shall denote by 16 w/ in 
oz.-ih., where w is in Ib., and F is in inches. Akimoff 
(American Mach., Vol. 47, page 1,121, 1917) states 
that Real's’ formula for the residual unbalance not 
perceptible by parallel-way balancing, is. 


tt. diam., Weicht, Unbalance, Value of f, 
Inches. ` 1b. : oz.-in. Kg.-cm inches. 
1 10,000 500 | 86 0°0031 

2 10,000 700 50 00044 
6 5,000 600 13 0°0075 

12 5,000 800 58 0`0100 


The unbalance being w f, / gives the possible eccentricity 
of the centre of gravity. Hertz says that the residual 
unbalance = 465 (10) * p (d) o.: in., where р is the 
pressure per inch width of the ways.  Heidebroek.says that 
when balancing on parallel ways the eccentricity of. the 
centre of gravity which is not revealed ‘is 0°02 in. 
(0°5 mm.); but if the journals are placed on four rollers, 
eccentricities as low as 0*008 in. (0°07 mm.) are. recognis- 


Frc. 3. 


able. No mention is made of the weight of the body to 
which these figures refer; but rollers would naturally 
reveal a greater residual unbalauce than parallel ways in 
any case. Hering (Electrical World, Vol. 72, page 389, 
1918) speaking with Akimoff's approval, mentions that 
0'4 oz. in. (29. gm.-em.)-is:& reasonable amount of static 
unbalance to allow in а 200-10. (90 kg.), armature rotating 
at 1,000 R. P. M. No amounts for other sizes are stated. 


. , MopEnRN МЕТтноһ8 oF Static BALANCING. © 
х "The up-to-date method of balancing consists in supporting 
the body upon а spring suspension of some sort; the body 
can then oscillate to and fre when moved from the position 
of equilibrium. · When set in rotation.at such а spéed that 
the peried-of action of the unbalance forces coincides with 
the natural period of oscillation of the suspended body, the 
amplitude of the vibrations will become perceptible, even 


though the amount or unbalance is very small. Having 
found the existence of unbalance, one has to find the axial 
plane in which the unbalance is situated, so as to either 
remove excess weight or to add additional weight. The 
old-fashioned method is to allow a pencil or chalk to touch 
the rotating body ; suppose the body is an armature, and is 
on bearings free to slide horizontally under spring control ; 
at each revolution a point (see fig. 8), a, say, will be the 
extreme point on the line of oscillation. The chalk mark 
would appear, therefore, on a particular commutator bar. 
The plane of unbalance is not the plane passing through o 
and 4, but is displaced by an angle whose value depends 
upon how near resonance the revolutions of the armature 
may be. Heidebroek (loc. cit.) gives figures for this angular 
displacement in a particular case, viz. :— 

Angular displacement. 8 10 70 90 165 172 

Revs. per min. . . 630 610 650 652 660 670 

This shows that the relative position of the plane of 
maximum displacement and of tle unbalance plane varies 
rapidly at the point of resonance. Below resonance the 
unbalance plane is slightly im advance of the plane of 
maximum displacement; at resonance jt ів 90° in 
advance; above resonance the advance increases to 
180°. From the above figures it is seen that the 
position of the chalk mark (assuming it, to be only a 
point) would lie in an arc between 70° and 165°, while the 
revolutions only varied from 650 to 660 R. P. M.; in order 
to get reasonable accuracy, one must rotate the body, at 
resonant speed, and must then keep the speed constant 
at this point. The resonant point is chosen because the 
maximum displacement will occur then; as the chalk 
mark will cover more than a point, the body is rotated first 
one way and then the other, and then the point midway 
between the chalk lines is taken as being the unbalance 
plane. Having found the plane of unbalance, one finds by 
trial and error the most suitable weights to improve balance 
until it is within tolerable limita. 

Akimoff (American Mach., Vol. 47, page 1,121, 1917) 
finds the amount of static unbalance by Lavatzeck's method ; 
the body to be balanced is suspended in a frame which can 
oscillate ав a pendulum, and is then rotated at a speed to 
eoincide with the natural period of oscillation of the frame 
and body. | | 

DyNnaMIC BALANCING. | b 


When dynamic unbalance exists, the couple tends to make 
the axis vibrate angularly round a point o (fig. 4), in con- 
trast to the tendency to make it move parallel with itaelf, 
viz., X X, ҮҮ, as with static unbalance. To balance this 
couple, one must add two equal weights м’ (or their 
equivalent) in one axial plane at opposite sides of the axis, 
and separated along the axis by L“, so. that M' L“ ry? = 
Mr. Obviously balancing done at any one speed will 
be satisfactory at any other speed, except in so fdr as (a) 


X үз 
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imperceptible unbalance at, say, 400 R. P. u., may become 
perceptible at 3,000 в.р.м., as its magnitude will have 
increased by (30/4)? = 56 times; (5) the unbalance is due 
to electrical sources, which may vary with the speed. 
Hering · (lor. cit.) states that a dynamic unbalance of 
2,190 cm.-gm.-cm. (12 in.-oz.-in.) for a 90 kg. (200 lb.) 
armature, running at 1,000 R.P.M. is permissible. 

Unfortunately, no other speeds or weights are mentioned ; 
but assuming the same percentage unbalance is allowable 
in other cases, then опе might say - х 

Permissible unbalance = 2°44 (10) 5 n? w. cm.-gm.-cm. 
| = 0°54 (10) " n? W, in.-oz.-m. 
w being in kilograms ; w’ in Ib.; n = R. P. M. 

In Zngineeriny, Vol. 97, page 349, 1914, there is a 
description of a machine for balancing fly-wheels. The 
fly-wheel is first balanced statically when placed horizontally 
upon a needle point. It can then be rotated upon the 
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needle point, and will tilt if it is out of balance; a chalk — 


pencil is allowed to touch the high spot on the upper 
surface ; the presence and absence of chalk will show where 
the unbalance exists. Lumps of clay are then added until 
a balance is found; holes.are then drilled opposite to 
where the clay lumps are. 

This is obviously a relatively rough method of getting 
balance, as the weights and centres of gravity of the Jumps 
of clay will not be accurately known. To get balance equal 
lumps must be added at opposite sides of the central plane. 
In the American Zlecírical Review, Vol. 72, page 571, 1918, 
will be found charts giving the weight of metal removed 
when holes of various sizes are drilled. Akimoff (Trans- 
actions American Society of Mechanical Engineers, Vol. 38, 
page 967, 1916) describes his machine with rods and disks 
for balancing bodies. In his remarks he depreciates the 
value of the chalk mark method of balancing by noting the 
position of high spots; he emphasises the necessity of 
balancing statically before proceeding to balance dynami- 
cally. This machine of Akimoff's, and also ithe Norton 
balancing machine, are described by Hymans in the Амо. 
Engineer, Vol. 7, page 79, 1917. The principle of 
Akimoff’s machine is shown in fig. 5. The machine to be 
balanced is placed upon а beam, one end of which is 
hinged, and the other end of which reste upon a spring. 
Underneath the beam is fixed а driving motor M, and the 
balancing arrangement, consisting of two disks, with six 
sliding rods placed parallel to the axis. This system is in 
perfect balance. The body to be balanced is rotated at 
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such a 8 that any vibrations existing shall be in reson- 
ance with the oscillations of the beam and its load on the 
spring. The rods B can be moved parallel to the axis c 
while in motion, во that а couple can be exerted to equalise 
the unbalance couple of the body р; the amount of the 
couple exerted by B depends upon how far the rods are dis- 
placed in the disks А; the plane of the two rods shown is 
also adjustable about the axis с, so that the couple can be 
introduced in the plane parallel to the unbalance plane of 
body р. The rods are adjusted until the system, as a whole, 
ceases to vibrate. The amount of unbalance can then be read 
off upon а scale marked onthebalancingsystem. Actually in 
the machine six rods are used, but only two are shown in 
fig. 5. Akimoff (Amer. Mach., Vol. 47, page 1,121, 1917), 
mentions an improvement he has made in the above 
machine by replacing the disks and rods by two disks, each 
with а single pin projecting from its surface ; there are 
corresponding holes in the other disk, so that when 
the disks are placed close together they are perfectly 
| iue Unbalance is brought about by separating 
them. 

Other references to methods of balancing may be 
mentioned here. Wheeler and Southwell (Engineeriny, 
Vol. 99, page 64, 1915) describe the balancing of large 
turbine rotors, using mirrors and a beam of light to reveal 
unbalance. Commander Cleary (Journa/ American Society 
of Naval Engineers, Vol. 30, page 1, 1918) describes the 
same method, used in America. Heidebroek (Zeit. Ver. 
Deut. Ingr., Vol. 60, page 11, 1916) describes Lavacz- 
zeck's method of balancing, where the rotating body is 
supported on bearings, one of which inoves in the arc of a 
circle, whose centre is the other bearing, under the control 
of springs. In an example quoted, a 100-kg. rotor was 
run at resonant speed, and a weight of 0*5 gm. placed at а 
distance of 300 mm. from the centre of gravity of the 
body, produced an amplitude of vibration of 0:025 mm.; 
this means that a displacement, of the centre of gravity by 
0:001 mm. was revealed by the machine. р 


е 


Törbet (Journal American Society of Naval Engineers, 
Vol. 30, page 518, 1918) discusses balancing of machines 
and the vibrations of the foundations from a mathematical 
point of view, and suggests how to determine the unbalance 
from the forces acting on the bearings. Brinton (Electric 
Journal, Vol. 15, page 349, 1918) describes the Carl 
Wenstrom balancing machine, which is based on Lavat- 
zeck’s idea. This article is reproduced in the Electrician, 
Vol. 82, page 128, January 24th, 1919. "The machine is 
also described in Aerial Age Weekly, April 29th, 1918. 
Machinery (New York), in Vol. 25, page 285, December, 
1918, and page 422, January, 1919, describes all the 
existing types of machines. Jeffcott (Phil. Mag., Vol. 37, 
page 304, 1919) discusses the question of balance from a 
mathematical point of view. Heyman (Zlectroterh. Zeil., 
Vol. 44, page 234, &c., May 22nd and 29th, 1919) 
describes the whole matter in а very well illustrated and 
complete article. 

The conclusions to be drawn may be summed up thus :— 

1. Very accurate balancing is possible if proper balancing 
machines are used. 

2. The balance obtainable by using “chalk mark" and 
„high spot” methods is only relatively good. 

3. Static balance obtainable by the use of parallel ways 
is relatively poor. 

i. Definite information to cover all cases is required, ав 
to the unbalance which is permissible or tolerable. 

5. Where the natural period of oscillation of the supporte 
is being utilised, the deflection of the spring for the super- 
incumbent load should be about 8,520? in., where n is 
the speed of the machine in В.Р.м. 

Time of swing = 2 т (deflection//). 


WAGES IN THE LONDON DISTRICT. 


THE Industrial Court has issued an award relating to electricity 
undertakings in London апа the adjoining district. (war-wago 
advance), dated December 19th, 1919. 

The parties were on the one hand, the Electrical Trades Union, 
the National Amalgamated Society of Enginemen, Firemen, 
Mechanics, Motormen, and Electrical Workers, the National Union 
of General Workers, and the Workers’ Union; and on the other, 
the London County Council, the local authorities of Leyton, Epsom, 
Ilford, Barking, Barnes, Beckenham, Erith, Walthamstow, 
Watford, Willesden, Battersea, Bermondsey, Fulham, Hackney, 
Hammersmith, Hampstead, Islington, Poplar, St. Pancras, St. 
Marylebone, Shoreditch, Southwark, Stepney, Stoke Newington, 
West Ham, Woolwich, Croydon, Ealing, East Ham, Kingaton-on- 
Thames, and Wimbledon, the London electricity supply and tram- 
way companies, the North Metropolitan Electric Power Supply and 
Distribution Companies, and the companies supplying Hendon, 
Twickenham and Teddington, Uxbridge and district, and 
Richmond (Surrey). 

The terms of reference were a claim on behalf of the work- 
people concerned in the employ of the undertakings for a further 
war-wage advance of 15s. per week. 

1. The matter was referred under the Industrial Courts Act, 
1919, by the Ministry of Labour to the Industrial Court for settle- 
ment, and representatives of the parties were heard ou December 
19th, 1919, in London. The Richmond (Surrey) Electric Light and 
Power Co., Ltd., was not represented. 

2. The men concerned, aged 18 years and over, have received war 
advances not exceeding 288. 6d. a week ; in addition, those 21 years 
of age and over have received a bonus on earnings of 124 per cent. 
in the case of timeworkers, and 74 per oent. in the case of piece- 
workers. ` 

The decision of the Court was as follows :— 

3. The men concerned, aged 18 years and over, shall receive an 
advance of 5s. a full ordinary week. 

4. The amount hereby awarded is to be taken into account in the 
calculation of payment for overtime and night duty, and for work 
on Sundays and holidays, and will form part of the total earnings 
of time and pieceworkers upon which the bonuses of 12} per cent. 
and 7} рег cent. respectively, are to be calculated ; but it is not 
otherwise to apply to or affect present time rates, premium bonus 
rates, or piecework prices, and is not to be taken into account aa 
part of the time rates for the purpose of fixing new pieoework 
prices or bonus rates. 

5. The Court's decision shall take effect from the pay-day 
immediately following December Ist, 1919, in respect of the pay 
period for which payment was made on that pay-day. 

WILLIAM ҮҮ. MACKENZIE, 
J. McKIE BRYCE, 
D. C. CUMMINGS. 
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А similar award relates to electrical workers on railways, and 
bears the same date. The parties were, on the one hand, the 
Trade Unions above-named, and on the other, the Railway Execu- 
tive Committee, representing the railways operating in the London 
district. The terms of reference were a claim for an advance of 
158. per week. ` . 

The matter was referred under the Wages (Temporary Regu- 
lation) Acts, 1918 and 1919, by the Ministry of Labour to the 
Interim Court of Arbitration for settlement, and not having been 
settled by that Court before the passing of the Industrial Courta 
Act, transferred to the Industrial Court, and this award has effect 
as if it were an award of the Interim Court of Arbitration made 
under the Wages (Temporary Regulation) Act, 1918. Representa- 
tives of the parties were heard by the Industrial Court in London 
on December 19th, 1919. 

The decision of the Court was, in effect, identical with the 
foregoing, with the following additions :— 

This decision shall not apply to men who in respect to wages are 
at present on the same footing as men of a class other than elec- 
trical workers employed on railways. 

The rates fixed in accordance with this decision shall be the 
substituted rates of the workpeople concerned for the purposes of 
the Wages (Temporary Regulation) Acts, 1918 and 1919, as modified 
by the Industrial Courts Act, 1919. 


THE COAL REBATE. 


— 


UNDER Clause 5 of the Coal (Pit's Mouth) Prices Order and 
Direction, 1919, dated November 29th, 1919, the following 
prescription has been issued by the Controller of Coal Mines to 
Electricity Undertakings :— 

Whereas under the provisions of Clause 5 of the above-mentioned 
order and direction it is provided (amongst other things) that 
where coal is delivered to an electricity undertaking the owners 
or secretary or manager may when paying therefor give a certificate 
either to the colliery owner or to the factor dealer or merchant 
from whom they bought that a proportion of the said coal has 
been or will be used by them for making electricity for domestic 
or household purposes, and shall in that case be entitled to deduct 
10s. per ton from the price in respect of such proportion and that 
the Controller may prescribe the amount of coal in respect of which 
such deduction may be made as he in his absolute discretion 
thinks fit. 

Now therefore the Controller hereby prescribes as follows :— 

(a) In the case of coal delivered during the month of December. 
1919, the amount of coal in respect of which the said dedyction of 
10s. per ton may be made shall be ascertained by reference to the 
proportion that the quantity of electricity supplied for domestic or 
household purposes during the third quarter of 1919 bears to the 
total quantity of electricity supplied during the same period and 
shall be determined and certified accordingly. 

(^) In the case of coal delivered between January Ist, 1920, and 
March 31st, 1920, the amount of coal in respect of which the said 
deduction of 10s. per ton тау be made shall be ascertained by 
reference to the proportion that the quantity of electricity 
supplied for domestico or household purposes during the fourth 
quarter of 1919 bears to the total quantity of electricity supplied 
during the same period and shall be determined and certified 
aocordingly. 

(c) In any subsequent quarter the amount of coal in respect of 
which the said deduction of 10s. per ton may be made shall be 
ascertained by reference to the proportion that the quantity of 
electricity supplied for domestic or household purposes during the 
corresponding quarter of the previous year bears to the total 
quantity of electricity supplied during the вате period and shall be 
determined and certified accordingly. 

Provided always that in respect of sums so deducted an allow- 
ance shall be made to each domestic or household consumer at the 
end of each quarter which shall be at that rate per unit which 
resulte from dividing the total weight of coal (in tons) used in the 
previous quarter by the total units supplied in such previous 
quarter, multiplying the quotient by 190 (the result being in pence) 
Јева such percentage in respect of expenses as may from time to 
time be approved by the Controller of Coal Mines. 

The first allowanoe shall be given to the consumers at the end 
of the first quarter of 1920, and shall take account of deductions 
then actually made from the price of coal delivered between 
December Ist, 1919, and March 31st, 1920. Any surplus or deficiency 
shall be carried forward to the next quarter. 


(Signed) A. R. Duncan, 


Controller of Coal Minas, 
Dated December 30th, 1919. 


An Explanatory Memorandum on the Prescription (approved 
by the Controller of Coal Mines) has been prepared by a Committee 
consisting of :— 

Mr. Roger T. Smith, President I. E. E. (Chairman), and repre- 
sentatives of 

The Incorporated Municipal Electrical Association, 

The Incorporated Association of Electric Power Companies, 

The Conference of Chief Officials of London Electric Supply 
Companies, 

The Provincial Electric Supply Committee of the United 
Kingdom, and 


ean Associated Municipal Electrical Engineers of Greater 
ndon. 

The memorandum states that to obtain the rebate of 10s. per ton 
on the coal used for electricity supply for domestic or household 
purposes for December, 1919— | 


Electricity sold for domestic or household purposes 
during third quarter. 1919. 


Electricity sold for all purposes during third quarter, 
1919. 
The'rebate at 10s. per ton on ooal delivered during Deoember 
will be— 


Rebate in £ sterling = В, X total coal delivered 
during December x 10/20. 


For January, February, and March, 1920, the fourth quarter of 
1919 is taken, and a similar formula is given for the rebate on the 
total coal delivered during each month. For subsequent quarters 
the corresponding quarter of 1919 is taken. 

Certificates are to be issued only at the end of each month after 
coal is delivered, and not when it is ordered. The total quantity 
of coal certified is to be divided between the different suppliers in 
proportion to the quantities delivered by each. Coal burnt from 
utock receives no rebete. 

To pass on the rebate on the coal obtained (lees б per cent. for 
expenses) to the consumer for domestic or household purposes, 
for the March quarter, 1920— ' 


тет. = Tons of coal used in fourth quarter, 1919. 
Ti Total unite of electricity sold iu fourth quarter, 1919. 


The rate of the rebate to be passed on to the consumer for 
domestic or household supplies is 120 penoe per ton, less 5 per cent., 
or 114 pence per ton. 

For the three months January, February, and March, 1920, each 
unit of electricity sold for domestic or household purpeses will 
receive a rebate in pence = т, X 114 pence. The rebate itself is 
to be given as a lump sum, to be deducted from the account. 

For any subsequent quarter in 1920 a similar rule holds good. 

The rebate actually passed on is to be compared with the actual 
electricity sold and the actual coal used for domestic or household 
purposes, the onal used being calculated as provided for in the 
order as if every unit (whether for industrial or domestic supply) 
required the same amount of coal. 

Any deficiency or surplus in the rebate passed on is to be carried 
on to the next quarter, it being the intention of the order that 
only the rebate actually received for the ooal,less 5 per cent. for 
expenses, should in the aggregate be passed on. 
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WORKMEN'8 COMPENSATION CASES. 


IN the Bow County Court. on Monday, before Judge Graham, K.C., 
in а case under the Workmen's Compensation Act, Edward 
Hanxwell, of Stratford, was the applicant, and the Charing Cross, 
West End and City Electric Supply Co., were the respondents. Mr. 
Shakespeare appeared for the applicant, and Mr. Rowlands for the 
respondents. It appeared that the applicant was employed as an 
assistant engine driver at the power station at Marsh Lane, and on 
December Ist, 1918, a ladder fell, causing him to fall into the pit, 
and his right wrist was broken. At that time he was earning 
£4 138. 2d. a week. Не went back at the end of March, and was 
found light work at £3 бв. 8d. а week, and his compensation was 
lowered from 25s. to 10s. a week, for eight weeks. Then he was 
put back on his old work for a time, but found himself incapable 
of doing it. The respondents discharged him, but the Trade 
Unionists took the matter up, with the result that three days later 
applicant was taken back as an assistant box cleaner at £3 10s. a 
week. He claimed that since July he had been at a loss of the 
difference between the £3 10s. a week and the £4 13s. 2d. he had 
originally earned. On the other hand, the respondents contended 
that the high wage earned by the man was only caused by his 
temporarily doing some very long overtime, but it was of such short 
duration that it would not be fair to include it in an average for 
compensation. Again they suggested that the man had recovered 
sufficiently to do his old work, and that the reason for his dis- 
charge was because he absented himself for days without letting 
them know why, and it would be impossible to carry on a great 
power plant if that was to goon. They agreed to take him back on 
the representations of his Union, but they could not then give him 
his old job, as a number of their old employés, who had been in 
the Army, had been demobilised, and they had to carry out their 
promise to find them jobs. The applicant had only been taken on 
during the war, and was not entitled to the same consideration as 
the demobilised men. 
Judge Graham reserved judgment. 


SHERIFF-SUBSTITUTE GUY gave his decision at Edinburgh on 
Saturday in a case in which а Portobello woman sought compensa- 
tion for herself and two children from the Niddrie and Benhar 
Coal Co. Pursuer sued for £300 in respect of the death of her 
husband while working an electrically-driven coal-cutting machine 
in the Woolmet Pit, Niddrie. The Sheriff held that the cause of 
death was electrocution. It had been agreed between the perties 
that in the event of the pursuer succeeding in the action, the com- 
pensation should be fixed at £300, and he granted a decree accord- 
ingly, finding the defenders also liable in expenses. 


— 
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HODGES r. WEBB. 


ON Monday last, in the Chancery Division, Mr. Justioe Peterson 
commenced the hearing of this case, in which plaintiff, a foreman 
electrician, a former member of the E.T.U., from which he resigned 
(he joined the National Association of Supervising Electricians), 
asked that the defendant, Secretary of the E.T.U., should be 
restrained from wrongfully interfering with, or attempting to 
interfere with, his employment and his right to dispose of his 
labour as he willed. Hodges complained that Webb coerced his 
employers (Messrs. Tyler & Freeman), while doing work at Watford 
for the Watford Manufacturing Co., into dismissing him, by calling 
out on strike the 12 men who were working under him. Corres- 
pondence was read which showed that Messrs. Tyler & Freeman 
received a letter from Mr. Wyatt, Assistant London District 
Secretary, in which he said that the men were not called off, but 
that the whole of the men, members and non-members of tne 
E.T.U., came out together owing to the fact that the foreman was 
a member of the N.A.S.E., and also because of the arrogant attitude 
adopted by Mr. Hodges toward Mr. Webb when the latter approached 
him. In the course of the hearing plaintiff said that in October 
last Mr. Webb had told him that unless he joined the E.T.U. he 
would lose his livelihood. This he refused to do. At the end of 
November last plaintiff had to go, and he had been out of employ- 
ment until the hearing of the motion in this action. Messrs. Tyler 
and Freeman took him into their employ again in Deoember. Mr. 
Tyler gave evidence on Monday. He referred to the relations of 
his firm with the E. T. U., and said that the firm dismissed plaintiff 
because the Watford Manufacturing Co. ordered them to push on 
with the work, They were sorry to lose him, but they had no 
option but to dismiss him. Under cross-examination, he said that 


the E.T.U. had been in antagonism with the N. A. S. E. regarding 
whether E.T.U. members should work with N.A.S.E. members, 
The latter Association had been refused federation by the Trade 
Union Congress owing to the blackball of the London District. 
Mr. Tyler denied that the N.A.S.E. was formed at the instigation 
of the National Federated Eleotrical Association, К 

The hearing was resumed on Tuesday when Mr. Tyler wa 
further cross-examined. Evidence was also given by Mr. Banister, 
hon. secretary of the N.A.S.E., and others. The defendant's case was 
then opened and he was giving evidence when the Court again 
adjourned. 

( To be continued.) Я 


DIRECT UNITED STATES CABLE Co., LTD. t. WESTERN UNIO 
TELEGRAPH Co. | 


THIS case was mentioned on an adjourned summons in the Chancery 
Division. before Mr. Justice Peterson, on Monday. ZO 

Mr. MAUGdRAM, K. O., said that the position at the moment was 
that the witnesses from America had not yet arrived. They were 
expected to arrive on or about January 26th, and he asked his 
Lordship to fix a date for the hearing of the action shortly after 
that date. He suggested Monday. February 2nd. 

Мв. WHINNEY, appearing on the other side. said he would like 
to see the documenta before the case came on again. 

Мв. MaAUGHAM said that copies of all the documents were here 
now, and Mr. Whinney could see them. 

His LORDSHIP fixed February 2nd provisionally for the hearing 
of the case. | 


A STERLING WORKS VISIT. 


THE Sterling Telephone & Electric Co.'s business was 
established in 1900, and was registered as а limited 
liability company in 1909. The company manufactures 


telephones, wireless telegraph instruments, mine signal- 
ling apparatus, including shaft signalling systems, mine 
exploders (blasting machines), electric bells and  indi- 


cators of every variety. The head office of the com- 
pany is situated in London, and comprises a handsome 
suite of offices, also a selling organisation, stores, showrooms, 
and other departments. Here may be seen samples of the 
company’s various manufactures, the outstanding feature of 
which is the large variety of articles which form part of the 
télephone and signalling industry, due to the fact that the in- 
struments are required to work under such varied conditions. 

Early in 1909 the company secured valuable freehold works 
situated on the eastern outskirts of London at Dagenham, in 
Essex. The ground area is approximately 35 acres; the build- 
ings and plant cover an area of six acres; sports ground five 


Fia. 1.—GENERATING STATION AT THE STERLING WORKS. 


. acres; for the benefit of the workpeople 18 acres have been 
reserved for a housing society, and the balance is available 
for future extensions. Building operations in the housing 
scheme are, we understand, to be commenced in the near 
future. 

The works, primarily intended for the manufacture of all 
kinds of коле and kindred apparatus, are capable of 
producing on mass production lines all kinds of emall engi- 
neering parts. They are up to date, the equipment compris- 

ing high-class modern machinery, all of which is guarded to 
prevent accidents to the operators. A feature is the use of 

epecial jigs and tools which economise time and labour and 

. ensure à high degree of accuracy in the work. The em- 

plovés work in hygienie conditions. the various shops being 

well lighted and ventilated, as well as being more spacious 
than is ually the case. u | 

Important work was carried out for the Ministry of Muni- 
tions during the war period, when the total number of em- 


ployés exceeded 2,500. The number of pieces manufactured 
for munitions contracts would approximate 135 millions, re- 
presenting a large variety of parts each requiring many opera- 
tions and all manufactured to very fine limits. During the 
early stages of the war great progress was made with the com- 
pany's wireless telegraph instrument works, which are 
situated in London. These works were considered of such 
importance that in the middle of 1915 they were, with the 
ше staff, taken over by the War Department and carried 
on by 16. 

Much attention has been given to the welfare, athletic, and 
social side of the organisation. The works’ canteen is excel- 
lently equipped; hot and cold meals are prepared on the pre- 
mises, the kitchen plant being sufficient to enable several 
thousand workers to be catered for. A commodious recreation 
room has been erected adjoining the canteen, and has proved 
a boon to the employés and the members of the Athletic and 
Social Club. Concerts and dances are held during meal hours 
and in the evenings, the talent for which is drawn exclusively , 
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Еа. 2.—TELEPHONE MACHINE SHOP. 


from the workers. The company has also provided a very 
fine recreation ground, where cricket, tennis, football an 

bowls are enjoyed, and some excellent records have been set 
ОЕ. А double rifle range is attached to the works. which 18 
ar 
club connected with the sports section. A well-equipped first- 
aid hospital is situated in the heart of the works, where 
numerous cases of minor accidents and some more serious Dave 
received attention at the hands of qualified nurses. 

The works are heated by means of a system of hot-water 
pipes, and they are electrically driven, and electric lighting 15 
installed throughout. The company has its own genera 
station, an interior view of which is shown in fig. 1, the 
plant comprising 5 high-speed, four-cylinder, vertical gae 
engines, direct coupled to 100-kw. generators, the сарасіу 0 
which is 650 н.р. and the output 450 xw. The gas 16 supp à 
by five producers using anthracite сов]. machine 
are belt-driven by means of lines of shafting, which in turn 


gely patronised, and there is also a very successful cycling . 
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are niotor-driven by enclosed silent chains, the motors all 
being placed overhead. In the main machine shop the auto- 
matic turret section can produce over 600,000 small engineering 
parts weekly; the machines in the capstan lathe section are 
operated largely by women, who handle them with great 
dexterity. Most of the parts produced in the machine shops 
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Fic. 3.—Part or Power Press Suor. 


pass through the high-speed sensitive drill section, where 
women are almost exclusively employed. The telephone ma- 
chine shop is more particularly engaged in the production of 
telephone parts as distinct from other products. Fig. 2 is a 
view. ol this shop, in which a шше: aesortment of high-class 


machine tools is employed. The view- also indicates the 
nature of the lighting system and the vommodiousness of the 
shops. In other instances individual machines are lighted 
locally. Fig. 3 shows а section of the power press shop, in 
which the success of the operations depends largely upon the 
efficiency of special press tools which are designed and pro- 
duced in the works' toolroom, which may be regarded as the 
mainstay of the works. 

Brass and steel turnings (swarf) are removed from the 
various machine shops and treated by hydro-extraciors and 
ol filtration plant. 'lhe oil is extracted by centrifugal force 
and filtered by a special process. In the annealing shop all' 
the tools as well аё the magnets required in the manufacture 
of telephones are'hardened. In the grinding and polishing 
shop small components are prepared for electro-plating. The 
air 1s kept free from dust by a hurricane extractor fitted at 
each operator's position. Hoods are fitted above the vats in 
the electro-plating shop, where components are zinced, tinned, 
coppered, or nickel-plated, by means of which the fumes are 
drawn out of the building by a powerful fan. In the enamel 
shop care is exercised to keep the air dust free while articles 
are being dipped or sprayed, and precautions are taken against 
fire in the gas-heated baking ovens which adjoin. 

In the coil-winding department coils are wound to specific 
resistance, and must pass a severe test; the delicate work, 
demanding patience and skill, is handled exclusively by girls. 
The whole of the printing required in connection with the 
works is done on the premises; this department was greatly 
appreciated during the war, when constantly changing con- 
ditions had to be met without delay. In the general office 
buildings, drawing offices for tool and instrument design, a 
planning department, and a laboratory are included. 

In concluding this survey of the Sterling Telephone Co.'s 
works we have to thank Mr. Guy Burney, managing director, 
апа Mr. A. Anderson, works manager, for the courteous and 
hospitable manner in which we were received and conducted 
over the works at the time of our visit, and also for supplying 
puotodreps from which the above illustrations were repro- 

uce 
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BUSINESS NOTES. 


Municipal Finance.—We read. in the financial поез in 
the Times that several municipalities are favouring the idea of the 
establishment of a municipal bank. The Manchester City Council 
has agreed to appoint a special committee ''to consider the 
desirability of establishing and carrying on a national bank, with 
municipal branches in all large centres of industry and commerce, 
to enable, amongst other things, municipal corporations and other 
bodies to utilise their surplus assets to finance house building and 
other public undertakings, thereby saving interest on borrowed 
moneys, the repayment of which under the present system entails 
a total expenditure equal to twice or thereabouts of the original 
c*pital expenditure." 


Exhibitions at Sao Paulo.— The British Chamber of 


Commerce at Sao Paulo and Southern Brazil is organising a series 


.of exhibitions of British products. The first, devoted to hard- 


ware of every description, is being held from January Ist to 
March Ist, 1920. The second from April Ist to June 30th, will 


‘deal with fancy goods, including electrical batteries, pocket lamps 


and fancy articles. From October Ist to December 31st the 
exhibition will be devoted to giass, china and earthenware, includ- 
‘fing electric bulbs, laboratory and lighting glass, insulating 
From January Ist to 
March 30th, 1922 (two years hence be it noted), electrical goods 
will have the floor to themselves, and electrical manufactures of 
very many kinds coming in an alphabetical list from A (aocumu- 


‘lators), to T (trolley wheels) will be displayed. Some further 


particulars may be found in the Board of Trade Journal. 


Swedish Company's Reconstruction.—According to 
Reuter, the Volta Electric Co., Ltd., Stockholm, is to be liquidated, 
and a resolution for reconstruction had been provisionally accepted. 
The business will be taken over by a new company with a capital 


. of Kr, 6,500,000, of which Kr. 3,500,000 will be issued in founders’ 


shares, and Kr. 3 000, O00 in preference shares. Of the founders' 
shares, Kr. 2,500, 000, or 50 per cent. of the present capital, would 
go to present shareholders. 


Italy, —ELECTRICAL UNDERTAKINGS.—Numerous com- 
panies are being formed in Italy for the purpose of the generation 
and distribution of electrical power. Many of these, such as the 
Società Anonima Forze Idroelettrica Meridionali and the Società 
Ligure-Toscana di Elettricità, have as their object the harnessing 
of Italy's water power. The ma оу of the remainder are relying 
on lignite and other low-grade fuels, which abound in the valley 
of the Arno, for the production of energy. { 


Empty Cases.—O wing to the increased railway rates and 
other transport considerations, the GENERAL ELECTRIC Co., LTD., 
will in future only make a nominal charge for packing cases, 30 
that clients may retain them or dispose of them locally, instead of 
. returning them. Cases returned "carriage paid,” in Econ con- 
dition, will be credited in full as before, 


Armstrong-Whitworth Diesel Engines.—Realising the 
great future of the Diesel engine for ship propulsion, MESSRS. 
ARMSTRONG-WHITWORTH & Co. have entered into an agreement 
with the well-known Swiss firm of Sulzer Bros., whereby they 
acquire & licence to manufacture and sell, in Great Britain and the 
Colonies, two-cyole marine engines embodying the best features of 
the Sulzer system. It has been decided to adopt the two-cycle 
principle on account of the proved reliability and efficiency of this 
type of engine, its high ratio of horse-power to size and weight, and 
its ability to work continuously on Californian or Mexican crude 
oils of high sulphur and asphalt content, which are the cheapest 
fuels at present on the market. Engines aggregating over 
600,000 R H P. have now been built by Sulzer Bros: on the two- 
cycle principle, and the experience they have gained in regard to 
both design and manufacture will be placed at the disposal of 
Armstrongs in the production of the new engine. лана! 
Times. 


Forelgn Trade.— DCEMRER FiGURES.—The following 


are the values given of electrical goods and machinery in the official 
returns of importe and exports for December :— - 


December, Inc. or 12 months, 1919. 
1919. dec, ^ Inc. or dec. 
IMPORTS. £ 2 £ 


Electrical goods, &c. ... 
Machinery er es 1,714,943 


EXPORTS. | 
Electrical goods, &o.... 646,155 + 401,776 + 8,424,612 
Machinery see coe 3,884,429 +2,710,109 +16,618,006 


Preference to Australian Manufactures.—The South 
Australian Chamber of Manufactures has decided to use efforta to 
get both branches of the State Parliament to pass a resolution 
similar to that carried some years ago by the Victorian legislature 

as follows — That in obtaining machinery, goods or material for 
the service of the State, the Government shall, with a view to the 
encouragement of our own manufacturers and producers, give 
substantial and effective preference to those manufactured or pro- 
duced in the Commonwealth ; and further, that the prices and 
tenders for all machinery, goods or material so obtained, which are 
manufactured or produced outside the Commonwealth, shall be 


141822 + 82,700 + 186,693 
+ 922,051 + 4,362,299 


laid on the table of the House at the end of each financial year, 


or as soon thereafter as Parliament meets. The meeting also 
diacussed the disadvantages under which contractors tendering 
for Government work are placed through awards of higher wages 
being made after their contracta have been accepted. It was 
resolved :—" That in view of the uncertainty of the labour position, 
and the fact that wages are fixed by a Government tribunal, the 
Chamber approach the Government with the object of having 
included in the conditions of Government contract a rise and fall 
clause in regard to wages." —4enders. a? sod 
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Germany and her Foreign Markets.—It is generally 
assumed in the German Press that, apart from the danger of an 
“economic war" on Germany, there is also what is termed a 
" psychological epidemic" with which entire nations аге afflicted. 
This is resolving itself into an aversion for everything German. 
which will continue for some time to lead to a situation in all 
economic life similar to a state of war. To overcome this prejudice 
many suggestions have been made, some of which have been 
carried out. The first was the idea of selling German merchandise 
under the trade-marks of neutral countries. This, it is stated, has 
necessarily been abandoned. Another project is the establishment 
of branch factories in neutral countries, But here again, Switzer- 
land, for example, has taken measures to prevent articles produced 
by such branch plants from bearing marks indicating Swiss manu- 
facture. Such articles are not admitted to the Sample Fair at 
Baale, and it is anticipated that there will be future legislation, at 
least in France and England, to prevent entrance of these 
peeudo-Swiss products. It is hoped, however, that it may be 
possible to overcome these difficulties by founding in neutral 
countries local (national) firms under the control of dummy 
directors. For the period immediately following the war, at 
least, it is urged that everything points to the neutral as the 
proper representative of German firms. He can enter France and 
England without difficulty, and can sell his customers German 
о ph naturally speak for themselves.—Board of Trade 

ournal, 


Forthcoming Congress of Manufacturers.— The Times 
reports that the Federation of British Industries is organising а 
congress, to which the various manufacturers and trade organisa- 
tions of the country will be invited to send representatives, in 
London early in February. 


The Situation in France.—It has been the practice at 
the annual meetings of the Compegnie Générale d'Electricité, in 
Paris, for M. Azaria, deputy manager, to submit a forecast of the 
possible course of business, not only in the new financial year, but 
also for subsequent years, At the recent general meeting, how- 
ever, the customary resolutions were adopted without any state- 
ment being made by the deputy manager, and it seemed at first as 
if the shareholders would disperse without any information being 
given on the question. Nevertheless, the earnest request of the 
shareholders induced M. Azaria, who appeared to be desirous of 
discontinuing the tradition, to rise to the occasion, although he 
remarked that any prevision at the present time is absolutely 
impossible owing to the very difficult conditions of working which 
prevail, The deputy manager stated that it happened frequently, 
too frequently for their liking, that their works were brought to a 
standstill—stopped when they were in the environs of Paris, as 
those at Ivry and Vitry, owing to the lack of current through the 
works which supplied them having no coal ; and stopped when the 
question concerned works which were supplied by the Compagnie 
Générale as a consequence of the failure in the delivery of raw 
materials to the latter, particularly coal. Under the circumstances, 
what forecast could be made? If, however, the coal and transport 
crisis were to come to an end—which was a question of time—or 
if the situation in this respect were to be mitigated, even slightly, 
the requirements of consumers in the manufactures produced by 
the company, as well as in all those made by industry in general, 
were such that industrial prosperity could not fail to become very 
considerable ; and the company would derive advantage therefrom 
as well as others, neither more nor less. Coming to consider the 
problem of supply works and distributing companies, the deputy 
manager remarked that the companies were gripped as in a vice 
by the specifications or conditions of concession, which hindered 
them from increasing their sale prices for the supply of energy, but 
which did not prevent them from experiencing the immense reper- 
cussions caused by the growth in tho prices of the raw materials 
they used, especially coal. Thus the price of coal, which was quite 
normal before the war, at 18,30 or 25 francs per ton—and when 
it advanced to 30 or 35 francs, the rate was considered to be 
fantastic—had risen to 200, 300 and 500 francs per ton. As the 
sale prices under the terms of the concessions could not be increased 
without official sanction, the question arose as to how to obtain com- 
pensation for the excess of expenses over receipts, which amounted 
to millions of francs. The attention of the public authorities had 
frequently been drawn to the situation of affairs, but many other 
matters had to be considered on account of the war. The war, 
however, was over ; the public authorities and the municipalities 
now understood that the companies could not continue to sell at 
the pre-war price a product which at present cost them two, three 
and four times more ; and the speaker foreshadowed the impending 
issue by the Ministres des Travaux Publice et de l'Interieur of an 
instruction to the municipal and other competent authorities, 
authorising an increase in the charges for supply. Under these 
circumstances, the deputy manager expressed the opinion that the 
supply business would first gradually recover financial equilibrium, 
TUN subsequently the prosperity which it enjoyed prior to 

e war. 


South American Trade.—Spesking at a luncheon of the 
British and. Latin-American Chamber of Commerce, Sir James 
Kemnal, the president, said that a great amount of work was being 
done by the chamber in bringing firms in South America into close 
contact with British manufacturers. During the past year 1,250 
inquiries were received by the chamber from South America, and 
3,000 inquiries were received regarding South America and trade 
openings. During the same period the agencies of 200 British 
firms were placed in the hands of reliable South American repre- 
sentatives, and those agencies were working successfully, 


Shanghai Electrical Undertaking.—The Special Corres- 
pondent at Shanghai of the Times Trade Supplement says that some 
very good contracts for engineering material have been secured 
recently by British firms. Engineering firms generally are very 
optimistic as to the future in China. In his presidental address at 
the meeting of the Engineering Society, the President, as an 
instance of the growth of industrial enterprises, cited the Muni- 
cipal Electricity Department. With the additions now in course 
of erection, the power station would be able to handle a load of 
77,000 KW. Yet, the anticipated demand for power from mills 
now in course of erection or contemplated in the neighbourhood of 
Shanghai was such that the engineer-in-chief expects to have to 
go home in the coming year to place orders for additional plant. 
It would pay some of the big electrical companies, which have 
been formed since the signing of the Armistice, to send out experta 
to study the electrical question on the spot, and establish their 
own offices here. There would be ample scope for their activities 
in China." 


The Engineering Strike in Sweden,—4A Reuter dispatch 
dated January 9th, stated that the situation in the dispute with the 
Swedish engineering industry was becoming more critical. A lock- 
out was probably to be declared by all the factories belonging to 
the Swedish Mechanica) Works Association (Sveriges Verkstads- 
foerening) in support of those firms where a strike had been 
declared. 

The Timex correspondent at Stockholm says that the cause of the 
strike, besides a demand for increased wages in some cases, is a 
dispute as to the regulation of the hours of labour to meet the 
provisions of the new law for an eight-hour day, which was voted 
last summer and which entered into force at the beginning of this 
year. The employers claim the right to apportion the eight hours 
during the day so as to suit the character of the work, while the 
workmen contend that they may complete their eight houra when 
and as they like, 


1 

Sydney Tendering Conditions.—The Sydney (N. S. W.) 
Municipal Council has decided that with regard to specifications and 
general conditions of tenders for the electric lighting department, 
in respect of which a conference has been held between representa- 
tives of the Council and representatives of the B.E.A.M.A., in 
Sydney, amendment of the Council's specification and general con- 
ditions, во far as the electric lighting department is concerned, be 
approved and adopted, to provide for the following :— 

1. “ Bpecifleations ™ in future to be in such a form that while each tenderer 
must submit one formal tender precisely in accordance with the ''specitica- 
tion” and general conditions, each tenderer shall be at liberty also, if he so 
wishes, to submit at least one alternative tender, this alternative tender to be 
for plant or apparatus, if the tenderer so wishes, differing from the speci- 
fication.” 

2. In specifications issued during the next 19 months, the penalty for 
late completion of contracts to be not more than ł of 1 per cent. of the value 
of the contract per week, with & maximum of 6 per cent. of the value of the 
contract. 

B. “Specifications ” issued in future to set out standard rates on which the 
amounts of tenders are based for :— 

(a) Freight rate per ton from Great Britain to Sydney, 

(b) Freight rate per ton from United States of America to Sydney. 

(c) Rate of exchange between Syduey and London. . 

(а) Rate of exchange between Australia and the United States of America. 

te) Price per ton forelectrolytic copper on London market. 

(f) Price per ton for lead on London market. 

(g) Price per ton for tin on London market. 

4. “ Specifications'' issued in future to provide for Council paying any extra 
amount which the contractor has to pay for labour in Australia as the result of 
an Award of a Wages Board or a Judgment of an Arbitration Court taking 
effect between the date of the sending in of the tender and the date of the 
completion of the contract. 

Also that payments under future contracts be made in Australia 
as laid down under resolution of Council and agreed to by ооп- 
ference. By consent, the following clause was added :— 

(А) Price per ton for tin, copper and lead on Sydney market for Australian 
manufactured goods. 


Trade Union Methods.—In a letter to The Times, Mr. 
P. M. Brooke-Hitching states that in a large building, which is 
now nearing completion, flats are let to people who wish to obtain 
possession as early as possible. The builder is doing all that he 
can to expedite the work. А number of electricians are employed 
carrying out wiring for electric light. In order to meet the 
demand for telephones, the Post Office arranged to bring in the 
necessary cables. After this work had been going on for several 
days, an organiser of the Electrical Trades Union came to the 
buildings and informed the electricians working there that he 
would not allow the Post Office officials to continue their work, 
and that, if the Goverment men did not leave, he would call out 
every electrician immediately. As the completion of the electric 
light wiring wasa more urgent matter than the installation'of tele- 
phones, the builder had no option but to obey the dictates of the 
Electrical Trades Union organiser. This interference has appa- 
rently been accepted without demur by the Post Office. 

What occasioned the action of the Union is not clear to us; is 
this the beginning of an attempt to force the Post Office elec- 
tricians into the E.T.U. ? 


Patent Restoration.—An order has been made restoring 
Patent No. 23,082, of 1912, granted to RonT. F. VENNEB, for 
" Improvements in electric heating and cooking apparatus." 


Auction Saie.—By direction of the Disposal Board, 
Minietry of Munitions, Messrs. Harris & Gillow will sell by 
auction, at Shoreham Camp, Sussex, on January 21st, 22nd, and 
23rd, a quantity of building material, huts, camp equipment, and 
electrical appliances, comprising batten-holders, switches, wall- 
plugs, pendants, &c, For full particulars, see our advertisemen 
pages to-day. 
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A French Undertaking.—The directors of Les Exploita- 
tions Electriques, S.A., of Paris, reporting on the year 1918-19, state 
that the difficulties experienced by the tramway and lighting under- 
takings managed by the company continued great. If labour had 
become less scarce through the progressive demobilisation which 
had rendered possible the return of a portion of the workmen, the 
prices of all raw materials, and coal in particular, had remained 
on a high level. On the other hand, wages had largely increased 
both in the case of the company and in that of its subsidiary com- 
panies. These conditions involved a heavy charge upon the 
subsidiary companies, and the directors had, therefore, applied to 
the concessioning authorities for permission to raise fares and 
charges for supply to a further extent than that previously 
granted. In most instances the municipalities and the depart- 
ments had acceded to the request, but only after long and tedious 
negotiations. The company had taken an important part in the 
formation of Les Constructions Electriques du Rhône (Procédés Dick- 
Kerr), which was constituted in November, 1918. The object of the 
latter was the construction and maintenance of tramway rolling 
stock, motors and socessory tramway equipment, and works for 
this purpose were being built in the suburbs of Lyons. The 
p-rticipation of the Exploitations Electriques in the new under- 
taking would assure the former a supply of plant necessary for its 
subsidiaries. As net profits and balance forward the accounts of 
the parent company show the amount of 1,140,000 fr., permitting of 
the payment of a dividend of 16°25 fr. per ordinary share on a 
capital of 12,500,000 fr. 


The A. E. G. and Austrian Water Powers. — With reference 
to the statement that the Berlin A. E. G. had been endeavouring to 
secure possession of the water powers in the Vorarlberg by means 
of direct purchase, it is reported that after preliminary negotia- 
tions the Government declined, on principle, to dispose of the 
water powers to another country, but expressed its readiness to 
enter into further negotiations on a different basis — namely, by 


the formation of а joint company in Vorarlb rg, the State of which | 


would possess 51 per cent. of the share capital, leaving 49 per cent. 
to be taken up by the A. E. G. 


Book Notices.—'' Lockwood's Builder's and Contractor's 
Price Book" for 1920. London: Crosby Lockwood & Son. 
4s. net. This is quite an old friend, and, in view of coming building 
activity, it will be much in demand, though, while giving prices 
" down to date," the editor recognises that owing to the fluctuating 
conditions to compile a definite set of prices for building work 
during 1920 is an impossibility. Sections relating to electric 
lighting and electric bells, pre by Mr. A. P. Haslam, have 
been revised and enlarged. Prices of electric lighting, heating and 
. domestic appliances, conduite, dynamos, motors, batteries, bells, 
and telephones are quoted from various manufacturers’ lists. 
There are wages tables, legal notes, &c., and in the supplement 
the London Building Act of 1894 and other Acts, by-laws, and 


regulations affecting building operations occupy a great deal of 


space. 

The Chamber of Commerce Journal, which is the official organ 
of the London Chamber of Commerce, is now published weekly 
(6d.), instead of monthly. Always a very useful peper for busi- 
ness men—employers and employed alike—it should be more so, 
owing to the prompter publication of many matters which is 
possible under the new arrangement. 

“ Science Abstracts" (A and B). Part 12. No. 264. Vol. XXII. 
December 30th, 1919. London: E. & F. М. Spon, Ltd. Price 
1s. 6d. each net. 

Electrical Engineer's Diary for 1920." 
Co. Price 7s. 6d. 

“The Dyeing Industry." Ву 8. Н. Higgins. Pp. viii + 189. 
London : Longmans, Green & Co. Price 8s. 6d. net. 

Scientific Paper No. 349 of the Bureau of Standards, “ Photo- 
electric Spectrophotometry by the Mill Method." Price 6 cents. 
Scientific Paper No. 334, " New Forms of Instruments for Showing 
the Presence and Amount of Combustible Gas in the Air." Price 
15 cents. Washington: Government Printing Office. 


Lead.—In their report, dated January 10th, Messrs. 
G. CAwsoN & Co. atate :— 

The closing flgures yesterday, £47 15s. prompt and January, and £48 бв. to 
£48 10s. March and April, are record prices, and they are not justified by the 
position of the metal. . . . 

There is а large supply of lead in the country, and it is a real hardship on 
consumers that they should be compelled to pay such tremendous prices, 
owing to speculation. Lead is coming forward quite freely, as shown by the 
arrivals last month of 12,496 tons. This month they promise to be quite as 
heavy. . . . 

The outlook is more confused than ever; should speculators continue their 
operations, the price may be driven still higher, although the eventual crash is 
bound to come sooner or later; it may even come sooner than anticipated. 


Italian Engineering Combine for Near Eastern Trade.— 
The Agenzia Economica says that the following companies : 
„Breda, “Terni,” "Officine Meccaniche gia’ Mianie Silvestri," 
" Meccanica Lombarda,” and Moto-Aratruce," have come to an 
agreement, under the auspices of the Credito Italiano, to form the 
" Societa Italo-Orientale," which has as its object to concentrate 
into a single channel the exporting activities of the above 
industries in the Balkans and the Near East. The new company 
is beginning with & capital of 2,500,000 Italian lire, and has its 
head offices in Milan. In order to put into practice а plan for the 
co-operation of the countries with which the new company intends 
to trade ; financial groups in these countries will be asked to con- 
tribute to the capital of the new company, places being reserved 
for their representatives on the board of directors.— Heuter's Trade 
Service. 


London : S. Davis and 


Catalogues and Lists.—Bnrrisu THomson-Houston Co., 
LTD., 77, Upper Thames Street, London, Е.С. 4.—Deacriptive List 
No. 10,952, dealing with thermostatic metal developed for use on 
thermostatically operated devices. The action of this metal may be 
summed up by saying that it bends with the heat.” 

Messrs. SIEMENS Ввоз. & Co., LTD., Palace Place Mansions, 
Kensington Court, W. 8.—Catalogue P 535 gives a two-page illus- 
trated description of the Siemens ringing vibrator (pole-changer). 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham.—Card 
illustrating the Plexsim ” one-bar fire. 

Messrs. JOHNSON & PHILLIPS, Charlton, 8.Е. 7.—Descriptive 
illustrated list dealing with unit type ironolad switchgeer (8 pp). 

CRYSELCO, LTD., Kempston Works, Bedford.—A pamphlet with 
seven humorous illustrations purporting to show some of the 
tests undergone by Cryselco lamps before leaving the factory. 

Messes. MATTHEWS & YATES, LTD., Swinton, Manchester.— 
List No. 22/11, "Cyclone" D.C. motor, priced and illustrated 
specification. 

Мезѕвз. DRAKE & GORHAM WHOLESALE, LTD., 67, Long Acre, 
W.C. 2.—Pamphlet No. 274 (42 pp.), " Artistic Fittings." An 
illusteated and priced catalogue of electric light fittings and 
accessories. 

Messrs. JOHNSON & PHILLIPS, LTD., Charlton, S.E. 7.—A 
16-page list of arc lampe and accessories, with prices and illus- 
trations, and a folder dealing with lighting costs. 


Calendars.—Messrs. S. G. Leaca & Co., LTD., 26-30, 
Artillery Lane, London, E.C., have hit upon a calendar novelty in 
the shape of an electric fan through one of the blades of which, by 
means of revolving card disks, the day and date can be shown as 
long as the calendar lasts. 

Messrs. S. Моге & Co., LTD., 115, Southwark Street, London, 
S.E., 1, have issued a serviceable wall calendar for 1920. Olearly 
printed monthly date sheets havea column of blank space set apart 
for daily memoranda, 
` From Messrs. SMITH & Co., of 17, West Tower Street, Carlisle, 
we have received a wall calendar with a coloured picture in which 
King George appears, his attention being centred upon a crucifix 
that lies among the ruins in France, with a broken sword laid 
upon it—" Cross " and “ Crown." | 

MESSRS. GABRIEL, WADE & ENGLISH, LTD., timber merchants, 
of Hull, have issued a calendar with daily cards for changing. 


Whitley Councils. At a meeting held in Edinburgh 
between representatives of the Corporation electrical undertakings, 
power companies, and employés, it was agreed to form an Industrial 
Council for Scotland under the Whitley scheme, The employers 
and the employés will each be represented by 10 members. Coun- 
cillor Bruce Lindsay, Edinburgh, was appointed chairman of the 
Council.— Glasgow Herald. 


Australian Exhibition.—The Z»dusírial Australian and 
Mining Standard says that the All-Australian Peace Exhibition of 
Manufactures, Arts and Industries, to be held in Adelaide from 
March 26th to May 22nd, 1920, promises to be successful. 
Practically all the available floorage has been let. The exhibition 
will be held in the Jubilee Exhibition building and annexes, and 
it has been decided to erect two additional annexes. One will be 
allocated to the Repatriation Department, which intends making an 
extensive display of work by men undergoing vocational training, 
and the other will be utilised for general exhibits. 


Clearing Office for Enemy Debts.—The Clearing Office 
for enemy debts provided for in the Treaty of Peace with Germany 
has now been established, and Mr. Egerton Spenser Grey, Senior 


‘Official Receiver in Bankruptcy, has been appointed Controller. 


All communications should be addressed to:—The Controller of 
the Clearing Office. Cornwall House, Stamford Street, S. E. 1. 
Notioes giving instructions as to the steps to be taken for proving 
their olaims have been sent to creditors in the United Kingdom 
who have registered with the Public Trustee as custodian, claims 
against German nationals. Notioes requesting payment of their 
debts to the Controller have also been sent to debtors in the 
United Kingdom who have registered with the Public Trustee as 
custodian, debts owing to German nationals. Any creditor or 
debtor who does not receive a notice should communicate with the 
Controller of the Clearing Office. 


Amalgamations.—It is stated that Messrs. BRUNNER, 
Monp & Co., LTD., have made & proposal to the Castner-Kellner 
Alkali Co., for amalgamation of interests; also that a provisional 
agreement has been entered into between the Vulcan Boiler and 
General Insurance Co., whereunder that company will be acquired 
by the London Assurance Corporation. Messrs. Guest, Keen and 
Nettlefolds, Ltd., are reported to be acquiring a controlling interest 
in John Lysaght, Ltd. 


The Cassirer Cable Works.—It is announced that the 
cable and rnbber works of Dr. Cassirer & Co., of Berlin-Char- 
lottenburg, have been transformed into a joint-stock company, with 
a share capital of 6.000,000 marks. The transaction has been 
carried into effect with the co-operation of the Dresden Bank and 
а private banking firm, each of which has & representative on the 
board of the new company. 


Carels Fréres Developments.— The engineering firm of 
Carels Fréres, of Ghent, is changing its title to La Compagnie 
Générale d' Electricité et de Mecaniques (Procédés Thomson-Houston 
et Carels), and is altering its articles of association to enable it to 
engage in all branches of the electrical engineering industry. 
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Trade  Amnonncements.—TurE Ivor ELECTRICAL Co., 
Ltd., of 10, Kirby Street, Hatton Garden, Е.С. 1, are now in a position 
to undertake repeirs to electric motors, armatures, magnetos, &c. 

` Mr. W. M. WILLIAMSON has removed from No. 104 to No. 184, 
Peckham Rye, S.E, 22, where he has larger premises. 

MESsRS. HARRISON & HORSFALL have commenced business as 
electrical engineers and contractors at Waltham Street, Doncaster 
Road, Barnsley. 

MEsSBS. BROTHERTON TUBES & CONDUITS., LTD., have removed 
their Manchester office to No. 314, Corn and Produce Exchange, 
Cathedral Street, Manchester. The branch will be under the 
management of Mr. T. A. Nunwick, as formerly. Telephone 
number and telegraphic address unaltered. | 

MESSRS. SPENCER, ABBOTT & Co., LTD, coal contractors (manu- 
facturing fuel by rail or by water), have opened offices at 8, Arthur 
Street, London Bridge, E.C. 4. 

Mr. WILLIAM GLass, who has opened business as a mechanical 
and electrica! engineer at Allness, Ross-shire, N. B., desires to receive 
catalogues of electrio wiring and accessories. 


Control of Electricity Prices in N.S.W.—A Bill to 
control the prioe of necessary commodities and prevent profiteering 
was introduced by the Government in the N.S.W. Legislative 
Assembly recently. In addition to fuels, electricity for lighting, 
heating, or industrial purposes, is included in the necessary 
commodities specified in the Bill.— 7e»ders. 


Generating Plant for Sale.—St. James’ and Pall Mall 
Electric Light Co., Ltd., has for disposal two Willans compound 
engines, ooupled to two 310-kw. Siemens dynamos. For full 
particulars see our advertisement pages to-day. 


Dissolutions and Liquidations.—H. Cottman & Sons, 
boilermakers, Meadow Lane, Loughborough.—Messra. J. C. and 
E. E. Coltman have dissolved partnership. | 

HoLME ELECTRIC Co. Ltp.—Winding up voluntarily. Liqui- 
dator, Mr. J. Alderson, of Holme. Meeting of creditors at 
1, Westgate, Huddersfield, January 19th. 

ARMATURE REPAIR Co., 5, Hirst Street, Liverpool.—Measrs J. 
Copland, W. A. McGuire, and Т. Murphy have dissolved partner- 
ship. Mesars. J. Copland and W. A. McGuire will attend to debts 
and continue the business. 

BLACKPOOL AND FLEETWOOD TRAMROAD Co.—Claims to be sent 
by January 31st, to Mr. J. Cameron, 75, Red Bank Road, Bispham- 
with-Norbeck, Blackpool. 

GELL TELEGRAPHIC APPLIANCES SYNDICATE, LTD.—A meeting 
is called for February 19th at Sardinia House, Sardinia Street, 
Kingsway, W.C., to hear an account of the winding-up from the 
liquidator, Mr. A. Е. Dickin. . 

GRAPHITE PLUMBAGO CRUCIBLE Co., LTD. — Winding up 
voluntarily. Liquidator, Mr. E. Phillips, Tanner's Hil), Dept- 
ford, S.E. 8. Meeting of creditors, January 27th. 


Bankruptcy Proceedings.—F. J. Hornetr (Earle), 
electrician, Truro.—Trustee (Mr. G. C. Hancock, official receiver), 
released January 2nd. 

C, HELLYAR (A. Parker & Co.), electrical engineer and contractor, 
130, Upper Richmond Road, East Sheen.—Last day for proofs for 
ee January 26th. Trustee, Mr. T. Gourlay, 132, York Road, 
S. E. 1. | 

W. Н. MELLON (Н. B. Wallis & Co.), electrical engineer, 
37, Elliott Road, Chiswick, late of 43, Turnham Green Terrace. — 
Receiving order made January 10th on debtor's own petition. 


LIGHTING AND POWER NOTES. 


Ascot.—PRicE NckREAsE.— The Electricity Co. has 
received from the Board of Trade authority to advance the price of 
electricity from 9d. to 10d. per unit. 


Australia,—SypDNEY.—The City Electrical Engineer 
ealculates that by the end of the present year a further capital 
expenditure of £121,368 will have been made, bringing the total 
capital cha»ges up to a total of nearly £4,000,000. The net profit 
of the Sydney undertakings for the three months, July to 
September, 1919, was £17,588. 

TASMANIA.—The Minister of Works states that plant capable of 
developing 50,000 H.P. has been ordered for the Great Lake hydro- 
electric scheme, involving an outlay of £2,500,000, of which 
£1,300,000 is for the power station, £573,000 for sub-stations and 
transmission lines, and £200,000 for the Hobart installation. It is 
anticipated that the following yearly revenue will be. assured :— 
Electrolytic Zinc Co., £60,000 ; Carbide Co., at Electrona, £30,000 ; 
and Hobart district, £60,000. 


Bath.—Loan.—The Ministry of Health regards the 
proposals contained in the Council's application to borrow £ 30.405 
as generally satisfactory, but awaits a revised estimate based on 
provisionally accepted tenders. 


Buxton. — Loan. — The Town Council has decided to 
apply for sanction to borrow £24,379 for various improvements. 
These include the replacement of the existing steam plant by 
gas-driven machinery, at an estimated cost of £15,775. 


Chesterfield.—PRicE  INcuEAsE.— The Town Council 
has increased ithe charge for electricity for private and public 
lighting by an amount equivalent to 75 per cent. on pre-war prices 
from the last meter readings in November, 


Crewe.—ExTENsION or SuPPLY.—The Town Council 
has applied to the Board of Trade for an order to supply electricity 
to the township of Shavington. ' | 


Darwen,— Loan.—Application has been made for sanction 
to borrow £27,695 for electricity extensions. | ' 


Derby.—-JoiInt SuPPLY ScHEME.—The Town Council 
had before it, at the meeting held on January 7th, the report of 
Messrs. J. Н. Rider and C. Н. Wordingham upon the proposed 
Midland joint supply scheme. It was found that while most of the 
towns would benefit by the suggested arrangements, Derby would 
have to pay more for energy than at present, owing to the cost of 
distribution. In view of this, the Joint Committee appointed to 
deal with the arrangements has not yet agreed to the adoption of the 
scheme in its entirety, but has arranged for the electrical engineers 
of the undertakings involved to meet and form an alternative 
scheme for the Committee's consideration. 1 


Dewsbury. — BULK Зорріү. — To meet the present 
shortege of electricity, the Corporation has decided te enter into 


arrangements with the Yorkshire Electric Power Co. for а bulk 


supply, and application is to be made for power to borrow &8.500 
for distributive plant. 


Dover.—PR:ic& INcREASE. — The Board of Trade has 
approved the Council's proposal to advance the price of electricity 
to Sid. per unit from October last. The Town Council has decided 
to abandon free wiring as unremunerative. Prepayment meters 
have also proved too expensive in maintenance, and it has been 
decided not to install them in future. | 

LoAN.—The Town Council is applying for powers to borrow 
£20,000 for extensions and additional plant. 


Dysart.—SrREET LiGHTING.—The Town Council has 
invited offers from the Gas Co. and the Fife Electric Power Co. 
for the lighting of the town. The Power Co. states that it has 
recently laid main transmission cables through Dysart, but it will 
be necessary to erect a sub-station and lay distribution cables. 


Glasgow. DaLMaRNock StatTion.—It was hoped to 
have the new power station at Dalmarnock y in commission 


by the beginning of this year, but the moulders' strike has caused 


delay, and it is expected that three months will elapse before a 
start can be made. | 

LoAN.—The Secretary for Scotland has signified his approval of 
the Council’s request for powers to borrow a further amount of 
£1,000,000 for electrical extensions. This brings the total 
authorised by the Secretary to £5,071,478. 

It has been decided by the Council not to reduce charges for 
energy, upon the reduction of the price of coal; as no increase was 
made when coal was raised by 6 per ton. | 


Hastings. —ExrzNSTIONS.— The Council has sanctioned 
several mains extensions, including one to Ore Rectory. Appli- 
cation has been made for a loan of £3,000—the cost of installing 
meters. Ste | ; 


Isle of Wight.—Prices.—The Electric Light and Power 
Co. has fixed the price for energy. supplied for heating at 4d. per 
unit for the first 300 units per quarter, and 3d. per unit beyond. 


Leith.—Nxw PLANT.—The'Leith Dock Commission has 


decided to install a 1,500-KWw.* turbo-generator to replace the 


present gas-driven plant. The cost, including the foundations and 


. Structural alterations, is estimated at £40,000. 


Lewes. — Ривис Ілантіма. — The Town Council has 
sealed an agreement for public lighting with the Lewes and 
District Electric Supply Co. i | 


Liverpool.—ExTENBIONS.—'The Corporation proposes to 
apply to the Ministry of Health for sanction to the borrowing by 
the Council of £200,000 for the provision of additional generating 
plant, boilers, cooling towers, &c., in connection with the recon- 
struction of the Lister Drive power station. 


Londom.—PoPLAR.—New plant is needed to meet the 
increased demands for power. The Port of London Authority intends 
to erect & 3,000-KW. sub-station shortly, which the Council is being 
asked to supply from its mains, Although a certain amount of 
assistance is available from " linked-up " neighbouring supplies, an 
immediate expenditure of £68,080 is necessary. 


Loughborough. — YEAR’s WorkKING. — It is stated 
that the gross profit of £613 for the last year of the electricity 
undertaking's working is not sufficient to pay expenses. Even last 
years gross profit of £2,112 was inadequate to meet the liabilities, 
The increases in prices which came into force recently are not 
considered large enough and а further 15 per cent. advance is 
projected, 


Nelson.— NEW PLant.—The Town Council has decided 
to install additional plant, at ап estimated cost of £47,600. 
Applications have been received from cotton manufacturers for the 
supply of power to 1,800 looms, 


New Zealand.— LAKE COLERIDGE UNDERTAKING.—The 
report on the fourth year's operation of the Lake Coleridge supply 
states that 23,387,546 units were sold to wholesale consumers at 
an average cost, allowing for loss in distribution, of 1˙125d. per 
unit, compared with 1,260,725 units sold at an average price of 
374d. per unit in 1914, the last complete year of operation of the 
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Christchurch City Council's steam-generating plant. The oon - 
nected load has inoreamed to 23,189 Kw. This has been supplied 
without exceeding a maximum load on the Addington sub-station 
of 5,340 w., indicating that with the nature of the load in the 
Christchurch district the use of energy by consumers at different 
periods during the 24 hours makes it possible to supply a given 
amount with a plant capacity of less than one-quarter the aggre- 
gate of the load connected. Of the special industrial developments 
associated with a supply of cheap hydro-electric power which have 
taken place during the year, the position is as follows :—(a) Iron 
oxide for paint, prepared eleotrochemically from waste sheet-iron, 
such as empty tins, &c. This industry has now been established 
on а commercial basis, and the paint is being successfully 
marketed. (b) The electrolytic production of oxygen has proved a 
definite commercial success, The oxygen is produced by direct 
electrolysis from water, the hydrogen so far not. being utilised, bnt 
processes are under contemplation for using this gas in connection 
with the recovery of lower-grade oils and in soap menufacture. 
(c) Steel smelting : the ferro-concrete building for the works is 
nearing completion, and the bulk of the electrical equipment has 
been delivered. The installation of а six-ton 1,200-Kw Heroult 
steel furnace by & New Zealand company is an enterprise of con- 
siderable magnitude and interest, and marks an important step in 
the country’s industrial and electrical development.—Auckland 
Weekly News, | | 

HORAHORA SCHEME It is understood that the Horabors hydro- 
eloetric power plant, recently purchased by the Government from 
the Waihi Gold Mining Co., was taken over by the Government 
early in November, The company’s staff will, however, run the 
plant for the time being, and will probably assist with the installa- 
tion of additional plant. | | | 

Richmond  (Yorks.). — Ілонтгча РвоРовАГВ.— The 
question of installing electric lighting in the borough is under con- 
sideration. Application has been made to the Ministry of Health, 
which has referred the matter to the Board of Trade. 


Soufhend.—Sos-Stations.—The position with regard to 
the two sub-stations which were agreed upon prior to the war, is 
as follows:—The Leigh station was erected shortly before war 
broke out, and the Diesel engines were ordered and completed. 
The Council was urged by the Government to dispose of this plant 
during the war, as it was considered of greater utility else- 
where. The plant was eventually sent to Russia, where there 
was a shortage of such equipment. The manufacturers entered 
into an agreement with the Council to supply further plant upon 
the cessation of hostilities. This has not yet been delivered, and 
it is proposed to carry on for the time being with the four 
Diesels taken from enemy submarines. The Thorpe Bay sub- 
station was not commenced in 1914, but efforts are being made to 
get it running as soon as possible. 

South Shields,—PRoPosED ExTENsIiONS.— The Elec- 
tricity Committee states that additional plant is required to meet 
the increased demands of consumers. The present capacity is 
5,800 KW., the same as it was in 1915, and only a part of this can 
be .considered efficient. Consumers’ connections have increased 
from 8,015 Kw. in 1915 to 11,481 Kw., and in addition to this there 
are 110 outstanding applications and also the prospect of the early 
construction of a light railway in the district. 


St. Helens. Loan. — The Ministry of Health has 
sanctioned the borrowing of £28,900 for the purchase of a turbo- 
generator and condensing plant. 


Stockport.—EXTENsIoNs.—The Electricity Committee 
is to expend £75,000 on new plant and extensions to the electricity 
works. 
Stockton-on-Tees.— Loan.—The Ministry of Health has 
sanctioned the borrowing by the Corporation of £2,500 for 
prospective expenditure on mains and plant. 


Teignmouth.—Orrer то Соомоп,. — рг. Purves, who 
holds an order for Teignmouth electric lighting, has offered to hand 
it over to the Council on condition that he is allowed to do the 
work at а charge of 5 per cent. on cost. The Council has decided 
to meet Dr. Purves on the subject. Meanwhile the Council gives 
ita s rt to the Dartmoor hydro-electric scheme, and urges other 
local ies to take & similar course. 


Torquay.—Loan.—The Town Council has applied for a 
loan of £1,617 for installing new plant at Beacon Quay, and has 
increased the meter rental charge from 18. 3d. to 1s. Ud. per 
quarter, i 

Tunbridge Wells.—Loaxs.—The Ministry of Health 
has sanctioned the borrowing of amounts of £15,518 and £3,761 
for electrical purposes. Permission to borrow а further sum for the 
. purchase of plant is being withheld pending the receipt of tenders. 


Todmorden.—D Ericrr.—The financial statement for the 
‘past year, just issued, shows a deficit of £3,281 on the electricity 
department's working. 


Wigan.—Sus-StaTion PrANT.—The Town Council is 
applying for permission to borrow £12,050 for the purchase of 
rotary converters, &., for the Bradford Place and Pemberton 
aub-stations, 

Wolverhampton,—PRoPOoSED ExTeNnsions.—The Elec- 
tricity Committee has submitted а list of improvements and 
additions which, it is estimated, will cost £17,000. The Jargest 
item is the provision of transformers at a сові of £7,600, excluding 
the necessary switchgear and other accessories. | 
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of coal, at present 308, 


TRAMWAY AND RAILWAY NOTES. 


Australia.—TRAMWAY RETURNS.— The revenue of the 
Prahran and Malvern’ Tramways Trust for the year ended 


. September 30th, 1919, was £214,728, an advance of £10,036 upon 


the previous year's figure. The last month ef the period produced 
receipts totalling £19,996, a record figure. ts 


Blackpool.—YEkAR's WoRkKING.—The annual report of 
the general manager of the Corporation tramways for the year 
ended March 3186, 1919, gives the following figures :-—Total 
income, £144,585; total expenditure, £08,039, leaving a gross 
profit of £50,896. Net profit, after deduction of loan interest and 
taxes, was £37,580, а decrease of £255 on last year's figure. The 
number of pessengers carried was 25,548,753, апа the total energy 
employed was 2,137,716 unita. | 

Further extensions of the tramways have been approved by a 
majority of ratepayers. „ E | 


Burnley.— BULK SuPPLY.—The Council has received 
an application from Nelson Corporation for the supply of power 
for traction purposes, It has been decided to accede to this 
request if the Nelson Corporation will replace the coal consumed 
in generating the energy supplied.  . "EE 

Darlington.— Storm DAMAdk. — During a gale on 
January 8th, & tree was blown against an electrio standard, and 
hoth fell across the roadway, breaking the overhead wires. 
Tramway traffic was suspended for several hours. . 


. Halifax.—The proposal to construct tramway lines in 
Southgate was deleted from the Corporation Bill at a ratepayers 
meeting last week. The proposal to extend the tramway system to 
Elland and Wood Bottom, and thereby join up with the Todmorden 
‘bus service, was carried, as was also the power to increase the 
fares from 1d. to 2d. per mile, and to alter the gauge. 


Leeds.— WoRKMEN’s FARES.— It was stated at the 
meeting of the Town Council held last week, that a heavy loss 
was resulting from the running of workmen's cars at cheap fares. 
The annual loss was at the rate of £44,565. An attempt by 
one of the Labour members of the Council to extend the cheap 
fare limit from 7.45 to 8.45 a.m. failed. | 


London.— UNDERGROUND  ExTENBION.— The Central 
London Railway Co. is applying for power to construct a branch 
line linking up the system with that of the London and South- 
Western Railway Co., at a point near the latter's Shepherd's Bush 
station. The necessary capital is being raised by the issue of 
£374,000 debenture stock. The Bill imposes upon the company & 
penalty of £50 & day if the stipulated time for construction is 
exceeded, to be applied as compensation to landowners and others 
affected. | | 

EXTENSIONS OPPOSED.—Strong opposition is being offered by 
London local authorities to the London County Council Tramways 
and Improvements Bill which is being promoted for next seesion. 
Among those who have deposited memorials asking to be heard 
against the Bill are the City of Westminster, the City Corporation, 
the Boroughs of Hammersmith, Lewisham, Southwark, Paddington, 
Holborn, Lambeth, St. Marylebone, St. Pancras and Hampstead, and 
the Urban District Councils of Beckenham, Willesden, and Penge. 

Memorials have been received from the Borough of Hampstead 
and the Willesden Urban District Council in opposition to the Bill 
promoted by the Middlesex County Council for proposed tramways 
and other improvements. 


Middlesex. — Tramway EXTENSIONS. — The County 
Council has deposited & Bill for next session which, if passed, will 
enable the Council to raise £1,000, by the issue of county stock. 
This sum is to be expended upon the construction of a tramway 
route along the Kilburn High Road, and also for the provision of 
motor-omnibuses in the county and metropolitan districts. —=§- 


Newcastle.—PRoTEsT AGarnst BILL.—At a meeting of 
the City Council, on the 7th inst., it was decided to petition against 
the Tyneside Tramways and Tramroads Co.'s Bill. The company 
is seeking power, inter alia, to run omuibuses from Gosforth Park 
to Seaton Burn, and on other country roads in Northumberland, 
The Corporation is also seeking power to run 'buses to Seaton 
Burn, and claims & prior right to operate this service. 


Salford.—YeEaR’s WorkKING.—The report upon the 
undertaking for the year ended March 31st, 1919, shows total income, 
£119,181 ; total expenditure, £294,501; leaving a gross profit of 
£124,680. The deduction of interest on loans, rents, &c., leaves a 
net profit of £25,000. The total mileage of the system is 74°8, and 
the number of units used during the year was 10.666, 72. One 
item of expenditure (£23,367), represented the amount paid to 
employé serving with H.M. Forces, 


St. Helens.— TRANSFER OF SystEM.—The Tramways 
Committee is taking over the undertaking and also an existing 


debt of £5,000, and is expected to produce £1,000 perannum while 


bearing the whole cost of repairs and maintenance. The charge 
for energy has been fixed at 1'50d. per unit, subject to an increase 
or decrease of 0'03d. for each rise or fall of 18. per ton in the price 


t JÀZÀ s 


82 THE ELECTRICAL REVIEW. Vol. 86. No. 2,199; JAR UART 16, 1920. 


St. Annes,—IRAMWAY РОВОНАЗЕ.—ТПһе Urban Dis- 
trict Council and a public meeting have passed resolutions 
confirming the proposal to promote a Bill in Parliament for the 
acquisition of the undertaking of the Blackpool, St. Annes and 
Lytham Tramways Co., Ltd., in the St. Annes and Lytham area. 


Stoke-on-Trent.—TRawMway PURCHASE.— The Council 
proposes to promote а Parliamentary Bill to enable it to acquire 
and work the district tramways, light railways and omnibuses. 
The Town Committee, a body comprising the leading citizens, 
- approves of the scheme, but considers the proposed purchase price 
excessive, 


Yorkshire.—Fare INcBREA8E. — The Dewsbury and 
Batley Corporations are combining to oppose ап application of the 


Yorkshire (Woollen District) Electric Tramways, Ltd., for an order 
authorising increased fares. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rates and Censorship.—Telegrams will now be 
accepted for Hungary at id. а word. Telegrams are liable to 
censorship in Hungary, and can, therefore, ое sent at sender's risk 
only. Deferred telegrams for Kismayu, British East Africa, will 
now be accepted at the rate of ls. 74d. a word. All previous 
notices as to the abolition of censorship on telegrams to places 
abroad are canoelled. Telegrams for all places abroad (with 
certain exceptions, which may be ascertained at апу post office), 
may now be accepted without restriction, in accordance with the 
general arrangements in force before the war. 


Egypt.— Regarding the cable delays, there was, according 
to the Egyptian Gazette, in the middle of December, a waiting list 
of 18,000 messages at Alexandria, and at Suez a similar collection 
of 12,000. These were being dispatched as quickly as possible, but 
the fresh ones sustained the waiting list, as described. 


Italy.—4A special wireless service between England and 
Italy for the use of the Press was opened on January 6th, by the 
Marconi Co. This service, authorised by the Italian Government 
and the British Post Office, was instituted particularly to assist 
` the Italian Press in obtaining prompt reports of the Italian Prime 
Minister's visit to London. The Marconi high-powered station at 
Carnarvon is being used for the purpose, and three hours daily have 
been allotted for this partioular traffic. 


Storm Damage.—There was a breakdown of the over- 
land telegraph lines to the Continent, on January 10th, which 
interrupted the oroas-Ohannel cables, The main interruption of 
the land lines was reported on Saturday afternoon near Tunbridge 
Wells, on the London-Dover route, but -soon after 9 o'clock 
communication with France was resumed, aud later with Holland, 
but not with Germany. 

Much damage was caused by the week-end storm to telegraph 
апа telephone eystems, not only in England, but all over Western 
Europe. Communication with Ireland and the Continent, on 
Monday, could only be carried on by roundabout routes and with 
much delay. Rome, Marseilles, and Zurich were completely 
isolated from London. 


Wireless Meteorological Iuformatlon.— The London 


Gazette, January 6th, contains an Admiralty Notice to Mariners, . 


No. 8, of 1920, which cancels the former notice, No. 1,393, of 1919, 
relating to wireless meteorological information to and from ships 
at sea. It is hoped that all concerned will assist in making this 
service a success ; negotiations are in hand to extend and unify the 
system of collecting weather data by wireless from ships at sea 
all over the world, and at the same time to organise the free 
transmission of weather bulletins to admit of ships being constantly 
supplied with reliable weather reports and forecasta wherever 
they may be. The need of ships at sea regarding information about 
the weather will march hand-in-hand with the requirements of 
aircraft, and the importance of the service will, therefore, be con- 
stantly increasing. The essence of success lies in rapidity in 
passing on wireless data collected by ships to the coast stations, and 
thence to the central meteorological office. 


Wireless Service Suspended.— The Marconi wireless 
telegraphic service to the U.S.A. and Newfoundland has been 
temporarily suspended, says the Financial Times, due to a matter 
affecting an agreement with the Western Union Cable Co. 


Wireless Telephony. — According to the daily Press the 
Marconi Co. is about to demonstrate a use for wireless telephony 
in aerial navigation by the employment on an airway route of 
direction-finding stations. The company also has made successful 
experiments in wireless telephony between Chelmsford and a 
station 20 miles east of Amsterdam, with portable sets that can be 
carried on mules. 


Wireless Time Signals.—The London Gazette, January 
6th, contains an Admiralty notice to mariners, No. 7, of 1920, 
which cancels the former notice No. 1,993, of 1919, giving general 
information with regard to wireless time signals, also a complete 
and up-to-date list of all time signals issued by wireless stations 
throughout ths world, 


CONTRACTS OPEN AND CLOSED. 


Iii Dee ai Co гаа er ы ри ыгар Кага 
the issue of the ELEOTRIOAL REVIEW in whioh the “ Official 
Notice" appeared.) 


OPEN. 


Aberdeen.— January 31st. Electricity Committee. Two 
water-tube boilers, with superheaters, economisers, steel chimney 
and accessories. (January 9th.) 


Aldershot.—January 20th. Urban District Council. 
Electricity Department. Renewal of 180 positive sections for 
batteries. (See this issue.) 


Australia.—Sypnry.—February 18th. One electrically- 
controlled tower clock and four dials, for Sydney sub-station. 
Chief Electrical Engineer's Office, 61, Hunter Street, Sydney. 

March lst. Municipal Council. Supply of 2,000-K.v.A., 5,000 to^ 
10,000-v. transformers. Electrio Lighting Department, Town Hall. 

PERTH, W.A. — February 10th. P.M.G.'s Department. 340 
accumulators (schedule W.A.647.) (December 19th.) 

MELBOURNE.—February 25th. Victorian Railways. Incandes 
cent electric lamps. Particulars from the Contractor's Room 
Spencer Street, Melbourne. 

March 10th. City Council. Supply of 6,600-v. switchgear for 
sub-station switch houses, &., and of six 250-K.v.A., three-phase 
transformers. Specifications from City Electrical Engineers’ Office, 
Melbourne.— Industrial Australian and Mining Standard. 


Bray.— January 30th. Urban District Council. Elec- 
tricity Works. One 200-B.H.P. Diesel engine, direct coupled to a 
135-K.v.A. single-phase alternator and exciter. (January 9th.) 


Barnes.—January 20th. Urban District Council. Elec- 
trioity Department. Supply of water-tube boilers, economisers, 
draught plant, turbo-alternators, condensers, air and circulating 
pumps, transformers and rotary converters. (December 12th.) 


Battersea. — January 21st. Borough Council. One 
5,000- Kw. turbo-alternator, with condensing plant; one 1,500-kw. 
rotary converter; pipework for the 5,000-KW. turbo-alternator ; 
switchgear for the 5,000-Kw. turbo-alternator and 1,500-k w. rotary 
converter. (January 2nd.) 


Bradford.—January 28th. Corporation. 
battery locomotives. (December 26th.) 


Chile,.—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, 94, Gracechurch Street, London, 
between 3 and 5 p.m. 


Colne.— Electricity Department. New or second-hand 
1,250-K w. to 2.000-K W., 6,600-v. turbo-alternator, with condensing 
plant. (See this issue.) 

Dundee. — January 23rd. Corporation. Electricity 
Department. Three 750-KW. converter sets; one 300-kw ditto; 


11,000 v., E.H.T. switchboard ; two 750-KW., D.C, control panels; 
one 300- Kw. ditto. (December 19th.) 


Edinburgh.—February 9th. Electricity Supply Depart- 
ment. One overhead travelling orane, (See this issue.) 
Ilford.—January 27th. Urban District Council. Elec- 


tricity Department. One 1,000-Kw. converting plant, cooling 
tower, motor-driven air compressor, L.T. cables. (January 9th.) 


Kingston-upon-Hull.— January 23rd. Electricity Com- 
mittee. One 10,000-Kw. turbo-alternator, with exciter, and one 


Two electric 


. condenser outfit complete. (January 2nd.) 


London.— ISI. N GTON.— January 28th. Electricity Com- 
mittee, Stores, including cables, meters, electric lamps, &o., for 12 
months. (December 19th.) 


HAMMERSMITH.—January 20th. Electricity Department. Wiring 
schemes for small property, boiler setting and furnace work, &o. 
(January 9th.) 

STEPNEY. — January 22nd. Electricity Supply Committee 
Two water-tube boilers, chimneys, economisers, &c., and one 
5,000-K Ww. turbo-alternator, with condenser. accessories and switch- 
gear. (December 19th.) 

HAMPSTEAD.—Jauuary 28th. Borough Council. 12 months’ 
supply of electrical engineers’ stores; 6 or 12 months’ supply of 
oils for the electricity station. Forms of tender from Mr. A. P. 
Johnston, Town Clerk, Town Hall, Haverstock Hill, N. W. 3. 

CAMBERWELL.—February 2nd. Borough Council. 12 months, 
maintenance of the private telephones and electrio bells at the 
Town Hall Mr. F. J. Slater, Borough Engineer, Town Hall, 
Camberwell, S.E. 

New Zealand.—AUuckLAND.—September Ist. Harbour 
Board. 12 5-ton (and alternatively for 12 3-ton) semi-portable 
balanced jib level Luffing electric cranes. Specifications from the 
Agents of the Board. Messrs. W. & A. McArthur, Ltd., 18/19, Silk 
Street, Cripplegate, E.C. 


Pontypridd. —January 30th. Urban District Council. 


Electricity Department. Rotary converter, transformer and 
switchgear, (January 9th.) 
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Venezuela.—June 30th. The Government Gazette of 
Venezuela publishes & decree inviting tenders for the installation of 
a wireless telegraphic station near Caracas. (See this column for 
January 3nd.) 

. Whitby.—January 30th. Urban District Council. Turbo- 

alternator, condenser, air and circulating pumps, water-tube boiler, 

. мек transformer, А.О, switchboard, E.H.T. cables, (See 
пе. 


York.—January 20th. Electricity Committee. Tenders 
for the ing-out of a hydro-electric scheme at Linton Lock. 
(January 9th 


CLOSED. 
Australia. — Sydney.—City Council. Accepted :— 


Bub-station switchgear for Palmer Streetsub-station £1, i 
Bulwarra Lane; - 954. 

Irvine Street 

Metropolitan- -Vickers Electrical Co., Ltd. — Tenders. 


Glasgow.—The Tramways Committee has accepted the 


following offers :— 
uminium ribbon.—Coe Ribbon Gold Leaf PARU SORTE Co. 
S-in., single-way, fireclay ducts.— Doulton & Co., Ltd. 
*102 b. O. C. wire.—London Electrio Wire Co. and Smiths, Ltd. 


The Tramways Manager is to report upon offers received for the 
supply of & rotary converter for the Dalhousie Street sub-station, 
and inspect types submitted. 


London.—SrEPNEvy.— The Electricity Oommittee has 
acoepted the offer of Mesers. Foster & Co. to supply 13,000 tons of 
coal at prices varying from 348, Id. to 358. 4d. a ton. 

Two new converters, £11,800, Bruce Peebles & Co., recommended. 
Troughs, covers and earthenware pipes :— 
Sutton & Co. ЯЕ (rerom) us .. £284 
Siemens Bros. & Co. x j ee - . £267 
HACKNEY.—Public Health Committee. Recommended. Special 
plant in connection with the charging station for electrio vehicles :— 


250-amp., 110-v. motor-generator :— 


d » 


R.P.M. 2 
Lancashire Dynamo & Motor Со... ee " 7?0 415 
РЯ Уз ЕА А we .. 1,000 445 
J. H. Holmes & Co aed T s m 900 445 
Electromotors, Ltd. .. s x ss as 710 483 
B T.H. Co. se ee ee oe e 815 415 
Electric Construction Co. .. A 26 ee 1,300 280 
Т » ee (recom.) . 1,000 330 
Charging gear 
Lancashire Dynamo & Motor Co. ee 828 £629 
J. Н. Holmes & Со. ; T Я - Ds i 480 
Igranie Electric Co. ee oe (recom.) — U ee 433 


Nelson.— Town Council :— 
Generating machinery, £47,600.—Brush Electrical Engineering Со. 


Tasmania,— LAUNCESTON.—City Council. 


One battery complete with spares and instruments (Australian manufac- 
ture) delivery in 26 weeks, £3,529.—Accumulators, Ltd. 
No tender was accepted for the booster equipment owing to the 
abnormally high prices.—7enders. 


Wolverhampton.—Town Council. Accepted :— 


Two k. v. A. transformers, £456.— Brush Electrical Engineering Co., Ltd. 
Wheel lathe, £910.— Wirth & Co. 

Power preas, £665.—Leeds Engineering Co. 

Consumers’ meters, £496. —Chamberlain & 'Hookham, Ltd. 


FORTHCOMING EVENTS. 


Association of Engineers-in-Cha —Saturday, January 17th. At St. Bride's 
Institute, Bride Lane, Е.С. At 7.80 p.m. Social and dance. 


ord Technical and Engineering Association.—Saturday, January 17th. 
At the Royal Technical nstitute. At 7 p.m. Presidential address by Mr. 
J. Morris, and musical evening. 


EN of af Fost Office Electrical En rs (London Centre).—Monday, 
At 5.80 p.m. At the val босу of Arts. Lectures on 


1 inte Lin Line to Germany, by Major Н. Brown; * Evacuation of Helles, 
by Major Turner; Buried Cable Works," by Capt. Reid. 


Royal Institution of Great Britain.—Tuesday, January 20th. At Albemarle 
Street, W. At 8 p.m. Lecture by Bir John Cadman. 
Friday, January rd. At 9 p.m. Lecture on Researches at High 
Pressures and Temperatures,” by Sir Chas. Parsons, F.R.8. 


of Technical Engineers (North-Eastern District).—Wednesday, 
January 2184, At the City Hotel, Newcastle-on-Tyne. At 7 p.m. Mass 


meeting. 

institation of Engineers.—Friday, January And. At 89, Victoria 
Street. A$7.90 p.m. Paper on Evaporation in the Chemical Industry,” 
by Mr. J. A. Reavell. 


of Electrical Engineers. — Thursday, January 22nd. At the 
Institution of Civil Engineers, Gt. George Street, B. W. At6p.m. Paper 
on Transformers for Electric Furnaces, " by Mr. J. L. Thompson. 
Informal meeting. Monday, January 19th. At the Institute of Patent 
Agents: Staple Inn Buildings, W.C. At 7 p.m. Discussion on Functions of 
a e Journal," to be opened by Mr. Е. Н. Masters, O.B.E. 
(North-Western Centre Liverpool Sub-Centre.)—Monday, January 
e 19th. At the University, Liver At 5.30 p.m. Lecture on The 
Application of Electric Power on Board Вһїр,”' by Mr. C. Н. Wordingham, 
C.B.E. At 7 p.m. Chairman's (Prof. E. W. Marchant) address, also ad- 
dresses by the President, Mr. С. Н. Wordingham, and Mr. J. A. Robertson. 


institution of Mechanical Engineers—Friday, January 23rd. At Btorey's 
Gate, 8. W. At 6 p.m. Paper on Recent A vances in Utilisation of Water 
Power,“ by Mr. E. M. 5 


Electrical Power Engineers’ Association (West Yorks. Section). — 
Saturday, January 24th. At the Y.M.O.A., Albion Place, Leeds. At 6.45 
рт. Lecture on The Legitimate Sphere of Trade Unionism,“ by Mr. F. 

ey. 


Reyal Photographic Society, Russell Square, W.—Exhibition of prints 
lent by the Röntgen Society. Open till February 7th. Р 


- shut off, no further shocks were perceptible. 


NOTES. 


The i0s. Coal Nebate.— We are informed by the 
secretary of the Provincial Electric Supply Committee of the 
United Kingdom that he has, at the request of the Coal Con- 
troller, sent to electricity supply companies 200 copies of the 
printed prescription issued by the Board of Trade with reference 
to obtaining and passing on to the consumer the rebate of 108. 
per ton on coal used for generating electricity sold for domestic or 
household purposes, together with an explangtory memorandum 
approved by the Coal Controller. In сазе, however, any particular 
undertaking has not received & copy, one may be had on appli- 
cation to Mr. T. W. Cole, secretary of the above Committee, at 
Moorgate Court, Moorgate Place, London, E.0.2. The prescription is 
printed on p. 75, with an abstract of the explanatory memorandum. 


Central-Station Salaries.—A recent issue of Power 
gives the undermentioned details of the salaries paid to the 
various classes of typical central-station employés in the U.S.A. :— 


SALARIES IN CENTRAL STATIONS. 


| Chief (Watch | Chief | gig, | Sw.- | 
Capacity ` engi- Me i- Oilers. Fire- | elec- ec- | board Pipe La- 
in xw. ek 7 Oilers. men. ше е орега- fitters,| bourers. 
35,000 250 | 175 | 156 | 156 | 225 | 154 | 185 · 184 | 104 
30,000! 186 135 — | 130 | 145 | 118 | 112 140 — 
24,000 208 | 108 | 104 | — 114 | 104 | 127 | 104 89 
15,000 275 | 173 | 164 142 — — 132. 2287 120 
11,250' 225 | 140 | 116 120 — | 180 | 120 | 120 93 
6,000 300 | 180 | 150 | 180 175 | 146 — 165 110 
2,000 150 120 — | 115 150 85 — — — 
670 152 | 105 104 — — — — — — 
425 160 122 — 108 — — — — — 


Salaries in dollars per month. 


А "Live" Lorry.—It is reported from Wallsall that a 
Foden steam wagon became electrically live whilst standing on 
the roadway, апа the driver complained to the motorman of а passing 
tramcar that he thought the energy was coming from the tramway 
system. On touching metal parta of the steam engine, a shock was 
felt, yet there was no contact either with the tramway rails or a pole. 
The motorman, however, noticed that steam from the wagon was 
ascending directly to the tramway wires, and on the steam being 
It is presumed that 
the current from the wires travelled down the column of vapour. 


The Patents and Designs Act.—The Patents and 
Designs Act, which became law on December 2810, 1919, makes 
numerous alterations in the British patent law, of which the 
following are those of most general interest to inventors and 


tees :— 

1. The period of provisional protection is increased to nine 
months. Any application, therefore, accompanied by a provisional 
specification, and lodged subsequent to March, 1919, may be com- 
pleted within nine months of the date of application, or, by the 
payment of a fine, within 10 months. 

3. The term of a patent is increased to 16 years. This applies 
to all patents on applications dated December 23rd, 1905, or later. 
The fees. if any, to be paid for the fifteenth and sixteenth years are 
not yet fixed. 

8. A patentee, other than a late enemy, who T by reason of 
the war suffered loss or damage (including loss of opportunity of 
dealing with or developing his invention, owing to .his having 
been engaged in work of national importance connected with the 
war) may apply in a simpler and cheaper manner than was before 
possible for a prolongation of the term of his patent, and the 
Court in considering the application, may have regard solely to 
such loss or damage. 

4. Any person who has acquired, or may acquire, by assignment, 
licence, or the like, any interest in a patent or design, must register 
his interest at the Patent Office. 

b, The grounds on which the grant of & patent may be opposed 
are enlarged. Such grant may now be opposed on the ground 
that the invention has been published in any document published 
in the United Kingdom prior to the application. 

6 (not yet in force). At any time after the sealing of a patent, 
the patentee may request the Comptroller to endorse the patent 
with the words Licences of right." The Comptroller, on being 
satisfied that the patentee is not precluded from making such 
request, will so endorse the patent, and thereafter the patentee 
will only have to pay half the normal renewal fees, but any person 
who wishes to use the invention will have the right to a licence on 
terms to be settled by the Comptroller in default of agreement 
between such persons and the patentee, and the Comptroller may, 
in order to secure equality of advantage among several licencees, 
reduce the royalties payable under any licence previously granted. 

7 (not yet зп force). Somewhat drastic provisions as regards the 
grant of compulsory licences and revocation have been subetituted 
for Sec. 27 of the old Act, the so-called working section. 

8. Under certain conditions publication of an invention in a 
paper read before a learned society does not invalidate a patent 
subsequently applied for. This provision, however, is fraught 
with the greatest danger, and should not be taken advantage of 
without professional advice. 

9. No person other than a registered patent agent may now 
practice, describe, or hold himself out as a patent agent. 

The foregoing summary has been drawn up by the Council of 
the Chartered institute of Patent Agents. 
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H.M.S. Hood.—On January 9th . M. S. Hood, the 
latest British capital ship, left Messrs. John Brown's Clydebank 
yard for hpr official trials. She is to be completed at Rosyth, and 
it. is understood that she will replace 77. M. S. (Queen Elizabeth aa 
flagship of the Atlantic Fleet. Possibly the new Hood will be the 
last of her kind ; there are no other capital ships under construction 
for the British Navy. This vessel, on which electricity is made 
use of extensively, is a blend of battleship and battle cruiser ; she 
embodies all the lessons of the war, including blister“ protection 

against torpedo attack. She is 860 ft. long, displaces 41,200 tons, 
has а horse-power of 144,000, and а designed speed of 31 knots. 
Her main armament consists of eight 15-in. guns, and her secondary 
armament of 12 5'5-in. and four 4-in. anti-aircraft guns. When oom- 
pleted for sea, the Hood will have cost £6,025,000, and the annual cost 
of her maintenance i in commission will be £ 539, 000.—Evening News. 


The Slough Motor Depót.—In view of the fact that 
our note last week on the above depot might be read as if the 
Benjamin Electric, Ltd., was carrying out the electrical installa- 
tion, we wish to make it quite clear that, while Benjamin reflector 
fittings, and reflectors are being used throughout for interior 
lighting, the installation work is being carried out by Мезатв. 
Dixon & Sons, Ltd., of Leeds, Messrs. Malcolm & Allen, and Messrs. 
Foote & Milne, of London. | 


The Threat to Dartmoor.—In a letter to The Times 
of. January 10th, Mr. J. E. Addinsell, secretary, the Wilson 
Syndicate, Ltd., points out that the Dartmoor and Distriet Hydro- 
Electric Supply Bill is a Bill which the Wilson Syndicate have 
taken over from ite original sponsors, and to every detail of which 
they are not wedded. It will be quite poesible in Committee to 
safeguard the desire, with which the promotera sympathise, to 
preserve the historic monuments and the amenities of Dartmoor. 
Thus, for example, there is no intention to submerge the stones of 
Soorhill Circle, about the destruction of which so much has been 
said. Agaimpthere will be no generating station and consequently 
no disfiguring poles on the moor itself. 

-With regard to the proposed metal works in the neighbourhood 
of Newton Abbot, most of the oriticism of these is based on a com- 
plete misconception. The works are to be situated in a spot 
already so “industrialised” that there can be no question of 
spoiling ite heauty. It is not the intention of the promoters to 
use any processes which will cause destruction to the surrounding 
vegetation. The methods which will be employed at these works 
will be such as to ensure a total absence of any noxious fumes or 


. any gases which might be deleterious to vegetation, even to the 


extent that there will not be any smoke whatsoever. 
, Further, with reference to the objections raised to the proposed 


copper refining, blister copper, and not copper ore, is the raw 


material which will be used, and this material will be sulphur free. 
We recently explained that the use of the water power would 
not necessarily interfere with the amenities of the district. 


Training of Disabled Men.—Satisfactory progress with 
regard tothetraining of ex-service men in the West Midland area, 
of which Birmingham is the centre, is reported by the Divisional 
Director. Themen in training total 922 in Birmingham, and 220 
in country areas ; making aggregates of 1,146 and 414 respectively. 
There are still 1,272 awaiting industrial training. Forty-six men 
are learning electrical engineering, either in technical school or 
workshop ; & figure which compares well with other industries, 


А B. T. H. Dinger, — The annual dinner of the B. T. H. Co.'s 


testing department will be held on the third or fourth Saturday in 
February. The Committeetrusts that all past members of the depart- 


. ment will endeavour to attend. Application for tickets should be 
sent as soon as possible so that final arrangements can be made to 


Mr. K. R. Hopkirk, c/o Testing Department, B.T.H. Co., Rugby. 


. Appointments Vacant.—^hift engineer (£264) for the 
Асена (60 Corporation Electricity Department; cable jointer 


. (78s. + 124 per cent.), for the Wrexham Corporation Electricity 


Works; lecturer in electrical engineering (£350, rising to £100), 
for the Faculty of Engineering, Merchant Ventuters Technical 
College, Bristol; assistant electrical engineer ($3.600 + $720, 
equal to £504 per annum, dollar = 28. 4d.), for the Municipal Com- 
missioners of Singapore ; instrument maker (£300), for the East 
London College; two vacancies in the Electrical Engineering 
Department (Telegraphs) (600 rupees a month) in the Bombay and 
Baroda and Central India Railway, India; shift engineer (£4), for 
the Torquay Corporation Electrical Department ; assistant mains 
engineer (£260), for the City of Coventry Electricity Department ; 
traffic superintendent (8275): and rolling stock superintendent 
(£275), for the Wigan Corporation Tramways ; charge shift engineer 


: (#250 + 20 per cent. + £90), for the L.C.C. Tramways Depart- 
. ment; mains superintendent (62/6 
the Tynemouth Corporation Electricity Works; 
attendant (37/6 + 


+ 20 per cent. + £0), for 
switchboard 
33/6 + 121 per cent.), for the Lancaster Cor- 
poration Electricity Department; assistant telegraph enyineers 


: (£250 + £65, for single men, and £115 for married men), for the 


Government of Uganda; Principal of L.C.C. Training Centre for 
disabled sailors and soldiera in the electrical and engineering 
trades at Hackney Marshes (4 600).—See Official Notices to-day. 


Volunteer Notes.—CouNTY оғ LONDON (V.) 
LoN DON ARMY TROOPS COMPANIES.—A cheque for £94 Ss. 5d., 
being the balance of the funds of No. 3 Co. Royal Engineers (V.), 


„London Army Troops Companies (Engineering Institutions Com- 


pany), has been forwarded to Sir John Snell, for distribution to 


- the Benevolent Funds of the three Engineering Institutions, in 


accordance with the arrangement made when subscriptions were 
nvited. 


Joint Electricity Authorities,—G LoUCESTERSHIRE.—-At 
& meeting of the Gloucestershire County Council, on January 12th, 
the proposed formation of a joint electricity authority for the 
county and parts of Wilte and Monmouthshire was discussed. The 
chairman stated that the Ministry of Shipping was anxious tO 
dispose of the generating stetion at the Government works at 
Beachley, which could be used to supply the Forest of Dean 
district west of the Severn; other schemes were being brought 
forward for the supply of electricity to the Forest of Dean mines. 
With Mr. Gardom he had attended & meeting at Bristol. at which 
certain resolutions (reported in our pages last week) were passed, 
and he asked the Council to adopt them. The resolutions expressed 
agreement with the formation of a joint electricity authority, with 
forming part of such authority, with contributing to the expenses, 
and with the appointment of an Organising Committee to prepare 
a scheme. The resolutions were adopted. 

At а meeting of the Organising Committee, on Friday last, Mr. 
H. Faraday Proctor was elected chairman. 

SoMERSET.—At a meeting of the Somerset County Council, held 
on Friday last, resolutions expressing agreement with the forma- 
tion of a joint electricity authority were adopted. 


Housing and Trausport.—Addressinr the members of 
the Auctioneers’ and Estate Agents’ Institute, m Friday last, on 
“ Some Aspects of the Housing Problem," Mr. Frank Hunt, Chief 
Valuer of the London County Council, said that hitherto the 
traffic at cheap workmen's fares ceased on arrival at the London 
terminus at 8 o'clock, and there was another traffic peak period 
extending up to 10 o'clock. The alteration in the hours of labour 
had tended to cause these two traffios to coalesce, and to be com- 
pressed into a shorter period; and this also operated in a somewhat 
similar way at the other end of the day. There was no doubt that 
considerable improvements would be needed in the methods of 
transport,.and he thought the present lack of system, whereby 
there see med to be no co-ordinated action to use the various instru- 
ments of transport for the purposes for which they were best 
adapted, would need to be superseded by an intelligent system. 
When the various systems of transport in big towns were scientific- 
ally organised, it would be found most convenient to run the trains 
to nodal stations, and to organise around those stations systems of 
surface transport. 


I. M. E. A. Conventlon.— The Yorkshire Observer states 
that the annual convention of the Incorporated Municipal Elec- 
trical Association is to be held in Bradford in June next, and a 


special Sub-Committee of the Bradford Electricity Committee has 
been appointed to make all the necessary local arrangementa. 


Memorial Tablet at Stuart Street.—On January 11th 
the Lord Mayor of Manchester unveiled at Stuart Street generating 


station a memorial tablet, bearing the names of all employés of 


the station who volunteered for service in the war and laid down 
their lives. The names are 25 in number out of 212 who joined up 
from the works. 


Electricity to the Rescue.— At Newcastle- -under- Lyme 
the annual New Year's Fair was held, last week, on a piece of land 
adjacent to the electricity supply station. Shortly before 1 o'clock 
on the Monday, Mr. Pat Collinss representatives came to the 
works in great distress, saying that their engine had broken down, 
and unless something could be done for them there would: be no 
Fair, as the place would be ih darkness after sunset. Mr. A. J. C. 
de Renzi. the borough electrical engineer, immediately got to work, 
and had a pair of leads run from the switchboard of the scenic 
railway to а small motor-generator which was used in the ordinary 
way ав а milking booster. By 5 p.m. everthing was connected up, 
and a supply of 150 amperes was given, enabling the whole of the 
shows to run with the usual blaze of light which is such a promi- 
nent feature of festivities of this kind. Quick work ! 

It is interesting to note that the motor-generator referred to 
&bove was installed chiefly for the purpose of charging battery 
vehicles. The town being situated on the main road between 
London, Birmingham, Manchester, and the North, there is an 
enormous amount of motor traffic passing through daily, and the 
electricity department has already given a charge to & number 
of electric vehicles going through from Birmingham to places in the 
North. A vehicle can be put on charge within five minutes from 
the time it enters the works. When such charging facilities are 
provided everywhere, the one obstacle to the use of electrica for 
long-distance runs will be removed. 


А Red Rag to John Во. —Зіпсе our leading article on 
page 65 of this issue was written, Mr. Edward Price Bell. of the (A icage 
Daily News London Bureau, has expressed in a letter to Zhe Timex 
some most admirable sentiments on the task of educating mankind 
internationally. Under the title " Light and Leading,” he says that 
practically everybody everywhere is occupied with the all but over- 
whelming problem of giving the world ‘а happy peace—the only 
kind of peace that сап last." While we cannot hold Mr. Bell 
answerable for all the utterances of men like Mr. Montague, it is 
not inconceivable that he might be able to use his newspaper 
influence to prevent indiscretions which cannot make for happy " 
international peace and harmony їп respect of trade. Perhaps he 
will be expressing his views on the application of his most noble 
sentiments in connection with international trading relations. 


Signal Experimental Ship.—The steam and electrical 


trials of the cruiser A»frim are to be carried out from the 12th to 


l7th inst. On February 18th the vessel will commission as an 
independent command, with a special complement drawn from 
Portsmouth, for service as signal and wireless ep periments! ap at 
Portsmouth.—Morning Post, E 


.. INSTITUTION. NOTES. 

ford. Technical and Engineering Assoclation.—The first 
Nou the new labs will be held on January 17th, when 
the Presidential address will be given, after which the meeting 
will resolve into & musical social evening. On March 13th, Mr. 
D. H. Ogley will read a paper on Works Lighting," and the 
" Barton Electric Power Station will form the subject of a paper 
by Мт, S. L. Pearce оп September llth. ` A reunion of members 
will be held on November 13th to celebrate the home-coming of the 
“boys”; the annual general meeting will be held on December 4t h 
and the annual social on December 27th. ` 


Institute of Metals.—The programme of meetings shows how 
the Birmingham, Sheffield and Scottish local sections of the 
Institute are developing ; the membership of the Institution is 
now over 1,200, The annual general meeting will be held on 
March 11th and 12th, the annual dinner is also to be held on the 
latter day. 7 т ts ; 

Institution of Electrical Englneers.— The first meeting of the 
Liverpool sub-centre will be held on January 19th at the 
University, Liverpool ; Mr. Roger T. Smith (president), Mr. C. H. 
Wordingham, С.В E. (past president), and Mr. J. A. Robertson 
(chairman N.-W, Centre), will address the meeting. Prof. E. W. 
Marchant, D.Sc. (chairman, Liverpool sub-centre), will deliver the 
chairman's address, and there will be demonstrations in wireless 
telephony and telegraphy. Mr. C. H. Wordingham will lecture on 
“The Application of Electrio Power on Board Ship," at 5.30 p.m. 
This meeting is called to inaugurate the new Liverpool sub-centre, 
and it is hoped that there will be a good attendance from all parts. 


Barrow and District Association of Engineers. — Mr. Н. 
Thackeray, A. M. I. C. E., read а paper on Fuel Economy and the 
Use of the Large Gas Engine," before а meeting of the Association 
on January 9th. Thesubjects were exhaustively dealt with by the 
speaker, who emphasised the need for large ironworks to utilise 
or recover all the Sy producta from their blast furnaces. He 
reminded his audience that Middlesbrough was supplied with gas 
from the coke ovens of. local ironworks. Referring to the subject 
of gas engines, Mr. Thackeray gave partioulars of an 1.800-B.H.P. 
horizontal tandem éngine at present under construction at the 
works of Messrs. Vickers, Ltd. This engine is of the four-cycle. 
double-acting type, with 43-in. diameter cylinders, and a stroke of 
47} in. At normal load the 1. H. P. is 1,970, with a mean pressure 
of 60 Ib. per sq. in. and a speed of 100 R.P.M. It is designed for 
driving eitber a D.C. generator of 1,150-Kw. capacity (280 volta, 
5,000 amperes), or an А.С. 1, 200-Kw. generator. Alternatively it 
may be coupled to.a reciprocating blower with a capacity of 
27,000 cb. ft. of air per minute, 

Birmingham and District Electric Club.— At a meeting held 
on January 10th, Mr. Wolton, A. M. I. E. E., A.M.LM.E., the new 
president, delivered his inaugural address. The speaker, com- 
menting upon present industrial unrest, said that the stabilising 
forces present during the war were still needed during the period 
of reconstruction.. He thought that the Electricity (Supply) Act 
carried with it enormous possibilities in the direction of cheap 
power supply. In conclusion, Mr. Wolton suggested the formation 
of an Engineers' Club to provide а meeting place for engineers of 
all branches. | | 

Mr. R. A. Chattock, proposing a vote of thanks to the speaker, 
said that his expsrience led him to hope that Industrial Counoils 
would be instrumental in solving labour troubles. Referring to the 
Electricity Act, the speaker said that reorganisation had already 
commenced, and in a short time the progress would be plainly seen. 


Institution of Civil Engineers.—The Council has arranged for 
the delivery to students of the Institution in London and at some 
of the Local Associations of two Vernon-Harcourt lectures. by Mr. 
К. B. Danwoody, Assoc. M Inst. C. E., on The Economic Require- 
ments for Inland Navigation Transport in the British Isles.“ The 
lectures will be delivered to London students at the Institution on 
January 16th and 30th, at 6 Pp. m. 


Faraday Soclety.—At the annual general meeting, on Dec. 15th, 
1319, the following officers and Membera of Couucil were elected 
to serve for the ensuing year: ` 

President.—Sir Robert Hadfield, Bart., F.R.S. 

Vice-Presidents, —W. В. Cooper, Prof. Е. G. Donnan, F. R. S., 
E. Hatachek, Prof. A. W. Porter, F.R.S., E. W. Rayner. 

r.—Robert L. Mond, F.B.S.E. 

Council.—Dr. J. Allmand, Dr. H. Borns, Prof. C. H. Desch, Dr. 
J. А. Harker, O. B. E., F. R. S., Cosmo Johns, Harold Moore, Prof. 
J. R. Partington, Dr. W. Rosenhain, F. R. S., Sir T. Kirke Rose, 
Dr. George Senter. 

On March Ist. 1920, the Society will hold a joint meeting with 
the London Section of the Society of Chemical Industry to receive 
and discuss a report by Dr. T. Martin Lowry. F.R.S., and Mr. 
E. C. Hemmings on " The Setting of Salts and other Crystalline 
Substances“ ; | 

Оп March 23rd, 1920, the Society will hold a general discussion 
on“ ош Slag from the Metallurgical and Agricultural Stand- 
pointa,” | | 

Wireless Soclety of London.— The next general meeting will be 
held on January 29th, at 6 p.m., at the Institution of Civil 

hgineers, when a lecture, illustrated by experiments and lantern 

"ides, will be given by Mr. R, C. Clinker, entitled “А Portable 
Valve Set and Some Properties of C.W. Circuits." е 

_A number of provincial’ Wirelea$ Clubs and Societies have 
signified their desire to become affiliated to the Society. 
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South African Institute of Electrical Engineers.—A special 
general meeting of the south African Institute was held at 
Johannesburg on November 20th, 1919, for the purpose of con- 
sidering and, if approved, adopting‘ with or without further 
amendments, certain amendments and alterations to the constitu- 
tion and rules proposed by the council. Mr. A. E. du Pasquier 
(president) was in the chair. The first amendment was to Rule II, 
which originally read that it was necessary for a new member to 
be proposed by a member, seconded by another member, dnd to be 
supported by at least two other members, all from personal know- 
ledge. Candidates wishing to join the Instituts who went gtraight 
out. from home, and. who did not know members out there who had 
known them in their home capacity, were handicapped by this 
rule. It was agreed that the rule be altered so as to provide for 
such a candidate being proposed and seconded by members from 
personal knowledge, and the other support to be from information 
supplied. The next proposal was to amend Rule 20, with the 
object of increasing the subscription rates of country members, 
associates, and technical associates, but not of students. The 
council felt that country membership terms were too low, namely, 
£l 118, 6d. and £1 18. for а member and associate member 
respectively. After some opposition on the score that country 
members should not be taxed, the proposal was carried. | 

Institution of Civil Engineers of Ireland.—At a general meeting 
of the Institution, &t Dublin last week, Mr. L, J. Kettle said there 
was coal underneath 1,800,000 acres of Ireland— nearly one-tenth 
of the surface of the whole country. The finest samples of 
anthracite coal he had seen were from the County Tipperary. 
Although anthracite coal. was valuable, their consuming apparatus 
in Ireland had been designed for bituminous coal, for the bulk of 
British coal was bituminous. The exploitation of Irish coal had 
been handicapped by the absence of a proper mining survey ; the 
railways of the country had apparently been built with the idea of 
avoiding the coalfields, 

Mr. Marshall Harriss, manager of the Dublin Electric Tramways 
Co., agreed as to the usefulness of Irish anthracite coal. With 
proper appliances and furnaces, they could burn it and raise steam 
efficiently. Some of the owners feared that if they attempted to 
exploit the mineral, the Government would intervene. . 

Mr. S. J. Horne testified to the excellent results obtained from 
Irish anthracite coal in connection with suction gas producers. 

Mr. J. J. Parkinson, proprietor of the Castlecomar, Co. Kilkenny, 
collieries, said that one of the great uses of Irish anthracite 
in the future would be in the form of. powdered coal. 

, Association of Engineering aud Shipbuilding Draughtsmen.— 
Lectures will be given at Birkenhead on January’ 2186; Man- 
chester, on January 22nd ; And Chesterfield, on Jannary.23rd.  .. 
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The Editors invite electrical engineers, whether connected with, the 
technical or the commercial side of the profession and i Я 
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THERE, was ‘a long debate at Blackburn Town Council, 
on January 8th, on a resolution to inercase the - salary 
of the electrical engineer (Mr. P. Р; WHEELWRIGHT) from 
4800 to £1,000 a year. It was pointed out that the town 
had saved £15,000 by Mr. Wheelwright undertaking the per- 
sonal oversight of the new super-power station, at Whitebirk 
at а. cost of over 2300,00, and. that having зенага to the 
inportance of his position the proposed increase was little 
enough. The Labour element opposed on the ground thut 
Mr. Wheelwright was receiving far more than engineers in 
charge of larger works in the county, notably Stockport, Bury, 
and Oldham. 1t was also urged that the Blackburn works 
did not show the same favourable percentage as other works. 
Eventually the resolution was curried, and a motion that 
a further proportion of the inunition profits at the electricity 
works should be allocated to Mr. Wheelwright was with- 
drawn. 22 m eque ý 

Captain H. Nimmo, R.E. (T.), recently gave up his appoint- 
ment as district education officer for the Woolwich ‘district 
hospitals, and he left Liverpool by the s.s. Derbyshire, on 
January 9th for Rangoon to rejoin the Government of Burma 
P. W. D. At the outbreak of war he was officiating electrical 
inspector to the Government of Burma, and came home at 
the end of 1915 to join the Forces. He was in the London 
Electrical Engineers R. E. (T.), until February, 1919, when 
he took up educational work. "um 

Mr. C. Т. Аѕтвову, burgh electrical engineer of Wishaw, 
has- resigned, having accepted a post with the Cable Acces- 
sories Co., Ltd., Tividale, Tipton, as their Scottish repre- 
sentative, with offices at 35, Robertson Street, Glasgow, where 
he takes up his new duties on January 17m. 

Mr. WILIA Sap, M. I. M. E., M. I. E. E., has opened an 
oflice in Manchester at Duchy Chambers. 4, Clarence Street. 
Albert Square, from which he will conduct his practice of 
consulting, mechanical, and electrical engineer. Mr. Stead's 
tent by 463.135. Of the total units 43.5 per cent. were sold 
for private lighting; 46.5 were for power purposes; other 
purposes took 6.1 per cent., and public lighting absorbed 
3.55 per. cent, He, told them at the last meeting that they 
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experience of power plant design and use extends over 30 
years; it has included the utilisation of waste gases from 
blast furnaces and coke ovens, &c. 

Mr. Epwin JacoB has resigned his position as managing 
director of the Tudor Accumulator Co., Ltd., as from Decem- 
ber 3lst, 1919. The London оћсе will, in future, be under 
the management of Mr. A. C. Soutter, who has been in the 
service of the company for the past 22 years. The works at 
Dukinfield will continue under the management of Mr. Paul 
Pescatore, with the same staff as hitherto. 

Mr. W. A. Perry, electrical and mechanical engineer, who 
has been manager of the Amoy electric light station for the 
last five years, has returned home after ten years' residence in 
the East, and is open to take up a responsible appointment. 

St. Pancras Borough Council Parliamentary and General 
Purposes Committee, after consideration, recommends that 
awards No. 84 and 101 to Government employés be applied to 
the chief electrical engineer, whose present salary and bonus 
is £1,150. The increase by award 84 would be £110, and by 
award 101 £100, making the total 21,860. 

Mr. G. F. CRAVEN, manager of the Corporation tramways 
at Reading, has resigned, and is succeeded by Mr. Calder. 
Mr. Craven has joined tre board of the local engineering firm 
of Allen & Simmonds, Ltd. 

The Batley Town Council has increased the salary of Mr. 
S. DERWEN JONES, electrical engineer, to £400 a year, and 
that of Mr. A. RusLING, station superintendent, to £275. 

Mr. J. WALKER, electrical engineer to Messrs. Bruntons, 
Wiremills, Musselburgh, has been appointed manager of the 
electrical department, Messrs Wood & Cairns, of Edinburgh, 
and takes up duties to-day. 

Mr. J. C. буг, A.M.LE.E., M. I. E. Soc., who resigned from 
St. Pancras to join Н.М. Forces, being attached to R.A.F. 
Headquarters Technical Staff, was demobbed last August, and 
is now engaged in preparing a scheme for the electrical equip- 
ment of a large kinema studio, involving a plant of 1,000 kw. 
capacity. 


NEW COMPANIES REGISTERED. 


Electric Motors (South Wales), Ltd. (162,293).— Private 
company. Registered January lst. Capital, £20,000 in £1 shares. To carrv 
on the business indicated by the title. — The first directors are: W. MH. 
Diamond, 168, Newport Road, Cardiff, ship repairer (chairman); M. Wide- 
man, Trewinard, 48, Victoria Road, Penarth, shipowner; T. Diamond, 5, 
Palace Road, Llandaff, coal merchant; E. C. R. Mackadam, 3, Plasturton 
l'lace, Cardiff, coal merchant. Qualification, £500. Registered office: 1, 


Wood Street, Cardiff. 

Electric Repairs, Ltd. (162,566).—Private company. 
Registered January 8th. Capital, 21,000 in £1 shares. То carry on the 
business indicated by the title. The first directors are: W. Boffev, 189, Coven- 
try Road, S. Yardley, Birmingham; W. H. Scott, 11, Bilston Road, Wolver- 
hampton, B. F. Waiter, 4, Evelyn Villas, Brook Lane, Codsall; T. Withers, 
jun., Hill Top, West Bromwich. Registered office: Old Bilston Rosi, Wednes- 
bury. 


Pourlock Co., Ltd. (162,547).—Private company. Regis- 
tered January ‘th. Capital, £50,000 in £1 shares. To take over the British 
and certain foreign patent rights relating to an invention for differential 
gearing, to adopt an agreement with R. A. Rothermel and C. A. Vandervell, 
and to carry on the business of manufacturers and repairers of and dealers 
in gearings, machinery, automobiles, motor cycles, &c. The subscribers (each 
with one share) аге: T. G. Conyer, 49, Pemberton Road, Harringay, N., 
clerk; J. P. England, 97, Strathyre Avenue. Norbury, S.W.16, cashier. В. A 
Rothermel is the first director. Solicitor: W. C. Rundle, 20, Eastcheap, E.C 
Registered office: 24-6, Maddox Street, W. I. 


Huffam & Son, Ltd. (162,448). Private company. Regis- 
tered January bth. Capital, £3,000 in £1 shares. To carry on the business 
of engineers, manufacturers of and dealers in internal-combustion engines, 
steam, electrical and other motors, dynamos, motor and other cycles, &c. The 
ermanent directors are: W. S. Huffam, 62, Mount Pleasant, Norwich; V. 
Нонат, Surlingham, Norfolk. Registered office: 39, Exchange Street, Nor- 
wich. 

б. P. Dennis, Ltd. (162,532).—Private company. Regis- 
tered January 7th. Capital, 25,000 in £1 shares. To carry on the business 
of manufacturers of and dealers in electrical, mechanical and general engi- 
neering supplies, &c. The subscribers (each with one share) are: Р. 
Dennis, 6, Normanston Road, Birkenhead, electrical engineer; Mrs. I.. Dennis, 
6, Normanston Road, Birkenhead. The first directors are: С. P. Dennis 
(governing director) and Mrs. L. Dennis. Registered office: 66, South John 
Street, Liverpool. 


Electro-Dynamic Construction Co., Ltd. (162,481).—Pri- 
vate company. Registered January 6th. Capital, £10.000 in £1 shares, To 
acquire the business carried on bv N. Pensabene, and to carry on the business 
of electrical engineers, workers in metals, contractors for the supply of elec- 
trical plant, producers and distributors of electrical energy, &c. The first 
directors are: N. Pensabene, 4, New Cross Road, S.E. (permanent managing 
director), and E. J. Timberlake, 4, New Cross Road, S.E. Registered office : 
4, New Cross Road, S.E. 


Ebonestos Insulators, Ltd. (162,480).—Private companv. 
Registered. January 6th. Capital, 2100.000 in £1 shares. To take over the 
business of makers of moulded © Ebonestos '" insulators, turners and workers 
їп hard woods, ebonite and fibre, &c., carried on at 127. Pomerov Street, 
New Cross, S. E., and elsewhere, as the Ebonestos Manufacturing Co.." and 
to enter into an agreement with J. B. Alexander and B. Weaver. The first 
directors are: J. B. Alexander, 62, Water Lane, Brixton, S.W.2, engineer: 
B. Weaver, 7, Glensdale Road, Brocklev, S.E.4, manufacturer. Registered 
office : 197, Pomeroy Street, New Cross, S.E.14. 


Steel Wire Co., Ltd. (162,.320).—Private company. Re- 


pistered January lst. Capital. 2700.000 in £1 shares. To carry on the busi- 
ness of wire drawers and bar drawers of steel, iron, copper and other metals, 
compounds, alloys or substances, manufacturers and owners of aerial and 
other. ropeways, cablewavs and tramways, бє, The first. directors. are: 
Smith, The Coppice, Barrington Road. Torquay: A. Smith, 113. Westbourne 
Terrace, W.; Harry Smith, Manor Heath, East Morton, Bingley; Herbert 
Smith, Gamstone House, Gamstone, Retford; F. Smith, Pollard Halli, 
Gomersal; E. Smith, jun., White House, Newark. (Al! directors of Don- 
caster Wire Co., Ltd., Ordsal Wire Co., Ltd., and E. & A. Smith Co., Ltd.) 
Solicitors: Chadwick, Son & Nicholson, Church Street, Dewsbury. 


Engineering Agency, Ltd. (162,204).—Private company. 
Registered January Ist. Capital, £1,000 in El shares. To carry on 
business of an employment agency for the engineering and allied trades, 
&c. The first directors are: . Bower, 7, Oakhill Road, Surbiton, con- 
sulting engineer; C. W. Chater, 9, Norwich Avenue, Bournemouth, consult- 
ing engineer; Florence М. Milliken, 124, Fordwych Road, West Hampstead, 
N.W.2. Qualification, £100. Secretary: Florence М. Milliken. Registered 
office: 68, Victoria Street, S. W. I. 


Mica and Asbestos Insulating Co., Ltd. (162,495) .—Pri- 
vate company. Registered January 6th. Capital, £10,000 in £1 shares. To 
carry on the business of manufacturers of and dealers in mica, asbestos, 
carta, insulating cloth, enamelled wire, &c. The subscribers (each with one 
share) are: Thekla Muller, 35, Fitzroy Square, W., commercial manager; 
Horace Barrett, 2-3, West Street, Finsbury Circus, E.C., solicitor; J. Fogg. 
69, Knatchbull Road, Camberwell, S.E., clerk. Table “A” mainly applies. 
Solicitors: Goldberg & Barrett, 2-3, West Street, Finsbury Circus, Е.С. 


Holders, Ltd. (10,863).—Private company. Registered 
December 30th. Capital, £10,000 in £l shares. To carry on the business of 
electrical, mechanical and general engineers, contractors, manufacturers and 
agents. The subscribers (each with one share) are: L. R. Morshead, 17 
Victoria Street, London, S.W.1, engineer; R. Steel, 8, Gladstone Place, Leith, 
engineer. The first directors not named. Qualification, £250. Secretary: К. 
Mitchell. Registered office: 87, Hanover Street, Edinburgh. 


Mountain Railways, Ltd. (162,384).— Private company. 
Registered January 2nd. Capital, £19,000 in £1 shares (6,000 preference). To 
obtain from the French and ltalian Governments concessions for the construc- 
tion and working of a railway from Briancon, in the Hautes Alpes Dey,.t- 
ment of France, to Oulx, in Piedmont, in Italy, across the Mont Genevre 
Pass of the Alps, and to adopt an agreement ctt N. Fell. The sub- 
scribers (each with one share) are: W. Brown, 40, Woodgrange Avenue, N.12, 
engineer; W. R. Makepeace, 22.3, Laurence Pountney Lane, E.C.4, iron, 
steel, and engineering exporter. |The subscribers are to appoint the first 
directors. Solicitors: Wilkinson, Raikes & Son, 34, Nicholas Lane, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Dartmoor Electric Supply Co., Ltd.—Issue registered De- 
cember 5, 1919, of £2,350 debentures, part of a serics of £5,000 already regis- 
tered. 


Tyne Electric Steel Foundries, Ltd.—Particulars filed 
November 25th, 1919, of £15,000 debentures, charged on the company's under- 
taking and property, present and future, including uncalled capital, amount 
of present issue being £4,400. 


W. A. & R. J. Jacobs, Ltd.—Debenture for £10,000 regis- 
tered November 22nd, 1919, charged on land at Edgware Road and land and 
buildings at Hendon and the company's undertaking and property, present 
and future, including uncalled capital. Holders: L. C. W. and Parr's Bank. 
Ltd. 


EEE 


CITY NOTES. 


The annual meeting was held on Friday 


Adelaide last, Mr. J. B. Braithwaite presiding. The 
Electric Supply chairman said that the most important 
Co., Ltd. change in the balance sheet was caused by 


the steps which the board had thought it 
prudent to take in raising the additional capital necessary to 
establish the future of the company. During the year they 
had issued £250,000 of 5 per cent. cumulative preference 
shares of £1 each. In view of the rates which were now being 
paid on similar securities he thought they were fortunate in 
getting those shares issued at par. They provided them with 
the capital which they estimated would be necessary for 
erecting the new power louse at Port Osborne. The 5 per 
cent. debenture sinking fund stock continued to be redeemed, 
and they were offering to exchange the stock for 5 per cent. 
War Loan. They hoped that would enable them to obtain the 
amount of stock they required for the sinking fund, and 
would still further reduce the amount outstanding. The 
dividend equalisation account stood at £25,000, the same as 
for some years past, and was a sort of guarantee that the 
dividend was likely to be maintained at the figure at which 
it had stood for some years. The results of the past year 
had been disastrously interfered with bv the prolonged strike 
in Australia, which only just ended about the close of 
their financial year. The strike cost the company very con- 
siderable sums directly and indirectly. They lost 21 millions 
of units in output, and in the net result, the profit instead 
of being, as еу had every reason to expect it would have 
been from the results of the first seven or eight months of 
the vear absolutelv a record for the undertaking, was nothing 
very striking. As it was, the revenue had increased by £18,993 
which in the circumstances was very satisfactory. The in- 
crease in consumers connected was very satisfactory, but it 
would have been larger but for the seamen's strike, which 
delaved the shipment of poles, so that they were unable to 
make the necessary connections. It was a very satisfactory 
thing that the expenditure thev had made in the past on 
extending their mains into districts where they were likely 
to get new consumers, was now bearing fruit, as waa evidenced 
by the fact that of the new consumers connected last vear 
no less than 832 were made with no extensions of the mains 
at all; it was a thickening up of the mains еу had already 
laid. In spite of the etrike, not onlv did the gross revenue 


increase a little, but the units sold increased to a small ex- 
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had established a night tariff with а view to inducing people 
to take current during the night, when the load wae not 
wanted for other purposes. The number of consumers who had 
availed themselves of that night supply had increased from 
65 to 95, and they were still continuing to receive inquiries. 
With regard to the new power house at Port Osborne, a lease 
had been secured on satisfactory terms, and they were now 
actively engaged in the laving out of the station. In view of 
the labour troubles he did not like to say when they hoped 
to have the power house running, but the board. would press 
on with the matter with the utmost possible speed, so that 
they might reap the advantages they expected at the earliest 
possible date. The record of the company's employés in 
regard to the war was: 91 enlisted, of whom seven were 
killed, and 34 had already returned to the company's employ. 
Thev continued to give preference in employment to returning 
soldiers, whether thev were previouslv in their employ or 
not, and out of a total establishment of 393 male and feinale 
employés, 69, or 19.9 per cent., were returned soldiers. 
Mr. R. Percy Sellon seconded the motion. 


The E. Н. Geist Elektriaitats A.G., of 
Cologne-Zollstock, which was compelled *o 
go into liquidation several years ago in 
consequence of the competition of the big 
firms even for comparatively small contracts. has now held 
its final meeting. and will be removed from the register. 

The report of the Norddeutsche Kabelwerke A.G., of Berlin- 
Neukoln, states that it was impossible for sale prices to keep 
pace with the growth in the working expenses in 1918-19. 
After placing 15,000 marks to depreciation, as compared with 
260.000 marks in the previous vear, the accounts indicate net 
profits of 400,000 marks, ав against 378,000 marks, permitting 
of the payment of a dividend of 14 per cent., as contrasted 
with 15 per cent. in 1917-18. The share capital is now to be 
increased from 3,000,000 to 5,500,000 marks. 

The A.G. fur Elektrizitats Anlagen, of Berlin, which ia 
chiefly an investment company, states in the report for 1918-19 
that two of the company's works are situated in Poland. one 
in the free State of Dantsic, snd one in the occupied district 
of the Saar. The future of these works was uncertain, and 
the liquidation of the interests held in the Imatra Co.. of 
Brussels, and the Moscow Electric Power Transmission Co., 
of Petrograd, could also not be foreseen. 'The net profits 
amount to 533,000 marks, as against 630,000 marks in 1917-18, 
and the dividend is at the rate of 5 per cent., this contrasting 
with 6 per cent. in the preceding year. 

The directors of the Rheinische Elektrizitats A.G., of Mann- 
heim, which owns and contracts for the erection of supply 
works and installations, state in their report for 1918-19 that 
the company liad been compelled to purchase large stocks of 
raw materials owing to the great activity in new construction 
and installation work, the high prices paid absorbing a con- 
siderable sum. It was therefore proposed to issue 4{ per 
cent. debentures for 5,000,000 marks, and to increase the share 
capital from 11,000,000 to 16,000,000 marks. The accounts 
show net profits of 1,000,000 marks, as against 1,001.000 marks 
in 1917-18, and the dividend is 7 per cent. and 5 per cent. 
in the two years respectively. 

The report of the Siemens-Schuckert Werke, of Berlin, for 
1918-19 states that the company was confronted with difficult 
problems owing to the oppressive burdens of the Treaty of 
Peace and the taxation policy of the '' Empire." The great 
requirements of the world could afford the company an 
abundance of work; it must be remuneratively fashioned in 
the interest of German industry. The unfavourable situation 
of German currency should not lead to the dumping of 
national manufactures. A recovery of the national economy 
could only be brought about by a materia] increase in the 
production, which was not attainable with the present average 
output per workman, and by the greatest economy at home 
and an expert financial policy. Including the balance brought 
forward the gross profits are returned at B. 488.000 marks, 
as compared with 26,940.000 marks in 1917-18. and the net 
profits at 15.298.000 marks and 15,837,000 marks in the two 
years respectively. The dividend is at the rate of 10 per 
cent., being the same as in 1917-18. 


German 
Companies. 


Anglo-American Telegraph Co., Ltd.—Balance dividends 
of £1 10s. per cent. upon ordinary consolidated and preferred 
stocks, and a first and final dividend of £1 10s. per cent. upon 
the deferred stock, less tax, in each case, making. with divi- 
dends already paid, £3 15s. per cent. upon ordinary con- 
solidated stock, £6 per cent. on preferred stock, and £l 10s. 
per cent. on deferred stock for 1919. 


Dublin United Tramways Co. (1896), Ltd.—After paying 
7 per cent. final on the ordinary shares, making 6 per cent.. 
plus a bonus of 1s. 6d., tax free, for the year, 217.080 is carried 
forward. To track renewals £30,000 is put; £97.000 to car 
renewals: £19,891 to general reserve; and £4,000 to deprecia- 
tion of investments. 


Kaministiquia Power Co.—Dividend on the common stock 
for the quarter ending January 31st а! the. rate of 8. per 
cent. per annum. 


Montreal Light, Heat & Power Consolidated Co.—Ouar- 
terly dividend of 1 per cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


WHILE in some departments of the Stock Exchange business 
has quieted down to a slight extent, on the whole there is 
still a lot of trade doing. The disappointment felt at the 
failure of negotiations in the moulders’ strike has not sufficed 
to hold back prices of iron, steel and engineering shares, but 
the bility of imminent railway trouble makes itself felt 
In the Home Railway market, where prices have yielded 
ground again. Speculative investment continues active. The 
view 18 generally expressed round the Stock Exchange, how- 
ever, that if the railwaymen should strike, and particularly 


if they do so without warning, the effect upon markets would 


be much the same as it was last autumn, when for & few 
days a sort of semi-paralysis settled over enterprise, forcing 
down the prices of speculative issues, while at the same time 
it produced a demand for the more sober stocks. The anomaly 
in the coal trade, whereby manufacturing concerns, having to 
pay more for their coal than the ordinary householder, are 
enabled to obtain supplies fairly freely, removes the appre- 
hension of acute coal shortage from the industrial depart- 
ments, and the electricity supply section, amongst others, has 
hardened up. 

Statements which were current to the effect that the 
General Electric Co. and Edison Swan were going to amal- 
gamate have been promptly denied, and the course of Edisons 
has been rather curious. The shares, after being 27s., fell to 
24s. 9d., from which latter figure there was a brisk recovery to 
268. 3d., and the market looks а good one, with several sub- 
stantial buyers about. Expectation is kept alive by mysterious 
hints as to developments which are likely to occur, and it is 
eaid that next week should bring definite news. In the mean- 
time, it would appear to be advisable for proprietors to keep 
their shares. 

Another rumour which was current some time ago, and 
which was contradicted at the time, seems likely to prove 
material after all As we mentioned here, the Anglo- 
Argentine Tramways Co. was expected to pay off the arrears 
of interest which have accumulated on the first and second 
preference. Like the report of Mark Twain’s death, this 
turned out to be premature. News, however, has come in 
this week that the municipality of Buenos Aires has eanc- 
tioned the ordinance approving a 12-cent fare. This is exactly 
what the company had been hoping, and should make such & 
diference to the receipts of the undertaking as may easily 
enable the arrears of dividends to be paid. Prices of the com- 
рапу'в issues are therefore harder. The last time that the 
first preference received а dividend was in June, 1917, while 
the second preference have gone without anything since Janu- 
ary, 1916, so that there is 24 years, equivalent to 13s. 9d., less 
tax, due on the former class and £1 3s. on the second. It 
looks, moreover, as though the company were likely to regain 
its earning capacity, and the announcement is verv gratifying 
to those who have maintained their faith in the concern 
during the war period. 

Underground Electric income honds have dropped back 34 
to 84. The ordinary shares shed 4 to 91. and the A” went 
back to 7s. 6d., while Districts and Metropolitans are hoth 
lower at 21 and 25 respectively. Congestion on the lines 
meanwhile becomes, if possible. more acute. Between the 
companv's intention to raise fares and the furious protests 
which have arisen against such a step on the nart of the 
uncomfortably-carried travellers, the investor has little induce- 
ment for buying Undergrounds, and the present holder is 
somewhat in despair at the whole position. Nevertheless, the 
income bonds may be cautiously recommended ав worth 
mixing with other investments owing to the return which 
they offer, the fact that the dividend is paid free of tax and 
also that the coupons can be cashed in New York at the 
fixed rate of 4.86 dollars to Ње £. As soon as the present 
tyranny of uncertainty is over-passed, the vrice might easily 
go to the neighbourhood of 90, though it has to be remem- 
bered that more capital is likelv to he wanted before long, and 
W of this sort may rank in front of these income 

nds. 

The feature amongst electricity supply shares is the strength 
of Citvs, a rise of £1 carrying the price to 13. This is fullv 
80s. higher than it was nt the time when attention was first 
drawn here to the likelihood of the companv increasing its 
dividend in respect of the last six months. Metropolitans are 
4 up at 34. It is reported in the market that there is rather 
more inquiry for shares in this group. although it must be 
admitted that popular attention is still mengre. General 
Flectrics are better at 41s. British Insulated at 2 1-16 are 
the fraction to the good.  Indis-Rubber shares fell awav 
abruptly to 16, which is ex the dividend. Siemens lost 1s. of 
their previous half-a-crown rise. Castner-Kellners have fur- 
ther added 8s. 9d. to their price on the proposed arrange- 
ment with Brunner Monds. whereby the latter companv offers 
two of its own shares to everv one of Castner-Kellner. 
Brunner Monde stand about 41s. 3d. Several other possible 
amalgamations are talked of in this department, and all the 
tendency nowadays is in the direction of bie combinations. 
In which connection it mav be incidentally observed that a 
broker asking the price of some unfamiliar share the other 
dav was told that it was not known in the market, the com- 
pany being ‘л small affair, with a capital of only a quarter- 
of-million sterling.” 


== - 
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The cable market ie “uninteresting. e Anglo-American 
deferred rose à on the declaration of the dividend, which is 
30s: for:the year. United River Plate Telephones have re- 
covered to 74. Merconis are.& better market at 4 5-16. Gossip 
once more plays with а report, said to emanate froin the 
other side of the Atlantic, that there may be coming fusions 
in this group before very long. Possibly this accounts for the 
recent buying of Canadian Marconis, which has stiffened the 
price to 14s. 3d. American Marconis remain a quiet market 
at 33s.. Callenders at 8$ have started to recover after their 
recent heaviness, and the preference are better at 43. Auto- 
matic Telephones have risen to 858. bid. 

Mexicans have gone ahead im fine style. Practically every- 
thing connected with the country advanced by leaps and 
bounds. The advent of & Commissioner to this country from 
Mexico is held ae а precursor to the ardently-desired eettle- 
ment which has been tantalisingly within reach for the last 
year or two. Carranza is declared to be heartilv sick of chaos, 
and to be anxious to consummate a loan with the United 
States that shall re-establish his distressful country. Conse- 
quently, rises ranging from 9 to 10 points have occurred in 
various issues of the Mexican government, railway and utility 
companies. There has not been much actual business, quota- 
tions being marked up largely as a matter of sentiment. This 
accounts for the lack of discrimination which has occurred in 
adding points to prices, various anomalies. being noticeable in 
the way in which common and preferred shares have been 
lifted to nearly the same levels as the bonds. Best prices 
were not maintained, but any confirmation of the more favour- 
able atmosphere (which is all it can be called at present) would 
probably advance prices still further. In Engineering shares, 
Babeock. & Wilcox are à harder. Rubber shares keep toler- 
ably active, although a setback in the price of the raw ma- 
teria] laid a check upon the previous optimism. 


3 


' SHARE | LIST OF ELECTRICAL COMPAN TES, 


ie | Номи ErnzOTRiCITY ÜOMPANIES. 
ДЕА De Dividend Prioe 
Donar Je Mw Rc атр d — . Jan. 18, DS Yield 
е tr 1917. 1918. 1920, Rise or fall. P. d. 
Brompton Ordina s . 10 B Bg — £616 2 
war ade О -do aer. zT. a 2 =; 888 
о. do. ' un = 
Chelsea. 6D 8 xd — 514 8 
Сиу of London, 8 В. 18 +2 906831 
до. 55 6 | — 6 6 4 
County ef Londen " 7 7 i — 194 
Кеп ын . MAC 2 25 $8514 
ens n n ary ..’, „„ ` r А — 
London EBieotrio . Rü д 1 — | 
do. do. б pet cent. Pref.. 6 6 = 8 17 10 
Metropolitan. e 4 5 + à $8 00 
av r cent. Pret ^ % 4 2ixd — 116 6 
Bt. Jeu an Mall . . 9 10 6 — 868 
Beuth London à 85 6 E — 18 6 
South Metropolitan Pret. .. e, 7 1 1 — 17 0 0 
Westminster Ordinary .. .,. 9 ‘8 б — 11% 0 
. JTELEGRAPHS AND TELEPHONES, 
inte gun. Tel. Pref, б.е sb 6 6 a — 6 19 8 
Del. vs Ж là 88/6 22, +4 614 1 
Chile Telephone T .. 8 8 — 6 6 6 
Cuba Sub. Ord. as a. 1 $ — *8 19 4 
Eastern Extension 225 es B 8 a6 — 5 0 0 
Eastern Tel. Ord. .. T 8 8 161 — *4 15 7 
Globe Tel. and T. Ord. .. .. 1 8 1 — *419 8 
do. do. Pref... ^... 6 6 — 6 8 1 
Great Northern, Tel. . 99 99 — 9 7 2 
Indo-Nuropean . 18 18 — 6 18 4 
Marconi 90 % x. t 516 8 
Oriental Telephone Ord. | 29 16 10 2 — 5 414 1 
Uníted R. Plate Tel. 82 8 8 7 + үң *5 8 8 
West India and Panama .. 18 1/8 178 — ys Nil 
Western аа 8 8 n. =. *4 14 9 
1 Номе RAILS, 
Central ЕРИ Ord. . 4 4 684 — 6 16 9 
Metropolitan . M 1 1 25 — 1 5 0 0 
do. District d Ni Nil 21 — 4 Nil 
ndcrground Electric Ordinary.. Nil Nil 24 — e? Nil 
йо. do. “A” . Nil Nil 2/6 —3а Nil 
do ” do. Ineome eS 14 6 B4 —34 5 19 3 
Е Ж Forsign Trams, &c. : 
Adelaide Sup. вр percent. Pref... 6 6 8i — 7 14 10 
Anglo-Arg.: уана, а де 6à NI 4 + — 
do. do! 5 Deb. es b b 644 +8 115 0 
Brazil Tractions  .. i T — — 60 —1 — 
Bombay Electric Pref. · 6 6 1 а= 490 
British 5 1088, Rly. Pice. 5 5 6 — 800 
do. Preferrred Nil 2 56 — 48 9 
" ao ' de. Deferred Nil N 52 — Nil 
do. Deb. 43) 63 * 615 0 
Mexico” Trams 5 per cent. Bonds.. N Si 46 ED Nil 
do. 6 раг cent. Bonds.. Nil il B68 473 Nil 
Mexican Light Common .. .. Ni Nil 224 +6 Nil 
do.. Pref. . Nil Nil +5 Nil 
do. lst Bonds...  .. Nil Nil 58 +43 — 
5 - : MANUFACTURING COMPANIES 
Babcock & Wilcox .. i 15 16 “4 
British Aluminium Ord. .. . 10 10 . 153 = i 5 12 3 
British Insulated Ord. .. .. 25 194 2755 + 1 6 1 6 
Calienders .. .. . 25 395 8 +# 750 
64 Pref. oe ee ee 5 А 64. „42 == й ‚7 2 1 
Castner Kellner CIN 95 W 3 + 14 315 7 
Crompton Ord. " ds T 1 10 21/6 — 9 6 0 
Edison-Swan, „A œ. — ^5 + ё 712 4 
do. до. 6 per cent. Deb. 48.5 793 BUE 659 
Electric Construction > .. 1 10 „ 11 —. 982 
Gen. Elec. Pref. | tive Р 6 64 19/6xd — 612 6 
do. 4 Ord. oo oe “Ge ` 10 10 | 41/- 4 1/- 4 17 "] 
Henley ee ee + еө ^ qo бә * 25 1 2 4 — +” 5 11 1 
do. Prel.. 3 M 43 44 34 , — . 6.4 2 
India-Rubber.. 8 855 s 10 10 16 —11 *6 5 0 
Met. -Vickers Pret. ee ЕТ ee — br cond PIE ! — 5 14 0 
BiemensOrd..., ^. es .. — 10 28/6 —W-- 7.0 4 
Telegraph Con. ee ee ° 20 20 264, — 2 АГ 10 6 


* Dividends paid free of Income Tax, 


T боо We x о. » 
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MARKET QUOTATIONS. К 


IT should be remembered, in making use of the figurea appearing 

in the following list, that in some cases the prices are only general, 

and they may vary according to quantities and other circumstances. 
: А t8 fi. 
Tuesday, January 13th. 


— — ————— — — — — = ———— — 


: Latest ' Fortnigbt's 
CHEMICALS. &c. | Ргісе. Ine. or Dec. 
| T 
a Acid, Oxalic ... T Жез e. per lb. 1/5 
a Alnmoniac Sal pertn 495 
a Ammonia, Muriate (arge erystal T £15 
a Bisulphide of Carbon v ” T m 
a Borax .. TORRES iak » j £H i oe 
a Copper Sulphate 2. c... .. „ 444 4s inc. 
а Potash, Chlorate  .. V» e. рег Id. 1/1 vd 
» Perchlorate i D 1/3 ate, 
: Shellac per cwt.. £48 10J- | : £10 10/- in. 
a Sulphate ot Magnesia e .. рег ton £15 vis 
o SURI Sublimed Flowers j {| - £28 
Lump  .. .. .. „„ 525 "M 
а а Soda’ Chlorate | .. "n .. per lb. 6d. 
„ Crystals .. per ton 170% | 
а Bodium Bichromate, casks .. perlb. , es 
‹ f n FC И " T 
METALS, &c. . ; hes EE: 2n" 
g Babbitt's Metal Ingots — . рег ton £118 to 4845 — .. 
c Brass (rolled metal 2“ to 12" basis) рег 1р. |... 1/38 12 а. ine. 
с „ Tubes (solid drawn). . 5i | ІП to 1/7} | Id. to 1d. inc. 
„ Wire, basis э, v» 1A id. in. 
с oe Tubes isolid drawn) arn E | 1/91 1 а. in. 
g „ Bars Ша, мелей), per ton | £167 4140 ine. 
go Sheet , f omes i £167 | £10 inc. 
g „ Nod | cate T £167 { £10 inc. 
d ši : (Eleotrolytic) Bars" ЁЗ? » | 415 £3 dec. 
d LA] » eets LAJ £156 ove 
d » i Wire Rods. yit d £140 £3 dec. 
а. Н.С. Wire.. per lb. 1/5$ ad. dec. 
f Ebonite Rod "ES in "c 3/- ШУ, 
„ . Sheet ia eus mo 2/6 . A 
n German Silver Wire Swa sis T 2/9 44; inc. 
h Gutta-perchs, fine не i н" 138 /. 2½ to 3/- inc. 
h Indis- rubber, Para fine ... — a 277717 4d. ino . ` 
į Iron Pig (Cleveland Warrants) per ton Nom. |, 
» Wire, galv. No. 8, Р.О. . qual. j £48 10/- ‚ 24 100. inc. 
g Lead, English Pig КЕ | £48 10/- | £2 inc. 
8 Merouty dos А рег per bots. £23 10/-. 10% dec. 
ө Mica (in original oases) small .. per lb 6d. to 4/6. Yes eat ch 
ы TESI „. medium. T 5/- to 10/- -— 
„ large " 12/6 во 25/ & u seen 
т Phosphor Bronze, plein castings s occ! 1/8 te 2/ ue das inc. 
7 " » rolled bars and rods К? |. 9/8 to 2 
» rolled strip & sheet 8 fs 2/8 to 2/9 
4 Silicium Bronze Wire per Ib. 1/11 " ła. Час. 
r Steel, Magnet, in hars ee .. per ton E 
s Tin, Block (English) . .,.. .. T |. 4878 v £98 ine. 
Wire, Nos. 1 to 16. * . per lb. | 5/- . 6d. inc. 
White Anti frietion Metals per ton 490 to 4845 ад t 


Quotations supplied by— 
Jaines & Shakespeare. 
Edward Till & Co, 
é Bolling & lowe. 
1 Richard Johnson & Nephew, Ltd. 
" Е Ormiston & Sons, 
.F. Dennis & Со, 


а G. Boor & Co. 

e Thos. Bolton & Sons, Ltd. 

d Frederick Sinith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


"Two American Turbine Accidents.—A 3,000-к\. hori- 
zontal Curtis turbine, installed in the station of the Connecticut 
Light and Power Co. , Waterbury, Conn., eight years ago, completely 
wrecked itself on November 18th, killing two men, injuring others, 
and doing damage to other turbines and the power-house building. 
The machine ran at 1.800 R. P. u., and had a rim speed of about 
400 ft. per second, which is much lower than velocities which are 
safely carried upon modern machines by the s&me builders. Some 
of the wheels were split apart, others were badly battered and 
broken at their peripheries ; the shaft was broken, and the bolts in 
the coupling were bent. The turbine end of the shaft was hurled 
upward, just clearing the adjacent turbine, but bending the lifting 
bolts in the top of its casing; the broken shaft continued on, 
striking and bending the crane rail and landing outaide the turbine- 
room, Exclusive of the generator stator and rotor, the heaviest 
piece of broken metal probably did not weigh more than 500 lb. 
Viewing the wreck and the turbine-room, it seems remarkable that 
the severe damage was confined to one machine. This turbine was 
one of six, all set transverse of the room, having two machines to 
the north and three to the south of it. 

News: comes also of the failure of a. 4,000-KW., six-staze, 
1. 800-R. P. M. unit at the Ashley Street station of the Union Electric 
Light and Power Co., at St. Louis. This was installed in 1911, and 
was the second of the horizontal type put out. Investigations of 
both accidents are under way.— Power. 


Sparking at Brushes. — Although sparking at the 
brushes of low-speed machines may not cause serious trouble, it is 
as well to take steps to prevent it. The peripheral speed of the 
commutators is insufficient to throw off dust particles and cleaning 
at intervals is atroublesome operation. A suggestion, put forward 
by Mr. B. A. Briggs in Ter, for the prevention of sparking is 
that an additional brush be mounted in a separate holder. This 
brush can be made of wood or fibre, the actual part in contact 
with the commutator consisting of two or three pieces of canvas 
cut to the necessary width. THe canvas can be turned or changed 
when necessary, the frequency depending upon the nature of the 
surrounding atmosphere, 
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THE PHYSICAL SOCIETY’S EXHIBITION. 


THE tenth annual exhibition of electrical, optical and other 
physical apparatus held under the auspices of the PHYSICAL 
SOCIETY OF LONDON and the OPTICAL Society at the Imperial 
College of Science and Technology, South Kensington, on 
January 7th and 8th, was looked forward to with more than 
usual interest, it being the first post-war exhibition, and 
was hoped to reveal the progrees that had been made during 
the war period by scientific instrument manufacturers. 
Although there was a good deal of interest to be seen, we 
were disappointed to find on the occasions of our visits that 
the attendance was very аша. 


The discourses by Prof. F. J. СнЕзн!в®, C. B. E., on Some 
Polarisation Experiments," and by Prof. A. O. RANKINE, 
D. Sc., on the Use of Light in the Transmission and Repro- 
duction of Speech, were full of interest. The latter ex- 
plained that the main effect of light upon the element sele- 
nium was due to the red rays of the epectrum. Its suscep- 
tibility to red rays was illustrated by a magnified beam 
passed through red-coloured glass and thrown on a scale by 
& mirror galvanometer; the maximum effect lay somewhere 
between the orange and the red. Prof. Rankine then ex- 


plained his photophone, which consists essentially of a gramo- 


phone sound-box with a delicately poised mirror in place of 
the needle. The mirror oscillates in accordance with the fluc- 
tuations of the sound, and the beam from the mirror, travel- 
ling to the receiver, conveys these oscillations with it, the 
eound being reproduced in а telephone with the aid of a 
selenium cell. With sunlight there would be practi- 


Ев. 1.—EVERSHED HIGH-PRESSURE D.C. SET, 
WITH COVER REMOVED. 


cally no limit to the range of transmitting speech through 
the medium of light other than that interposed by the curva- 
ture of the earth. With a helio mirror of 6 in. diameter, 
however, distinct hearing was possible at a distance of eight 
miles. There was an important advantage in this over wire- 
Jess telegraphy in the fact that speech transmission between 
the transmitter and the receiver could not possibly be inter- 
cepted. The two instruments had to be in line with the beam. 
Photographs of. speech recorded by the selenium apparatus 
were shown, including the vibrations produced by articulating 
the words опе” and "five." The open vowel sound of the 
latter was brought out conspicuously. 

One of Prof. Rankine’s conclusions is that the average 
individual makes more vibrations than his auditor requires, 
but the ear makes up for many deficiencies. 


The collection of WAR ExHiBITS included à number of in- 
teresting captured German instruments relating to artillery 
&nd gun sighting. German compasses were exhibited by the 
ADMIRALTY COMPASS OBSERVATORY, Slough, while the AIR 
MINISTRY had on view а collection of captured German in- 
struments, amongst which the following were noted: A type 
A. F. S. 43B. Telefunken sender; type E. Vi 890. amplifier 
in a case with valves, resistance tubes, voltmeter, H.T. battery 
in case, and suspension springs; a W/T type D. No. 1,115 
transmitter from a D.F.W. two-seater; a Huth short-wave 
receiver complete in case; a 270C. Telefunken generator; a 
Grass & Worff signalling lamp and Bosch landing light; an 
Accumulator-Fabrik A. G. Varta, 12-volt, 26 amp.-hour 
unspilable accumulator; a wind-driven, 200-watt, 50-volt, 
D.C. Telefunken generator; a Sachsenwerk 250-watt, 50-volt, 
р.с. gear-driven generator; and an electrically-heated muff 


and boot. 


The ‘SHERINGHAM DavLiaHT," which we described in a 
recent issue, was experimentally demonstrated at intervals 
by Mr. L. C. MARTIN. This invention is а reflector for cor- 
recting artificial light, the result, it is claimed, closely ap- 
proximating daylight. An attempt is made to reduce the 
excess of rays in the red end of the spectrum present in arti- 
ficial light and thereby to emphasise the effects of the blue 


&nd violet rays. | 


Messrs. NEwTON & Co. showed optical lanterns and fittings 
for use in lecture halls, &c., including a hand-feed arc lamp 
for optical projection work, and а new half-watt metal-fila- 
ment lamp with resistance for any supply from 100 to 940 
volts. Another new half-watt lamp was shown with an ac- 
cumulator and з special mirror for use in optical lanterns. 
This lamp, being provided with a special cone form of con- 
centrated filament, is claimed to give very good results for 
small halls where electricity supply is not available. It is 
made in two patterns for use with 6 or 12. volt batteries con- 
suming 5 amps. in each case. 


MESSRS. EvERSHED & VIGNOLES, Lrp.—Standard '' Megger 
and Bridge Megger resistance testing sets, the Dionic ” 
water tester, portable indicating instruments, and record- 
ing instruments formed the basis of this exhibit. Work- 
shop ohmmeters were shown, which without the use 
of a bridge rapidly give not only insulation resistances but also 
other resistances by direct reading, and can be supplied to 
cover & range from 10 microhms to thousands of megohms. 
An improved form of p.c. leakage indicator, which not only 
gives warning of the development of a fault but also enables 


Fic. 2.—EVERSHED LEAKAGE INDICATOR. 


the insulation resistance of each main to be measured, was 
exhibited in operation; the chief difference from the earlier 
pattern is the use of a switch instead of pressing keys to obtain 
the successive readings. An accompanying table at once gives 
the insulation resistance of each main from these readings. 

The most striking feature of the exhibit was a high-pressure 
D.C. motor-generating set, giving 15 milliamperes at any volt- 
age up to 5,000 volts; the set consisted of а motor driving three 
small magneto-generators, which were connected in series and 
mounted on a base-board with suitable insulators. А specially 
designed cut-out protects the machine from damage due to 
overload or a sudden short-circuit. The generators are во 
constructed that the pressure wave-form is practically free 
from ripples, and the current generated is suitable for X-ray, 
cathode-ray, and research work generally. 


Messrs. ELLIOTT BROTHERS (LONDON), Lrp., had a handsome: 
show of their standard apparatus, including a laboratory watt- 
meter with a variety of ranges, millivoltmeters, a portable 
bridge, the Century testing set, and their tubular magneto 
and revolution indicator, which is used to indicate at a dis- 
tance the speed of the engines of aircraft. Other items were. 
parts of the Elliott gvrostat, and а varietv of etched metal 
name plates, dials, &c., a branch of work in which the firm 
has attained to a high degree of accuracy and excellence of 
workmanship. 


Messrs. CHANCE BROTHERS & Co., LID.— Protective glasses 
for use in connection with the arc and in the presence of ultra- 
violet rays and X-rays were a special feature of this exhibit; 
a nickel-chromium arc was used as a source of ultra-violet rays, 
and demonstrations were given of the fluorescence of uranium 
glass and light barium flint glass. It was shown that when 
the visible rays of the arc were completely cut off by a thick 
screen of apparently opaque black glass, the ultra-violet rays 
were transmitted almost unaffected, but in turn were stopped 
by the interposition of a thin glass plate which was as trans- 
parent as window glass. Sir William Crookes's spectacle 
glasses A and B," which are manufactured by the firm, 
were exhibited; their opacity to ultra-violet rays depends upon 
the use of cerium and didymium in their composition, and they 
can be made practically as white as ordinary spectacle glasses: 
By the use of ecreens opaque to visible raye but transparent to 
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ultra-violet rays, with the aid of a sighting device, our mer- 
chant ships were able to keep station in convoys whilst no 
visible light was emitted to betray their positions to enemy 
submarines. 


Messrs. A. С. Cossor, Lb., exhibited а represen- 
tative collection of the latest models of X-ray tubes, 
applicators for electro-medical treatment, wireless valves, 


and other manufactures, which are of entirely British 
manufacture and of which a large number was supplied to the 
War Office. 


The X-ray tubes on view included the water- 


Fia. 3.—Cossor IRIDIUM-TARGET X-RAY TUBE. 


cooled and heavy-discharge radiator types of both iridium and 
tungsten target tubes, the latter target having, it is claimed, 
a very long life. Fig. 3 shows a pure iridium target tube with 
a bulb diameter of 20 cm. Heavy-anode and special-treat- 
ment tubes were included in the exhibit, each of the latter 
being guaranteed to have, before issue, turned a Sabouraud 


Ес. 4.—LopGE HIGH-TENSION VALVE. 


pastille, placed 7.5 cm. from the target, to the standard tint 
in 10 minutes when using one milliampere. Sir Oliver Lodge’s 
high-tension valves for heavy discharges, which require prac- 
tically no regulation, were also shown. This type of valve, 
fig. 4, is noted for long life, high efficiency, and heavy current- 
carrying capacity. 

MancoNr-OsRAM. VALVE Co., Lrb.—This interesting exhibit 
was almost entirely of an historical nature, illustrating the 
evolution of the thermionic valve, from the rectifying valve of 
Dr. Fleming in 1904 to the most recent three-electrode types 
made by the company, which supplied them in large quantities 
to the Government during the war. ‘The first valve manu- 
factured in quantity was the T. (150-200-watt trans- 
mitting), made for the Navy in May, 1917, by the Osram- 
Robertson Lamp Works; the first high-vacuum power valve 
(T.3, 350-watt transmitting) was made by the same company 
in February, 1917. During the same year several other valves 
were developed, for receiving, amplifying, rectifying and 
transmitting, and improved types folowed one another in 
quick succession. Twelve of the exhibits date only from 1919, 
and amongst these are found many large valves, including a 
l-kw. rectifying valve developed in March last by the Mar- 
coni-Osram Valve Co., and a 500-watt transmitting valve 
developed in September by the Osram-Robertson Lamp Works 
for commercial use. With the Marconi MT.1 valve (250-watt) 
wireless telephonic communication has been accomplished 
across the Atlantic. During the war the products of the Osram 
works were of the utmost value to our fighting forces, and it 
would be difficult to assign a limit to the possibilities of the 
thermionic valve in its peace-time applications. 


(To be continued.) 


ELECTRICITY IN BRITISH MINES. 


THE section of the annual report of the Chief Inspector of 
Mines for 1918 dealing with labour, which has just been issued 
as а White paper* contains some interesting details regarding 
the use of electricity in mines. According to the Coal Mines 
Act a return has to be made on January 21st of each year 
of the aggregate horse-power of electric motors in use above 
and below ground at each coal mine, and the following sum- 
mary shows the position at that date in 1919 :— 


Surface, Underground. Total. 

Н.Р. Н.Р. H. P. 

Scotland "We iu .. 40,330 143,869 184,199 
Northern  ... as s .. 112,375 114,949 227,324 
York and N. Midland .. 98,451 82,049 180,500 
Lancs., N. Wales and Ireland... 20,989 31,109 52,098 
South Wales d : 195,770 124,286 250,056 
Midland and Southern 18,860 52,330 71,190 
416,775 548,592 965,367 


Comparing these three totals with the previous year, an all- 
round increase is shown, though the percentages are not 
high, being 6.39 in the case of surface motors and 5.12 for 
underground. The percentage increase of H.P. above and 
below ground together amounting to 5.66, was lower at Janu- 
ary, 1919, than in any year since (and including) 1912, when 
the figures were first available. This is particularly reflected 
in the small increase in the number of electrically-driven coal 
cutting machines in use. These numbered 1,797 at the end 
of 1918, an increase of only 58, or 3.3 per cent. over the 
previous year. The slow rate of growth in 1918 was, of 
course, primarily due to other and more urgent demands upon 
the engineering works of the country. 

During the vear 1915 there were altogether seven fatal 
accidents at mines definitely due to electricity, resulting in 
one death in each case. Only one of these accidents took 
place above ground, and the figure for electric-shock accidents 
below ground (viz., 6) shows a disappomting increase of 
four over the preceding year. Consideration of the details of 
each accident—which are published in the report to direct 
the attention of managers and electricians-in-charge (among 
others) to the defects of plant or organisation—shows that 
with one or two possible exceptions, all might have been 
avoided by attention to simple and well-established safeguards. 
In two cases, for example, conduits or cables were used by 
men to help themselves along on particular occasions, causing 
an undue strain which snapped the cabies, while in the case 
of the surface accident a surface boiler stoker took hold of 
a broken overhead lighting wire, consisting of one-strand 
16 S.W.G., carrying alternating current at 230 volts, which 
was in his way while moving a wagon. In another instance 
a collier, while signalling on an underground haulage road 
by means of a pull wire, was killed owing to the wire 
coming in contact with an armoured cable on which the 
insulation had become defective. — Three-phase alternating 
current, 400 volts, was in use. 

Turning from coal mines to metalliferous mines, the follow- 
ing table shows the aggregate horse-power in use above and 
below ground in the latter at the end of 1918 :— 


Surface, Underground. Total 

H.P, H.P, H.P, 

Scotland "P" iis » s 629 329 958 
Northern . is "e site 603 3.373 3,976 
York and Midlands NT ian 194 284 478 
Lancs., N. Wales and Ireland 2,775 3.246 6,021 
South Wales E н 113 461 
Midland and Southern 5,714 1,537 7,951 
10,963 8,889 19,145 


American Plans in British India.— There are rumours 
of thé probable early appointment of a permanent Trade Commis- 
sioner in India by the United States Government, although so far 
the American Consulate in Calcutta is without definite news on 
the subject. In this connection, however, it is of interest to 
observe that Mr. W. H. Rastall is now visiting India as a Special 
Trade Commissioner of the United States Government to investi- 
gate the prospects for the extension of the sale of American 
machinery. Mr. Rastall is a mechanical engineer, who during the 
war was in charge, in Washington, of the aircraft productions of 
two of the American States, and he was dispatched on this special 
mission to the East just before the Armistice was signed. He 
came to India rid Java and the Straits Settlements, and proposes 
to stay four months, then proceeding to China and the Far East. 
Up to the present, with the exception of the American Consular 
officers in Calcutta and Bombay, virtually no commercial work has 
been conducted on behalf of the United States Government in 
India, but thia mission and the probability of the appointment of 
а permanent Trade Commissioner would seem to indicate a deter- 
mination to foster trade officially, and to presage still keener 
American competition in the Indian markets. — Board of Trade 
Journal, . 


* Mines and Quarries: General Report, with Statistics, for 
1918. Part II—Labour (Cmd. 490). Price 6d. from H.M. 
Stationery Office. 
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FAILURES OF TURBO-GENERATORS, AND SUGGESTIONS FOR IMPROVEMENTS. 


By J. SHEPHERD, M. i. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


AFTER several years of experience in many stations and with 
diflerent designs of machines, the more usual types of failures 
have been determined and may be roughly classitied under :— 
(1) Mechanical weakness, 
(2) Electrical weakness, 
(4) Heating and fire risk, 
(4) Ventilation difficulties. 
| MECHANICAL. WEAKNESSES. 
The efficiency of the eteam turbine increases materially 
with its speed, and modern generators are now run at speeds 
which would not have been considered practical six years ago. 


The centrifugal stresses in the rotor teeth, upon the rotor 


coils and their insulation are serious in amount, particularly 
so with speeds of 3,000 n.P.M., the centrifugal forces increasing 
with the square of the epeed. a 

To limit these stresses and retain the maximum epeed of 
rotation, the diameter of the rotor is reduced to the smallest 
practical dimension, the increase in size for increasing output 
being more in length than in diameter. As a result, the run- 
ning speed of the generator is generally above its first 
'' critical " speed. 

One serious result of the high speeds of rotation is the 
difficulty of effectively holding the rotor coils against centri- 
fugal forces. The portion of the coils within the winding slots 
is retained in place by metal wedges driven into dovetailed 
recesses, machined out of the top of the rotor teeth. The 
portions of the windings forming loops at each end of the 
rotor cannot be held in this manner. Originally they were 
secured in place by steel wire bands wound tightly upon the 
completed coils. | 

Such steel bands are, however, open to grave objections. 
When a short-circuit occurs at the ends of either the rotor or 
the stator, the bands are usually fused and the steel wires 
rapidly unwind. Again, the ends of the wire banding may 
become unanchored. Whenever a wire band fails, the result 
is invariably the wreckage of the rotor and stator windings, 


with more or less serious destruction of the ends of the stator : 


core. 

Consequent upon these troubles, solid rings of high-tensile 
steel are now used instead. These rings are turned out of 
substantial forgings in which internally hidden flaws may 
exist, and, from the etandpoint of reliable mechanical strength 
alone, they have not the advantage of drawn-wire bands. 
Moreover, alloys like nickel &nd chrome steel are compara- 
tively new, and the effect on them of prolonged heat and con- 
tinued etress has yet to be determined. If during ageing, а 
slow and continuous reduction in elastic tensile strength 
occurs, a periodic renewal of the bands will be necessary. The 
failure of а band is a catastrophe to be avoided at all costs, 
for it generally results in serious loss of life and plant. 

For many years а flexible type of coupling between the 
rotor of the alternator and turbine was generally used. Such 
flexible couplings required two bearings each for the turbine 
and generator. As the size of the combination increased, 
mechanical difficulties were experienced. Some 12 vears ago. 
Continental makers began to discard flexible couplings, and 
that practice has now been followed in this country. 

The internal losses of a modern generator are about 4 to 5 
per cent. of the rated output, and the heat resulting from 
these losses is almost invariably dissipated by forced air venti- 
lation through specially constructed air vents in the rotor and 
stator. With higher speeds, smaller diameters, and increased 
length of rotors, it becomes a matter of great difficulty to pass 
the required amount: of cooling air through the rotors. Gener- 
ally there is adequate room in the stator for the air ventilat- 
ing-spaces at the expense of iron space. On modern machines, 
the volume of the stator taken up by ventilating spaces is 
from 15 to 25 per cent. of the total volume. 

This method of open construction gives a mechanically weak 
form of eta&or core and, under the alternating stress, chatter- 
ing of the teeth may occur with consequent breakage. А 
further mechanical weakness occurs at the end of the stator 
where the winding must have spacings for the air freely to 
pass between them. | 

Another mechanical defect in the stator is the method of 
attaching the stampings to the frame. In earlier designs of 
generators; each stamping had two (or more) dovetailed keys 
on each sector, and these keys were threaded into machined 
keyways cut in the cast-iron frame. The cheaper form of 
construction afterwards adopted on the Continent was to 
stamp the devetailed keyways in the sectors with correspond- 
ing keys let into the frame. This construction does not give 
so direct & connection to the frame as the former, and has 
been the cause of numerous failures. With faulty workman- 
ship and inadequate propertion of the keys, the core worked 
glack at the keyways, with complete failure of the stator 
after a few months’ working. In other cases the volume of 
iron hae been insufficient, and the induction in the iron near 
the keys has caused serious overheating of the stampings and 
reconstruction of the stators became necessary. The probable 


: use at the ordinary workin 


cause was the formation of eddy currents in the steel keys, 
with the overheating of the keys and the portions of the disks 
near them. With certain conditions of load, this overheating 
became so serious as to burn off the paper insulation on the 
disks and to throw out a shower of sparks from the burnt 
paper at the air discharge. The former construction having 
dovetailed keyways punched out of the stampings gives a 
sounder machine. At the sume time the later method may 
give & good machine provided the keyways are well punched, 
of adequate size, and that pro allowance is made for the 
active metal lost by punching keyways out of the sectors. 

Inaccurate punching of the plates is another source of 
trouble, entailing ereessive fili 1 


ELECTRICAL WFAKNESSES. 

The electrical weaknesses in turbo-alternators have gener- 
ally developed since the aize of the machines and the systems 
to which they were connected increased to over 30,000 Kw. on 
a single set of busbars. The insulation on the stator bars is 
almost invariably micanite, worked on hot with & Haefley 
wrapping. If the stator bars are not adequately supported, 
bending will occur and cracking of the micanite insulation will 
result usually just inaide the ends of the stator core. A num- 
ber of different types of insulation have been introduced using 
Empire tape and similar fabric, interleaved with mica. After 
| ) temperature of turbo-alternators 
the fabric loses its flexible character and becomes as brittle as 
mica.: 

The ont between the bars and the end connectors is gener- 
ally soldered, and if care and time be taken a sound joint can 
be made by experienced workmen. There is, however, always 
the difficulty that out of hundreds of joints in a machine one 
may be defective. In practice it usually happens that a 
faulty joint is only detected through the machine giving way 
and the solder melting, with every risk of a fire. | 

The greatest electrical weakness in turbo-generators con- 
structed a few years ago was their inability to withstand the 
stresses set up on short-circuit. If even moderate movement 
of the stator bars occurs, cracking of the insulation is pro- 
bable, especially if the insulation is of some age, setting up & 


Fia. l.—THBEE-TURN BAR 
DivIDgD RADIALLY. 


Fia. 2.—THREE-TURN BAR 
DIVIDeD AXIALLY. 


Fig. 3:—ONE-TURN, FOUR 
BABS IN PARALLEL. 


Fie. 1. FIG. 2. Ба. 3. 


defect which will develop sooner or later into serious trouble. 
In fig. 1 is shown а three-turn per slot winding for а 5,000-Kw. 
machine, 6,600 volts between phases. The three copper tapes 
are arranged lengthways in the elot, giving a stiff bar with 
which there was no trouble on short-circuit. . In fig. 2 is 
shown the winding of another machine of similar size, 
laminated across the slot, and of better design for reducing 
the eddy currents, but the bar is not so rigid. Both machines 
worked under similar conditions, and were connected to the 
same busbars, but the winding shown in fig. 1 gave no trouble 
on short-circuit, whilst the winding in fig. 2 repeatedly broke 
own. 

On the multiple-bar and crushed-strand construction, diff- 
culties occur with stator bars of considerable section. The 
conductors do not nest firmly together, and a bum mica wrap 
around them cannot be made. Ап example is shown in fig. 3 
where the conductors were slack within their insulation, and 
in less than three years the insulation was worn away at the 
corners and caused a breakdown to earth at a very moderate 
working pressure. 

The latest method of constructing stator bars із а more . 
complete development of lamination. The stator bars are 
divided radially into several copper tapes, each separately in- 
sulated, and each tape is connected to another tape in the 
several bars forming the winding pitch at the ends of the 


_etator. At each joint the tapes are twisted relatively to each 


other, giving а complete change of position in each complete 
phase winding from the star point to the main terminal. 
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This construction eliminates eddy currents and gives a uni- 
form distribution of current in every section of the stator bar. 
It has the additional advantage of small joints, which enable 
the tapes to be fusion-welded together. The only large joints 
occur at the star points and at the main terminal connections, 
and these can be arranged well out of the revolving field. 
However, a bar laminated so completely has little stiffness or 
mechanical strength and requires very careful support. 


HEATING AND FIRE RISE. 


With the old type of low-speed generator the fire risk was 
not considerable, as the proportion of inflammable material 
was small With a modern turbo-alternator, owing to the 
high speed and compact design with small volume of active 
material, a very considerable portion of inflammable insula- 
tion is built into the machine. The stators have usually two- 
pole windings, consequently about 50 per cent. of the stator 
winding length is usually taken up by the connectors between 
the stator bars. These connectors are purposely spaced in an 
open manner to allow the cooling air to circulate, and the air 
is circulated at the speed of a tornado and is constantly re- 
newed by the fans. The inflammable character of the wind- 
ing may be augmented by oily vapour and dirt carried into 
the machine by the ventilating air and deposited as sticky 
material on the conductors. А fire once started at or near the 
end connectors is immediately swept round the openly spaced 
windings, and their destruction 1s a matter of only a few 
seconds. 

VENTILATION TROUBLES. 


The amount of air required to carry away the internal heat 
is dependent upon the internal losses and upon the permissible 
temperature rise. Allowing a rise of 50 deg. F. in the cooling 
air, and a loss of 4 per cent. in the generator, about 4 cu. ft. 
of air per minute per kilowatt of output is sufficient, and this 
allows for & certain amount of the air being short-circuited 
within the machine. Except under very exceptional conditions 
some form of filtering and cooling the air is necessary. The 
amount of dust caught by а dry filter from an air blast of 
40,000 cu. ft. of air per minute has been found per week of 
continuous working to be 5 lb. in the centre of London and 
2 lb. at the outskirts of London. 

Unless this dust be removed, it is sufficient to choke up the 
narrow air passages in the rotor and stator, which passages 
can be cleaned only with considerable difficulty, even when the 
rotor is removed. 

'The correct distribution of the air after entering the machine 
is а matter of difficulty. Even should the various air cur- 
rents be correctly distributed when the machine is new, 
deposits of dirt after use will soon alter the air distribution, 
and the effect of incorrect distribution of air is of serious prac- 
tical importance. 

The temperature of the ventilating air leaving the machine 
indicates roughly the amount of heating of the machine, but 
gives neither the maximum nor the average temperature, as 
the temperature gradient is unknown. If the separate dis- 
charge temperatures of each air current were known, а better 
indication would then be obtained of the hottest part of the 
machine. 

SUGGESTED LINES Or IMPROVEMENT. 


From the operating point of view, the requirements of 
modern turbo-generators are (1) reliability, (2) efficiency, (3) 
ease of operation. Reliability calls for machines which shall 
be fireproof, the coils of which cannot break down or over- 
heat, the insulation of which shall not fray, crack or 
deteriorate, and the electrical joints of the machine shall be 
so constructed that there is no chance of their giving way 
under load. Most operating engineers would consider relia- 
bility the most important of the above conditions, and would 
be willing to obtain it at the sacrifice of some electrical 
efficiency. 

Ease of operation requires some better means of knowing 
what is happening inside the machine. It ought to be possible 
to determine continuously, with sume accuracy and by simple 
means, what is the temperature of any part of the machine, 
and it is desirable to anticipate breakdowns by the indication 
of rising temperature of the faulty part, or otherwise, before 
the fault develops. 

The output of the machine should be independent of air 
temperatures, and if possible there should be some reserve of 
capacity to meet sudden overloads. 

Rotor coils’ centrifugal force. — When it is realised that a 
pressure of over 2 tons per sq. in. may be encountered, and 
that the insulation must stand continuously a temperature of 
900 deg. F., it will be seen that the insulation problem is not 
one of easy solution. The choice at present is restricted to 
піса and various forms of hard paper. The coil should be 
made of as great & width as possible, and the separate turns 
laid flat upon each other. The support of the coils against 
distortion at the end of the loops can be prevented by sub- 
stantial metal packing between the loops. 

The safest band over the coils would be one of drawn steel 
tape, which would require centering by other means than the 
coils themselves. With & laminated tape band, each turn can 
adjust itself to the strains upon it. 

Stator cores.—The trouble of soft cores is usually due to the 
end plates being of insutticient stiffness, and as they are gener- 
ally attached to the frame only at the periphery, there is a 


considerable spring across the face of the plate. In the case 


of cores of considerable radial depth, one or more rings of 
insulated bolts may be necessary in addition, in which case all 
electrical contact with the bolt heads and nuts on the end 
plates must be carefully avoided. Stronger supports should 
be provided for the teeth. | : 

Stator windings.—The end connections, if attached to weak 
laminated stator bars, are difficult to stay adequately. Usually 
fibre spaced blocks are laced between the ends of the stator 
bars at the junction with the end connectors; these give 
mutual support between the bars in & circumferential direc- 
tion, but stresses on short-circuit are also radial from the 
centre, and in. this direction the space blocks give but little 


support. The remedy is to provide continuous coil supports 


having winding slots for the entire length of the end con- 
nectors. 

Joints.—In the ideal inachine all the joints would be fusion- 
welded, except possibly in the case of the largest joints, where 
clamped and soldered connections would be permissible if well 
removed from the rotating field. 

Heating and fire risks.—The relation of the temperature to 
the useful life of the insulation is of great importance. A 
reduced temperature gives a greatly increased life. 


It would appear that for large machines working continu- 


ously night and day for months together, a temperature of 
150 deg. F. has much to recommend 1t from the point of view 
of capacity to meet sudden overloads and long hfe of insula- 
tion. 

Having the fire risk in view, all inflammable packing in- 
sertion and all fibrous insulation should be avoided in both 
stator and rotor. The ideal insulation is yet to be found, but 
it would have a substantial body of mica built up without 
inflammable gum or varnish and with some degree of flexi- 


Юу. The binding material of the mica and packing must 


have a high thermal conductivity and suitable specific induc- 

tive capacity to give a uniform electrical pressure gradient 
through the mass of insulation. l 
IDEAL MACHINE. 

Various designs kave been proposed using liquid cooling. 

Whilst the majority of them are of foreign origin the initial 


adaptation of water cooling to modern machines is to be. 


credited to Messrs. C. A. Parsons & Co., Ltd. 

All the liquid cooling designs on record appear to deal with 
the problem of heat dissipation as an adjunct to air cooling. 
If, for the moment, the principle of liquid cooling be accepted 
and be completely developed as & practical feature, a number 
of important modifications at once become possible. Air 
ventilation, with the difficulties of cooling and cleaning, be- 


comes unnecessary, and the fire risk of machines largely dis- . 


appears if there be no air to feed the flames. By eplitting up 
the water paths in the machine, and by providing adjusting 
cocks in the water supply to each cooling device, it becomes 
a simple matter to determine the temperature of each part of 
the machine and to adjust the water flow to give a uniform 
temperature with elimination of hot spots, and having regard 
to the superior cooling effect of water over air, a lower tem- 
perature would be possible with enhanced life of the insulation. 

A further and great advantage would be in the provision 
of continuous supports to the end connections of both stator 
and rotor windings, which at present are the weakest features 
of most generators. 

Various designs of cooling rotor windings have been drawn 
out for a modern high-speed rotor (fig. 4). 
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(a), (b), (c) air cooled. (d), (e), (f) water cooled. 
Кы. 4.— ROTOR WINDING, VARIOUS METHODS OF COOLING. 


Taking the ordinary air velocities in rotor ducts as 10,000 ft. 
per minute, and a moderate water velocity of 500 ft. per 
minute, the relative cooling capacities of the streams of air 
and water are as shown in the table below. The size of cool- 
ing ducts are taken as large as сап be constructed with the 
Winding slots shown. 
Relative 


Arrangement. Proposed by cooling capacity. 
Fig. 4 (a) Ordinary arrangement 1 
„ 4 (0) Siemens 0'8 
„ 4 (с) Schuckert 1'8 
„ 4 (4) Parsons 54 
„ 4 (е) Siemens Dynamo Works 83 
„ 40») Author 89 


The actual heat-abstracting powers of the two sets of con- 
ditions per degree F. rise in temperature of cooling medium 
for the velocities stated are: 

Air: 1,266 therms per minute per sq. in. of air duct. 

Water: 216 therms per minute per sq. in. of water duct. 
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- The capacity of water over air cooling is very marked, as 

might be expected, and may be in excess of the capacity of the 
insulation to conduct the heat. А rotor constructed with cool- 
ing ducts as shown in fig. 4 (f) is detailed in fig. 5, where 
water-cooled supports are shown for the end loops against 
side slip. 

Water cooling for the stator does not appear to have been 
developed to any great extent. 

If full advantage is to be taken of water cooling, it would 
appear desirable for the cooling arrangements to be in close 
proximity to the coils, with verv low-resistance heat paths, 
Deaigns have been developed by the author upon these lines. 

In fig. 4 (f) the heat from the rotor coils is directly trans- 
mitted to the iron tooth, which would be made slightly wider 


Fig. 5.—RoToR WITH SEPARATE Сои, Supports, WATER-COULED. 


than usual to compensate for the loss in section where the 
water duct is milled out of the solid tooth; the top of the duct 
is closed by a steel plug, fusion-welded in place. 

Fig. 5 shows a rotor with teeth cooled as described, and 
. provided with separate bronze coil supports at each end of the 
. core. The supports would provide continuous slots for the end 
loops of the rotor coils. The metal teeth between the coils 
give substantial р rt at the rotor periphery for supporting 
and centering flexible steel tape bands. The steel ring over 
the end flange is arranged to give a mechanical anchor for the 
end of the steel binding tape. 


(To be concluded.) 


DISCUSSION IN LONDON. 


Mr. A. B. FIELD said that the suggestions put forward by the 
author for & water-cooled generator were not new, and they 
could not be adopted at the present time because they would 
have to await improvements in details. By that he meant 
improvements in methods of insulation upon which the whole 
thing depended. It was his opinion that the present methods 
of air-cooling generators would certainly be euperseded. A 
method worthy of consideration was that of incorporating an 
air circulator and cooler in the generator itself; such & device 
had, he thought, greater ibilities than the author attri- 
buted to it. He agreed that in, say, 15 years time present 
practice would be considered quite as antiquated as that of 
1904 was considered to-day. | 

Mr. E. W. DickixsON's opinion was that the author's pro- 
positions would not solve the problem ; some considerable time 
would elapse before the introduction of the water-cooled 
generator would be possible. With regard to the suggested 
use of solid strip in place of binding wire, he thought the same 
objection, namely, the possibility of '' wiping ” end coils, 
would apply to both. Also concerning the merits of solid and 
flexible couplings. the former were, in his opinion, much pre- 
ferable. One of their greatest troubles was, he thought, that 
of workmanship.  To-day the average workman was nothing 
like so careful in carrying out his work as he used to be a few 
years ago. Carelessness and low-grade workmanship were 
responsible for a great many faults; if they could be sure of 
the workman putting high-class work in the machine the 
majority of common faults would automatically disappear. 

Mr. С. W. PARTRIDGE was afraid that the author must have 
been very unfortunate in his machines. The statement that 
generally the rotor and its shaft were turned out of & single 
forging held good only for machines up to 19,000 kw. and 
3.000 R.P.M.; beyond that size the plated construction was, in 
his (the speaker's) opinion, preferable, so that the inside of 
the rotor could be seen, and what was going on inside could 
be noted. He regretted the attack in the рарег on the Par- 
. sons’ flexible coupling; personally he had always preferred а 
flexible coupling. especially for large machines. One serious 
form of trouble had been omitted from the paper, namely. a 
. single-phase short-circuit, which would result in the burning 
up of the wedges between the coils and would also disturb the 
end windings. He had fortunately been free from most of the 
troubles cited by the author, although his service was perhaps 
one of the most severe. With regard to water-cooled 
generators, such machines would be verv expensive, and the 
problems to be overcome in making and maintaining water- 
tight joints would be difficult. Condensation would also be a 
serious difficuſty unless the machine were kept working on a 
constent load, and that was not always possible. Moreover, 
he was certain that trouble would be experienced with de- 
pesits and corrosion due to the cooling water and the space 
taken up by ducts for the latter could be utilised to much 
better purpose if used in conjunction with air cooling. 

Mr. А. М. Татев assumed that it wae vital that alter- 


nators should be absolutely reliable under all conditions. The 
alternator makers were bound to defend themselves against 
any charge of unreliability, and they would probably be con- 
tent if it could be shown that only one alternator in five broke 
down within, say, three years of purchase. But he (the 
speaker) knew of at least one case where, with the very best 
modern alternators, even half this reliability was not attained. 
He submitted that the degree of reliability obtained with loco- 
motives on main-line railways was something like 100 times ae 
great. He suggested that as, in the near future, they were to 
have stations generating at 30,000 to 60,000 volts, which would 
necessitate step-up transformers, it was a question whether 
the transformers could not be efficiently used to improve the 
reliability of the generators. Suppose, for example, that, in- 
stead of earthing one end of each generator coil, the coil were 
insulated at both ends and the two ends taken out to a corre- 
sponding coil on the primary of the transformer and that the 
midpoint of this coil were earthed. They would then at once 
halve the potential stresses between any part of the generator 
winding and earth. The arrangement would really be the 
equivalent of six pe on the generator, though there would 
be only three coils, as at present. Suppose, further, that a 
second three coils of intermediate phase were added to the 
generator, then, for the same kilowatts, the voltage of all mx 
coils could be again halved, thus quartering the stresses to 
earth. The second three coils would be connected to a second 
lot of primaries on & second transformer; and in order to 
rectify for the phase displacement, the second transformer 
would have its H.T. side in delta, while that of the firet trans- 
former would be in star, both being coupled to the same bus- 
bars. Besides quartering the stress to earth on the generator 
windings, the arrangement would have the decided advantage 
of reducing the tendency of the sound coils on the generator to 
deliver energy to the faulty coils, for, in the case of coils that 
were feeding different transformers, there were two primary: 
and two secondary reactances in series. He believed that 
when the great advantages of multiphase transmission were 
appreciated, this (multiphase) form of transmission would be 
adopted for all long-distance work, and in such a case the 
6-phase, double-star generator winding mentioned above could 
be put direct on to the (cable) line, and this would at once 
give 70 per cent. better regulation on the cable system and 


58 per cent. of the line losses, or conversely greater distances 


could be covered for the same amount of copper. In cases 
where three existing cables ran to an existing sub-station, 


approximately 70 per cent. more power could be transmitted 


by running the cables as a 6-phase system. At the sub-station 
end an ordinary 3-phase transformer could be used to give a 
3-phase supply. The special generator could be dispensed with 
if a transformer were introduced between the busbars and the 
line. А 12-phase, long-distance transmission line could be 
carried out with two 6-phase les, and would reduce the 
line losses to 29 per cent. of that of the 3-phase system and 
improve the regulation 340 per cent.; or conversely the dis- 
tance of transmission could be extended 34 times for equal 
copper investment. . 

Mr. W. McCuLELIAN, O.B.E., who was particularly interested 
in the paper from the point of view of electric ship propulsion, 
sald that the author had not exaggerated the difficulties 1n this 
connection. This was at once apparent when it was remem- 
bered that the air trunk pipes that would be necessary for 
cooling a large electrically-propelled battleship would have 
diameters approaching 20 ft. Moreover, the cooling of large 
ship's motors was particularly difficult, as they were situated 
in such confined space at the stern of the ship. Air ducts on 
board ship also multiplied the problems encountered in con- 
nection with water-tight compartments and bulkheads. In 
America maximum speed of vessels had been sacrificed to ob- 
tain efficient cruising speeds. 

Dr. S. P. SMITH pointed out that if the buyer insisted upon 
having the cheapest machine he could obtain, then he had no 
one to blame but himself when breakdowns occurred. Fur- 
ther, if the practice of allowing a lower factor of safety for 
an electric generator than for any other type of machine con- 
tinued, they could expect little else than trouble. On the 
other hand, it should be pointed out that there were machines 
which had been running perfectly for years without any 
trouble whatever. Some of the faults enumerated by the 
author were out of date; slack cores, for instance. Surely 
they should not have to be told how to make cores in these 
days. They should be on their guard against being misled һу 
statements that water was a better cooling medium than air. 
For instance, they might cool the iron portions of the machine 
in direct contact with the water more efficiently and yet the 
copper conductors might be no better off due to the thick 
mica insulation preventing the heat escaping to the water. 
The whole problem was one of insulation. The author's pro- 
posals had many good points, but in his (the speaker's) opinion 
a water-cooled generator as proposed in the paper would not 
be а success. | 

Mr. F. Н. CLoveH complained that many of the weak- 
nesses enumerated in the paper were out of date: the author 
advocated low temperatures, and vet he proposed the use of 
windings. which would lead to hich temperatures. There was 
also much misconception regarding where stresses in the 
windings really occurred. It should not be forgotten that the 
proposition of a new tvpe of machine was quite a different 
task to that of persuading з customer to buy the said new 
machine. The state of affairs was not really so bad ae was 
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euggested by &he author, but his paper would lead to very 
serious thought. There was no doubt that water cooling 
would be adopted eventually, but they were not ready for it 
yet, and if it came too soon it might lead to serious trouble, 
perhaps even more serious than that experienced to-day. 

Mr. J. SHEPHERD, in reply, explained that the paper wae put 
forward to see if they could not from two points of view build 
better machines; first cooler, and secondly safer machines. 
With regard to the faults mentioned being out of date, he 
could only say that he had personally experienced all but one 
of them, and that had been included at the express request 
of a friend. It was his opinion that in, say, 10 years’ time 
air cooling would have gone out of use; that method weakened 
the machines on account of the large number of air holes that 
were necessary, and it also led to the accumulation of dirt in- 
side the machine. The air-circulating system suggested by 
Mr. Field had its good points, but no method except water 


cooling would allow of the insulated conductor being eup- 
ported along its entire length. The user found the insulation 
to be the seat of all disorders. He agreed with Dr. Smith 
that a larger margin of safety ehould be allowed; а conductor 
should be supported for the whole of its length and not only 
for part of its length as was done at present. Bars should be 
so shaped to assist insulation which should be the same along 
its whole length. Present practice resulted in the straight 
portion of the bar being more efficiently insulated than its 
curved portions. Wire bands were superior to solid steel rings. 
because during the qoe of drawing the wire was thoroughly 
tested. On the other hand, alloys like nickel and chrome 
steel were comparatively new, and the effect on them of pro- 
longed heat and continued stress had yet to be determined. 
With regard to the unsuitability of the flexible coupling, he 
instanced a number of firms that had discontinued its use. 
The paper was illustrated by lantern slides. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


1 


A Water-cooled Cable System. 


In order to cool high-tension cables run through the walls 
of & tunnel in Cincinnati the Union Gas & Electric Co. has 
installed a system of water pipes which will tend to prevent 
any excessive cable heating. The system, fig. l, consists 
of 95 1.5-in. (37-mm.) pipes running parallel to the ducts. 
At each end of the horizontal section of the tunnel, which 
is 64 ft. (19 m.) long, the pipes project into the tunnel 
chamber and are fitted at their ends with removable plugs. 
About 7 in. (15 cm.) from the end of each pipe tees are 
inserted for inlet and outlet connections to manifolds. These 
inanifolds are connected to à gravity or forced-feed circulating 
system as conditions dictate.—Electrical World. 
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Fic. 1.—CooLiNG SYSTEM FOR Fia. 2 
CABLE Ducts. 


G.E.C. Switch Cubicles. 


For the control of three-phase machines and feeders up to 
6,600 volts where floor space is limited the GENERAL ELECTRIC 
Co., Ltd., of 67, Queen Victoria Street, E.C. 4, manufactures 
truck type switch cubicles as shown in fig. 2, in which 
the truck is seen withdrawn for inspection, cleaning, 
The construction allows of their being placed directly again 
а wall, as a passage way behind is unnecessary, neither are 
special foundations required. The cubicles are constructed of 
steel, so that the equipments are rendered fireproof; no marble 
or slate 1s used in their construction, all terminals, busbars, 
isolating switches, &c., being supported by means of porcelain 
insulators. They are designed to accommodate the usual in- 
struments, oil-break switches. isolating plug switches, trans- 
formers, and sealing boxes; the whole of this apparatus (ex- 
cepting the sealing boxes) together with the inter-connections 
and small wiring. are mounted on a movable truck with wheels 
fitted with ball bearings. When the truck is withdrawn the 
whole of the gear is rendered ‘electrically dead,“ and easy 
access 18 afforded to facilitate renewals, adjustments, clean- 
Ing operations, &c. By means of an interlock it is made 
impossible for the truck to be withdrawn or placed in position 
with the oil-break switch in tha on position. Furthermore, 


2.— FRONT VIEW OF SWITCH CUBICLE 
WITH TRUCK WITHDRAWN. 


when the truck is withdrawn all live parts mounted on the 
fixed section are entirely covered in by a steel shutter, which 
moves into position, thus covering the plug-switch holes. 
Where busbars are required, these are accommodated in a 
separate chamber at the top of the fixed cubicle, and are 


entirely covered in. Inspection covers are provided to enable 
the busbars to be inspected when necessary. Any desired 


combination can be arranged with the truck type cubicle 
illustrated so as to form & complete main switchboard. 


The Melton Lantern. 


Messrs. FALE, STADELMANN & Co., LrD., of 85, Farringdon 
Road, E.C.4, have produced a lantern, fig. 8, designed for 
street and shop front lighting. The reflector is designed to 
give a good light distribution, and the lower section of casing 
provides a cooling chamber to prevent overheating. In eddi- 
tion to the ventilating points provided round the globe seating 


Fic. 3.— TRA. MELTON " LANTERN. 


under the cap of the lantern, the body is ventilated midway 
to promote a cooling current of air round the neck of the 


lamp. All ventilation points are adequately protected against 
the weather. 


Central Suspension for Street Lighting. 


The accompanying illustration shows the latest installation 
of street-spanning gear carried out by the LONDON ELECTRIC 
FrRM, Brighton Road, Croydon, viz., at Hove, near Brighton. 
The gear consists of a simple set of span-wire fittings, which 
has been devised for use without lowering gear, the cable 
being led down the wall in ecrewed conduit and finished off 
with a watertight switch and fuse. The cable is so arranged 
that there is no possibility of water trickling down the wire 
into the lamp. The efficiency of central-suspension lighting, 
and its advantage in eliminating posts with attendant ob- 
struction and risk of collision by passing vehicles, will no 
doubt be more appreciated with the advancing speed and 
volume of street traffic, and also in view of the Road Board’s 
recent pronouncement in favour of this system, and the powers 
which are being sought to obtain compulsory nghts for 
attaching fixtures to frontagers’ buildings. Varying sizes of 
buildings are no bar to the system, as short poles can be 
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erected on a low building, or attachment can be made to a 
chimney stack or the like, where opposite buildings are not 


— 


Fic. 4.—CENTRAL Suspension АТ Hove. 


е 


of equal height. Similar gear has been supplied to the City 
of London and many other places. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. | should forward their communi” 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our vossession, 


Unspeakable Bosh. 


I notice your leaderette of the 2nd inst. entitled Where 
angels fear to tread,’’ commenting on the Daily Mail’s account 
of Mr. Steele’s scheme of generating electricity. You appear, 
however, to have missed another gm in the eame paper (I 
am sorry I cannot refer you t othe particular date of their 
issue) in which they describe a Fuelless motor bicycle: 
this, briefly, is to operate by means of а hydraulic cylinder 
upon which the saddle is fixed, and which is connected through 
a pump to a water motor. The bumping along the road 
causes the weight of the rider to operate the pump, and 
produces one horse-power. If there are two pumps installed, 
it produces two horse-power, and if three pumps, three horse- 
power. | i 

As you say in your article, moderate language is utterly 
inadequate to the occasion, and this is specially so when 
dictatıng to a lady typist. 


T. C. Parsons. 
Glasgow, January 6th, 1920. | | 


Transformer Oil. 


In the course of а number of investigations into cases of 
transformer breakdown, we have come to the conclusion that 
many engineers find difficulty in deciding when to change 
the oil in their plant. We therefore put forward a few sug- 
gestions for testing the condition of transformer oil, in the 
hope that they may be of interest. 

The oil should be sampled at regular intervals, say, once in 
three months, preferably from а cock near the bottom of 
the tank. The first pint or so drawn should be returned, 
and then a small quantity should be mixed with twice its 
volume of natural petroleum spirit (not cracked spirit, shale 
spirit, or benzole) in a clean, well stoppered bottle, and 
allowed to stand 12 hours in a cool place. 

This treatment will cause any sludge which may be forming 
in the oil to fall to the bottom as a deposit, and if the bottles 
are kept, the amount of deposit from any test may be com- 
pared with that from preceding tests. 

When an oil oxidises, sludge begins to form long before it 
begins to deposit—a quantity being held in solution—and it 
should, we take it, be the aim of the engineer to change his 
oll just before it reaches saturation point. Since warm oil 
will hold very much more sludge than cold, it follows that 
а good deal can be learnt by simply cooling samples over- 
night and noting the amount of turbidity. 

A close watch should also be kept upon the dielectric 
strength, or what in the case of high-class oils amounts to 
the same thing, upon the dryness of the oil. It is not suff- 
ciently appreciated that during oxidation of petroleum water 
is formed as well as sludge. This fact would have forced 
itself upon the attention of engineers long ago were it not 
that the warmth of the transformer generally causes the 
moisture to evaporate. Whether the moisture escapes as 
quickly as it is formed depends, however, upon the design 
of the transformer case. | 

А rough test is to heat the oil іп а test-tube, when а 


crackling and frothing indicates moisture, but this is only 
sensitive enough to indicate a really dangerous proportion. 
A much better method is to determine the dielectric strength 
by raising the voltage to breakdown point between a pair 
of electrodes immersed in the oil at a known distance apart. 
When traces of moisture are present small sparks traverse 
the gap at a voltage considerably below that of complete 


| breakdown. 


We do not attempt to propose rigid rules for managing the 
oil insulation of a transformer, but we think that by studying 
his oil in the mànner indicated above, an engineer may acquire 
5 which will help him in guarding against break- 

own. 
Alexander Duckham & Co., Ltd. 


London, E., January 7th, 1920. 


Relativity. 


I do not rightly know if I have understood the nature of 
the difficulty that arises in your article of the 9th inst. on 
“ Relativity,” but it seems to me that all difficulties disappear 
if it is remembered that the higher dimensions are not used 
in the '' mystic " sense of nineteenth century mathematics. 
' The time function is treated simply as а spatial quality, and 
not as a coefficient. The three-dimensional treatment of space 
itself is, of course, purely arbitrary. А creature Pyme y 
constituted like Н. G. Wells's Martian (and equally egotis- 
tic) would probably devise & radial system with or without 
the integral treatment of the time function. The same writer 
has treated time as a spatial quantity in the time machine 
with fantastic results, and has perhaps intuitively appreciated 
the true constitution of space 1n the curious short story of 
the man whose optical field is shifted by lightning stroke 
while experimenting between the poles of a huge magnet. 

It would seem that we must treat time-spatial relationa 
as а product of psychic-motion scrapping the ether hypothesis. 
Upon the extraction of motion and, or, the psyche (whatever 
it may-be), s and time would collapse like a burst bubble 
as а result of the rupture of all tensions. This, however, is 
ultimate and by-the-way. It would be interesting to hear 
some practical views upon a theory which to me appears in- 
tuitively satisfactory, and which will take a deal of refutation. 

Wilfrid J. Jones. 

Eastleigh. | 

January 19th, 1920. 


| The Lesco’’ Lampholder. 
As the patentee of the. Lesco holder, may I venture to 
reply to Mr. Turnbull’s criticisms on this holder? 
fore doing so I should like to point out that in the 


_ correspondence with Mr. Turnbull the point of his criticism 


has been misunderstood. The arguments the Lesco Co. put 
forward were based on the assumption that Mr. Turnbull 
was objecting to the method by which the shoulder which 
supports the shade was attached to the body, whereas he 
was really objecting to the method that wae used to join the 
two parts together. Of course, there is no suggestion that 
the top and bottoin parts of the holder should be a tight fit 
in order to take weight off the indentations. 

With regard to this point, now that we understand what 
he really means, our answer is that the heaviest shade, holo- 
phane or any other kind, that is likely to be put on a holder 
will not exceed 3 lb. in weight, and a deep conical opal 12 in. 


shade weighs 1 lb. The Lesco holder, Mr. Turnbull will 


find, will carry 50 lb. weight. Surely this is a sufficient safety 
factor to allow for corrosion or any other cause. . 

. Mr. Turnbull goes on to eay that this is more important 
in that the holder is made from light spinnings and not from 
castings. This remark is a deliberate misstatement of fact. 
In our letter to Mr. Turnbull of December 29th, we gave him 
the information definitely that the Lesco holder ів made 
of solid-drawn brass tube throughout. It is not а spinning, 
nor is it a stamping job. There is more metal in the 
holder than in the best quality English holders. Mr. Turn- 
bull talks of holders being made from castifigs; the quantity 
of holders made from castings in this country or anywhere 
else is probably less than 5 per cent. of the total output. 

In conclusion, whilst I do not object to Mr. Turnbull going 
to the public Press to express his views on the mechanical 
design of the holder, what I do object to is his attempting to 
convey the impression that the holder is made of light stamp- 
ings, and that it compares unfavourablv with the best quality 
of English holders, whereas in reality it contains more metal 
and is quite as substantial in every way. 


Manchester. 
January 12th, 1920. 


Vernon Hope. 


The Fuel of the Future. 


In reading the articles referred to bv Economy. whose 
letter vou published in your issue of January 2nd. I cannot 
see that there is anvthing that Mr. Klemens said in those 


articles which would have the effect of discouraging elec- 


trical men from emulating the gas engineer by salving the 
valuable by-products of coal to the utmost extent. ЫШ 
Mr. Klemens does not attempt to deal with that aspect of 


Osmose Akt. 
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the problem, and the main lesson to be learnt from his 
articles, as I understand them, is that it is a fallacy to argue 
that electrically-produced heat is dearer than gas-produced 
heat, merely because British Thermal Units can be produced 
by gas more cheaply than by electricity. 

In the case of gas heating, British Thermal Units are blown 
to waste, whereas in the case of electric heating, all heat 
produced can be usefully employed. 

If we are to get all we possibly can from the coal, then 
we must have gas, but the argument is that it would be 
better utilised in the power house than in the home. 


S Е 
January 7th, 1920. uper- Economist. 


..... 


NEW PATENTS APPLIED FOR, 1919-1920, 
(NOT YET PUBLISHED,) 


expressly for this journal by Mzssns. Sarron- » O'Dsu. 
ggg >=“ у a e E & Ce ера шв 


Patent Agents, 985, High Holbora, Lonéca: W.C. 1. 


32,764. 


* Method of altering electrical conductivity of metals.“ 
Lorine. 


December 31st. 


F. H. 


Чы; Electric cut-out devices." A. J. Amey and Н. V. Екотт. Decem- 

г 91st. 

Won " Means for measuring electric currents." M. B. Flo. Decem- 
22.776. Sparking plugs." C. L. Binks. December 3Ist. 
32,783. '' Electric generators and motors.“ VANS Rave 

Ranxin. December 3lst. ME CUNT NS 
32,789. '' Indicators for electrolytic cells.“ I. H. Levis. December 3156. 
32.790. Separators for electrolytic cells." I. H. Levin. December 31st. 
32,791. “ Electrolytic cells." J. H. Levin. December 315. 


2.792. Feeding “attachments for electrolytic cells.“ I. Н. Levin. De 
cember 31м. : 

32.793. Electros." I. Н. Levin. December Slst. 

12.7984. Electrolytic apparatus." I. Н. Levin. December 3lst. 

32.812. Radio navigational appatatus, &с.” ; "NEC 
Erskine MURRAY. Denier Bist. R 

32.813. Radioœ receiving systems.“ 
(General Electric Co.) December 30th. | 

32.845. Method of fixing insulating rings on shafts or cores." NAAM- 
LOOZE VENNOOTSCHAP ELECTROTECHNISCHE INDUSTRIE VoOoRHEEN, W. Smit & 
Co. December 3lst. (Holland, February 20th, 1915.) 

32,853. '' Method for electrolysing a solution of nickel salt.“ С. HEBER- 
LEIN. December 3lst. 

32,879. '' Electric cigar lighters, &c." 
SeiNk. December 3lst. 

82,886. '' Apparatus for electrolysis of metal salt." FREDRIKSSTAD ELEKTRO- 
npn 5 AKTIESELSKABET F. E. F. December 3lst. (Norway, Febru- 
агу th. 

44. Meter for measuring, коо ага indicating quantity of electrical 
energy on electrical circuit." W. W. Lack IE. January 2nd. 

52. Enclosed-bulb electric devices." O. DuRpLE, GENERAL. Et&crRIC. Co. 
January 2nd. 


British Тномѕок-Носѕточ Co. 


Quain Exectric Со. and J. R. 


60. '' Treatment of paper, &c., for electrical, chemi al, &c. oes 
PEPON 5 And. e i 
: lectric battery." A. Слүко and P. Оптом. nuary 2nd. (Franc 
April 25th, 1914.) F 
66. Process for manufacture of electric insulating material.“ E. F. A. 


BULTEMANN. January 2nd. (Germany, January 29th, 1918.) 
72. Sound amplifiers." J. B. Мітснеш. January 2nd. 
94. Valve amplifiers and inter-valve transformers.“ 

January 2nd. 

103. Electric air-heating devices.” A. Rewartini. January 2nd. 
104. “ Sparking plugs and manufacture of same." G. N. Hate and Н. G. 

RaMsELL. January 2nd. 

127. “ Induction manifold for internal-combustion 

January 2nd. 


С. A. MaruikU. 


engines." 6. Scorr. 


128. “ Methods of electric distribution with alternating currents." A. M. 
T^vtoR. January 2nd. 
151. “Signalling systems.” BattisH THomMson-Houston Co. (General 


Electric Co.) January And. 
. “ Dynamo-electric machines. British THomson-Houston, F. H. 
CLoucH, J. Нотт and Н. W. Taylor. January 2nd 
1 Means for starting internal-combustion engines, also for generating 
W. S. Jeac. 2nd. 


electric current.“ January 


170. “ Dynamo-electric machines," А. Н. Михл®ү and C. A. VANDERVELL 
& Co. January 2nd. 
190. “ Indicators or annunciators." F. G. Bett and SrERLING TELEPHONE 


& Exectric Co. January 2nd. 


209. Arrangements for offering greater impedance to direct than alter- 
nating currents." Automatic TEeLEPHONE. Manuraciurinc Co. and P. N. 
Rosesy. January 3rd. 

2265. Electric kettles, &c." R. W. Coan. January 3rd. 


243. ''Insulators." British Тномѕом-Нооѕтом Co. January 3rd. 


244. Controlling devices for alternating-current dvynamo-electric ma- 
chines.“ British THomson-Houston Co. and Н. W. Taytor. January 3rd. 
254. B. Binyon and Клоо Communication Co. 


Electric oscillation arcs." 
e 


January 3rd. 
264. '' Electric switches," Sir С. T. BuckHaM and Sir A. T. Dawson. 


January 3rd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under whieh the spocificatiens will be 
Printed and abridged, and all eubsequent proceedinge will be taken. 


1918. 
7,178. DISTRIBUTORS FOR HIGH-TENSION IGNITION DEVICES. Bosch Akt. Ges. 
К. May 26th, 1917. (116,270.) 
8,200. ROTARY, ELECTRIC MACHINES. K. Nobuhasa. May 16th, 1918. (Con- 


vention date not granted.) (116,886.) 

10,453. METHOD OF AND APPARATUS FOR €HARGING MATERIAL ОР ELECTRO- 
OSMOTIC APPARATUS FOR REMOVING LIQUIDS FROM SUBSTANCES. Elektro-Osmose 
Akt. Ges. (Graf Schwerin Ges.) October 20th, 1917. (135,815.) 

10,458. ArPARATUS FOR ELECTRO-OSMOTICALLY REMOVING LIQUIDS FROM 
MATERIALS. Elcktro-Osmose Akt. Ges. (Graf Schwerin Ges.) October 20th, 
1917. (135,819.) 

10,459. АрРРАКАТО$ 
Ges. 


FOR ELECTR®-OSMOTICALLY | REMOVING WATER. Fiektro- 
(Graf Schwerin Ges.) October 20th, 1917. 185,820.) 


I. Sordi. August 3rd, 1918. 


12,709. ELECTRIC LIQUID HEATING APPARATUS. 
(136,198.) 

14,078. DyNAMO-ELECTRIC MACHINES. British Thomson-Houston Co. and Н. 
W. Taylor. August 30th, 1918. (136,202.) 

14,715. ELECTRICAL SYSTEM FOR GENERATING INTERMITTENT HIGH-TENSION CUR- 
RENT IMPULSES FOR IGNITION PURPOSES, WITH OF WITHOUT LOW-TENSION CURRENT 


FOR BATTERY CHARGING, LIGHTING, AND THE LIKE. C. H. Tower. September 
10th, 1918. (136,203.) 

. 16,582. AUTOMATIC TELEPHONE system. W. Cross. (D. S. Hulfish.) Octo- 
ber 11th, 1918. (136,207.) 


18,216. ARRANGEMENT КОК EVENLY DISTKIBUTING SINGLE-PHASE LOADS BETWEEN 
THE PHASES OF A POLYPHASE SUPPLY SYSTEM. U. Magini and F. Bassanese. 
November 6th, 1918.  (136,211.) 

18,715. ARMATURE WINDINGS OF ELECTRIC ALTERNATING-CURRENT MACHINES. 
British Lighting and Ignition Со. and E. C. Turner. November 14th, 1918. 
(136,215.) 

20,090. CONTINUOUS FEED FOR ARC LAMPS. 
1918. (136,220.) 

20,379. ARMATURES AND POLE SHOES FOR MAGNETS. Siemens Bros. & Co. and 
L. de M. G. Ferreira. December 7th, 1918. (136,240.) 
30.452. SPARKING PLUGS, К. E. L. Guinness. 

(136,247.) 

20,458. SOUND TRANSMITTING ANDeAMPLIFYING DEVICES FOR GRAMOPHONES AND 
THE LIKE, W. R. Free. December 9th, 1918. (136.249.) 

20,619. TROLLEY HEADS FOR ELECTRIC TRACTION. J. B. Parker and J. Smith. 
December llth, 1918. (136,260.) 

20,641. PROTECTIVE HEAD COVERINGS OR MASKS FOR USE IN WELDING ОРЕКА- 
tions. C. J. Holstag. December llith, 1918. (136,263.) 

20,988. ELECTRIC ACCUMULATORS, H. F. joel December 
(136.282.) 

21.139. VISUAL ELECTRICAL INDICATORS FORK COLLIERIES AND OTHER MINES. J. 
KiNc. December 18th, 1918. (136,287.) 

31.457. CoMMUTATORS FOR DYNAMO-ELECTRIC MACHINES. 
E. Le Bas. December 21st, 1918. (136, 303.) 


A. Н. Standeford. December 4th, 


December 9th, 1918. 


16th, 1918. 


E. J. Harman and 


| 1919. 
51]. Srakkine PLUGS. C, C. Bryan. January 8th, 1919. (136,327 .) 


1.288. MFANS FOR DRIVING A DYNAMO AND ACCESSORY PARTS OF AN ENGINE. M. 
Birkigt. January 17th, 1919. (136,339.) 

1.404. TELEPHONE REPEATER SYSTEMS. К. E. Edgeworth. January 20th, 1919. 
(136,340.) 

2.269. TELEPHONIC TRANSMITTERS. B. S. Cohen. January th, 1919. 


(136,360.) 


2,785. Егшкстис ruses. W. A. Coates and Metropolitan-Vickers Electrical 


Co. February 5th, 1919. (136,367.) 

2,901. CONTROL OF ELECTRIC MOTORS DRIVING RECIPROCATING MACHINES SUCH 
AS PLANES AND THE LIKE. G. Stirk, R. Stirk, and J. С. Stirk. February 6th, 
1919. (136,373.) 


NOTCHING OR PUNCHING CORE-PLATES FOR DYNAMO- 


2,928. APPARATUS FOR 
LIKE. Lancashire Dynamo and Electric Со. and 


ELECTRIC MACHINES AND THE 


R. S. McLeod. February 6th, 1919. (136,374.) 

6,051. ELECTRIC SOLDERING-IRONS. O. Stalhane and О. О. Kring. March 
lith, 1919. (136,406.) 

8,914. ELECTRIC SELECTIVE-SWITCHING APPARATUS. International Electric Co. 
and F. R. Baldock. August 14th, 1918. (Divided application on 126, 775.) 
(138,438.) 

9,323. SOCKET TUBES КОЁ ELECTRICAL CONNECTORS, WALL SOCKETS, AND [HE 
uke. С. L. Arnold and C. R. Belling. April 12th, 1919. (136,439.) 

9,741. GALVANOMETERS AND THE LIKE. H. Apthorpe and Cambridge 


W. 

Scientific Instrument Co. April 16th, 1919. (136,445.) 

12,041. METHOD OF AND APPARATUS FOR OPERATING CABLE ОК OCEAN TELE 
GRaPHY. H. Angel. May Lith, 1919. (136,094.) 

12,841. ELECTRICAL SwiTCHING MEANS. E. A. Graham, W. J. Rickets and Е. 
A. Santleben. May 21st, 1919. (136,101.) 

12,900. ELECIRICAL. iNsULA31ORS. P. Venturini. Мау And. 1919. 

13,024. WHIPPING FOR TELEPHONES AND TELEGRAPH CABLES 
Phillips and A. 1. Tracey. Мау 23rd, 1919. (136,463.) 

13,026. RELAY FOR ELECTRIC CIRCUITS. D. A. Christian. 
(Addition to 131,413.) (136,103.) 


(136.102.) 
Johnson & 


May 23rd, 1919. 


14,180. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES, R. Soyer. June 
oth, 1918. 1127.829.) 

14.392. SPARKING PLUGS РОК INIERNAL-COMBUSTION ENGINES. W. V. Rutter, 
A. Farrington and С. M. Nicklin. June 6th, 1919. (136,109.) 

14,553. ELECTRO-THERAFEUTIC APPLIANCES. А. Н. Hewitt. June 10th, 1919. 
(136,110.) 

14,675. ELECTRICAL INSULATORS. F. W. Le Tall. (Westinghouse Electric 
and Manufacturing Co.) June 10th, 1919. (136,112.) 

15,658. ЅРАККІХС PLUG. А. Greensmith. June 21st, 1919. (136.115.) 


15,921. SPARKING PLUGS FOR EXPLOSION MOTORS. J. Sender. June 24th, 1919. 


(136,117.) 


17,237. SIGNAL SYSTEM РОК TELEPHONES. К. Tsukamoto and Kabushiki 


Kaisha Tsukamoto Denki Kenkyusho. July 9th, 1919. (136,494.) 

17,640. SELECTING DEVICES FOR AUTOMATIC TELEPHONE SYSTEMS. Siemens Bros. 
& Co., E. A. Petithory and G. P. Sumner. July 14th, 1919. (136,497.) 

17,988. ELECTRIC FURNACE CONTROL APPARATUS. Н. A. Winne. January 2nd, 


1919. (136,500.) 

19,086. DISTRIBUTORS FOR MAGNETO GENERATORS. E. С. R. Marks. (Split- 
dorf Electric Co.) January 31st, 1919. (Divided application on 2,484/19.) 
(136,124.) 

19,720. HoRsEHOE MAGNETS. Scintilla. August 29th, 1918. (131.880.) 
22,171. TELEPHONE RECEIVERS. E. Hausdorf. September 9th, 1919. (136,511.) 


25,924. MEASUREMENT OF ALTERNATING ELECTRIC CURRENT POWER. F. Z. de 
Ferranti, G. Wall and Ferranti, Ltd. December 21st, 1918. (Divided appli- 
cation on 21,466/18.) (136,515.) 

28.567. Evectrical ruses. Cable Accessories Co., F. Н. Reeves, and A. 
Crawford. December 12th, 1918. (Divided application on 20.686, 18.) (136,516.) 


Municipal Enterprise in the U.S.A.—The National 
Electric Light Association Bulletin (New York), for December, 
1919, gives, among other things, a long list of American municipal 
undertakings that have had to be closed down as losing proposi- 
tions.” This seems to indicate that England is not the only hard 
place for ratepayers and electrical enterprise. The journal also 
contains an article setting forth the advantages of advertising by 
means of film cartoons. The author asserts that at least half the 


. population of the average town attends the local kinema shows 


once a week. and there is, therefore, no better way of securing the 
public interest in the busineas. 
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WU THE PRICE OF THE “ ELECTRICAL REVIEW.” “Oa 


During the War, almost exceptionally ameng teoh- 
nical ons and of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the price. Owing, however, to the 
constant increases in cost ef paper, printing, en- 
graving and production charges generally, we have 
reluctantly decided that the price from the begin- 
ning of this year must be raised te Gd. par 
copy. The change will not apply to unexpired sub- 
soriptions. 


Advertisement pege xxvi 


- — 
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Annexed wil be found the revised rates for new 
subscriptions and for renewals :— 


SUBSCRIPTION RATES, Postage Free. 
UNITED KINGDOM and CANADA 461 12 G per annum. 
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THE TRADE SITUATION IN BRAZIL. 


WE commend as deserving of serious study by British 
manufacturers and export traders the revised report 
issued by the British Chamber of Commerce in Brazil 
(Inc.) relating to “ British Trade with Brazil.” It is 
unnecessary to emphasise the immense importance of this 
great country with its population of over 25 millions 
and ita area of 3) million square miles“ nearly double 
the area of India, and larger than the United States 
without Alaska.” For business purposes it should be 
remembered that it is the only country in Latin America 
where Portuguese is the language, and that the outetanding 
features of the moment are the development of local 
industries, a further increase in American competition, and 
the general prosperity of local merchants. As the recent 
visits to this country of Brezilian men of eminence have 
shown, there is a very cordial sympathy with British interests, 
but the Brazilian Government is naturally anxious to free 
its country as far as possible from its dependence on foreign 
goods. It is doing this by encouraging and subsidising the 
establishment of new industries, by extending ita zupport to 
coal mining, &c. Certain importing interests will suffer in 
consequence, but it is hardly reasonable to fear that 
Brazilian electrical manufacturing will become a serious 
factor yet awhile, whatever it may do eventually. It is 
pointed out in this report that it would be folly for the 
British exporter to count upon any anti-American feeling 
as a means for defeating American competition which has 
latterly been steadily increasing. The Brazilian merchant, 
like others, will ‘subordinate his private feelings to his 
interest, and will buy from an American firm every time if 
itsuits him todo so.” With regard to German competition, 
it is worth noting that, during the war, German trade in 
Brazil was by no means eliminated. , The Government per- 
mitted the enemy banks to operate with only slight restric- 
tions, and business houses continued their operations 
unmolested. Our Black Liste notwithstanding, there have 
been exceedingly few cases where German firms have been 
obliged to close their doors. Somehow or other they 
managed to “carry on” by selling both British and 
American goods, although, of course, their business 
decreased very considerably. 

There is some interesting advice to us at Home with 
regard to methods for dealing with the future situation. 
We have to recognise the need for organisation and co- 
operation both at Home and abroad, and to acknowledge 
the community of interest as between the banker, the 
merchant, and the manufacturer; but equally as im- 
portant, if not more so, is the necessity for the carrying 
of stocks of British goods by British firms, as a means 
of introducing them. The British manufacturer wishing 
to enter this market must adapt his wares to this market, 
as the market is not going to adapt itself to his wares.” 
If the German trader is on the ground with certain lines, 
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it will not be of the least use for the British exporter’s 
agent to go to the buyer and say: We could do that 
for you.” Why should the buyer trouble to place a trial 
order with us if he is already getting what he wants 
without indulging in experimental purchasing? The 
absence of sentiment must be considered; regard must be 
paid to every-day human nature. If the British manu- 
facturer wants to cut into German lines, he must be 
doing it already, at the time of his approach, not merely 
offering to do so. Тһе most efficient way to intro- 
duce British goods is to have them on the market, and 
distribute them throughout the country.” The report 
advocates the opening of as many establishments as pos- 
sible by British firms, not only as wholesalers, but as 
retailers, for retailers gain direct contact with consumers. 
It is advised that young Britishers should not be confined 
to office work. They are required to be conversant with 
the market, knowing the Portuguese language, understanding 
the Brazilian people — therefore, put them on the road for 
a while as salesmen,” and let them travel the country." 
But, before sending them out, prepare them for foreign trade 
in the course of their education at Home, ** so that young men 
coming out should not be too green." All of this, and 
much more like it, that appears in this publication should 
afford very useful reading for manufacturers, traders, and 
their staffs. We select one detail more. The Chamber 
strongly recommends the standardisation of parte of 
machinery “оп the American principle," and proposes 
that illustrated catalogues be issued with the parts 
numbered, so that when a piece of machinery is broken 
or worn out, it is only necessary to telegraph Home 
for a new piece. Better still though, if possible, have the 
parts avaitable in Brazil. 

. While referring to this report issued by an organisation 
which does not pretend to deal specially with electrical 
matters, we may remind readers of the pamphlet issued 
by the B.E.A.M.A., a short time аро, in which Mr. 
J. M. Glen, as representing a leading British electrical 
and engineering manufacturer, furnished some useful in- 
formation of direct electrical value. 


SHORTLY before the outbreak of the 


чета war, а large body of influential manu- 
Commercial : . я 
Propaganda. facturers, shipowners, and financiers in 


Germany conceived the idea of establishing 
a great scheme of commercial propaganda in other countries 
for the promotion of the export trade, but the project was never 
carried into effect on account of the war. Now, however, the 
proposal has been revived by the Imperial Association of 
German Manufacturers, which is a recent consolidation of 
the employers’ interests in practically all the industries in 
that country, in conjunction with the Association of German 
Engineers. The working of the scheme has been entrusted 
tothe Allgemeine Anzeigen Gesellschaft (General Adver- 
tisement Co.), which was already financially supported by 
many iron and steel and other firms in the West of Germany, 
before the Association of Manufacturers was constituted in 
its present form about a year ago. 

As is reported, the scheme is to be carried out in the first 
place by the inundation of foreign countries with German 
journals dealing with all kinds of manufactures, and a 
technical journal published in German, English, French, 
and Spanish is to make its appearance shortly, although 
this is merely the reintroduction of a former practice. All 
the manufacturing undertakings on the eastern bank of 
the Rhine are stated to have given effective support to the 
company in the form of advertisement contracts and 
subscriptions, in order to ensure an extensive circulation of 
the technical journal for a period of five years. The F. 
Krupp Co., for instance, is credited with having undertaken 
to defray the cost, of sending 3,000 copies of each issue to 
foreign firms during this period. In addition, a trust of 
the German industrial newspapers is in course of formation 
in order to work in co-operation with the advertisement 


company. The company also proposes to establish in 
foreign capitals publicity agencies, which will play the part 
of offices for the centralisation and distribution of news for 
the trans-Atlantic services, which have been placed in the 
hands of a commercial-news bureau which is associated with 
the company. As а result of the activities of the agencies, 
the Association of German Manufacturers hopes to succeed 
in “exerting a useful influence on the newspapers and 
commercial journals published abroad." 

We ought to be thankful that the Germans are revealing 
their intentions, because we shall now be able to protect 
ourselves against the contemplated attacks, The scheme 
shows distinctly the German frame of mind, which utterly 
fails to understand that news circulated by Teutons in 
relation to Germany and German industries will always be 
regarded with suspicion, and be accepted, in their own 
words, as scraps of paper. A large amount of political and 
commercial propaganda was carried on—or, rather, sought to 
be carried on—in Spanish and Portuguese in Soutn America 
during the war, but the newspapers, &c., were stopped by 
the British authorities. Now that Peace has been ratified, 
it will be impossible, even if we decided to do so, to arrest 
this new form of propaganda, but we can, at all events, be 
on our guard against the efforts which are to be made to 
influence newspapers with tainted news. | 


À SIGNIFICANT announcement has been 
made to their customers by the Siemens- 
Schuckert Works, of Berlin. The notice 
states that the development of prices in 
recent months has led to the circumstance that the additions 
made on account of the dearness of materials and labour— 
additions charged in excess of pre-war basis prices—have 
gradually advanced approximately to 1,000 per cent. It 
cannot be assumed that prices will fall at any time to the 
level of those which prevailed prior to the war. On the 
contrary, even if the war-time additions can be partly 
removed at a later date, it may be definitely reckoned with 
that the basis prices will always be several times grenter 
than those in pre-war times. Ав а consequence, the firms 
belonging to the price bureau of the Central Union of the 
Electrical Industry have decided to increase the basis prices 
and reduce the war-time additions to an equivalent extent. 
The new basis prices have been fixed at three times those 
which obtained in the first half of 1914. The only 
exceptions apply to the price lists for machines and motors 
constructed with substitute metals, and the prices of 
machines with copper and aluminium windings; and in 
these cases the quotations have only been doubled, as they 
had already been raised by 50 per cent. as compared with 
the prices in 1914. 


The Permanency 
of High Prices 
in Germany. 


Years ago, enterprising business corres- 
pondents in a part of the world which 
shall be nameless, took unto themselves a 


reputation for slimness. They forgot to stamp their 
letters sufficiently ; didn’t know the rate ; or were too busy 
* getting on in the world” to attend to such trivialities. 
By the hundred their underpaid communications reached us, 
and with British long-suffering we kept on smiling as we 
paid the excess charges at this end. One letter looks very 
much like another ; and you never know, you know, what 
it may contain, until it is opened. There is a limit to 
human forbearance though, and it was reached when about 
half-a-dollar was paid on what proved to be а manufacturer's 
pamphlet, Is it to be wondered at that traders so neglectful 
of minor courtesies were criticised even by their own 
authorities because they in those days lacked aptitude for 
building up foreign trade ? - 

What utter folly it is to begin by making a bad impression 
upon the man whose favour you desire to gain; how is he 
to know that that failure to pay sufficient postage 18 nota 
type of the other ways in which you will take advantage 
of him, on a larger scale, if you get the chance ? 


Little Things 
that Count. 
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We began this comment by recalling the past faults of 
others ; as we proceeded, we found ourselves writing in the 
present tense and as though such errors were possible from 
this side too. Well, unfortunately, that is just what they 
are, and more than possible, for Н.М. Consul-General 
at Antwerp has sent home a protest, and small wonder at 
it, seeing that 30 per cent. of the letters and packages sent 
by British firms in response to his appeal for catalogues 
and samples arrived under-stamped. In two days, 38 francs 
were expended on taxed letters. Тһе Board of Trade 
- Journal wisely publishes a hint to rommerrtal houses—for 
they are the offenders —on the importance of ensuring the 
correct stamping of the foreign mail. -In these days of 
great concerns and big ideas and strong policies, this may 
seem to bea trifling point, but after all, it’s the little things 
that count ! 


Wrru the contention of Mr. А. C. 
Purday in our Correspondence ” columns 
to-day, that the date of publication 
should be provided in every book, we fully agree; und a 
mere reprint should never be misnamed new edition." It 
is also to be regretted that so many authors think it 
necessary to start with the most elementary theory, but this 
practice ів not now so common. We feel, however, that 
our correspondent’s suggestion has little prospect of 
fulfilment. There would be “ too many cooks," and how- 
ever excellent the standardised books might be in substance, 
the loss of individuality of style and originality of treat- 
ment would be deplorable. A theoretically perfect standard 


Technical 
Books. 


diet might be developed by a Committee of Physiological 


Experts - but who could partake of it at every meal, or even 
at one meal daily, without ultimate loathing ? We do not 
agree that an adequate selection of books.cannot be made 
without excessive overlapping; there is to-day an 
embarrassing choice of good books on almost. every. subject 
with which we are concerned. It is true that, as in every 
other case, the nominal cost of technical books has greatly 
increased, but the “ young engineer or student" is apt to 
under-estimate the intrinsic value of a set of good books. 
In this the English should learn from the Scots. 


THE case of the Postmaster-General v. 
Blackpool and Fleetwood Tramroad Co., 
recently reported in our pages, illustrates 
very clearly the heavy liabilities imposed 
upon electric tramway companies. So long ago as 1896 the 
defendant company took statutory power to lay tramlines, 
and, incidentally, underground cables in Blackpool. "Their 
Act contained a clause protecting the works of the Post- 
master-General. In 1914 the P.M.G. laid wires within 
7 ft. of the defendants’ electric lines. A leakage from the 
latter occurred in 1916, the covering of the plaintiff’s cable 
being electrolytically affected. Subsequently the danger 
was removed by the bonding of the plaintiff's cable to the 
tramway track. but the plaintiff, nevertheless, brought an 
action to recover the expenses to -which he had been put in 
making good the damage. 
vided that ** if any telegraphic line of the Postmaster-General 
is injariously affected by the construction by the company 
of their electric lines and works, or by the working of the 
undertaking of the company, the company shall pay the 
expense of all such alterations in the telegraphic lines of 
the Postmaster-General as may be necessary to remedy such 
injurious affection.” It was held that neither the fact that 
the defendants had used all reasonable means to prevent 
injurious affection, vor that the plaintiff by placing his cable 
in unnecessary prozimily to the defendants’ line had courted 
the injury, nor, again, that he had, when laying the cable, 
omitted to take the reasonable precaution of bonding it to 
the defendants’ lines, afforded any defence. This inter- 
pretation of the statute may be correct, but it certainly 
leads to a rather startling result. Logically, it follows that 
no matter how careless the Postmaster-General, or his 
servants, may: be in the laying of a cable, the cost 
of all the evil results which follow from proximity to an 
electric tramway must be borne by the tramway company.... 


The Liabllities 
of Tramway 
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The Act above referred to pro- 


THAT these meetings are informal to a 
high degree was evident on Monday 
тм: evening last, when a discussion opened 
by Captain F. H. Masters, O. B. E., on “ The Functions of 
a Trade Journal,“ rapidly degenerated into a discussion of 
the merits and demerits (mainly the latter) of the various 
organs of the electrical industry, and touched upon 
questions of policy, advertising rates, situations vacant, 
and combustibility—or arson. Much was said with regard 
to the make-up of the respective journals, and on this, as 
on other points that were raised, we could write a good 
deal; we will content ourselves, however, with the remark 
that the one crucial test of the satisfaction of the reader 
is the numerical test, and a constantly expanding circula- 
tion is an argument that admits of no refutation. 

The author’s able exposition was described as a hat-stand 
without pegs ; perhaps that was the reason why some of the 
speakers talked through their head-gear. The discussion 
was lively and well-sustained, though She attendance was 
absurdly small—due, no doubt, to the uninviting title of the 
subject. 

We are pleased to say that the journalistic atmosphere 
which has pervaded recent Informal Meetings has now 
been dispelled, and a very attractive programme has been 
put forward for the remaining meetings of the session ; it 
will be found in our “ Institution Notes” to-day. That 
Major T. Rich’s * Engineering Experiences During the 
War" will be of absorbing interest is certain, and we 
confidently anticipate а full house on that occasion. 


I.E.E. Informal 
Meetiugs. 


THE Coal Controller is much to be 


аз Жш congratulated on the astute way in which 
| he has extricated himself from а difficult 
position. He had the thankless task of devising some way 


or other by which the benefit of the 10s. reduction on house- 
hold coal should enure to the domestic electricity con- 
sumer. It was a most complicated business. But he found 
a delightfully easy way out of his perplexities. He 
simply transferred the whole thing to the shoulders of 
the electricity supply undertakers. The Coal Controller 
was bland, the undertakers were guileless. Result—the 
Coal Controller has finished his task, but theundertakers 
have just begun theirs, as they will probably find to their 
cost before it is through. 

Note what he has got them to agree to do. They 


. will go to their coal merchants and get a rebate of 10s. 


per ton on such coal as they use for household ” electricity 
supply. They will then pass the whole of this on (less 5 per 
cent.) to those consumers who are entitled to it. By this 
procedure they lay themselves open to endless criticism and 
misunderstanding. There is no way of showing a con- 
sumer that he is being treated properly as regards the 
amount of his allowance. Consumers will get different 
rebates according to the company or municipality which is 
supplying them. The amount will be quite trivial compared 
with the great trouble given. In many cases the rebate will 
probably be less than a farthing per unit. As tothe work 
that will be entailed, and the difficulties bristling round 
the whole matter, it is only necessary to see the documents 
placed in the hands of the undertakers, which -were 
summarised in our last issue. 

Altogether the electric supply undertakings would 
certainly seem to have had a reasonable case for refusing 
to become agents to hand to the public this Government 
* dole," unless it was done in some simple and direct 
manner, and one which placed no responsibility upon the 
undertakers. As it is, the Coal Controller now stands aloof, 
and leaves the problem to be settled by the mutually 
hostile triad—the coal merchant, the undertaking, and the 
consumer. We вау mutually “ hostile,” since if they are 
not so when they begin, there seems every likelihood that 
amicable relations will not stand the wear and tear of 
carrying out the Controller’s “prescription.” And the 
undertakers have consented to be put in a position where 
they. can neither tell the disgruntled consumer to go to the 
Coal Controller, nor—to the devil. 5 
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THE ELECTRICAL EQUIPMENT OF PALMERS SHIPBUILDING AND IRON CO.'S WORKS. 


Messrs. PALMERS SHIPBUILDING AND IRON Co., LTD., 
which has for long been renowned for its large operations in 
shipbuilding, engineering, iron and steel manufacture, and 
allied industries, has during recent years made extensive 
additions and improvements at its two establishments at 
Jarrow and Hebburn-on-Tyne, but more particularly in 
connection with the iron and steel works at Jarrow. 

The firm has for over half a century been one of the 
largest concerns of its kind in the United Kingdom, and at 
present its employés number about 10,000. The works 


will be interested in some particulars of the generation of 
electricity and adoption of electric driving at the Jarrow 
works which we are able to give. 

During the last few years considerable progress has 
been made in the adoption of electrical machinery for use 
in the iron and steel works, and also in the shipyard. One 
of the chief reasons for this advancement in the adoption of 
electric driving is the fact that the gas emitted from 
the blast furnaces, which was previously, to a large extent, 
wasted by passing away into the atmosphere, is now 


Fic. 1.—PowkR House AT MkssRs, PALMERS WORKS, JARROW, 


cover an area of about 150 acres, with а river frontage of 
nearly а mile, and consist of two large shipbuilding yards, 
two graving docks (one of them the largest on the North- 
Eaat Coast), large engine and boiler works, blast furnaces, 
Steel works, several foundries, and forge and galvanising 
works, and include within themselves the entire range of 
operations from the smelting of the ore to the complete 
equipment of the vessel. Amongst the vessels built for war 
purposes are some of the largest ships constructed for the 
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cleaned to such an extent that it is possible to utilise it 
for driving large gas engines, which are used both for the 
generation of electricity and for driving the large blowers 
required for blast-furnace work. Previously the gas was 
used simply in a dirty or crude state for the heating of 
stoves and steam-raising in boilers. 

The gas-cleaning plant is arranged on the well-known 
Halberger-Beth principle. The system consists of a primary 
cooler, re- heater, filtering compartments, and fans, with fina 


Fic. 2.—GALLOWAY 1,650-H.P. GA8-ENGINE BLOWER. 


British Navy, while the merchant tonnage consists of every 
class—cargo and passenger steamers, refrigerated meat 
vessels and large oil tankers. The firm has, indeed, built 
about 900 ships of all descriptions, and it is gratifying to 
know that the prosperity of the company has gone hand in 
hand with the developments and extensions which have 
during recent years distinguished its management. 

It is not possible within the limite of our space to describe 
in detail the many departments of the firm, but our readers 


cooler and dryer. The gas from the blast-furnace down- 
comers passes along a zig-zag main which is fitted with 4 
number of dry dust-catchers, after which it enters the 
primary coolers, and is reduced to about 160° F, 

The cool gas next enters the reheaters, where it is heated 
to a steady temperature of about 175° F. by means of 
steam coils, the bottom of this heater, as well as the bottom 
of the neighbouring filtering compartments, being provided 
with a screw conveyor for carrying the precipitated dust 
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into dust-catchers, from whence it is removed for the 
purpose of extracting by-products. After passing through 
the heaters the gas is conducted into a filtering chamber, 
which consists of a number of bags through which the 
gas is drawn by means of fans. The clean gas from the 


Fig. 3.--NATIONAL 1,500-H.P. GAS-ENGINE ALTERNATOR. 


fan delivery is divided up, one portion passing to the 
boilers and stoves, the rest to the gas engines ; the portion 
required to drive the gas engines is through а 
further, or final, cooler and dryer, the gas then being 
puritied to such an extent that the dust content is reduced 


to 0:002 gramme per cubic metre, a lower figure being 
often obtained. 

In the engine house (fig. 1), three large horizontal, 
low-speed Galloway gas engines (fig. 2) have at present 
been completed, and a fourth one is now being in- 

| stalled, each of them being of 1,650 

H. P., for the purpose of driving the air 

blewers for the supply of blast to the 

blast furnaces, and, in addition, five 
1,500-H.P. engines (fig. 3), built by the 

National Gas Engine Co., have up to 

the present been running direct-coupled 

to three-phase, E.H.T. alternators ; these 
engines are of the vertical, 12-cylinder 
type, two cylinders working in tandem on 
. each of six lines, thes of the engines 
being 200 в.р.м. The alternators аге 

designed to give an output of 1,330 

Kk. v. A. at 40 cycle. Two further 

engines of this type are being erected, 

and, in addition, a 1,000-H.P., 8-cylinder, 
4-line tandem engine has been working 

.for a considerable. time direct-coupled 
to a 700-KW. D.C. generator arranged 
with a choking coil necessary for three- 
wire balancing. 

The three-phase supply passes from 
the H.T. switchboard, which is arranged 
on the remote control principle, to two 
700-kw. Westinghouse rotary converters 
for an additional supply of direct cur- 

rent required in the works; a heavy three-phase ring 
main passes from the H.T. board to four static sub-stations 
situated in different parts of the iron and steel works and 
shipyard, the н.т. pressure of 5,500 volts being transformed: 
down to 440 volta for the general A. C. supply. 


(To be concluded.) 


THE COLLECTION OF REVENUE. 


By A. C. GLOVER. 


— 


COLLECTION of revenue may be hard and tedious work or light, bright and simple, and this short article is to assist those 
who seek the happier way. Instead of the old bound books for collection, I intend substituting loose leaves, arranged in 
streets or roads, and in the order of callings, as in the case of meter readings. Each division or district or a number of 
roads will be placed in а loose-leaf binder and lettered, in preference to being numbered. А street index is essential, and 
one is illustrated below on the vowel principle, which may hang in the office for immediate reference. | 


STREET INDEX. 
А District I , District О District U | District 
letter. | letter. letter. letter. 
—— ——— ———- и - 
Strand. С Bishopsgate ... В | London Вова... E 


King Street C | 


| d d. Н | 


The district letter may be placed on tlie consumers’ accounts before dispatch, e.g., С 2,006. A number of consumers 
call to settle their accounts, and, for example, Johnson, of Cheapside, comes to pay his account, which is numbered C 2,006. 
The district letter, reference number, and amount are transferred to а cash-received sheet with a banking column. From 
this sheet the collector's ** C" book is entered. The system has manifold advantages over the old way. ‘The leaves may be 
placed in any convenient order ; the system will allow of growth or revision with little trouble. A district book may hold 
150 to 200 consumers’ collection sheets, 8” x 5", convenient for a large pocket. After single letters are exhausted, 
double letters follow, e.g., AB, AC. | 


Ludgate Hill. А 
| 
| 


COLLECTION FORM. 


ADDRESS eee eee etteteeeteieetetteteeeteteteeteteteetes, 
NAME &.QAmQA.Q.. ³]³ꝛ 0... ³ ]) mln. d Siaboswebreaeuinaeesss 
| П 
Month. Amount. 5 Total due. Amount paid. сен 55 Collector's signature. 
January ... А | 


February ... 


K á—— —— hn Ice ao nee WC Y 
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. EDDY CURRENTS 


Mr. Н. W. Taytor, A. M. I. E. E., read a paper on the above 
subject at Birmingham last week before the Souta MIDLAND 
CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS. The 
paper, which does not lend itself readily to abstracting, 
attacked the problem of the elimination of eddy currents from 
stator conductors in @ synthetic rather than an analytical 
manner, with a view to dealing with some of the more ad- 
vanced problems which have demanded consideration 1n recent 
years. Development of this subject on these lines leads tu an 
approximation, which considerably simplifies the са!сшайоп 
of most practical cases. 

In the usual analytical investigation a symbol is taken to 
represent the complex current distribution in the conductor, 
and after operating upon the symbol in accordance with each 
physical relation, the result is equated to the original symbol, 
thus forming a differential equation, the solution of which 
only discloses in general details the nature of the current 
‘distribution as represented by the symbol. The exact details 
are subsequently determined from a knowledge of the dis- 
tinctive features of the problem in hand. 

The svnthetical method starts by assuming the distribution 
of current to be uniform, as would be the case if the external 
electromotive force were the only one under consideration. 
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(a). CURRENT DisrRiBUTION. DraGram. (b).—MAGNETO-MOTIVE 
Force DracraM. (e). FLUX LINKAGE OR VOLTAGE DIAGRAM. 
(d).—EDDY Current DIAGRAM or FIRST ORDER. 


It then proceeds to determine the sinple algebraical expres- 
gions for the physical quantities which, in turn, would result 
from this uniformly distributed alternative current. It is 
thus possible to calculate a local current in the conductor, 
which can be conceived to be superimposed upon the original 
current in order to satisfy the alternating flux set up by the 
original current. This А.С, * hatever its actual value in any 
Janina, is everywhere 90 deg. out of phase in time with tlie 
original current. The next procedure is to take the eddy 
current thus found, called the eddy current of the first order, 
and carry through the same processes as were applied to the 
original uniformly distributed a.c., and what may be called 
the eddy current of the second order, which will flow in order 
to satisfy the alternating flux set up by the eddy current 
of the first order, is then found. This second eddy current 
will, in turn, be 90 deg. in time phase behind the first eddy 
current., ie., it will be in exactly opposite phase to the 
original "uniformly distributed current. In the same way it 
is possible to go on indefinitely calculating successive orders 
ef eddy currents, each of which will lag behind the previous 
one by 90 deg. "When the calculations have been carried to 
a sufficient extent it will be found that the total resulting 
current is the ваше as that obtained by the = analytical 
method. 

The value of the present method lies in the fact that for 
most practical cases it is only necessary to calculate the eddy 
currents of the first order. 

The simple mathematics for the proposed method as applied 
to the simplest case, viz., that for the bottom conductor in 
a slot are then given; the process is indicated graphically in 
fig. 1. 

The distribution of the first order of eddy current across 
the depth of the conductor is parabolic. The ''extra loss 
factor is defined as the ratio of the extra loss due to eddy 
currents only to the loss which would arise from uniform 
distribution of current. Tf all eddy currents bevond the first 
order can be neglected, the calculation of the extra loss 
faetor is simple. 

When the eddy-current losses in the second conductor are 
considered, it is found, fig. 1, that the flux which passes 
across the conductor depends not only upon the current in 
the conductor itself, but also upon the currents in the con- 
ductors below it. The graphical representation of this ex- 
pression is a parabola of the same form as was lound for 
the bottom conductor, with the addition of a straight line, 


IN STATOR WINDINGS. 


the slope of which is proportional to the nuinber of con- 
ductors below the one in question. Further, the height of 
the parabola at the end of the conductor is halt the height 
of the straight line when drawn for one external conductor, 
hg. 1 с. 

A full appreciation of these points is important in many of 
the subsequent sections of the paper. 

The limitation to the use of approximate expressions for 
loss factor fully covers the practical range of conductors. 

Under given conditions there 1з a critical depth of con- 
ductor which gives а minimum loss, which arises out of the 
fact that when this critical depth 15 exceeded the rate of 
increase of the eddy-loss factor is greater than the rate of 
increase of the depth. of the conductor. This point may be 
very conveniently investigated by means of the approximate 
formula proposed, and the argument applies both to in- 
dividual conductors and to the average value of the loss factor 
for all the conductors. 

The author next considers losses in top conductors when 
subjected to the external influence of currents out of phase to 
those they themselves carry. For instance, in a multi-turn 
coil in which there are eight isolated conductors in the eame 
slot, the losses in the four bottom conductors are calculated 
in the manner already indicated, as they all carry current 
corresponding to, say, phase а. The fifth conductor, however, 
carries current. of another phase, вау, phase b, but is sub- 
jected to the external influence of flux arising from four 
conductors of phase a. Similarly the sixth conductor carries 
current of phase b, but is subjected to the external influence 
of one conductor of phase b and four of phase a, and во on. 

The losses in a conductor divided into a number of sections 
all connected together at the ends of the conductor are of im- 
portance, since this is the simplest method of minimising the 
eddy losses. The сазе . of the infinitely laminated conductor 
is within the range of the present approximate treatment; 
the extra-loss factor is that of a solid conductor reduced һу 
the square of the ratio of the core length to the total length 
of the conductor, i-e., in the ratio 1: b’. The more practical 
case of a finite number of laminations will give rise to an 
extra-loss factor intermediate between the solid and the 
infinitely laminated conductors. An interesting case of un- 
equal sub-division is considered in the original paper where 
adjacent conductors in а bundle of six conductors are unequally 
divided in order that the separate sections may keep their 
proper places during the insulation process. Fig. 9 has been 
plotted from the formule in this section, and relates: (a) 
(full lines) to a conductor divided into laminations, namely, 
8, 3, 4, and 5 parts to give the same total depth. Different 
curves relate to the first, second, third, and fourth of such 
conductors from the bottom of the slot. (b) (dotted lines) to 
similarly laminated third and fourth conductors in slots where 
the current in the top conductors differs in phase from that 
in the bottom conductors by 60 deg. 


gth м turn 


"гт; 
2 Susann, 

ү ые rr drei ЖЕ 
F EE 


"oho = Currents al! m same phage и 
. N ee ар e, 
d Ст by бо” from ‘hase iR 


Preguezcy ЭА, 


E EN 
кл eq y s 
T 


вс ав 
E — L 


1 E: s~ 
Number a оа 


Fia. 2.---Extra Loss Factor IN LAMINATED CONDUCTORS. 


The author next considers in detail some of the cases which 
arise in practice, from which he passes on to the question of 
losses in conductors and coils in which insulated laminations 
are successively transferred. 

The synthetic treatment is applied in the body of the paper 
so far as to deal with the most practical cases which will 
arise. An appendix is added in which the use of this method 
in the derivation of the complete factors is briefly dealt with, 
and in which the mmilarity between eddy currents and 
transmission line problems is noticed. In а second appendix 
the author shows how the approximate calculation of irre- 
gularly shaped conductors may be expeditiously carried out 
by developing and calculating step by step an equivalent 
transmission line from a knowledge of the mechanical shape 
aud dimensions of the conductor. 


L 


— Л н м-инин 


Vel 86. No. 2,200, January 28,1920. THE ELECTRICAL REVIEW. 


108 


Discussion AT BIRMINGHAM. 


Мг. Е. Н. CrouaH said that with increasing sizes of elec- 
trical machinery, especially turbo-alternators, the size of slot 
had grown very much, and it had become necessary to fully 
understand tbe causes which produced additional losses in 
the copper conductors so that suitable means could be adopted 
to avoid these losses. The author had in a proper engineering 
way attacked the problem from а physical! aspect, and had 
used mathematics only ae a means of solving the physical 
problems. He had thereby been able to simplify the mathe- 
matical part of the problem and evolve a method whereby 
practically all types of windings could be calculated compara- 
tively simply. The paper marked a distinct step in progress 
in the design of electrical machinery. : 

Mr. R. G. JAKEMAN, after discussing briefly a certain mathe- 
matical feature of the paper, said the expressions constant 
and variable eddy currents looked strange at first, but 
he (the speaker) understood that a constant eddy current 
was one which was uniformly distributed. With regard to 
stranded conductors and the effect of compression on eddy 
currents, if the cable was very highly compressed, it was 
possible for the strands to cut into one another, and so form 
practically a solid conductor. 

Mr. W. M. Cranston explained that the author had brought 
forward one or two methods of crossing over laminations in 
conductors, thereby eliminating to a large extent the eddy 
current loss. That this was of great importance might readily 
be appreciated when it was considered that the only alterna- 
tive at present available was the adoption of a completely 
stranded conductor. The latter to reach its maximum effi- 
ciency should have its strands completely insulated through- 
out the whole of its embedded length, and should have such 
a pitch that a multiple of the pitch would exactly coincide 
with the length of the iron core. In normal practice neither 
of these features was completely obtained, but the resultant 
loss was usually so small that it would be found to be less 
than the eddy-current loss in the individual laminations of 
the interconnected conductor. The stranded conductor, how- 
ever, cost about 50 per cent. more than a solid bar of the 
same dimensions. In large machines this economy would 
go a long way towards paying for the extra connections, and 
might induce manufacturers to adopt the proposed systems 
in epite of increased riek of breakdown due to the multiplica- 
tion of connections. In smaller machines they were content 
to suffer the inconvenience of eddy currents, but designers 


were apt to attach too great importance to the depth of copper 
for minimum loss. With regard to the depth of copper for 
minimum intensity of heat dissipation, the author had given, 
valuable figures. These showed that the depth of copper 
might under certain conditions be increased by about 30 per 
cent. with advantage to the machine. Of course, the losses 
in the slots were increased, but the gain on the overhang 
might more than compensate for that, and might result in 
a more efficient and cooler machine. In certain cases even 
this depth might be exceeded with impunity. , | 
Dr. М. Kann said the author had given a simple solution 
for each case which might arise by considering only the eddy 
currents of the first order. To neglect the eddy currents of 
higher orders was certainly justified, as an approximate know- 
ledge of the increase of the copper losses was all that wae 
required. In considering the losses in conductors consisting 
of з number of laminations connected solidly together at 
the ends, the statement that the extra-loss factor in case 
of an infinitely laminated conductor was reduced by the 
square of the ratio of the core length to ihe total length of 
the conductor seemed not to be quite correct; it neglected 
the fact that the losses in the part of the conductor outaide 
the elot were increased by laminating the conductor. In the 
сазе of в solid conductor the alternating current was in the 
end winding practically uniformly distributed over the whole 
conductor, and the copper loss there equalled the loss which 
would e place with & corresponding direct currení. If 
the conductor were laminated, and the laminations so in- 
sulated that no current could pass from one lamination to 
another, the loss per unit of length in the external part of 
the conductor and in the pert of the conductor in the slot 
would be equal. In the case of stranded conductors where 
the strands were arranged in spirals the voltage between the 
various strands was very small, as each strand changed its 
position continuously and completed a cycle of transposition 
in each pitch of the spiral. The resulting voltage between 


` strands was smaller than the voltage drop necessary to allow 


current to flow through the surface contacts between the 
various strands. In the caee of & laminated conductor where 
the laminations were joined at the end of each half turn the 
voltage between the laminations was higher. Even во, the 
surface drop might etill reduce the currents flowing between 
laminations in the end winding to negligible amounts, if the 
number of laminations was large. If the number of lamina- 
tions was emall, or if the ends of the laminations were. not 
joined up each half turn, insulation was, of course, essential. 


.NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


— 


Readers are invited to submit particulars of — improved devices amd apparatus, whieh will be published 


if considered of sufficient interest. 


A New Brush Holder. 


A new automatically constant pressure brush holder for 
dynamo-electric machines has been recently patented by Mr. 
C. M. Owen, of Langstone, Avenue Road, Abergavenny 
(Mon.), wherewith an attempt is made to obtain a pressure 
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Fig. 1.—CONSTANT-PRESSURE BRUSH HOLDFR. 


upon the brush which automatically remains the same from 
the time the brush is put in new until it is removed worn 
out. No attention or hand regulation is required. The 
arrangement of the mechanism is easily seen from the draw- 
ings, fig. 1; the combination is eo designed that the inter- 


action of the spring and the two arms of the lever is such that 
the pressure upon the brush remains substantially constant 
during the wear of the brush. The means for adjusting the 
tension of the spring when desired comprises & threaded plug 
14 screwed into the spring 8, the thread on the plug corre- 
sponding to the coils on the spring and the plug having a 
threaded extension 15 which is screwed into a saddle piece 16, 
supported in bearings, во as to be rotatable, in the arms 5, 5. 
When the adjusting means is employed the saddle piece 16 
takes the place of the rod 7. The pitch of the thread on ihe 
plug 14 is the same as the pitch of the thread on the exten- 
чоп 15. А spring 17 and a nut 18 are provided for 
пеш purposes and a clamp 19 is disposed over the out- 
side of the spring and the plug 14. 

In operation, as the brush wears away it descends in the 
frame and the lever 9 moves about its pivotal point. During 
this movement the end of the arm to which the spring is 
attached moves so that the effort of the spring acts at 8 
greater distance from the pivotal point, and, though the pull 
of the spring becomes lees, due to the movement of the arm, 
the moment acting on the lever remains substantially con- 
stant during the wearing away of the brush. 

In cases when it may be desirable to alter the tension of 
the spring, the clamp 19 апа nut 18 are loosened and the 
plug 14 is screwed into or out of the spring, whereby fewer 
or more coils of the spring are put into operation as desired. 
After adjustment, the clamp 19 and nut 18 are tightened. 
The pressure increases slightly from the time the brush is put 
in new until it is half worn out, and then decreases by the 
same amount until the brush is fully worn out. The initial 
and final pressures should, therefore, be equal. The slight 
increase in pressure may be made as small as desired by emall 
increases, in the size of the brush holder. 


B.T.H. Workshop Lamp Bracket. 


Although the present tendency in industrial lighting is to 
rely exclusively on general overhead illumination wherever poe- 
gible, there are still some conditions where it is necessary to 
use additional local units. The important thing in local light- 
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ing is that the light should come from the right direction. 
This means that the unit must be adjustable and under the 
complete control of the mechanic, because he will probably 
have to change his position or the position of his head and 
hands from time to time, which will generally require a corre- 
sponding alteration in the direction of the light. 

To comply with these requirements the British THOMSON 


Houston Co., of 77, Upper Thames Street, E.C.4, has de 
signed an adjustable workshop bracket (fig. 9), which 
consists of a single, double, or triple extension arm, 
each section being made ol LWo pieces of angle steel 


clamped together 10 form п hollow square tube, through 


Fic. 2.—B.T.H. WonksHor BRACKET 


which the conductor T. threaded. The rear section 15 
attached by means of a bolted joint to a projection on the 
cast-iron back-plate, this projection being in turn secured to 
the back-plate by a turntable joint, the combination giving a 
universal movement. The various sections are connected to- 
gether by means of bolts and lock nuts, while the reflector 
unit, consisting of reflector, combination cap and gallery and 
lampholder, is attached to the end of the bracket by a 
universal joint. The standard is the double extension bracket 
illustrated, which, when fully extended, is 27 in. in overall 
Jength. This bracket, which can be fixed to any horizontal, 
vertical or oblique surface, is equipped with a small intensive 
type Mazdalux reflector, fitted with a wire guard, which can, 
if desired, be sealed in position to prevent unauthorised inter- 
ference with the lamp. The bracket can be arranged to 
throw the light in or from any desired direction without alter- 
to retain any position, but not too stiff for easy movement. 
without loosening the joint nuts, which are just tight enough 
to retain any position but not too stiff for easy movement. 
They can be tightened in an instant should the necessity arise. 


Patent Wiring Connector. 


Mr. J. Dyson, Aldermanbury, Bradford, has recently placed 
з new departure in small wiring connectors upon the market. 
Ав will be seen from the illustration (fig. 3), both the con- 
nector and the porcelain are slotted, enabling the wire to be 
slipped in without being cut. A grub screw through the top 


Fic. 3.—Moss’s Patent ОРЕХ SLOT CONNECTOR. 


of the porcelain clamps the branch wire into posit; i 

orce | position. By this 
means it is possible to tap off the main wires wills they 
remain in situ. The inventor, Mr. Harry Moss, informs us 


that he designed and made the fi 1 
while on active service in Prince: мено CENE connector 


——————— MÀ 


Electricity in the Home.—The results of an interesting 
кеш in domestic electrical installation. are reported from 
asgow. Two houses were selected, and electricity was installed 


PERCENTAGE EFFICIENCY AND POWER FACTOR 


TEXTILE MILL ELECTRIFICATION, 


INDICATIONS of the growing importance of electricity in the 
manufacture of textile goods are afforded day by day by the 
reports of applications by mill owners for the installation of 
electrical power, which are constantly being received. The 
production of textiles requires above all things a careful atten- 
tion to the regulation of machine speeds. There is a certain 
maximum limit to the speed of textile mill machinery which. 
if exceeded, endangers the safety of the varn and causes 
an enormous amount of trouble. 

On the other hand it 1s necessary to run machines as near 
to this limit as possible in order to obtain the greatest possible 
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Fic. 1.—Tugkg "' WirroN ” Loom Motor. 


output. Speed variation was a source of considerable 
loss to manufacturers in the days of the uncertain mechanic 
drive, and even with modern non-electrical methods it cannot 
be entirely eliminated, but by the application of a motor drive 
the variation in speed can be reduced to a minimum. 
Another very costly feature of the mechanically (i.e., non- 
electrically) driven mill is the amount of power lost in trans- 
mission. If the source of power is a steam engine it is neces- 
sary to arrange a complicated system of belts and pulleys, 
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Fig. 2.—Prrroraxce Curves or '* Wrrton ” 4-н.р. MOTOR. 


500 


and probably chains and gears. А mill receiving electricity 
from a central station will probably require a transformer 10 
reduce the supply pressure to one applicable to the driving 
motors. This comparison may seen only slightly to favour 
the electrically-driven mill; it is in the intervale between 
working periods that its superiority is more pronounced. 

If the machinery of a steam-driven mill has to be shut 
down for a short interval—up to, say, two days—it is usua 
and perhaps advisable to keep the boiler fires banked. This, 
of course, is a great waste of fuel—a mill provided with 
electrical driving can be shut down without incurring, this 
los. To meet the special conditions occurring in the driving 
of textile mill machinery the General Electric Co., Ltd., has 
designed the Witton motor (fig. 1). This is entirely en- 
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closed to exclude dust and ecraps of material. It is mounted 
оп a mall base plate, and supported at one end by a spring 
which keeps the transmission belt tightened automatically. 
be Witton " motor is made in three sizes—}, 2, and 1 
н.р. Characteristic curves of performances of a J н.р. motor 
of this type aye given in fig. 2. It will be seen from this 
record that at half-load the motor's efficiency is 85 per cent. 
At about 60 per cent. of full load its efficiency rises to 86 per 
cent., and an 80 ре cent. efficiency is maintained at full load. 

The question whether to install generators in the mill or to 
take in з supply from an outside undertaking is one that must 
be eettled after close investigation of local conditions, and is 


' . 


purely s business consideration, - — 
If. the supply. frora a local authority is direct current it is 


usual practice to install rotary converters to effect a change 
to B. C., providing separate exciters to maintain a constant 


speed during changes in the load. 


РІС. 3.—ELECTRICALLY-DRIVEN WEAVING SHED 


It hes been found that for various reasons А.С. is more 
satisfactory for this class of work than p.c. The chief points 
in the former’s favour are, first, cost of plant in cases where 
plant has to be purchased. Secondly, an А.С. motor runs 
almost. synchronously with the generator, which renders the 
speed variation very small compared with a D.C. motor, the 
amount of "elip being not more than 5 per cent. from full- 
load to zero. ‘Then the А.С. motor has greater efficiency, and 
requires less and simpler starting gear than a D.C. machine. 
Altbeugh the employment of А.С. motors is advisable, it by no 
means follows that D.C. machines cannot be used, in fact cir- 
cumstances will in some cases compel their use. | 
ad. 


. Fio, £—Dovsue-FRAME INSTALLATION DRIVEN BY 7#-Н.Р. 
| Е ““ WiTTON " Motors. | 
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Small mill alternators with capacities up to 400 kw. may 
be driven by high-speed reciprocating engines, but in larger 
metallations the employment of steam turbines has been found 
be more satisfactory, as the generators can be direct- 
coupled, minimising the transmission losses. | 
Another question which arises upon the installation of 
electrical plant is whether it is better to provide a separate 
motor forteach machine or to, drive groups by larger motors. 
Frem the efficiency. point of view the individual drive is no 


doubt better than the group drive, but the cost of the former 


LOO 


compared with that of the latter presents a difficulty, if 
capital is limited. The absence of overhead gear is one of 
{һе many advantages of the direct-drive system; this is very 
clearly illustrated in fig. 3, which is a photograph of & typical 
weaving shed in а large textile mill, and fig. 4 showing. a 
double-frame installation driven by 7} н.р. ‘ Witton ” motors. 
We are indebted to the С.Е. Co. for the adjoining illustra- 
tions, which appear in the recently issued Bulletin No. 11 
bearing the same title as this article. The Bulletin contains a 
great amount of interesting information and 40 illustrations, 
chiefly of textile mills equipped by the G.E. Оо. 


THE FARADAY SOCIETY. 


AN ENGINEERING APPLICATION OF ELECTROLYTIC IRON 
DEPOSITION. 


Ar the December meeting of the Faraday Society, ІлЕ0Т. 
W. A. MAGFADXEN described a process that had been worked 
out for the Electrometallurgical Coininittee of the Ministry 
of Munitions, and very usefully applied in the war area for 
the repair of aeroplane engines. The problem solved was to 
evolve a simple and reliable workshop method for obtaining 
thick, hard, adherent deposits of iron on steel mechanism 
parts which had been overmachined or worn down in a few 
places, so as to save them from the scrap heap. Existing 
electrolytic processes chiefly used for refining had to be re- 
jected, for practical reasons; for example, they made use of 
hot solutions or solutions that could not easily be made up 
or replaced, Finally, a simple concentrated aqueous solution 
of ferrous ammonium sulphate was adopted, of acidity not 
exceeding 9.005 norinal, and a current density of nearly 25 
amperes per sq. ft. could be reliably employed at normal 
temperatures to yield hard, sinooth, adhesive deposits. From 
such a solution heated to 65 deg. C., but with 0.02 normal 
free acid present, reguline deposits could be obtained at 200 
amp. per вд. ft. Тһе solutions were found to deteriorate 
after a few months’ use, on account of the accumulation of 
organic impurities. Boiling expelled these substances and 
renovated the solutions, but later it was found that the 
presence of finely-divided wood charcoal in suspension ab- 
sorbed the organic matter continuously, and prevented the 
deposition of momentary deposits of hydroxides—the supposed 
cause of the inferior deposits. The photographs appended 
to the paper strikingly illustrate the effect of the presence of 
the charcoal in suspension. 

Adhesion to the articles covered was secured either by the 
common method, of an intermediate со coating from a 
hot cyanide bath, or else by thoroughly cleaning the cathodes, 
either chemically or electrolytically. In the latter case, i.6., 
direct deposition on to the steel base, heat treatment could 
be applied to the deposits, and annealing the article and 
deposit above the A, point (at 950 deg. O.) strongly welded 
the two together. Subsequent case-hardening and heat treat- 
ment gave a surface quite fitted for severe mechanical con- 
ditions, and photomicrographs of sections of the deposit 
showed that the line of demarcation between base and deposit 
to have been entirely eliminated. ` B | 

In course of the discussion, it was made clear that the 
poor mechanical qualities of electro-deposited metals are fre- 
quently due to occluded hydrogen. In the case of some metals, 
e.g., copper ‘‘ annealing ’’ in an oil-bath at quite а low tem- 


perature is sufficient to expel the gas and enormously improve 


the physical properties of the deposits. 

It is clear that a useful future awaits the application of 
processes like that of Lieut. Macfadyen in the engineering 
works or repair shop. On this the opinion at the meeting was 
unanimous. | | 

THe ELECTROLYTIC PRODUCTION OF SODIUM PERCHLORATE. 

Sodium perchlorate is now produced commercially by elec- 
trolysing the chlorate solution between a platinum. anode and 
an iron cathode. In a paper contributed to Mr. J. GUILFOYLE 
WILLIAMS, it was stated that better results are obtained at 
higher temperatures and current densities than those given in 
the text books. For example. at 60 deg. C. the production of 
1 kilo: NaClO, requires only about 3 kilowatt-hours, as 
against 3.6 in the accepted practice, and the frequent addi- 
tion of hydrochloric acid to keep down the alkalinity still 
further improves the efficiency. C2 c 

THE MEASUREMENT OF PRYSICAL PRorERTIES AT HH 
TEMPERATURES. a DS 

No more difficult problem confronts the practical physicist 
than the testing of the refractory materials used in furnace 
construction, and in high-temperature apparatus generally. 
under the conditions to which they have in practice td stand 
up. Mr. A. Grokog Tarrant described to the Society very 
carefully thought-out pieces of apparatus which he has- de- 
aigned for measuring thermal expansion, , conductivity, -and 
tensile strength. For the first of these, the principle adopted 
is to heat a cylinder 4 in. by 3 in. diameter of the material 
under test in a.tubular graphite sheath, and..measure the 
expansion of the test piece. relative to the tube.. The expan- 
sion is magnified by the motion of a lever actuated by a 
long plunger attached to the test piece and extending con- 
siderably above the top end of. the. vertical nichrome-wound 
electric furnace, which furnishes the source of, heat. . 

E 
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For measuring tensile strength, the ‘Harker type of spiral ^ Thus, for a reasonable outlay, students and engineers could 
graphite tube furnace was employed, ae in this temperatures possess a library of technical books, up-to-date, of known 
up to 1,700-1,800 deg. О. were attained. Fig. 1 shows the contents, and not overlapping. 


general character of the apparatus, and indicates the arrange- At present such a thing is quite beyond the purse of the 
ments for clamping and stressing the test piece. The point young engineer or student. | 2 
IL AT | "un А. C. Purday. 


January 10th, 1920. 


Theatre Heating by Electricity. 


Having had several years’ experience in the heating of 
buildings by steam, hot water, hot air, &c., I found your 
article in a recent issue of the ELECTRICAL RRVmw on the 
heating of the Lyric. Theatre, Hammeramith, by electric 
radiators inost interesting. 

The advantages claimed for the system are great, i.e., low 
installation cost, reliability, efficiency, simplicity, ease of con- 
trol, &c., and it will be interesting to learn whether, after a 
practical test of, say, six months’ working, all these advan- 
tages, together with low running and maintenance cost, can 
still be claimed. | | 

In the light of past experience I certainly consider that 
the electro-steam radiator 18 the best thing etruck yet in the 
way of electrical heating, but it at once puts it on.a par with 
any ordinary steam-heated radiator, and has all the advan- 
tages and disadvantages of the latter. One of the 
great disadvantages of steam heating is its well-known 

Fig. 1. Fic. 2. tendency to burn or dry the hea air to the extent 

of being quite irritating to the throat; frequently 

| ‚ : humidifying trays have to be attached to radiators to 

' of fracture was localised by reducing the diameter of the correct the fault. The electro-steam radiator should, how- 
test piece at the centre, as shown at л. Otherwise the bar ever, enable manufacturers to give some reliable data regard. 
was at its weakest and broke outside the hottest zone of the ing its heating capacity, such as the transmission of British 
furnace. The simpler device shown in fig. 2 was used for thermal units per square foot of radiator surface per hour. 
tests at lower temperatures, and this apparatus was of great Such data have hitherto been unprocurable from the manu- 
practical use during the ‘war. ч, A E facturers of electric radiators. Even when the number of 

In the measurements of thermal conductivity, the author B. Th. U. required for the heating of any building is known, 

—ag many before him did not succeed (before the war ab- it is difficult to decide on the number and size of electric 

ruptly terminated his experiments) in obtaining absolute radiators required owing to the lack of reliable data. Assum- 
-figures that might be of general use. But several ingenious ing that the electric radiators are cheaper to install than 2 
attempts were made, and an electrical and a gas-heating system of hot-water heated radiators, with а coke-fired boiler, 
method are described which are well worthy of attention by there reinains the question of running and maintenance costs; 


others engaged on similar measurements. A rough thermo- the cost of maintenance of the electric radiators will largely 
- Bcopic method described was found to suffice for routine works depend on the life of the nickel-chrome wire heating elements, 
tests. which may, or may not, require frequent renewal; the main- 

| tenance costs of a hot-water heating apparatus, if carefully 


"T installed, will be nil for several years, with. the exception 

| perhaps of а few new fire bars for the boiler. It is well to 
z CORRESPONDENCE. ешеш also ш д Dor ТАС: heating does not iris 
T P. | air in the way that steam and open-element type к 
Letters veosived by ws after 5 Р.М. om TUESDAY cannot appear мй xadiators do. As to running costs, it would appear that when 


| ed m 3 аси No latter Rs 55 oublished all setae 8 vill EE nope 2 990 tue total energy 
ms pits is _ consumption w ou units hourly. o not suppose 
IIñ,„ ANT адатен ін DUT: гогон ове bie hourly a given off by the 37 electric ad ta 
| | ш the Lyric exceeds 200,000; and taking the practical value 

Technical Books: Some Thoughts and a Suggestion. of coke at 6,000 B.Th.U. per Ib. (which is readily obtained 


That of making many books there is no end appears with a boiler efficiency of 60 per cent.) we find that 83 lb. of 
no less true of technical books than of other b es of coke would be required hourly for the same B.Th.U., making 
literature. But the limitation of the time and money;of the a total daily coke consumption of 964 1Ь., or say 2 cwt., 
engineer or student, who desires to learn his profession or obviously much cheaper than energy at 2d. per unit; add to 
to keep in touch with the latest theory or practice, is much the cost of coke an attendant's wages and the daily running 
more determinate. | | cost . would still be under £1 per day. In the case of.8 
When to the host of new books that are poured forth are theatre very little heat will be required when the building 
added reprints (without any additions) of books that were із packed with people, as the air readily becomes warm and 
first published many: years ago, it seems time that а protest vitiated, but I venture to state that only a very small pro- 
should be made. | portion of the theatres in the country are steam heated, hot- 

On a subject such as electrical engineering, which has Water heating or warm air systems being largely adopted. 
made tremendous strides in theory, and perhaps even more Ventilation is usually a difficult problem in the theatre, but 
in practice, à book published, say, in 1900, is largely out of for the best results heating and ventilating are inseparable. 
date, and tbe mere reprinting of it appears to me to be It is stated that the ventilation at the Lyric is now receiving 
almost taking advantage of ignorance. `- attention; should this result in an increased air change, then 

‘When the date is nowhere mentioned in tbe book, the in all probability the energy bill will also be increased. 
student has not even the consolation of knowing that he is consider much more will be possible in electric heating in the 
‘buying an old book. One would like to see it made compulsory near future, particularly if the cost of energy comes down 
to insert the date of writing, or first publication, in every to, say, 0.5d. per unit, but before that happens, coal and coke 
book. 2 must also come down in price. In the meantime electric 
` Then the new (and old) books on any subject overlap one radiators may be successfully applied in many instances, 
another, and generally endeavour always to start at the ele- especially where intermittent heating will suffice and first cost 
men theory, wherever: they may end, во that the pur- 18 8 consideration. 
chaser to pey for many parts of his reading two or three J. W. Hitchcock. 
times over. MN Е January 16th, 1990. 

Now, my poc rd is ш n шо. 9 0 standardising st T: . 
committees, yet another shou ormed representative, ost of the data required by our correspondent are given 
eay, of the technical institutions, colleges, Press, publishers, in the article to whieh ke refers The cheapness of installa- 
and, lastly (but not least), of the gentlemen who write tech- tion is not an assumption; it is a fact. The purchasers in- 
пор . : Р formed us that the cost was about one-third of that of а hot- 
M | should then agree on suitably graded series of books water system to give the same results. The coke-fired fur- 

on the various branches of engineering, one book of a series пасе cannot be started and stopped at pleasure, whereas it 15 
leading to another more advanced. | l stated in the article that the electric radiators are used for 
They should be produced as cheaply as possible in the six hours daily, and the efficiency of the latter must in tbis 
first instance, later they would doubtless become eo, owing case be 100 per cent. The price of electrical energy for heat- 
to t larger sale. | ing in Hammeramith is 1.5d. per unit with discounts + 25 per 
Periodically the cowmittees should meet to revise the books, cent., aud the running cost ів stated by the purchaser to be 
which might be doue by adding а supplement from time to half that of the yas-heating system, which was discarded 
time, until есе alterations and additions warranted the ME it failed to do its work. ` beet 
book being rewritten. | account of the pressure on our epace we have - 
When such з time came, no more reprints of the old one obliged to shorten our corres ' —Eps. 
would, of course, be issued. | | Bev.] M pondente -letter 
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The Coal Muddle. 


As it seems useless to protest to the Government with refer- 
ence to their idiotic vote-catching ''stunts," of which the 
10s. rebate is the finishing touch, I euggest that the Elec- 
trical and Gas Associations should get together and try 
passive resistance by refusing to claim any rebate or 
allow any rebate to their consumers. They will save money 
and an enormous amount of work by doing this. The con- 
sumer will, of course, have to рау a trifle more for his elec- 
tricity and a trifle less in taxation, so that although he will 
`* grouse '' he will on the average be no worse off. 


Borough Electrical Engineer. 
January 17th, 1920. 


Awards Delayed. 


Being a constant reader and a mechanic, I should like 
to bring before your notice the reason of much of the dis- 
content of the present day, not always caused by the work- 
men, but more often by the employers. Holding no brief 
for either, I believe in square dealing. Why is it that the 
L. C. C. tramways dilly and dally with red tape and officialdom 
before paying different sections the awards? It is hard to 
define, no other employers could approach them. In 1917-18 
an award was made to be paid from October. Some got 
it, others who were justly entitled to it did not until Feb- 
ruary, 1918, being only paid from then. Why eo much letter 
writing to one official and another? Even the present day 
awards make practical inen tired. These are things that the 
outside public know nothing of, and it is time зо much 
officialdom was inquired into, as it gives rise to much dis- 
content. UE 


— 


A Live Lorry. 


I was very much amused and interested to see under your 
heading of Notes the account of a live " lorry at Walsall. 

I have a Foden steam wagon under my care, and have 
experienced eimilar surprises in the shape of severe shocks 
upon touching the metal parts after its return from a trip. I 
may say I too was somewhat puzzled until one day the 
boiler inspector happened to be making one of his calls. 
Before going too near he asked where the safety chain 
was 


Noticing that I did not quite understand his meaning, he 
explained the necessity of having attached to the metal 
underframe a small piece of chain which would trail along 
the ground, and by 50 doing relieve any person from nasty 
shocks which he had experienced only too often. 

It must be explained that this only applies to those wagons 
which have rubber tires. I take it that the entire wagon 1s 
insulated from the. ground, and that a static charge is gene- 
rated by the constant blowing-off of steam from the safety 
valve, as no matter what one might tell these drivers, they 
always like to see that blow going on; they know they 
have a little to spare, as they put it. 

It would be interesting to know whether the Walsall Foden 
was rubber-tired; if во, was the safety chain in order—or 
lost—on that particular trip? It has a knack of leaving 
itself on the road, through wear. 

J. G. Paterson. 

Warlingham, Surrey. 

January 19th, 1990. 


With reference to your note in the last issue on a steam 
wagon oe charged with electricity whilst standing in 
the roadway. once heard of a similar occurrence, but in 
this case the explanation given was that the friction of the 
steam issuing from the safety valve had caused the metal 
parts of the vehicle to become charged with static electricity, 
and as the wagon was mounted on rubber-tired. wheels, the 
charge could not escape to earth, hence any person touching 
the engine would receive a shock. 

Stuart F. Philpott. 
Birmingham. 
January 19th, 1920. 


The Marconi International Code. 


Having had some years’ experience of both using and con- 
-atructing telegraphic codes, I read with much interest 
“C. Н. C.'s” able review of the Marconi International 
Code (THE ELectricaL Review of December 26th, 1919). 

It would appear that C. H. C." was very favourably im- 
pressed with the greater part of the code, but is not во en- 
. thusiastic as regards the Numerical System.“ 

It is agreed by all who use codes that the three principal 
ends for which the compiler of а code should strive are :— 


(a) Economy in transmission. 

(b) Simplicity and rapidity of use. 

(c) Safety in transmission. 

Re (a), the compilers of the code claiin to effect considerable 
economy over existing codes, and C. H. C." in this con- 
neetion only remarks that A check which has to be worked 


out for each code word not only adds complications and 
increases the work of coding and de-coding, but decreases 
economy to the extent of the check syllable. As regards the 
last portion, surely ''* C. Н. C.“ hae overlooked the fact that 
the final syllable in the system under criticism, in addition 
to acting as a check, can be made to convey any one of 93 
ed oret meanings which are in frequent use, e.g., O. I. F., 
F. O. B., for immediate shipment, 60 daye’ sight, &c. 
This I believe to be an entirely new departure in codes, and 
it will consequently be seen that C. Н. C.'s remark (а little 
lower down in his review) that, ''The fifth syllable then 
confirms this check figure in the usual manner, although in 
a way true, hardly does justice to the code. As 8 9 the 
question of eomplications and increased work in g (see 
also (b) above), with the expenditure (once and for all) of 
a very few minutes’ preliminary study of the tables and 
explanations, the use of the numeral system becomes not 
only a very simple matter, but quicker in actual use and 
appreciably inore economical than any other code I know. 

Under heading (c) comes C. Н. C.'s" principal alleged 
weakness. 

In íheory, the more usual mutilations which occur in 
transit should be ''caused by the omission, the addition, or 
the changing of а Morse dot or dash," but my own experience 
and that of many other users of codes with whom I have 
discussed the matter on frequent occasions, has eatisfied me 
that in only a small percentage of cases is an error in trans- 
mission due to one of these causes. Possibly this is due to 
telegraphists being carefully trained and warned against theee 
obvious errors. Many codes contain voluminous tables ehow- 
ing the probable mutilations of single letters and two-letter, 
syllables, but I have yet to meet any de-coder who has ever 
really profited by them. | 

If absolute safety in transmitting figures is essential, then 
the entire telegram can be repeated (i.e., sent twice) automa- 
tically; the cable companies charge only quarter rates for 
such repetition, and even if every message were во repeated 
there would etil be an appreciable saving in cost in com- 
parison with employing most existing codes, as well as a 
large saving in time of both coding and de-coding. In prac- 
tice, however, it would meet all possible. contingencies 1 
the single code word which conveys the numerals were itself 
sent twice over in the original telegram. 

It is a little difficult to grasp what is C. Н. C.'s attitude 
towards ''checks." In one place he falls foul of the use of 
& check, whilst in another he apparently holds up as an ideal 
some code which employs ''a simple double check.“ 

On the whole, I deduce that C. H. C.” is drawing a com- 
parison between the numerical eystem of the Marconi code 
and an ideal (but as yet unattainable) perfect system, and 
not between the Marconi and any existing code. Taking the 
ideals to be aimed at in a code as economy, rapidity, and 
safety, it ів an easy matter to produce a code which is prac- 
tically perfect under one of these headings; a fair approxima- 
tion to perfection can be obtained by devoting attention to 
two only and ignoring the third; but for all normal work in 
which all three factors have necessarily to be taken into 
consideration, the Marconi code is, in my opinion, far ahead 
of all existing codes, and has the further great commercial 
advantages of rendering the telegram equally intelligible in 
nine languages, and of employment also for conducting and 
translating foreign correspondence. 


January 18th, 1920. 


[We regret that we have been compelled to shorten this 
letter considerably.—Eps. Exec, Rev.) | | | 


Code Enthusiast. ` 


The Lesco" Lampholder. 

Without wishing to enter into any coníroversy or express 
an opinion on the merits or otherwise of the above lamp- 
holder, there is a statement in Mr. Hope's letter in your 
issue of January 16th, that interests us. He says '' There is 
more metal in the Lesco holder than in the best quality Eng- 
lish holders.“ | 


The complete braes case of our Cordgrip lampholder ie half 
an ounce heavier than the Lesco."' 


For J. H. Tucker & Co., Ltd., 
W. J. Line, . 
Chief of Technical and Design Department. . 
‘Birmingham, January 17th, 1920. 


— — —Ó— 


My attention has been drawn to Mr. Turnbull's letter to 
the ELEecrricaAL Review regarding the above, and, being the 
patentee of another lamp holder, I would like the opportunity 
of making it clear to your readers that although some of 
the features in my holder (the Scot °’ lamp holder) appear 
to have been followed in the Lesco lamp. holder, the 
defects pointed out by Mr. Turnbull do not exist in the 
“ Scot holder, the barrel of which is in one piece. 

My patents were granted between February, 1917, and 


Мау, 1919, between which dates Mr. Vernon Hope and others 
(the promoters of Lesco, Ltd.) entered into prolonged. nego- 


tiations with me for a licence to enable them to construct 
lamp holders under my patents. These negotiations were, 


2 


198 


THE ELEOTRICAL REVIEW. [Vol 86. No. 2,200, JawvaBt 25, 1999. 


wever, broken off by the said promoters towards the end 
. May, 1919, and а few weeks later provisional patents, 
under which the Lesco’’ holder ia manufactured, were 
applied for by Mr. Hope. ! 
1 write in order to avoid the possibility of any confusion 
between the Lesco”’ and the Scot” lamp holder and 
I wil be pleased to send & eample of the latter holder to 


anyone interested. | 
Е aN A. Peden Rutherford. 


* 
4 


th. 
January lOth, 1920. 


We read with interest the correspondence regarding the 

Lesco holder, which no doubt is ingenious. We do not 
think there is anything against the weight- carrying parts, as 
the indentations should carry any shade intended for the ordi- 
nary C. G. S. O. holder. 
As regards the corrosion which Mr. Turnbull quotes, this is 
liable to happen to any metal holder, and if these are over- 
looked: in damp positions, one can only expect falling shades, 
&c. А little grease and attention will remedy this point. 

Now we come to the interior, and from the sample supplied 
to us we find that the contacts being on the one spring do 
not adapt themselves to the lamp contacts, as is the case with 
thé сарае holder, in which the separate plungers will make 
contact with апу uneven contacts of the lamp. If the Lesco 
holder had these plungers we think it would be an advantage. 


Ardwick, Manchester, H. Wogan & Co. 
„ January 17th, 1990. 


—— 
| LEGAL. 


E i Hoops v. WEBB. 
. [Тнв E.T.U. лмо THe N. A. S. E.] 
' (Continued from p. 76.) 


FURTHER evidence was given on Tuesday, January 13th, the 
cross-examination of Mr. Tyler being continued by Mr. 
Ounliffe, K.C. He said that the E. T. U. would not accept 
the code of rules arranged by his society, and the men went 
ouf on strike. That was in 1914. | 

Mr. BANISTER, the hon. secretary of the N.A.S.E., was the 
next witness called, and in the course of his examination by 
Mr. Hughes, said that the N.A.S.E. was not formed with 
a view to interfering in trade disputes, but it became a trade 
union in 1918, since which period it had power to take part 
in.trade disputes. The Society had 17 hon. members, five 
of whom were contractors, but they were not allowed to 
attend any of.the meetings except the educational lectures. 

In cross-examination by Mr. CUNLIFFE, witness said that 
the N. A. B. E. did not support the masters in 1914. It was 
not Шеп a trade union. . 

The plaintiff next gave evidence generally bearing on the 
counsel's opening etatement in regard to the occurrences on 
October 13th. Until then, he said, there had heen no dispute 
and no complaints had been made by the men. 

In cross-examination, the witness said that when he went 
to Watford on the job, he asked one of the Watford men 
whether Watford was in the London district, and what were 
the local rates, and the man to whom he had spoken wrote 
them down on a slip of paper and handed them to him. He 
had not seen the defendant before October 13th, and there 


Mr. OUNLIFFE, in opening the defendant's case, submitted 
that there was nothing for him to answer. The right of a 
man to dispose of his labour as he pleased was merely the 
correlative right of other men to dispose of their labour as 
they pleased, and there was nothing to prevent their refusing 
to work with other men, if thev so desired. The words alleged 
to have been used bv the defendant, if they were used. were 
merelv a statement that the plaintiff would lose his livelihood, 
nd there was no threat. It was, said counsel, obvious that 
the N.A.S.E. if not really a masters’ union was protecting 
the interests of.the masters. Men had a perfect right to 
refuse to work with non-unionists, and the defendant was en- 
titled to do as he had done, even if there had never been 
апу dispute as to working hours. | 

The defendant, in the course of his evidence. said that the 
first-he had heard of any dispute at Delectaland was when 
a deputation came from the Watford branch to the London 
District. Council and made complaints. Thev made three com- 
plaints. about the terms on which Messrs. Tyler & Freeman's 
men were employed. . When be went to Delectaland on Octo- 
ber 18th he had.a talk with the men before he saw Hodges, 
and they joined the E.T.U. When Hodges came down he 
(defendant) asked him whether he was a member of the 
E.T.U., and he said that he was not, but that he was а 
member of the N.A.S.E.. He (witness) thereupon pointed out 
to him.that the N.A.S.E. wae not a recognised trade union, 
and asked him to join -the E.T.U.. which he declined to do. 
Upon that he (witnees) went back to the other men, and 
told them that Hodgee bad refused to join the E.T.U.. and 
ааа the circumstances he had no option but to call 

out. 


On January 14th the defendant was further examined in 
chief, and in reply to counsel, said it was untrue that. he 
adopted a dictatorial attitude or endeavoured to intimidate 
Mr. Hodges. Nor did he shake his finger in Hodges's face. 
He might, however, have made an oratorical gesture. 
He tried to persuade him to join the E.T.U., and so avoid 
further trouble, and he did tell him that uf he was not prepared 
to join he (defendant) would have no option but to withdraw 
the union members from the job. He had never seen or heard 
of Hodges before, and bore hun no animosity. He was sent 
to Watford to investigate complaints as to the employment 
of non-unionists, as to hours, and rates of pay, and to try 
and make peace. There were over 50,000 members of the 
E.T.U., and he could fill à book with reasons why the E.T.U. 
could not recognise the N.A.S.E. 

In cross-exalination by Mr. HuGues, defendant said that 
he did not tell the plaintiff that he would have to get off 
the job unless he joined the E.T.U., but he did explain that 
his refusal to join might result in his having to leave the 
jb. He told the man not to be an ass." Plaintiff said 
that he had an old E. T. U. ticket at home, and on being asked 
why he had joined he replied ‘‘ Compulsion.” He was not 
in the habit of using the expression to men who refused to 
join the E.T.U.—'"' I'll take away your livelihood.“ . 

Counsel read a letter from the witness to a foreman named 
Branscombe, who had signified his intention of leaving the 
E.T.U., asking him to reconsider his decision, and stating 
that if he persisted in leaving the union he would placard 
his name throughout the districts telling all members of the 
union to refuse to obey his orders as foreman. He also wrote 
that 18 the event of refusal to rejoin he would wherever pos- 
sible hound him from the trade. | 

The hearing was continued on January ló5th. 

Mr. Wess, in further cross-examination, said he had the 
power to call out E. T.U. men from jobs where N. A. S. E. men 
were employed. If Mr. Hodges had consented to join the 
E. T. U. the other matters at issue could have been discussed. 

Witness, in reply to a question by the judge, said he was 
prepared to admit frankly that if the plaintiff joined 
another firm and still refused to become a member of the 
E. T. U. the workers belonging to that union would be with- 
drawn from any job on which the plaintiff was working. 

Evidence was then given as to discontent alleged to have 
prevailed amongst the men working at Delectaland, and with 
that the case for the defence- closed. | 

Mr. Cunuirre, K. G., addressing the Court on the whole >f 
the evidence, said that in the action there had been a deter- 
mined and deliberate challenge of the rights of trade unionists 
to refuse to work with non-unionists. This challenge went to 
the root not merely of trade union nghts and privileges, but 
also of the rights of every free inan in the country. If the 
action succeeded it would, he contended, be impossible for 
any trade unionist, or indeed for any inan or woman, to 
refuse to work with any other man or woman without ex- 
posing himself or herself to litigation of this kind. ‘The 
allegation of coercing the employers reminded him, said 
counsel, of the Irish landlord, who, on his attention being 
caled to а threat by Fenians to shoot his agent, remarked 
If these people imagine they can intimidate me by shooting 
my agent, they ‘are inistaken." He submitted that it was 
not unreasonable for workmen to object to work with mem- 
bers of the National Association of Supervising Electricians, 
an association which consisted of managers, and had ак 
honorary members masters pure and simple. The E.T.U. 
refused to recognise Mr. Hodges's society as a genuine work- 
men's society. They regarded it as a society which was seek - 
ing federation with the E.T.U., when it was in point of fact 
a satellite of the Masters’ Association. At the time of the 
trouble at Watford there had been an active and continuing 
dispute as to the working hours and rates of pay, as well as 
in regard to working with non-unionists. The latter was the 
chief question with which the Court was concerned, and he 
contended that the defendant was rightly justified in what he 
had done. ИК RS 

Counsel then proceeded to deal at length with the various 
authorities recording decisions bearing upon the point in 
question, and argued that bis Lordship had to decide whether 
there had or had not been a trade dispute within the meaning 
of the provisions of the Act of 1906. It would, he said, be 
enough if it had only been a dispute as to the employment of 
trade unionists. But it went further than that, as & meeting 
had been called to decide whether unionists should be com- 
pelled to work with non-unionists. It was a dispute In re- 
gard to the particular class of individuals of whom Hodges wag 
fis Lokpsittr said that the dispute referred to in the Act 
meant that there must be a dispute with the employers. but 
in this case there was no dispute hetween Mr. Tvler and the 
union, because at the time of Mr. Webb's visit they had not 

roached each other. | . | 
МЕ СОМІЛЕЕЕ said that there was a dispute immediately the 
strike was called. There was з controversy going on ав to 
whether unionists should be compelled to work with non- 
unionists, and everyone knew about it. It was not essential 
that there should be a strike or even a dispute at а particular 
place. His submission was that the dispute was not only & 
dispute between employers and workers, but & dispute be- 
tween workmen and workmen. inasmuch as It was a dispute 
hetween members of the E.T.U. and the N. A. S. E. The Act 
was undoubtedly intended to give the widest conditions of 
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protest to workpeople as to the terms of their employment, 
and the question was whether compelling a man to work 
with a non-unionist was a condition of employment cantem- 
plated by the Act. He contended that the dispute that was 
going on at the Watford works was a trade dispute within 
the meaning of the Act. It could not be said that defendant 
was coéreing the masters by what he had done, as when he 
went tó Watford there was undoubtedly a dispute going on 
between Mr. Tyler and his men. Whatever test wae to be 
applied, whether it was a test of there being a broad and 
general dispute as to the working with non-unionists, or a 
dispute as to the working of the E.T.U. with the N.A.S.E., 
it was enough for his purpose if he was able to establish that 
there was a dispute going on between the masters and men, 
and it was impossible to eay that what Mr. Webb had done 
was not an act done in furtherance of & dispute. existing at 
the time. It was said that he had done something which 
interfered with the right of the plaintiff to dispose of his 
labour as he willed. | | 

His LORDSHIP: An interference with his employment. 

Mr. Cunliffe said that both meant the same thing, but there 
really was no interference with his employment, as Mr. Tyler 
was entitled to give him notice, and he did so. 

His LorpsHip: Supposing a man induces an employer to 
break а contract of employment by means of а threat to shoot 
him if he does not do so, would that come within the Act 
and not be actionable? | 

Mr. CUNLIFFE said that so far as the threat to shoot was 
concerned he could get an injunction, but not because the 
object was to pone about a breach of contract. The man 
could be punished for threatening. As a criminal offence he 
could be brought before a Criminal Court, but so far as the 
civil remedy was concerned the Court might be asked for an 
injunction to restrain the man from repeating the threat. 
His submission was that the act of the defendant was in 
fartherance of a trade dispute, and that no action could be 
brought. | 

At the conclusion of the learned counsel's speech, which had 
occupied two days, the hearing was adjourned. 

The hearing was continued on Monday and Tuesday, when 
counsel for Mr. Hodges summed up the plaintiff's case on the 
facts and the law. He (Mr. Purchase, in the absence of Mr. 
Hughes, K.C.) argued that if the case were decided against 
the plaintiff it would put an end to all liberty of. action on the 
part of workinen, who would simply be as putty in the hands 
of а secretary of a powerful trade union. He denied the 
suggestion of Mr. Cunliffe, on behalf of the defendant, that 


the. N.A.S.E. was not à genuine workmen's trade union but. 


a masters’ union. The evidence, he said, showed that it was 
not a masters’ union. As to the allegation of the existence of 
a trade dispute, he argued that in face of Mr. Tyler's evidence 
that in other works in which he was engaged there were 
N. A. S. E. working with E. T. U. men, it could not be eaid that 
there was an active dispute in existence on the question 
whether N.A.S.E. and E.T.U. men sbould work together. 
The plaintiff, he said, had a common law right to dispose of 
his labour as he pleased, and he submitted that the defendant 
had interfered with him in that right, and that he had suffered 
loss in consequence. What the defendant had done was action- 
able before the passing of the Trade Disputes Act, and that 
Act did not protect him now. "There was no evidence in this 
case that there was а trade dispute within the meaning of 
Section 3 of the Act, and even if there had been there was no 
evidence that what was done had been done in furtherance of 
the dispute. In conclusion, he characterised the action of the 
defendant as a malicious vendetta " against the plaintiff, 
because he refused to renounce his rights and privileges in 
the N.A.S.E. and join the E.T.U., and said that defendant b 
calling ont the employés had coerced the employers. | 
His Lordship reserved judgment. 


* 


Prosecution UNDER THE Factory ACTS. 


At Glasgow on January 16th, Grindley, Ross & Co., Ltd., 
electrical engineers, Bridgeton, Glasgow, were charged at the 
instance of Mr. W. D. Kirkwood, H.M. Inspector of Factories 
with having failed to efficiently protect electric wires used 
for lighting supply in the premises of James Allan, Senior & 
Sons, Ltd., Lambhill Iron Works, Glasgow, in consequence 
of which John McKay, 16 years of age, was killed on 
August 13th last. A plea of Not guilty " was tendered. 
From the evidence submitted it appeared that a temporary 
installation had been carried out to give light to two punch- 
ing machines.. Owing to the presence of a crane, overhead 
lighting was not feasible, and the respondents’ electrician 
placed the cable on the ground between the machines. The 
voltage was, roughly 240 4.c. On August 13th McKay, while 
walking to one of the machines, stepped on to some iron 
plates which, were on top of the electric wire and received & 
shock from which he died. Two other workers also sustained 
shocks, one of them being thrown off his feet and rendered 
insensible for a time.. | | ч 

The respondents’ representative stated that after the acci- 
dent occurred he аео of Ње way the job had been 
done. The wire should have been overhead or laid in con- 
duits underground. Had he known how it was placed he 
would have had the wire removed. Whether temporary or 
permanent, it was dangerous. 


For the respondents, an agent argued that the firm having 


employed a journeyman electrician on the work the fault did 


not lie with them. Their employé had no authority to break 


the regulations. . 
The SHERIFF expressed sympathy with this view, but said 
the mere fact that respondents chose to perform their Wn 
through a workman would not relieve them of responsibility. 
The fault was entirely with their employé, who had betrayed’ 
an utter recklessness of the lives of fellow workmen. S0 far 
as the respondents were concerned, their’s was а technigal 
offence. e imposed on them a fine of 2£16,° with £5 
expenses. | JENA. » gr eat ge! 
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. British INDUSTRIES, LTD. v. SIMPSON. `u: sc 
IN the King's Bench Division, on January 16th, plaintiffs, of 
Wandle Bank, Wimbledon, brought an action b ore Mt 
Justice Rowlatt to recover the sum of £141 17s. 9d. for dry 
batteries and torches sold and delivered to Mr. Ralph Dar- 
lington Simpson, of Leadenhall Street, under contract during 
August and November, 1918. Defendant’s case was that the- 
plaintiffs failed to perform their contract to deliver batteries 
with the cases, and һе counter-claimed for £299. odd as 
damages. The evidence was mainly directed to the question 
of accounts between the parties, and his LORDSHIP, in giving 
judgment, said the case really fell into two parts arising 
mainly out of the counter-claim. Опе of the items was for 
the non-delivery of 2,000 bull dog torches and refills, and it 
was quite clear defendant was entitled to eome damages for 
that, as there was a profit to be made on these things. He 
thought the defendant had been very hardly treated, as he got 
cases but could not get batteries for them, and therefore 
suffered serious loss. He had to make guess at the damage 
suffered, but the result of his judgment was that plaintiff was 
entitled to £133 9s. 9d. on the claim, and defendant must 
have judgment entered for him on the counter-claim for £150. 


* 
*. 


t 
GRAHAM v. HoLME ELECTRIC LiGHTING Co. 


AT the Holmfirth County Court, on January 14th, Messts. 
J. W. & R. Graham, electrical engineers, Huddersfield, sought 
to claim from the Holme Electric Lighting Co. for work done. 
in connection with the company's electricity undertaking, 
and there was в counter-claim by the company for £36 158. 
for breach of contract. Messrs. Graham alleged that they had 
carried out certain work in connection with the installation 
of electric lighting at & village near to Holmfirth, where the 
plant is driven by water power. This work was not in the. 
contract. | ИЕ | » zd 
The Holme Electric Lighting Co., in their counter-claim for 
breach of contract, alleged that the plaintif company bad. 
not carried out their contract. Messrs. Graham denied 
liability, and paid a certain sum into court. Defendants con. 
tended that they had been relieved of certain work by the 
chairman of the company. | | vit 
His Honour, in giving judgment, found for the plaintiffs 
for £1 lle, in addition to the £37 6s. 8d. which they had 
paid into court, and disallowed the counter-claim. — |. ' |. 


at 


BRITISH THOMSON-HOUSTON Co., ImD. v. Corona. LAMP 
; WORES. = 

Tuis case, in which раша ask for an injunction a uem 

defendants from infringing Letters Patent No. 10,918, ад 


' asking for damages or an account of profits and delivery up 


of any infringing articles, was commenced before Mr. Justice. 
Sargant in the Chancery Division on Tuesday. The defence 


was а denial of infringement. 


French Railway Conversion.—A few months ago we. 
referred to the return to France of a Technical Committee dis- 
patched by the French Government to the United States, in order 
to study the systems of electric railway working in that country." 
The Committee reached the definite conclusion that the directs: 
current method at 2,400 volts was the most suitable for adoption 
on the different railway systems in France. In this oonnéotion 
M. Mauduit, who was one of the Committee, recently delivered & 
lecture on the subject before the Société Industrielle de l'Est. He 
is reported to have stated that the 2,400,000,000 KW.-hours, which 
in 20 years will represent the energy necessary for the working of. 
the electrified railways, would replace 4,000,000 tons of coal per 
annum. The total length of the lines to be converted to electric” 
traction was 5,480 miles, of which 4,992 miles were in o ion, 
218 miles in course of construction, and 270 miles pro) s 


а Johannesburg report appearing in the Cape Тїтөз for December 
18th, a demand for £9 17s. 4d. per week was being considered. by the 


made, the Labour Party will resign on the plea that it cannot | 
carry on under such increased financial responsibility, inasmuch., , 


110 THE ELECTRICAL REVIEW. [Vol 86. No. 2,200, Janvany 23, 1990, 


- "The Mouiders’ Strike. — The moulders are taking 


another ballot this week. The result may be announced before 


this issue is in print. 


' Travelling Exhibitions for Overseas Trade.— In a recent 
speech, Sir Hamar Greenwood referred to a scheme that the Depart- 
ment of Overseas Trade was preparing for touring exhibitions. 
The Board of Trade Journal now gives some particulars. The 
tour is being organised to exploit the present splendid markets for 
United Kingdom goods in the great overseas Dominions. It is 
designed to be the cheapest and most comprehensive vehicle for 
the display of Home products. Samples will be packed and carried 
in speoially designed show-cases and exhibitions erected in the 
industrial cities of the Empire. The Dominions Governments have 
promised all possible support, and all the Chambers of Commerce 
consulted have expressed the conviction that the tour will be a 
success, The proposed itinerary and W time-table 


(leaving the United Kingdom, May 1st, 1920), is as follows :— 
City. Arrive. Depart. 
Durban.. "m .. May 2186, 1920. July 12th, 1920. 
Johannesburg. . . July 14th, 1920. September 11th, 1920. 
Cape Town .. . September 14th, 1920. November 12th, 1920, 


Perth .. T .. December 9rd, 1920. January 21st, 1921. 


Adelaide .. January 25th, 1921. March 22nd, 1921. 
Melbourne . March 28rd, 1921. May 18th, 1921. 
Hobart .. .. May 20th, 1921. July 1st, 1921. 
Brisbane .. July 7th, 1921. September 1st, 1921. 
Sydney .. .. September 2nd, 1921. October 28th, 1921. 
Christchurch . November 2nd, 1921. December 28th, 1921, 
Auckland .. December 81st, 1921. February 25th, 1922. 
Vancouver .. March 18th, 1922. May 18th, 1921. 
Winnipeg .. May 16th, 1922. July Mth, 1922. 
Toronto .. July 14th, 1929. September 8th, 1922. 
Montreal . September 8th, 1922. November 4th, 1922. 
Halifax .. November 6th, 1922. December 26th, 1922. 


Arriving in Liverpool in January, 1923. 


The aim of the Department of Overseas Trade will be to make 
the tour self-supporting, the exhibitor having to pay simply for the 
cost of freight, rents, and show-cases. Estimating on a basis of 
500 exhibitors, the tour can be run under present conditions at а 
maximum cost of £200 per firm or unit. A half-unit would cost 
£120. Should the surplus allow, the tour might be extended to 
the West Indies, or the balanoe refunded to the exhibiting firms. 
In conjunction with the actual samples, it is designed to tour 
cinematograph films showing an extensive field of British pro- 
duotions, especially in the heavier goods, which are too expensive 
to tour by sample. 

We are informed that the regulations and conditions relating to 
the tour will be published in pamphlet form, and will be obtainable 
from the Intelligence Stall at the British Industries Fair, or 
subsequently from the Department of Overseas Trade. 


Women in Engineering Works.— The Times states that 
some 5,000 firms in Great Britain have been asked by the Women's 
Industrial League for a stafement of their experience of women as 
industrial workers. Over 1,400 replies have been received, 
covering a wide field in engineering and other trades. In the 
main they may be regarded as satisfactory by a league whose 
object is to secure equal opportunity for employment in all occu- 
pations to men and women. The replies, as scheduled, show that 
1422 firms were employing 79,700 women at the end of May, 
1919, as compared with 43,200 before the war and 245,300 
during the war. Of 382 firms who employed women before 
the war, 67 propose to increase. the number, in consequence 
of the larger experience of women's work gained by them; 
while of 764 who employed women for the first time during 
the war, 228 proposed to retain them. These firms do not 
comment on the present labour situation. A further 97 firms 
state that they would be willing to retain women but for Trade 
Union opposition. Taking all the figures, the estimate is that 
over 60 per cent. of those who have tested women's work are 
ready to continue employing them. Nor, for various reasons, 
must it be assumed that the remaining firms are necessarily 
unwilling to use women’s labour. 


The Packing of Machinery for South America.—A 
mechanical engineer with many years of experience on the West 
Coast of South America has given H.M. Commercial Secretary at 
Lima the following note on the packing of machinery, particularly 
electrical machinery, for South America :— 

'“ All engineering plant should be packed in strong, braced, open 
cradles of deal, and these cradles should again be packed in a heavy 
deal packing case, fitted with battens and, if possible, with diagonal 
braces. Machines must, under no circumstances, be bolted down 
to one side of the case. There is no objection, however, if the 
opposite side of the machine is bolted to the case, too. It is much 
better, however, to pack the goods in a cradle and to make the 
cradle fit the case exactly, so that, even if the case is dropped, the 
stress is distributed equally all over the case, and not on any one 
side or end. 

„All such small fittings and projections as handles, levers, valves, 
preasure gauges, &c., should be detached and packed tightly with 
wood wool into a small strong wooden box, firmly screwed on to 
the inside of the main case or cradle. Any moving parta (as 
armatures of electric motors) must be wedged tight relatively 
to the fixed portion, to prevent oil rings being sheared off, bearing 
shields broken, and other damage occurring. 

"Any case containing machinery should be capable of being 


BUSINESS NOTES. 


dropped 15 times from a height of one metre on to 4 concrete floor 


without injury to case or contents. This representa the average history 
of а case of machinery leaving England or America, and arriving 
on site at final destination. So few breakages have ocourred with 
this system of packing over a large number of consignments 
that insurance against it is not really necessary. The cost of the 
packing is 30 per cent. above that of ordinary heavy cases.” 

A sketch illustrative of the above instruction may be seen on 
application to the Latin America Section of the Department of 
Overseas Trade.— Board of Trade Journal. 


Bankruptcy Court Appointments.—Consequent upon the 
appointment of Mr. E. 8. Grey, Senior Official Receiver attached to 
the High Court in Bankruptcy, to be Controller of the Clearing 
Office for Enemy Debts, the President of the Board of Trade has 
appointed Mr. Үү. P. Bowyer to be Senior Official Receiver, Mr. D. 
Williams, hitherto Senior Assistant Official Receiver, to be Official 
Receiver, and Mr. F. T. Garton, Assistant Official Receiver, to be 
Senior Assistant Official Receiver. | 


Charges of Stealing.—At Leeds, on January 13th, the 
charges against V. W. T. Bradshaw, of Sunderland, for the alleged 
theft of electrical appliances from the Barnbow Filling Factory, 
near Leeds, and G. E. Pearson, of Pearson & Sons, Ltd., Farsley, 
for an alleged like offence as bailee, were again investigated. 
Pearson was committed for trial at the Aesizes on the charge of 
stealing an electric motor, and on the other charges he and Brad. 
shaw were further remanded, bail being allowed. 

Horace Collins (26), an electrician and demobilised soldier, Pendle- 
bury, was at Manchester County Police Court, on Saturday, charged 
with stealing from Messrs. J. Gerrard & Sons, Ltd., builders and con- 
tractors, of Pendlebury, some time between December 11th and 


18th last, eight electric lamps and four electric switches, valued at 


£4 12s. Defendant, it was stated, had been employed as an elec- 
trician by the prosecutors for two months, and in the course of 
this work had access to the storeroom. With the property he had 
stolen, it was alleged that he had entered into a contract to fix 
electric fittings in the Unitarian schools at Pendlebury, which he 
did. Defendant, who pleaded guilty, said the reason he did it was 
to augment his money, as he could not follow his work regularly. 
Collins was fined £5. 

George Davies, electrician, of Kilmarnock, has been sent to 
prison for three months for the theft of three watches and a 
diamond ring from a shop where he had been sent by his employer 
to do some repairs. 


The E.D.A.—We have received a quantity of advertising 
matter recently published by the ELECTRICAL DEVELOPMENT 
ASSOCIATION, Hampden House, 84, Kingsway, W.C. 2. These 
latest indications of the Association's activities present many 
interesting features. The chief aim of this form of propaganda is 
to educate the non-technical public up to а proper appreciation of 
the value of electricity in the home. For instanoe, one of the 
leaflets ( Fuel Waste: the Remedy) graphically illustrates the in- 
convenience and discomforts of the use of coal in the home, and 
favourably compares the cleanliness, cheapness and convenienoe of 
an electrical installation. This pamphlet also illustrates the work 
done in various ways by a unit of electrical energy, stating, for 
instance, that the unit will drive & fan for 10 hours or illuminate & 


. 25 С.Р. lamp for 30 hours. Another leaflet ( Where Light means 


Business) depicts by means of actual photographs the correct and 
incorrect methods of shop-lighting. The efforts of the E.D.A. 
shonld go far to popularise electricity and increase the sale of 
appliances. 


Industrial Problems.—A series of lectures dealing with 
Industrial Problems is to be delivered at the Carpenters’ Hall, 
Throgmorton Avenue, under the auspices of the Industrial League 
and Council. Sir George Paish, financial expert, has promised to 
give a lecture, almost as soon as he returns from America, on “А 
Defence of Capitalism.” ‘The Industrial Situation is the title 
of an address to be given by The Rt. Hon. W. Adamson, M.P. ; Mr. 
G. J. Wardle, C. H., M.P., Parliamentary Secretary to the Minister 
of Labour, will give an address on “ Industrial Unrest and Whitley 
Councils," and Mr. T. E. Naylor will lecture on Trade Unionism 
and Output," 


Board of Trade.— The Board of Trade announce that 
the Scientific Instrumenta, Glassware, and Potash Production 
Branch, and the Mineral Resources Development Department, have 
now removed from 7, Seamore Place, Curzon Street, W.1, to the 
new public offices, Great George Street, S. W. 1 (Telephone number, 
Victoria 9800). The office of the Controller of Trading Accounts 
has also removed to Great George Street from Gwydyr House 
Annexe, Whitehall, S.W. 1. 


Edison Swan Electric Co. and Philips’s Lamp Works.— | 


The Edison Swan Electric Co., Ltd., announces that Dr. G. L. F. 
Philips and Mr. A. F. Philips, of Philips Glowlamp Works, Ltd., 
Eindhoven, Holland, have joined the board of directors of the 
company. 

The Financier stated, on the 17th inst., that an important Dutch 
firm which a a monopoly in the manufacture of 2 
particular kind of half-watt lamps " had acquired approximately 
one-eighth of the issued capital in the Edison Swan Co., and that 


the latter would acquire the sole rights of sale and manufacture 


in Great Britain of the lamp referred to, . 


wae 
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Copper and Lead Prices. — MESSRS. JAMES AND 
SHAKESPEARE report January 21st, English pig lead £48 5s., a 
reduction of 52. No changes are reported in copper. 


Strike in Swedish Engineering Industry.—^ Reuter 
dispatch from Stockholm stated that the efforts to end the 
disastrous strike in the Swedish: engineering industry had not yet 
been successful. On the 16th inst. the arbitrator in the dispute 
informed representatives of the employers and the strikers, that at 
present he was unable to submit. a proposal suitable for mediation. 
He also informed the Government of this fact, and suggested that 
the Government should appoint a special committee to continue 
his efforts to bring about a settlement. Subsequently, repre- 
sentatives of both parties to the dispute conferred with the 
Minister of the Interior, who had expressed a desire to learn the 
real facta of the case with regard to the strike. Nine thousand 
more workmen at various factories were on strike, as were also 
the electrical fitters. 


Book Notices.—‘‘ Central Electric Stations in Canada, 
Part Y—S8tatistics." 74 pp. Price 10 cents Canada: Dominion 
Bureau of Statistios.— This interesting publication, compiled from 
statistics obtained by the Census of Industry, 1917, presents fully 
the state of the Canadian electrical industry as far as the generation 
of power by central stations is concerned. Reporte were received 
from 666 central stations, 196 of which were purchasers and sub- 
distributors of energy. The wholeof the volume clearly illustrates 
the overwhelming p зразае of hydro-electrical generating 
stations which produced 89:6 per cent. of the total generated. The 
number of generating sets reported was 983, developing an aggre- 
gate of 1,844,571 H.P. Of these totale, it is shown that 619 were 
operated hydraulically,and developed 1,652,661 H.P., 251 were steam- 
driven units with a capacity of 180,200 H.P., while the remaining 
113, producing 11,710 H.P., were gas and oil engines, The Province 
of Ontario employs water-power in the development of no leas 
than 95'7 per cent. of ite total energy, which in 1917 was 
604,024 k. v. A. Yukon, chiefly on account of the power used in 
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mining, showed: a larger percentage still-—97'4. Quebec and 
British Oolumbia show percentages of hydraulic production to 
totals of 94°9 and 89°8 respectively. Saskatchewan, consisting for 
the greater part of prairie land, possesses no hydro-electric central 
stations. A graphic illustration of the Position occupied by hydro- 
electric plant is reproduced from the report (fig. 1). The statistics 
relating to steam-driven plant show that turbines are generally 
used, the proportion of reciprocating engines being very small. 
The amount of coal of all descriptions consumed during 1917 is 
given as 448,200 tons; coke, 46,370.tons. The oil consumption 
was 17,529 gallons, The financial statistics indicate that а total of 
$856,004, 168 represents the capital invested in lands, buildings, 
and machinery, up to the end of 1917. Revenue from the sale of 
energy is given as $44,536,848. The total of the wage-bills of all 
the concerns was $7,777, 715—the number of employés of all classes 
being 8,847, which represents an average per employé of a trifle 
over $879. Among the facts mentioned in the report, it is 
calculated that there was 221 H.P. of generating plant per 1,000 
population throughout the Dominion at the end of 1917. Part II, 
2 separate publication, is a directory of the Canadian power under- 
takings, issued by the Department of the Interior (252 pp., and 
map) giving complete details of the stations sammarised in Part I. 

verhead Electrio Power Transmission Lines.“ 80 pp. 10s. 6d. 
"s Johnson & Phillips, Charlton, S.E. 7.—This work, printed on 
art r and well illustrated, describes in detail methods of 
deciding routes for overhead transmission lines, and calculating 
quantities and strength (electrical and mechanical) of the necessary 
materials. The first few pages are devoted to extracta from Board 
of Trade Regulations governing the erection and maintenance of 
overhead lines, and also notes for the guidance of applicants for 


consent to the erection of such lines, Subsequent sections deal 


with :—(i) Conductors—their size, strength, and properties; (ii) 
Poles— wooden, steel, and ferro-conorete ; (iii) Insulators —giving 
а table of dimensions and ' © spark-over " voltages, and also dealing 
with terminal boxes; (iv) Guarding—various methods о? pro- 
tecting lines and persons; (v) Line disturbances апа protective 
devices; (vi) Telephone wires on power lines ; and finally & small 
note on switchgear, transformers, &o. 
"'The Power Facilities of Sheffield.” 27 pp.—A booklet issued 
by the Development Committee of the Sheffield City Council as one 
of ita series of pamphlets giving information about the city's 
industries and developments. Detaile are given of the power 
undertaking, and among the many illustrations are reproductions 
of several that appeared in our columns in January, 1919, when we 
published a descriptive article of the Sheffield plant. 
ae ard " (third edition of ' 


vid America"). Ву 8. H. Higgins, M. S0. 189 + 22 pp. Price 


* Dyeing in Germany | 


Ss. 6d. net. London: Longmans, Green & Co.—The original 
edition of this work appeared in 1907. It is devoted to a survey of 
the industry, and gives details of the many processes involved. 
The book has been brought up to date by the addition of a chapter 
on the progress made during the war period. 
The Turret Lathe and Its Work.” 46 pp. Alfred Herbert, 
Ltd., Coventry. — This is a vrofusely-illustrated production des- 
eribing yarious classes of work which can be performed on turret 
and capstan lathes. The examples given are chiefly aero engine 
parts, cylinders, crank-cases, crank-shafts, &c. Space is also 
afforded to а description of an automatio turret lathe, which stops 
upon the completion of a cycle. Messrs. Herbert state that a 
copy of this publication will be sent post free to anyone interested 
in the subject. 

“The Hectrical Engineer's Diary, 1920." 474 pp. and diary. 
7в. 6d. post free. London: S. Davis & Co., 30 and 31, St. Swithin’s | 
Lane, E.C.—The twelfth annual issue of this valuable publication | 
has been thoroughly revised and brought up to date, especially tho 
list of British electrical undertakings. Two new sections have. 
been added, dealing with electric motor control, and the installation . 
and maintenance of cables. l "E JP 

“British Trade with Brazil.“ Hinta for manufacturers and 
exporters. Compiled and issued by authority of the British 
Chamber of Commerce. of Brazil (Inc.), by Arthur Abbott, seore- 
tary, March, 1919. Second edition. Rio de Janeiro: 51-53, 
Avenida Rio Branco. AM 

Manchester Steam Users' Association. Memorandum by Ohief 
Engineer (Mr. C. E. Stromeyer), for the year 1918-19. 

“ The Ericsson Review.” January, 1920, 20 + vii. pp., 3d. net. 
A magazine for the employés and friends of the British L.M. 
Ericsson Manufacturing Co., Ltd. 

Proceedings of the Physical Society of London.” Vol. XXXII, 
Part 1. December 15th, 1919. London: Fleetway Press, . Ltd. 


Price 4s. net. 
Post- Offioe Electrical Engineers Journal.“ Vol. XII. Patt 1. 


January, 1920. London: THE ELECTRICAL REVIEW, Lr». 
Price 28. net. 
" Diesel Engine Design." By H. F.D. Purday. Pp. xvi + 301; 


271 figs. London: Constable & Co. Price 21s. net. 


German Iron Industry.—An office is being set up in 
Berlin for the organisation of the entire German iron industry, | 
including both import and export, under an Imperial ‘Oommis- - 
sioner of the Ministry of Economy.— The Times. 


The Housing Subsidy.— The Ministry of Health has 
issued regulations governing the payment of the new building 
subsidy. The object of the subeidy, on which the expenditure of 
£15,000,000 for the United Kingdom is authorised, is to seóure.the 
ereotion of 100,000 houses during the next 12 months. Тһе 
regulations accordingly indicate that the subsidy is only to be 
earned by houses completed within 12 months of December 231d. 
1919 (the date on which the Act authorising it became law) or 
within such a further period, not exceeding four months in all, 
as the Minister may in a special case allow. In the case of houses 
completed within this longer period the Minister may, unless he 
is satisfied that the delay has been unavoidable, subject the grant 
to a reduction of one-twelfth for each month in which delay has 
occurred. The subsidy is to be £160, £140, or £130 per house, 
according to the number of rooms and the extent of floor area. 
In calling upon the Ministry of Health to pay the grant, the 
builder must have two certificates; one issued by the local 
authority authorising the houses to be constructed in accordance - 
with plans previously submitted ; the other by the local authority, 
declaring their completion in a proper manner. The builder will 
forward these certificates to the Ministry of Health, together with 
& written application for the money to which he olaims to be 
entitled. The Ministry of Health, when satisfied as to the correct- | 
ness of the claim, will рау the amount due. There are pro- 
visions for an appeal to the Ministry of Health in the event of 
either of these certificates being refused by the local authority. 
There is a schedule of regulations and a simplified specification 
based generally on the Ministry's specifications for houses built 
by local authorities under the main housing scheme of the 
Government. 


Australia aud Ben Traders. — According to the 
Sydney correspondent of The Times, the Australian Federal Govern- 
ment has issued a special Gazette forbidding imports from, and 
exports to, Germany, Austria, Hungary, Turkey, and Bulgaria, B 


Trade with Russla.—It is announced that the. Allies 
have decided to grant facilities to Russian co-operative organisations 
to import goods in exchange for certain commodities. It is also 
atated that the British Government has approved of & scheme for 
insuring British traders against апу loss in re-opening trading 
relations. Agricultural machinery and machinery of all kinds is 
greatly needed. М. Litvinoff says that Ruseia has vast quantities 
of flax, hemp, hides, &o., waiting for ро also a large amount 
of platinum or platinum wares, 


For Disposal.— Surplus, the official organ of the Surplus 
Government Property Disposal Board, seems to be bulkier than ever. 
No. 16, for January 15th (3d. net) contains a large section devoted 
to plant and machinery, while railway material, mechanical 
transport, office equipments, *actoty and miscellaneous stores, are . 
in great variety. 


Arc Welding. —THE ALLOY WELDING PROCESSES, LTD., 
inform us that A. W. P.“ electrodes have been approved by Lloyd's 
Register оѓ Shipping and by the British Corporation for the pad 
and Registry of Shipping. — 


| ev 
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Electrical Business in Sonth Africa. — The South 
African Mining and Engineering Journal (December 19th) stated 
that the Belgian Congo, the railway, and the municipalities were 
buying all electrical material very freely. 


Calendars.— THE Crry ELECTRICAL Co., of 1, Emerald 
Street, London, W.C. 1, have sent us à wall calendar for 1920, with 
small monthly slips beneath a picture which seta you Wondering." 
It is accompanied by an expression of good wishes and apprecia- 
tions, and of gratitude to the trade Press for the invaluable assist- 
ance rendered by it to manufacturers during the difficult five years 
of war. Such messages soften the asperities of trade journalism in 
times when our production problems are as troublesome as ever. 

THE NATIONAL X-RAY REFLECTOR Co., of Chicago, have issued a 
large wall calendar, with monthly date-sheets, each of which bears 
a large illustration showing some particular application of their 
reflectors. 

MESSRS, JOHNSON & PHILLIPS, LTD., of Charlton, S. E., have 
again sent us one of their admirable blotting-pads, with interleaved 
diary, date indicator, and memoranda slips. Having used its 
predecessor for the whole of 1919, we know and appreciate its value 
and convenience. | 

MESSRS. ALFRED HERBERT, LTD., of Coventry, have circulated a 
finely executed calendar for 1920. The monthly sheets, which are 
perforated for tearing off, will probably be preserved for the excel- 
lent portraits that they give of kings, presidents, statesmen, and 
naval and military leaders who led the Allies to victory. 

THE D.P. BATTERY Co., LTD., of Bakewell, Derbyshire, have not 
lost their appreciation of nature’s scenery, which years ago stamped 
their calendars with a special character of their own. The one 
issued for 1920 has a charming coloured picture of sunshine and 
shadow, running water, and nature's fresheat greenness, cool and 
restful on а summer's day, a glen in which to dream and to write 
poetry—not to be practical and write " Business Notices. ' 

А deak calender, with monthly cards, has been received from 
the British RAWHIDE BELTING Co., LTD., of Hythe Road, 
Willesden, N.W. 10. 

THE BRITISH THOMSON-HovsTon Co., LTD., 77, Upper Thames 
Street, E.C.4, have issued a vest pocket calendar card for 1920. 
Electrical contractors can have quantities over-printed. 


Catalogues and Lists. — CREDENDA CONDUITS Co., 
LTD., Chester Street, Aston, Birmingham.— Leaflet No. 103, 


dealing with “Creda " electric toasters, sterilisers, &c. Priced and 
illustrated. Illustrated and priced leaflet .of the ‘Creda " 
pedestal fire. 


THE LEA RECORDER Co., LTD., 28, Deansgate, Manchester.— 
Leatlet T,“ users comments on the "Lea" recorder, and 
Efficiency Diagram, M3, showing the heat efficiency of a boiler 
when evaporation per lb. of coal is known. 

THE BRITISH THoMsoN-HousToN Co., Lrp., Rugby.—" Descrip- 
tive List No. 2,250 A," a 52-page catalogue of D.C. motors. Details 
of construction and capabilities are given very fully, and the list 
contains many illustrations. 

CHARLES MAYFIELD, 19, All Saints’ Road, Clifton, Bristol.— 
Leatiet relating to a business-control-chart system. 

Tae OVERSEAS ENGINEERING Co., LTD., 75, Curtain Road, 
Е.С. 1.—Catalogue No. 125 (19 pp.), and Price Sheet No. 145, giving 
priced and illustrated information regarding small electric 
lighting outfits. 

Tue BRITISH RAWHIDE BELTING Co. LTD., Hythe Road, 
Willesden, N.W.10.—Leaflet illustrating various rawhide manu- 
factures, pinions, belting, mallets, &c., also a blotting card 
advertising these products. | 


Italian Electrical Companies.—The Società Italiana 
per Conduttori Elettrici Isolati. of Leghorn, has decided to increase 
its capital from 3,600,000 lire to 7,000,000 lire in order to be ready 
to take a large share in the supply of plant for the new inter- 

- urban telephone extensions, and electric railway conversions, pro- 
jected by this State, 

There has been formed at Milan the Societa Anonima A.B.G.D., 
with a capital of 1,000,000 lire, for the development of electro- 
mechanical patents and kindred apparatus. 

The Società Ligure Pugliese Esercizio Imprese Elettriche has 
decided to write down its capital from 1,000,000 lire to 100,000 lire 
in consequence of the loss shown at the end of 1918, and to increase 
ita capital by the issue of shares to 100,000 lire. | 


Safety First.—The British Industrial Safety Firs 
Association, 2 and 3, The Sanctuary, Westminster, 8, W. 1, haa 
recently published a poster setting forth the oonditions under which 
the Gallant Conduct Award can be gained. This award is a silver 
medal designed and executed by the Goldsmiths and Silversmiths 
Co., Ltd., London. 


New French Undertakings.—The Société d'Etudes des 
Forces Motrices du Haut-Daubs, with a capital of 300,000 frs., haa 
peen formed at Paris. It has for its object the development of 
the power of the Upper Daubs River. 
. At Grenoble, the Société Hydro-Electrique de Verdon-Moyen haa 
been formed. The capital of this undertaking is 1,000,000 fra. 
The project is the derivation of power from the falla on the 
Verdon, near Castellane. 

The Société d'Equipement des Voies Ferrées, recently floated in 
Paris, for the building and equipment of eleotric railways, has a 
capital of 1,300,000 frs. | 

For the manufacture and sale of “ Idealith," “ Mecanite," and 
other insulating articles, there has been established, at Corbevoie, 
the Société pour la Fabrication des Isolants, with a capital of 
300,000 fre, | 


New Swedish Cable Company.—A new company hu 
recently been formed in Halsingborg, with the title of the 
Aktiebolag Halsingbergs Kabelfabrik, to manufacture electric and 
other cables. 


Trade Representatives Overseas.— The following further 
appointments have been made by the Executive Committee of the 
Federation of British Industries | 

Cuna.—Mr. С. C. Musgrave has been appointed as a representative 
of the Federation in Cuba. He will be sailing at the end of this 
month. 

MEXICO. Mr. Antonio Gibbon, of 7A, Naranja 179 Mexico D.F. 
has been appointed as а Federation representative. . ; 

HOLLAND.—Arrangements for a permanent secretary are bei 
made. 


The Birmingham Fair.—It is expected that there will be 
heavy demands upon the accommodation that Birmingham is able 
to offer visitors during the run of the British Industries Fair, 
which opens on February 23rd. In order that the hotels шау be 
as far as possible left free for buyers who are in attendance, it is 
suggested that exhibitors should avail themselves of apartments 
which the general manager will undertake to reserve for them and 
their assistants, if they will immediately intimate their require- 
ments to him at the Chamber of Commerce, Birmingham. 


Trade Anuouncements.—MR. ARTHUR ZIRELAND, for 
20 years with the Electric Supply Corporation, has commenced 
business as a wiring and general electrical contractor. at 12. 
Vicarage Road, Chelmsford. i 

Mk. SIDNEY J. Goopson, engineer and manufacturers agent, 
has removed to 70, Wallingford Avenue, North Kensington. 
London, W., 10. | 

The Herne Bay Welding Со. (Messrs. E. BROWN and D. T. 
FITZGERALD) have commenced business as electrical engineers, Kc., 
at 8, High Street, Herne Bay. | бе | 

The style of Messrs. TURNERS & MANVILLE, LTD. has been 
changed to Asbestos and Electrical Fittings Co., Ltd." There is 
no alteration in the constitution of the company or the conduct ol 
the business, 

Messrs. PETO & RADFORD are removing their London hesd. 
quarters from 12, Heddon Street. W., 1, to 50, Grosvenor Gardens, 
S. W., 1. New telephone number: Victoria 3667" ; telegraphic 
address : “ Concentration, Sowest, London.” 


Baukruptcy Proceedings.— W. J. МсСомве, tramway 
manager, Kingston-upon-Hill.—Trustee (Mr..W. G. Hall), released 
December 30th, 1919. i 

W. MELLON (H. B. Wallis & Co.), electrical engineer, Chiswick.— 
First meeting, February 5th, at 14, Bedford Row, W.C. ; public 
examination, February 24th, at Brentford. 


Liquidations.—HERBERT Froop & Co., Lrp.—Winding 
up voluntarily for reconstruction purposes. Liquidator, Mr. J. Bell. 
5, Clarence Street, Manchester, who is authorised to consent (0 
the registration of а new company, Ferodo, Ltd., and to enter 
into an agreement with the new company. Meeting of creditore 
to-day at Manchester. Particulars of claims must be sent to the 
liquidator by March 25th. | 

ALEXANDER Duck HAM & Co, LTD.—Winding up voluntarily 
for reconstruction purposes.  Liquidator, Mr. L. А. Anderson 
2, Broad Street Place, E.C. Meeting of creditors, January 26th. 

HoLME ELECTRIC Co., LTD.—Particulars of claims to be sent 
by February 10th to the liquidator, Mr. J. Alderson, Holme, near 
Holmfirth, Huddersfield. 

ALFRED HERBERT (FRANCE), LTD.—Meeting of members called 
for February 20th, at The Butts, Coventry, to hear an account of 
the winding-up from the liquidator, Mr. D. M. Gimson. 

A.E.G. ELECTRICAL Co. or SOUTH ArRICA, LTD., 6, Old Jewry, 
E.C.—Last day for proofs for dividends to non-enemy creditors. 
February 2nd. Liquidator, Mr. H. de V. Brougham, Senior Official 
Receiver, Carey Street, W.C. | 

RADIUM, LTD.—Liquidator (Mr. Н. de V. Brougham, Official 
Receiver) released January 5th. 

BRoLT, LTD. — Winding up voluntarily for reconstruction. 
Liquidator: Mr. E. Bosley, 120, Colmore Row, Birmingham. 
Particulars of claims to be sert to the liquidator by March Ist. 
Meeting of creditors, February 3rd. 

New St. HELENS AND DISTRICT TRAMWAYS Co., LTp.—Claims 
must be sent by February 28th to the liquidators, Messrs. Н. P. 
Conibear and E. Н. Edwardes, generating station, Howe Bridge, 
Atherton, Lancs. Е 

CONNOLLY Bros., Lrn.—Liquidator: Mr. J. Мер. Henderson, 
2, Moorgate Street Buildings, Е.С. | 


LIGHTING AND POWER NOTES. 


Aberdeen.—Ex'rENsIONS.—- The electrical engineer recom- 
mends additions and extensions, costing £60,000, to meet in 
demands. The proposals include the erection of two sub-atations and 
& considerable extension of distributing cables. During November 
last a total of 2,500,000 units was generated at the Dee Village 
191 station, an increase of 172,740 on the corresponding period of 

Ammanford.—Licutina Снлвака, Тһе Council has 
been warned by Mr. Herbert, proprietor of the electric lighting 
undertaking of the town, that, unless it agrees to ай ineresse of 


10 yer vent in the charges, he will refuse to contintie the supply’ 
in the event of such an occurrence, the Council says it will apply 
fora Court injunction. fo. 


Arbroath.—Strerkt LIOHTNGd.— The Lighting Com- 
mittee has agreed to aecept the offer of the Arbroath Electric Light 
and Power Co. to re-install the public lighting system, at а cost of 
£6 108. per lamp, for the period to Whit-Sunday this year. After 
this date the charge will be £16 per annum, subject to the taking 
55 by the Town Council of the existing equipment at the prioe of 

у, s 


Ayr.—INADEQUATE PLANT.—A Special Committee has 
t appointed to oonsider the electrical engineer's report that it 
is now impossible to supply further demands as the plant will not 
take a larger load. Demands have inoreased by 40 per cent. during 
the past year. The suggested scheme of extension and additions 
cost £27,000. Among other things it is proposed to install 

new stoker gear and a rotary converter. 


Barnet.—PRoPosxp PRICE INcREASE.— The Town Council 
is opposing the application of the North Metropolitan Electric 
Lighting Co. for sanction to increase charges for electricity. 


Barnsley. — Exrensions.— The Town Council has 
approved a scheme of extensions and additions to the power under- 
taking, involving an expenditure of £40,000. One item is the 
erection of a sub-station at Town End, the cost of which will be 


about £1,200. 
. Blackburn, — EXTENSIONS. — The Town Council has 


reoeived а number of applications from cotton-mill owners for а 
supply of power. This will involve the laying of new mains, as 
will also the projected wiring of the Blackburn Union Workhouse 
buildings. : . . 

' Bradford.—Extensions.— The Electricity Committee 
has authorised extensions of mains in various parts of the city 
grea, at а cost of £3,854 


British Guiana.—H ypRo- ELECTRIC ScHEMES.—Not the 
least important of the schemes for the development of British 
Guiana is the utilisation of the waterfalls, with which the Hinter- 
land abounds, for the purpose of hydro-electric energy. А pre- 
liminary survey of the Cuyuni, Essequebo, Demerara, and Potaro 
rivers has recently been made. The Conjoint Board of Scientific 
Societies, to which the report of the preliminary survey was 
referred by the Secretary of State for the Colonies, has recommended 
that automatic gauging stations should be erected on the rivers 
named, as well as the employment of an engineer, specially trained 
in hydro-electric work, to examine these localities in greater detail. 
Meanwhile, the preliminary report has been entrusted by the Com- 
mittee to one of its members, who has had long experience of 
water power, with a view to getting further expert criticism. The 
Committee has also undertaken to co-operate with the Colonial 
Office in the selection, for thé detailed examination, of an engineer 
‘whose reputation would be a guarantee of the value of ‘his recom- 
mendations. The Oombined Court ‘has lost no time in authorising 
the expenditure to give effect to the recommendations of the Conjoint 
Board of Scientific Societies, and it will, therefore, be practicable 
for the Government to embark on the undertaking early in the 
coming year. — Financier. 


Bromley.—SUPPLY FAILURE.—Due to a breakdown at 
the eleotricity works, Bromley. Chislehurst, and district were in 
darkness for several bours on Friday night, last week. 


Canada.— RESTRICTIONS. — The excessive demands of 

wer consumers have led to the imposition of severe restrictions 
by the Niagara Falls (Ontario) Commission. All signs and outside 
lights are forbidden, and power users are ordered to return to 
“daylight saving,” starting earlier in the day and closing down at 
4 p.m. ‘Domestic supplies are also curtailed. These restrictions 
are calculated to reduce the load by 40 per cent. 


Carlisle,.—LoANs.—The Town Council has applied for 


loans of £5,000 for high-tension mains ; £600 for services ; £3,000 . 


for transformers ; and £1,500 for sub-stations. 


Carmarthen.— PRICE IN CREASE.— The Town Council 
thas acceded to an application by the Electric Light Co. for leave to 
increase the charge for electric light for domestic purposes from 
14. to 9d. per unit, and for public lighting by 20 per cent. 


‘Cheltenham.—Loan.—As the existing plant has been 
found inadequate, the Town Council is to apply for sanction 
to borrow £29,000 for additions. 


Clacton-on-Sea.— Loan SaANcTION.— Loans amounting to 
£5,500 have been sanctioned for the extension of mains, and 
for the conversion of the street lighting system from gas to 
electricity. | 


Continental,—HoLLAND.—The Low-Tension Network 
Installation and Working Co. (Mij tot Aanleg en Exploitatie van 
Laagspanning Netten), of Groningen, has just offered for subecrip- 
tion 6 per cent. bonds for 2,000,000 florins. The company was 
formed in 1918, the shareholders being the province of Groningen 
and the towns situated within the concession area of the pro- 
vinoial electricity works in Groningen and Drente. | 

AUSTRIA.—The coal shortage at Vienna is so critical, that in 
order-to maintain even a scanty lighting in the streeta and houses, 
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from January 15th theeleotric tramway servioe in the оў was to be 
completely suspended. Neither gas nor electricity may be used. for 
industrial purposes, and shops, offices, and banks must not be lit 
after 3 p.m. All places of amusement must close, and the use ef 
lifts is only permitted in hospitals. Se ee 


Dartmoor.— HT DRO-ELNOrRIO ScHEME.—"The Dartmoor 
and District Hydro- electrio Supply Co. has deposited ite Bill for 
incorporation and powers to erect five stations on the banks of the 
Rivers North Teign, Lan, Tavy, Dart, and Erme. 


ЕНе.—8тв®вт LraHTING.— The Kinghorn Town Council 
is considering a proposal to substitute electricity for the present 
system of gas lighting. 2 


Eccles. —PRoPosED ExTENSIONS.—Although the charges 
for power and lighting have been advanced 75 per cent. Above 
pre-war rates, applications from prospective consumers have ‘so 
increased, that extensions are contemplated. | x 


Hull.— Removal or RksTRIOTIONS.—'The restrictions 
placed upon the use of electricity for motive power have been 
withdrawn, but the ban on display lighting and the use of energy 
at kinema halls remains, : A d 


India,.—WATER PowER.—AÀ temporary Public Works 
Division has been constituted, with headquarters at Lahore, to be 
known as the Sutlej River Hydro-Electric Project Division, and 
Lieut.-Colonel B. C. Battye, р.8.0., R. E., has been posted to the 
charge of it. 


Java.— Нүрво-ЕгкотвІс Works.—The Government of 
the Dutoh East Indies is proceeding with & scheme for the erection 
of large hydro-electric works in West Java, to supply energy for 
the electrification of the railways and tramways, and for lighting 
and power purposes to municipalities, With a view to ensuring 
that the supply shall be afforded to the towns concerned at as low 
а charge as possible, the Government is endeavouring to bring 
together all the parties interested, including the Ned. Ind. Gas Oo., 
of Batavia, which possesses the exclusive right to supply elec- 
tricity in the town of Batavia until 1953. The Municipal Oouncil 
of Batavia has, however, asked the Government to exclude the 
gas company from the proposed combination, the object apparently 
being to induoe the Government to expropriate the company, 
which it сап do in 1923 under the terms of the conoession. 


. ‘Knottingley.—The Board of Trade has revoked the 1914 
Electric Lighting Order. | | 


Loughborough.—ExTENSIONS.— Extensions providing an 
additional 6,000 Kw. to the town's plant capacity, at an estimated 
cost of £150,000, are suggested. Mr. C. Н. Wordingham, O.B.E., 
has been appointed consulting engineer for the scheme. 

Lyme Regis.— INApEQUATE Ілонтіма.— The. Town 
Council has decided that it cannot pay the County of Dorset 
Electric Supply Co. in respeot of street lighting for the quarter 
ended December 21st last. The reasons given for this are the 
ineffectiveness of the system, the length of time taken in rir 
defecte, and the inconvenience caused by roads still being 
up. The Council also states that, unless there is an immediate and 
substantial improvement, it will have to consider other means of 
lighting when the present agreement expires in May next. E 


Mexborough. — New Sration. — The erection of a 
10,000-Kw. generating station in the Adwick district at a cost of 
2500, 000 is being contemplated. An arrangement between the 
Mexborough Council and the Yorkshire Electric Power Co. proposes 
to place the station under the control of a Joint Board. `., ·· 


Middlesbrough.—New SrATION.—The Cleveland . and 
Durham County Electric Supply Co., has expressed ite regret at the 
Corporation's decision to angment the town: plant in view of the 
negotiations proceedings between the two bodies for an additional 
supply of electricity to the town. The company asserts that, in'eon- 
junction with allied undertakings, it is erecting a power station 
at Haverton Hill, chiefly to meet the demands of Middlesbrough 
consumers. The station will have a capacity of 32,000 Kw., and it 
will be necessary to lay a new high-tension network. The total 
cost, it is stated, will be considerably over $1,000,000. "s 

The borough electrical engineer reported that the pricé quoted 
for a producer gas plant was very much in excess of his estimate 
and it has, therefore, been decided to continue taking a supply from 
the local gasworks for the present. | 


Menasterevan (Co. Kildare).—5ToRM Damage.—Daring 
the recent storms the electricity company’s pumping station was 
completely wrecked, and the majority of the power -station plant 
put out of action, putting the town in darkness. = 


Monmouthshire, FLooprep Mivg.—Owing to the failure 
of the power supply and the consequent stoppage of the pumps, 
the Ellea Colliery, Pontnewyndet, was flooded, and work stopped 
for about three days. | 


Montrose.—PROPOĩSED Price IcREA8E.—The Town 
Council is allowing the proposed increase of charges for eleotrivity 
to 8d. per unit to stand over for a month, pending investigations 
into costs of production, «о. ZEE AI 

Otley.—ErrEcTrRIC SuPPLY.—The District Council. is 
urging the Board of Trade to grant the necessary permission to 
the Yorkshire Electrió Power Co, to install eleotricity in the town 
as soon as possible,’ 2E D P P E тр 


> 


‚ Stafford.—Extensions.—The Town Council is asking 
that the application for sanction to borrow £30,000 may be 
amended to provide for a sum of £65,000. It is proposed to install 
two 1,250-KW. sets, with accessories, one rotary converter, and 
transformers, New buildings will have to be erected. 


South Shields.— Year's Workinc.—The borough elec- 
trical engineer's report for the year ending March 31st, 1919, shows 
that the total income of the undertaking for this period was 
£42,169, and the expenditure £30,744, leaving a gross profit of 
£11,425. After the payment of loan interest, &c., however, the 
result waa a deficit of £7,287. The total number of units generated 
was 5,766,398, and the maximum simultaneous load during the 
year was 2,709 Kw. 


.. Sunderland,.—Sus-STATION.—The Electricity Committee 
has received permission from the Town Council to erect a trans- 
former sub-station in St. Paul's Road. The total cost of the 
building, including equipment and site, is estimated at £3,325. 


. Tasmania.—H ybRo- ELECTRIC DEPARTMENT.— The fifth 
annual report (1918-19) of the Hydro-Electric Department shows 
that the revenue for the year amounted to £35,767, and the total 
working expenses to £25,087, leaving & gross profit of £10,680. 
The Department's total capital expenditure to June 30th, 1919, was 
£771,506. Extensive surveys have been made of the available 
water power, and а great deal of new construction is contemplated. 


United States.—WaTEkR-PowER BILL. — After a fight 
which has lasted for 10 years, the Senate has passed the Water- 
Power Bill, wbich provides for the creation of а commission for the 
licensing of water-power projects for а period of 50 years, at the 
expiration of which they will revert to the Government. They 
may, however, be re-licensed if it is deemed desirable. The Bill 
will now go before the House of Representatives. 


TRAMWAY AND RAILWAY NOTES. 


Bolton.—ImPRovemMENTS.— The Tramways Committee 


has recommended various improvements in the track, and also the 
acquisition of new cars. 


` Bradford.—CoNTRaACTORsS! INCREASES.—Contractors for 
the supply of gear wheels for the Corporation tramways asked for 
a 20 per cent. increase on contract prices owing to the increased 


cost.of production. The Committee has agreed to bear half of this 
extra cost. | 


Continental,—SwrITZERLAND.—An avalanche fell near 
the Goppenatein-Loetschberg railway line late at night on January 
llth, destroying the overhead eleotrio railway equipment and 
interrupting traffic between Italy and Berne. Till the line was 
cleared, passengers were conveyed to Goppenstein by steam trains, 
but were obliged to make a detour on foot to join the electric rail- 
way further along the valley. 


Leeds.—PakceL Service.—A net profit of £300 has 
been made during the past financial year on the parcel service of 
the tramways. Between April, 1918, when it was inaugurated, 
and September 30th last, the department dealt with 97,728 parcels, 
and of this total, 58,633 were carried during the six months ended 
September 30th. There is now a working arrangement for the 
carriage of parcels between the Leeds and Bradford tramways 
authorities, and between November, 1918, and September 30th, 
1919, 23,000 parcels were carried between the two cities. 


Londou.—ACoIDENTS.—A car on the District Under- 
ground Railway became derailed at Whitechapel about 10 am. on 
Monday, and both lines between Bow Road and Aldgate East were 
temporarily closed. 

Due to an accident in the Chiswick High Road on Saturday 
morning last, the front of a L.U.T. tramcar was damaged, and a 
Р.О. letter-box was knocked down. 

A stoppage of 40 minutes was caused on the Bakerloo tube by a 
defective shoe on Monday. | 


Newcastle,—YkAR's Workina.—The report of the 
engineer and general manager of the Corporation tramways for 
the last financial period showed a total revenue of £472,094, or 
18:94d. per car-mile, as compared with 16°82d. for the previous 
year. Working expenses increased by £58,096 to $306,490. Rates 
and taxes amounted to £34,427. During 1918-19 the number of 
passengers increased to 101,631,660 from the previous year's figure 
of 91,648,545. 


Plymouth.—ExrENSTONS.— To enable the Corporation 
Tramways Department to deal with the requirements of the 
travelling publio, it is proposed to double the power supply. 
Twenty additional cars are to be put on, the tramways are to be 
extended on seven different routes, 30 omnibuses are to be provided, 
and a parcel-carrying system is to be established. 

Salford.—ExTENs10N8.—The Tramways Committee has 


again been requested to extend its lines to Irlam, about four miles 
away, to serve the population of this growing industrial locality. 


, Swansea,—TRANSPORT.—Strong opposition was offered 
at a ratepayers’ meeting to clauses in the Corporation Bill pro- 
viding for the establishment of motor- bus services in lieu of 
tramway extensions. It was pointed out that the cost of the 


ELECTRICAL REVIEW. . 56. No. 2,200, Jawvanr 25, 1990 


latter was now " prohibitive,” the estimate being £30,000 per mile,- 
and that if the deletion of the olause referred to was insisted on, 
it would deprive important areas of transport facilities. Alderman 
T. J. Richards said the interesta of 150,000 people in the outside 
areas had to be considered. The proposal to delete the clause was 
defeated, but a second amendment, deleting clauses relating to the 
provision of transport facilities for any district outside the 
borough, was carried. 


Tyneside,—TRAMwAY PuRCHASE. — The proposal of 
the Newcastle Corporation to purchase the Tyneside tramway 
undertaking is being opposed by Wallsend and Tynemouth. 


Wolverhampton.—F arxs.—The Tramways Committee is- 
strongly opposed to the reinstatement of penny fares. The 
manager states that, although operating costa had increased from 
6'551d. per car-mile in 1918-14 to 12°356d. in 1918-19, only a 
halfpenny had been added to the original penny fares. The Com- 
mittee has, however, decided to reduce the price of workmen's 
tickets, 


TELEGRAPH AND TELEPHONE NOTES. 


A New Wireless Calllag-Up“ Device.—A new. 
wireless ''calling-up" system intended mainly for saving life at 
sea, has been devised by the Marconi Co, and was recently 
demonstrated at Chelmsford. The device will enable a ship in 
distress to automatically ring alarm bells on board any vessels 
within range, and will do away with the necessity for an operator 
to bealways on duty. The apparatus consists of an automatic 
transmitter, which will send out a special signal with accuracy, 
and a reliable receiver which will respond to this signal, and this 
signal only. It will ensure general and immediate attention being 
given to emergency calls, such as “ 8.0.8." and T. T. T.,“ the ice 
warning. The device was used, it is stated, during the war for 
exploding mines, and ite action was illustrated at the Marconi 
Works on January loth, gunpowder being fired by wireless from a 
station 30 miles away. 


Federated Malay States.—The Times Trade Supplement 
announces that large sums are being expended to improve the 
telephone and telegraph systems of the Federated Malay States. А 
trunk telephone line between Perak and Selangor is to be laid. 
Much material is required in connection with these developments. 


India. — The telephone trunk connection between Lucknow 
aud Allahabad was established on December 8th. It is hoped to 
have automatic telephone exchanges established in Lucknow and 
Cawnpore by the end of the cold weather, and a central battery 
syetem installed in Allahabad. 


Strlkes.—At midnight, on January 13th, a general 
strike of postal, telegraph, and telephone employés was put into 
execution throughout Italy, and all these services were suspended. 
The telegraph offices were! guarded by troops. The men asked for 
increased wages, higher bonuses, and higher overtime рау ; the 
Government seemed disposed to meet the demands, but the men 
struck suddenly against the advice of their leaders. A few men 
remained at their posta in Rome, and a few urgent telegrams and 
Press messages were dealt with; the telephone service was main- 
tained for newspapers within an immediate radius of Rome, and a 
similarly reduced service was maintained in other largetowns. The 
naval wireless stations have been placed at the disposal of the 
public whenever possible. The atrike is complete in Northern 
Italy, less so in Central Italy, and only very limited in Southern 
Italy, Naples, Sicily, and Sardinia. At Palermo, Catania, and 
nearly all Sicily, in the Abruzzi, at Molise, Foggia, and other places, 
the employés refused to obey the order to strike, and the public 
services continue. In Rome 30 per cent. obeyed. Daring the night 
telegraphic and telephonic communication was re-established for 
Government and Ministerial purposes, with many oentres in 
Northern Italy. The foreign telegraph service was, however, 


. completely suspended. 


It is reported that numerous telegraph lines in the West of Ger- 
many were wrecked by the workers daring the recent strike and 
other riots. Telegrams from Berlin to England, France, and else- 
where are subject to several days’ delay owing to the damage done 
to the wires in the west and south-west by the recent storms. 

In Belgium the postmen's strike tends to increase, and has 
extended from Brussels to Antwerp, Mons, Charleroi, and other 
places. The strike coincided with the gales, which suspended 
telegraphic and telephonic communication in many directions. 

A strike has been declared hy the telephone operators at Oporto, 
who belong to the same Unjon as the telephone operators who are 
on strike in Lisbon. 

Masked and armed persons entered the central telephone 
exchange at Lisbon at night, and removed a number of indispen- 
sable instruments. The telephone service had for a time to be 
suspended. 


United States.— After exhaustive investigations and long 
experiment, the New York Telephone Co., has developed a machine- 
switching central-office system of automatic telephones that has 
proved so satisfactory in a number of practical trials as to warrant 
ita use in several places, says the Alectrical World. Installations 
at Dunkirk, Ithaca and Geneva were expected to be completed 
early this year. In New York City it is proposed to place this 
apparatus in three now central offices, but none of these installa- 
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tions oan be completed before the end of this year. The Telephone 
Оо. is carrying out a reconstruction and expansion programme 
to meet the heavy demand for service that continued throughout 
1918, and to regain the ground lost during 1917 and 1918, when 
no telephone work other than that needed for Government purposes 
was permitted. In 1918, in addition to the large increase in the 
volume of traffic from existing stations, there was a net gain 
in new stations installed since January 1st, 1918, of 100,000 in 
New York City and ita immediate vicinity. The new system will 
not do away with the need for operators; in New York City tbe 
operating foroe was inoreased by 2,000 new workers in the 


last nine months of 1918, and 1,000 more are expected to be 


engaged in the first few months of thie year. There will be no cur- 
tailment of this force, which soon will number 12,000. Experience 
hasshown that the bes; method of changing from one type of 
apparatus to another is to use the new type on all larger replace- 
mente and for taking care of growth во that the most modern 
types of equipment can be gradually brought into use with the 
least amount of disturbance to the service and loss of time, and 
without any radical effect upon employés or upon the financial 
situation. The different types of equipment will interconneot 
without difficulty, The system is extremely simple to operate. 
Instead of telling the desired number to an operator, the subscriber 
indicates it himself by manipulating a dial attached to the regular 
telephone instrument. This dial is equipped with 10 finger holes, 
each carrying one of the 10 numerals. In some cases the dial will 
be marked with certain letters of the alphabet. In addition to the 
development in New York, installations of the new system are 
understood to have been made also in several cities in the territory 


of other Bell companies. 


CONTRACTS OPEN AND CLOSED. 
(The e, of the BuoraicaL, Buvinw im lf the " Oficial 
Notice” appeared.) 


OPEN. 


Aberdeen.—January 31st. Electricity Committee. Two 
water-tube boilers, with superheaters, economisers, steel chimney 
and accessories. (January 9th.) 

Aldershot.— February 17th. Urban District Council. 
Electricity Department. Geared turbine and generator, condensing 
plant, pumps, water-tube boiler and superheater, cables, &c. (See 
this issue. ) | 

Australia, —SvpNxEY.—March Ist. Municipal Council. 
Supply of 2,000-K.v.A., 5,000 to 10,000-v. transformers. Electric 
Lighting Department, Tov n Hall. 

March 10th. City Council Supply of 6,600.v. switchgear for 
sub-station switch houses, &o., and of six 260-K.v.A., three-phase 
transformers. Specifications from City Electrical Engineers' Office, 
Melbourne. Industrial Australian and Mining Standard, 


Belfast. February 14th. Tramways Committee. Tram- 
ways stores, including electrical accessories, cable, lamps, carbon 
brushes, trolley wire, &с. (See this issue.) 


Bray.— January 30th. Urban District Council. Elec- 
tricity Works. One 200-B.H.P. Diesel engine, direct coupled to a 
135K. v. A. single-phase alternator and exciter. (January 9th.) 


Bradford. January 28th. Corporation. Two electric 
battery looomotives, (December 26th.) 


colne.— Electricity Department. New or second-hand 
1.250 KW. to 2,000-K w., 6, 600-v. turbo-alternator, with condensing 
plant. (January 16th.) 


Edinburgh. February 9th. Electricity Supply Depart- 
ment. Опе overhead travelling crane, (January 16th.) 


 Greenock, — February 3rd. Corporation. Electrical 
amp id work at 114 houses. Particulars from Mr. A. Nimmo, 
own Cler 


lifotd.—January 27th. Urban District Council. Elec- 
tricity Department. One 1,000-KW. converting plant, cooling 
tower, motor-driven air compressor, L.T. cables. (January 9th.) 


Londoa.—Istinaton.—January 28th. Electricity Com- 
mittee, Stores, including cables, meters, electric lamps, &c., for 12 
months. (December 19th.) 

New Zealand.—AUCKLAND.—September 1st. Harbour 
Board, 12 5-ton (and alternatively 12 3-ton) semi-portable balanced 
ЛЬ level Luffing electric oranes. Specifications from the Agents 
of the Board, Messrs, W. & A. MoArthur, Ltd., 18/19, Silk Street, 
Cripplegate, Е.С, 

Pontypridd, —January 30th. Urban District Council. 
Electricity Department. Rotary oonverter, transformer and 
twitchgear, (January 9th.) 


Iwekton-on-Tees.— February 5th. District Fund, Gas 
Mid Electricity Committees, Articles and atores for six months. 
(See this issne.) ; - ge ees . А 


Warrlagton.—February 10th. Electricity and Tramways 
Committee. Two water-tube boilers; two mechanical stoke 
(underfeed буре); water softener. (бее this issue.) , 


Whitby.—January 30th. Urban District Council. Turbo- 
alternator, condenser, air and circulating pumps, water-tube boiler, 
dw ao transformer, А.О, Su itoh board: E. H. T. oables. (See 
this issue. | 


CLOSED. 


Barnsley,— Electricity Committee: 


н.т. switchgear.— Ferguson, Pailin, Ltd., £292. 

L.T. eable.— B. I. & Helsby Cables, Ltd., £595. 

1,00. Xw. turbo-alternator, complete with condensing plant, air filter and 
recording apparatus.— English Electric Co., 293,879. 

Water-tube boiler, stoker, economiser and induced-draught fan.—Babcook 
and Wilcox, Ltd., £8,645. 

One turbine boiler feed pump.—Mather & Platt, £446. 


Bradford.—Tramways Committee :— 


87 standard.type car trucks, £19,140; 124 electrical tramcar equipmenta: 
£48, 069.—English Electric Co., Ltd. 

20 tramcar bodies, £29,300. — English Electric Co., Ltd. 

Electricity Committee :— 

Three 150-K. v. A. and two 60°-x.v.4. transformers.—Ferranti, Ltd. 

Three 250-k.v.a. tranformers,—Brush Electrical Engineering Co., Ltd. 

Two 400-x.v.4. transformers.—British Electrical Transformer Co., Ltd. 

4. C. B1" switchgear, Bolton Road sub-station (including gear for two 
aca hona rotaries and Merz-Price protective gear).—A. Reyrolle & Co., 


Belgium.—The Belgian State Railway Authorities in 
Brussels recently invited tenders for the supply of а large quantity 
of electric eables. There was keen international competition for the 
orders ; among the British firms tendering being the Enfield Oable 
Works, Ltd.; Henley's Telegraph Works, Ltd. ; the Metropolitan- 
Vickers Electrical Co., Ltd.; and the B, I. & Helsby Cables, Ltd. 

The last-named concern submitted the lowest tenders for several 
of the lota, totalling 168,000 metres of cables of different kinds. 


Dablin.—The Port and Docks Board is purchasing from 
the Dublin Dockyard Co. three electrically-driven winches for £550. 


Epsom.— Urban District Council :— 
рш! to Diesel engine at the electricity works. Banks, Warner & Co., 


Sheffield, — The Birmingham Розі says that Labour 


representatives have raised strong objection in the Sheffield Corpora- 
tion to the practice of that body in placing large contracts for 
engineering material without disclosing details of prices, The 
recommendations of the Electricity Committee, relating to certain 
contracts for machinery and material, were, in consequence, sent 


back for fuller information. It was stated that in one case the 


amount involved was over £60,000, but that fact was not disclosed 
in the minutes. | 
Sunderland, — Electricity Department :— 


Metering General Electric Co., Ltd. 
Servioe cable.—Pirelli-General Cable Works, Ltd. 


FORTHCOMING EVENTS.. 


Electrical Power Engineers’ Association (West Yorks. Section). — 
Saturday, January 94th. At the F. M. C. A., Albion Place, At 6.45 


Leeds. 
EE Lecture on The Legitimate Sphere of Trade Unionism," by Mr. F. 
ey. | 
(Derby and District Section). — Saturday, January Slst. At the 
Albert Hotel, Nottingham. At 7 p.m. Address by the President. 
Institution of Civil Engineers.—Tuesday, January 77th. At Gt. George 
Street, B. W. At 5.80 p.m. Further discussion on papers on Whitby, 
Blyth and Sunderland Harbours.” е 


Illuminating Engineering Society. Tuesday, January th. At the Royal 
Society of Arts, John Street, Adelphi. At 8 p.m. Discussion on Colour 


Maiching by Natural and Artificial Light," to be opened by Mr. L. O. 


Institution of Electrical Engineers (South-Midland Centre). Wednesday, 
January 28th. At the University, Birmingham. At 7 p.m. Paper оп 
** Failures of Turbo-generators and Suggestions for Improvements,” by Mr. 
J. Shepherd. 

(North-Eastern Centre).— Monday, January 26th. At the Armstrong 
College, Newcastle. At 7.15 p.m. Paper on Failures of Turbo-generators, 
and Suggestions for Improvements," by Mr. J. Shepherd, Friday, January 
80th. Annual dinner. 

(North-Western Centre).—Tuesday, January 97th. At the Engineers’ 
Club, Manchester. At 7 p.m. Paper on Transformers for Electrio 
Furnaces," by Mr. J. L. Thompson. 


(Students' Section).—Friday, January 80th. At the City and Guilds 
Engineering College, Leonard Street, Finsbury, Е.С, At 7 p.m. Discussion 
on Quantity Production as a Panacea,” to be opened by Major K. 
Edgcumbe, R.E. (T.) | 
Edinburgh Electrical Society.—Wednesday, January 28th. At8 p.m. At 
the Philosophical Institution. Discussion on the I. E. E. Regulations for 
the Electrical Equipment of Ships,“ introduced by Mr. D. 8. Munro, 


Wireless Society of London.—Thursday, January 29th. At the Institution 
of Civil Engineers, Gt. сока Street, B. W. At 6 p.m. Illustrated lecture 
оп 8 А горе Valve Bet and some Properties of ew. Circuits, by Mr. R. 
. Clinker. | 
Royal Institution of Great Britain.—Friday, January 30th. At Albemarle 
Street, W. At 9 p.m. Lecture on The Gyrostatic Compass," by Mr. B. О. 
Brown, F. R.. 
Saturday, January 8151, At 8 p.m. Lecture on “The Astronomical 
ке Bearing on Einstein's Theory of Gravitation,” by Sir F. W. Dyson 
. R. S. 
Junior institution of Engineers. — Friday, January 80th. At 39, Victoria 
Street, 8. W. At 7.30 p.m. Paper on The Manufacture of Hydrogen Gas 
by the Silicol Process, for Airships and Commercial Purposes," by Mr. G 
. E. Lygo. 
Royal Photographic Society, Russell Square, W.—Exhibition of prints 
lent by the Röntgen Society. Open till February 7th. 
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? PA | NOTES. 
Concert.— The Sheffield Electrical Social Union held a 
grand Bohemian concert at the Royal Victoria Hotel, Sheffield, on 
the 15th inst. The proceedings, which were very successful, lasted 
from 7 to 11 p.m. “Messrs. F. H. V. Hooper and Е. Leng acted ав 
musical directors. Mr. A. Lucas is president of the Union, and 


Mr. A. Walker, of 15, Cleveland Street, Sheffield, fills the office of 
secretary, 


Ramsay Memorial. Fund.—The Sloan Electrical Co., 
td., acting upon instructions received from Messrs. Philips’ 
Glowlampworks, Ltd., Eindhoven, Holland, has forwarded a dona- 
Eu £500 to the Organising Secretary of the Ramsay Memorial 
und, 


Áccident.— While Edward Owens, an operator at the 
Larbert (Stirlingshire) Picture Palace, was doing some repairs to 
the electrical connections which control the action of the kinema 
machine, his pliers came in contact with a live piece of steel, 


with the result that he sustained a 400-volt shock, causing severe 
burns to both hands. At last news he was in a serious condition. 


Wireless Telephones for the Yukon.—Recent gold 
iscoveries in British Columbia have resulted in a call for tele- 
phonic. communieation. over. anow-bound. land, where no roads 
have yet been cut. A Yukon member of the Overseas Club has 
written to the Overseas Trade Bureau, asking to be put in touch 
with-a firm which can supply wireless telephone outfits to connect 
Dawaon and а camp 200 miled distant.—Daily Chronicle. 


Electric Refrigerators.—In order to determine accurately 
the best type of machinery to install in a new refrigerating plant, 
а firm of consulting engineers of New York made a detailed 
analysis of the initial апа operating costs. This plant was to have 
a tothl capacity of 600 tons based on a brine temperature of 
— 16°F: (= 26°C.) with a suction pressure of 3 lb. (0'2 kg.) gauge 
and à condenser pressure of 155 lb, (11 kg.). Consideration was 
given to. the following types of installation :—(1) Absorption 
тё ев; (2) Steam-driven compressors with Corliss engines; 
(3) Steam-driven compound compressors; (4) High-speed simple 
compressors driven by .gynghronous motors; and (5) High-speed 
compound compressors driven by synchronous motors. The cost of: 
equipment fon these varloug methods of operation was found 
to be $277,113, $238,728, $237,728, $158,165, and $157,165 
respectively, making the motor-driven high-speed compound com- 
рро: installation cheapest. The operating expenses under the 
ve methods of operation considered are about as shown in the 
MER. ai OrrRATING EXPENSES. B 
Type of plant. No. 1. No. 2. No. 6. No. 4. No. 5. 
Dost of plant.. $980,000 $240,000 240,000 $160,000 9160. 000 
wer or: fuel per year (tons · í 

and xw.) y 8.730 5.075 4.475 5,758,700 5,026,700 
815.986 14,100 345.000 — 541,250 


Cost power or tuel per year .. 77,500 
Staff as oe velo... 18,415 18,475 18,475 10,500 10.505 


L 


1 


Maintenance RA. сэш 8,750 6,800 6,00 4,000 4,000 
Oll, waste, ammonia, | 8 as | 

water, ke. we 07755 10.000 7.530 7,350 4.000 14,000 
Total operating expense 59,725 49,791 41,745 63,505 59,755 
Interest, 6 per cent. 16,800 14,400 14,400 9,600 9,6 0 


Depreciation, 31 per cent. 9,3930 #,000 8.0.0 6,330 5.530 


Insurance Y 280 240 240 160 160 
Total plant expense. 580.185 $06,491 364.365 878,595 874,812 
Deduct rental for space re- 
leased by use of electrically- ж 
. driven plant .. d m — — — 14, c00 14,000 
1 * 2 R '—n— — ——' — — — — 
Тох! net plant expense — ,, , $86,135 866.431 864.365 364,595 360,845 


„Coal at 88˙15 per long ton and energy at 0:00825 per kilowatt-hour. 
accompanying table. Again the cost. is less for motor - driven 
sompound compressors. As a result of these estimates four 
refrigerating machines were installed, each to be driven by a 
synchronous motor, The other electrical equipment consists of 
six 500-KW. transformers which convert energy from 7,830-volt, 
three-phase, 614-cycle to 1,950-volt, two-phase energy.— Electrical 
World.: ^ ' .- | i ати ~ 


Eda becomes Beda. — On January 17th there was 
egisteréd at Somerset House the British: Electrical Development 
Association, а company limited by guarantee, to promote and 
protest electrical industry and enterprise in the British Empire, 
ənd to develop the demand and uses of electricity. 

Tube Improvemeuts.—A correspondent of the Daily 
Telegraph suggests a- scheme for the relief of the present con- 
gestion on the: London ‘underground railways. This is the pro- 
vision of & central platform for in-going passengers only—the 
existing side platforms being used for unloading paasengers. 
Trains would thus have a platform on either side. The cost is not 
likely to recommend the scheme to the serious attention of the 
railway conipanies, althotgh no doubt the result would justify the 
expenditure from the travellers’ point of view. 


Fuel Nesesrch.— The Lord President of the Council 
has approved the appointment of Colonel Sir Frederic Nathan, 
K. B. E., late R.A., to be Power Alcohol Investigation Officer under 
‘the Fuel Kesearch Board of the Department of Scientific and Indus- 
trial Research. Prof. Pierce Purcell, who was secretary of the 
Irish. Pest Inquiry Committee, has also been appointed to act as 
Peat Investigation Officer under the Fuel Research Board. The 
duties of the Peat Investigation Officer will be to keep the Board 
informed of all progress in connection with research into the 
utilisation of peat, to continue and extend experiments on the 
mechanical cutting and winning of peat, and to make arrange. 
men. іо ea eful tests of the use of peat as а fuel under boilers, 
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Water-Hammer in Pipe Lines.—In Le Genie Civil of 


January 3rd, there appears an article by M. A. Causse on the 


phenomenon of water-hammer in the pressure conduits of hydraulio 
power installations. The author points out that with a view to 
economy of capital in modern practice, the speed of the water has 
been raised from 2 or 3 metres per second to 5 or 6 metres, with 
the result that water-hammer has greatly increased in importance, 
The phenomenon is exceedingly complex. The author deals with 
the problem analytically and shows that the shocks due to water- 
hammer can be predetermined, the calculated values agreeing well 
with experimental results. 


Scientific Management.—With a view to educating the 
public, particularly those people engaged in commercial activity, 
in this subject, the Industrial League and Council has organised a 
series of lectures to be given in the Conference Hall of the Central 
Hall, Westminster. Among the speakers, together with their 
subjects, who are due to give lectures, are:. Mr. J. F. Butterworth, 
Modern Methods in Industry "; Major E. A. Pells, Conditions 
the Workers May Control”; Mr. W. J. Grosart, ‘ Evolution of 
Modern Methods in Industry "; Mr. Н. Atkinson, Economical 
Production and Prevention of Waste"; Мг. Е. C. Laurence, The 
Effect of Modern Industrial Methods on Employment and Wages"; 
and Mr. J. F. Butterworth, “ Results Achieved in Industry by 
Modern Methods." Anyone desirous of attending the conferences 


can obtain full particulars from the Secretary to the Industrial. 
League and Council, at 66, Victoria Street, S.W. 1.. . ` - 


Electricity Supply Act.—The London Gazette for J anuary 
ollowing notice issued by the Ministry of 


20th, publishes the 
Transport :—" That it is proposed to issue an order in council, 
under the title of ' The Ministry of Transport (Electricity Supply) 
Order, 1920, whereby the 23rd of January, 1920, will be fixed м 
the date from which the duties of the Board of Trade in relation to 
the matters specified in the Act will be transferred to the Minister 
of Transport.“ ; А e 
Inquiries.— Makers of Limpet plugs are asked for. 
Educational.— UNIVERSITY COLLEGE, UNIVERSITY or 
LONDON.—An appeal has been issued for £100,000 for the purpose 
of erecting new engineering laboratories for the College. The 
School of Engineering was established as long ago as 1828, and 
has to its credit the names of many distinguished engineers; the 
present buildings were opened in 1893, and are totally inadequate 
tor the accommodation of the students already in attendance, to 


say nothing of those who seek admission. One important feature 
of the new scheme is an hydraulic laboratory, to be ealled after 


the late Mr. Charles Hawksley. Lord Cowdray has given £10,000 


to the fund, with a conditional promise of another £10,000. 
Donations may be sent to Prince Arthur of Connaught, 42, Upper 
Grosvenor Street, W. 1, or to Sir Ernest Moir, at the College. We 
commend the scheme to our readers, especially those who are old 
students of University College. | 


Fatalities.— An inquiry was held on January 8th by the 
Manchester City Coroner (Mr. C. №. W. Surridge) into the сітсот- 
stances attending the death of a seven-year-old child named 
Florence Pearson, who was knocked down by a tramcar when 


croesing the street and died a few minutes later. The driver of 
the car said he sounded his gong and applied the brakes, but could 
not bring thecar to a standstill in time. The safety device in front 
of the car could not pick her up owing to the peculiar manner in 
which she fell. If she had been a bigger person she would have 
been automatically plaoed on the safety frame, but as she was very 
small, the body was dragged under the lifting portion. А verdict 
of " Accidental Death was returned, the Coroner stating that no 
blame was attached to the driver. 


Found lying in an outhouse with her hair caught in the engine 
of a plant for lighting the house by electricity—which her brother, 
aged 20, had fitted up, and taught her to control—Doris Little, 16, 
of Tottenham, died in hospital from scalp wounds, At the inquest, 
on January 14th, it was stated that she was very proud of being 
able to start the engine. She had told her mother that'she was 
E off the switch во as to save current.—Verdict, ‘ Accidental 

A save Ve 


The Hvid Engine.—A recent issue of Power describes, in 
detail, a little-known internal-combustion engine for- which it is 
claimed that it possesses all the advantages and none of the dis- 
advantages of the Diesel type. The Hvid engine is designed to run 
on paraffin, and is of the four-cycletype. Its chief features are the 
elimination of ignition devices and the use of compressed віт, as 
both principles are embodied in the operation of the engine itself. 
Briefly its action is as follows :—On the first (suction) stroke à 
charge of air is admitted to the cylinder, and at the same time & 
fuel valve opens and fills a small cup. On the compression stroke, 
the air is subjected to a pressure sufficient to raise it to а tempera- 
ture high enough to ignite the more volatile elements of the oil in 
the cup. This causes a small explosion which forces the rest of the 


oil into the compression chamber. The heated air in this chamber 


causes rapid combustion to take place, and the piston ів 

back. The exhaust stroke then drives out the products of oom- 
bustion. In addition to the advantages previously mentioned, the 
fuel consumption is small, and the engine will operate on any oil 
that flows. It has been produced in sizes as low as 12 в.р, ine 


article contains curves showing the relative fuel consumption of 
At 8 в.н;р, the consumption of 


the Hvid engine and other types. 
the Hvid is given ag 44 lb. per B.H.P -hour, as com with 61 
for & paraffin-driven engine with throttling governor, and 74 fot 
а petrol engine with а hit and miss " governor, 


we 
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prize Awards.—The French Academy of Sciences has 
awarded part of the Plumey prize (1,500 fr.) to M. Maurice Poincet, 
for his researches on the blades of steam turbines ; the Kastner- 

ursault prize to M. Maurius Latour, for researches on electric 
motors; the Gaston Planté prize to M. E. Brylinski, for work in 
applied electricity ; the Hébert prize to M. Raymond Jouaust, for 
work on magnetism, electrical standards, photometry, and wireless 
telegraphy ; the Hughes prize to M. Henri Chaumat, for work.on 
ozone, indigo and other dyes, and electrotechnics ; the Pierson- 
Perrin prize to М. Georges Sagnac, for work on secondary X-rays ; 
and the Clément Félix foundation to M. Charles Féry, to enable 
him to continue experiments on the production of a small dry 


aocumulator. 


Appointments Vacant.— Assistant sub-station attendant 
(778. Id.), plumber-jointer (988. 3d.), jointer'a mate (78s. 2d.) for 
the Stoke Newington Borough Council electrioíty department; 
junior mains assistant and draughtaman (£4) for the Cheltenham 
Corporation electricity department; meter repairer (mechanician) 
(39s. + 338. 6d. + 124 per cent.) for the Lancaster Corporation 
electricity works; overhead linesman (798. for the Burnley 
Borough electricity department; cable jointer for the Bacup 
Corporation electricity department; E.H.T. plumber-jointer (948.) 
for the Swansea Corporation electricity department. See our 


advertisement pages to-day. . 


Naval Telegraphist Ratings.—It is officially announced 
that in future all telegraphist ratings who have passed as tele- 
graphists. and are otherwise qualified for entry, may be enrolled in 
the Royal Fleet Reserve. 


Radiographic Exhibition.— An interesting exhibition of 
X-ray photograms is being held by the Röntgen Society, at the 
Buasell Square Rooms of the Royal Photographic Society. The pro- 
gress achieved in this art is evidenced by a comparison between the 
first radiogram from a human hand made in London 24 years ago, 
with 20 minutes’ exposure, and one taken last month with an 


exposure of 545 second. 


- Liverpool Electricians’ Lock-Out.— On Monday a lock- 
out was declared by & number of Liverpool employers in the elec- 
trical oontracting industry, the National Federated Electrical 
Association having adopted the following resolution :—“ In con- 
sequence of the action taken by the Electrical Trades Union in 
withdrawing their members from certain firms in the National 
Federated Electrical Association, owing to the non-ratification of 
the new rules by the National Joint Industrial Council, this 
Association declares a lock-out of all Electrical Trades Union men 
employed in the Building Section (other than staff hands), as and 
from 5,30 p.m., January 19th, 1920." It is stated locally that the 
new working rulea had been agreed by the District Joint Industrial 
Council, but had not been. ratified by the National Joint Industrial 
Council, which put forward a number of amendments. The Union, 
however, admits the National Councils right to veto, but as it 
had not done во, claims that the rules should be in operation. A 
number of men ceased work last week-end to enforce recognition 
of the new rules, and the employers responded by the declaration 
of a lock-out. -It is underatood that some 400 men have ceased 
work їп Liverpool and district, 


The “ Electrical World " of New York.— We congratulate 
our contemporary upon having emerged from the difficulties 
occasioned by the strike in the printing trades in New York. The 
імпе of December 27th, just to hand, states that the paper was then 
returning from its temporary home at Buffalo, where nine issues 
had been published, to its home quarters in New York. | 


Appointments in India.—In its issue of November last, 
Indian Industries and Power refers to the growing demand for 
engineers in Indis, and for skilled men in most industries. and 
quotes with approval the letter of Mr. W. T. I. Turner, which 
appeared in our issue of September 26th. Our contemporary says: 
There is a great deal in these warnings. Although the rupee has 
risen over 2s., there has been a corresponding rise in the cost of 
living. and in Bombay а single man will have much trouble in 
getting accommodation at Rs, 150 a month. The average in the 
hotels would be Rs. 300 per month, and there is difficulty in getting 
а room even at that price. In private boarding houses the charges 
have risen with the great demand. With the Japanese elbowing 
the Enropean out of the residential districts and the dearth of hotels 
and boarding houses in Bombay and Calcutta, we may say that the 
position has grown worse. Firms bringing out new men must 
find accommodation for them, and to do this they had better devote 
their early and prompt attention to the suburbs, and purchase 
what bungalows are available, or arrange to build. Further, it 
would be advisable to give the new-comers a full and frank state- 
ment of the conditions and the cost of living. We would like to 
^e every firm handle this subject in a similar manner to that 
employed by the Tata Co. Their booklet on the living conditions 
at Jamsedpur is one of the fairest and most explicit we have seen. 
It might be improved by а few illustrations, but that is а detail. 
It prevents a man from feeling that he has been brought out here 
under false pretences, and tends to make him have confidence in 
his firm and his prospects, Employers of European labour in India 
do not give sufficient attention to these matters, and very often find 
“their staffs discontented and unhappy in their surroundings. The 
European engaged for work in India is entitled to careful con- 
sideration, and if he is a married man, his case has a special claim, 
ie outlook for a married man with a small family is distinctly 
y^" | 


The Accident to Submarine K.13."— One of the most 
thrilling and absorbing war stories that we have seen was 
contained in an address by Mr. Percy A. Hillhouse, B.Sc., 
to the Greenock Association of Engineers and Shipbuilders, 
which was reproduced in The Channel for November, 1919. 

It will be remembered that K 13 was one of two sub- 
marines ordered from the Fairfield Co. late in 1915; she was 
no less than 330 ft. long, displaced 2,600 tons, and waa fitted 
With water-tube boilers and turbines for surface propulsion ; 
for under-water work she had the usual battery and motor 
equipment. Her normal crew numbered 52. After pre- 
liminary trials, including successful subinergences, on January 
29th, 1917, she dived in the Gareloch to 83 ft. for two hours, 
and was accepted as satisfactory. . А second short dive was 
undertaken, with 80 persons on board, including representa- 
tives of the Admiralty, the builders, and various contractors; 
amongst these were Messrs. D. Renfrew and S. R. Black 
(Kelvin, Bottomley & Baird), W. V. Hancock (Admiralty 
electrical overseer), E. J. Skinner, manager, and his assistant, 
F. Neate (electrical department, Fairfield Shipyard), and the 
author (naval architect, Fairtield Shipyard). The dive: com- 
inenced, but almost immediately it became evident that some- 
thing was wrong, and the ship sank rapidly; water was found 
to be pouring into the boiler room, and the watertight doors 
were closed. A jet of water through a voice pipe caused 
short-circuiting on the switchboard, blowing fuses and setting 
the cables on fire; attempts to smother the flames with wet 
sacks resulted in shocks, until means were devised to avoid 
that trouble, and the pungent smoke was highly irritating. 
Every effort was made to rise by blowing out water and 
letting go the drop keels, without effect. Fortunately the 
batteries were fully charged, and energy was available for 
lighting, pumping, and compressing air. The situation ap- 
peared desperate, and all felt that there was no hope of escape. 
The unusual appearance of the dive had attracted attention 
on the surface, and the work of rescue was immediately 
put in hand. On the ship, 48 persons were gathered in the 
forward portion, including all those named above except 
Mr. Neate, in a space of about 12,000 cu. ft., and 1t appeared 
that the supply of oxygen: would last for about six hours; 
actually the prisoners were entonibed for 42 hours, in an 
atmosphere in which a match would not inflame. The com- 
pressed air store was drawn upon gradually, but breathing 
became painful and difticult. All the while, the danger that 
the salt water would reach the batteries and generate chlorine 
gas was present. How the two commanders, Herbert and 
Goodhart, took the desperate chance of leaving the vessel to 
inform the rescuers as to the conditions, we have not space 
to tell; the former perished, but Commander Goodhart,. who 
had not intended to make the attempt, was blown out'bv 
a fortunate chance and rendered invaluable assistance at the 
surface. Eventually the bow of the vessel was raised bv 
blowing in compressed air froin above; but the danger of 
chlorine gas was increased by this, as the water could not 
be pumped out. At intervals throughout the ordeal, fuses 
blew on the switchboard and the corresponding lights were 
extinguished. In altering connections to an air compressor 
a short circuit was made which blew the main fuse, and put 
the whole ship in darkness for the last six hours. After 55 
hours’ durance of the vilest, all were released, but next dav 
the ship again sank to the bottom. It was found that the 
four air inlets to the boiler room had been left open when 
submerging: the man who forgot them paid for bis error 
with his life. Mr. Skinner was one of those to whom the 
Admiralty awarded special commendation for their services. 
The story, which is highly detailed, is of surpassing Interest. 


Water Power in the U.S.A.—The Secretary of the 
Department of the Interior in his last annual report, emphasises 
the necessity for further hydro-electrical developments. The 
Geological Survey has estimated the total available water power 
in the States as 54,000,000 н.р. The last official census, taken in 
1912, showed that the developed power from this source was only 
4,870,000 H.P., about 9 per cent. of the total resources. 


Fixation of Nitrogen.—The U.S. Government has intro- 
duced а Bill into the Senate and House of Representatives pro- 
viding for the formation of a Fixed Nitrogen Corporation. The 
corporation stock will be owned exclusively .by the Government. 
The functions of this body will be the manufacture, production, 
and development of atmospheric nitrogen, chiefly for military and 
agricultural purposes, The Bill empowers the Oorporation to 
purchase existing plant, and to take over the hydro-electric 
undertaking at Muscle Shoals when completed. | ; 


Australian Postal Finance.—The Postmaster-General of 
Australia reports а surplus of approximately £556,804 for the year 
1918-19. The total earnings of the postal system were £6,158,029, 
while the working expenses, including interest, amounted to 
£5,601,225. The last year's profit was £387,382. Every branch 
increased its business, and the following advances on last year's 
earnings were given :—Telephones, £161,314 ; telegraphs, £81,877 ; 
and postal. £140,884. The Postmaster-General states that the 
dedi profit is equivalent to the interest on а £20,000.000 
war loan. 3 


An American Electric Car.—The Light Car announces 
that an American concern is contemplating the production of an 
electrically-driven light car weighing less than 10 cwt. It will 
carry its own charging plant" in the form of a small air-cooled 


engine. 
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INSTITUTION . NOTES. 


.. Institution of Electrical Engineers.—Arrangements for the 
second part of the session, 1919-20, are as follows :— 


ORDINARY MEETINGS. 


February 12th.—Major К. Edgcumbe, В.Е. (T.), “ The Protection 
of Alternating-Ourrent Distribution Systems without the use of 
Special Conductors.” | 


February 26th.—BeginaldiMorton, M.D., 
High-Tension Transformers as used for X-ray Purposes." Major 
C. E. 8. Phillips, O.B.E, “The Problem of Interrupted and 
Fluctuating Currents.” B.S. Wright, " High-Tension Transformers." 
Joint meeting with the Röntgen Society and the Electro- 
Therapeutic Section of the Royal Society of Medicine. 

(At the Royal Society of Medicine, Wimpole Street, W., 5 to 
6.45 p. m., and 8.15 to 10 p. m.). 

March 4th.— Annual dinner. 
7.30 p. m.). 


“On the Efficiency of 


At the Connaught Rooms (7 for 


WIRELESS SECTIONAL MEETINGS, 
February 18th and March 17th.—To be announced later. 


INFORMAL MEETINGS, 

February 2nd.—Major T. Rich, O.B.E., " Engineering Experiences 
during the War." 

February 46th.—4A. B, Eason, “ Automatic Telephony for Private 
Branch Exchanges." 

March lst.—R. E. Dickinson, "The Future of Labour in the 
Engineering Industry." 

March 15th. —J. W. Beauchamp and 8. M. Hills, Industrial 
Electrio Heating.“ 

March 29th. — To be announced later. 

April 19th.—G. H. Ayres, Group r. Individual Driving.“ 


MEETINGS OF TERRITORIAL CENTRE S. 
North-Eastern Centre. 


Í anuary 26th.—J. Shepherd. Failures of Turbo-Generators апа 
Suggestions for Improvementa." 
February 9th.—J. L. Thompson, Transformers for Electric 
Farnaces.” 
February 23rd.—L. H. A. Carr, 
(Lecture). 
North Midland Centre. e 


February 10th.— E. Cross, The Rotherham Power Station.“ 
March 9th.—To be announced later. 


March 23rd.— To be announced later. Joint meeting with the 
Association of Mining Electrical Engineers. . 


North-Western Centre. 


January 27th.—J. L. Thompson, “Transformers for Electric 
Furnaces. 

February 10th.—Lieut.-Col. F. C. Aldous, D. S. O., and A. E. Leigh 
Soanes, M. A., A Oritical Survey of Power Supply in the Rhine 
Valley." 

February 24th.—Informal discussion on “ Electricity Supply 
Tariffs.” 

Scottish Centre. 

February 10th.—J. L. Thompson, " Transformers for Electric 
Furnaces.” 

March 9th.—Major К. Edgoumbe, R.E. (T.), " The Protection of 
Alternating-Current Distribution Systems without the use of 
е Conductors.” 

South Midland (entre. 


и аппагу 28th.—J. Shepherd, “ Failures of Turbo-Generators and 
3 for Improvements.“ 
February llth.—Informal discussion on B. E. S. A. Specification 
No. 72. 
| Western Centre. 


February 2nd.—To be announced later. 
March 1st.—Prof. D. Robertson. Electric Clocks." 
April 5th.—Prof. F. Bacon, Thermionic Valves.“ 


Association of Mining Electrical Engineers.— At the monthly 
meeting of the Yorkshire branch of this Association, held at 
Leeds on J anuary 9th, a paper by Mr. Idris Jones, of the South Wales 
branch, on “ Practical Mining Electrical Notes" was read by the 
president, Mr. R. Holiday. The notes, originally read at Bargoed 
in March last, were of a technical nature, and had particular 
reference to points which arise on E.H.T., А.С. systems in collieries, 
which are linked up and working in parallel. The items 
specifically dealt with were load and voltage adjustments, increased 
forces under fault conditions, and the earthed neutral. The 
president observed that as yet few members in the West Riding 
had had actual experience of E.H.T. plant, though several were 
working in the South Yorkshire coalfield. 


Faraday Soclety.—The symposium organised by the president, 
Sir Robert Hadfield, on Wednesday last week. was highly successful. 
The exhibition of microscopes und specimens was exceptionally 
interesting, and valuable information was contained in the papers 
that were read. Sir Robert, who presided, and afterwards enter- 
tained 150 guests at dinner, pointed qut.the backward state of the 


„Some Magnetic Problems.“ 


Brit ish optical еш at the outbreak of war, and the importance 
of ensuring that such a condition should not recur. All the 
requirements oould be met by the Anglo-Saxon in the near future. 


Liverpool Engineering Soclety.— The society's annual dinner is 
to be held at the Exchange Station Hotel, Liverpool, at 7.30 p.m., 
Thursday, February 12th. 


National Association of Supervising Electriclans.—On Saturday 
last the annual dinner of the Association was held at the Holborn 
Restaurant; the President, Mr. J. S. Highfield, presided, and there 
were 114 guests. The toast of "The King" was given by the 
President before the sorbet, and at a later stage Mr. A. W. Beaver 
proposed the health of The Association," which, he said, was 
formed in 1914 mainly for educational purposes, but was registered 
as a Trade Union in 1918, in order to secure representation on the 
Whitley Councils ; however, owing to the veto of the Electrical 
Trades Union, the Association was not admitted to the Federation, 
and therefore was not represented at the Trade Union Congress. 
The Congress was the loser, for the Association represented the 
brains of the contracting industry. Mr. R. W. Whitley, chairman 
of the Council, in reply, said that the Association was the finest of 
its kind, but ought to be more “ pushful," and concluded by reading 
amusing letters which he had not received from distinguished 
statesmen. Mr. W. J. Revell, in proposing ‘‘ The President," said 
that to know him was to love him, and congratulated the Associa- 
tion on his consenting to retain the post for another year. Mr. 
Highfield, in responding, expressed his pleasure and pride on being 
invited to be President for a third year; he said the Association 
had had chequered times in the past, and was likely to have more 
in the future, but he was certain that out of the chaos created by 
the war, would be built the finest Empire that had ever been. The 
prestige of this country had never stood so high, and it was their. 
duty to light the way for the peoples of the world. They could 
do that by work, but they ought also to laugh—laughter was 7 2 — 
than all the arguments in the world. Mr. C. J. Banister ро 
" Kindred Associations," with which, he said, the N. A. S. E. was on 
very amicable terms; it had recently been affiliated to the Federa- 
tion of Scientific and Technical Societies, which would help it to 
seoure representation on the Whitley Councils. Mr. W. A. Jones 
responded, and referred to a proposal to form another Federation 
which would shortly come before the Association, and which would 
require careful consideration. Hitherto they had met with some 
opposition, but that was dwindling, and the Labour Unions were 
recognising the value of the technical men. Mr. Perks proposed 
" The Press," for which Mr. A. Н. Allen responded, and finally 
Mr. S. P. Ives gave the toast of ' The Visitors," which was 
acknowledged by Mr. Hogan. А musical programme was provided, 
in which Mr. Jock Walker was especially successful, and the 
function was thoroughly enjoyed by the members and their guests. 


Institution of Post Office Electrical Engineers.— At the annual 
meeting of the London Centre of this Institution, held on 
January 19th, at the Royal Society of Arta, the way in which 
telephone and telegraph communication was kept up between 
G.H.Q. and the British Armies, оогрв, and divisions in France was 
described. Major Н. Brown, who was in charge of the work, 
explained how what he called the Victory line to Germany was 
constructed. Whenever there was a forward movement, the 
Signalling Service was responsible for keeping up communica- 
tions with the Commander-in-Chief'a train close to the fighting 
units. On the morning of the Armistice an order was received 
from headquarters: “We want 16 wires to the Rhine; get on 
with it at once.” Arrangements were made that night for sending 
400 extra men belonging to telegraphic construction companies to 
assist in the work, together with the requisite stores, transport, 
and two Pontoon Parks, consisting of 28 four-wheeled drive 
lorries and 56 trailers, which were very hard to get started and 
very difficult to stop when once they did start. Lantern slides 
were exhibited by Major Turner illustrating the methods by 
which wire signalling was carried on in the Hellas section of the 
Gallipoli Peninsula, and Captain Read described the work of 
laying buried cables in order to avoid damage from shell fire. 


Edinburgh Electrical Soclety.— There was a large attendance of 
members on Wednesday, 14th inst, to hear a lecture on Anti- 
Submarine Defence," by Mr. B. Stark. The leoturer sketched the 
numerous inventions which were first hurriedly evolved to deal with 
the menace, He gave interesting particulars of the very perfect 
electrical locating devices which were finally and effectively applied. 


The next meeting of the Society will take place in the Philo- 
sophical Institution at 8 p.m. on Wednesday, 28th inst., when there 
will be a discussion on the newly-issued “ Regulations for the 
Electrical Equipment of Ships.” The discussion will be introduced 
by Mr. D. 8. Munro. 


The syllabus of this society includes the following ;— 
February llth. ^" Petrol Gas Plant for Electrical Engineers.” 
by Mr. С. Plucknett. 


February 25th. Electric Projectors and some of their Uses," 
with lantern illustrations, by Mr. Alex. Ogilvie, B.Sc. 


March 10th. Questions and Answers Night. 

March 24th. Visit to Telephone Exchange, Rose Street. 

April 7th. Apprentices’ Night; short papers on every-day work 
fur Society's prize. 

April 21st. " The Telephone," by J. M’Ewan Brown. 

April 24th. Visit to Bruce Peebles's Works. 

May 12th. Annual General Meeting. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 

' ELECTRICAL REVIEW posted as to their movements, 


. Mr. S. Parsons, foreman at the Ramsbottom tramways 
epót, has been appointed to succeed Mr. J. Wild as manager 
of the Ramsbottom (Lancs.) U.D.C- tramways. 
- Messrs. S. C. BARTHOLOMEW and R. M. Hook, assistant en- 
ineers in the engineering department of the G.P.O., have 
appointed executive engineers. E 
. The King has conferred the Territorial decoration on the 
following officers of the London Electrica] Engineers: Capt. 
C 


. Н. В. Тновм, МІЕ.Е., and Capt. Е. Н. MASTERS, 
M. I. E. E. 

. On leaving Wigan to take up the position of tramways 
manager at Bury, Mr. Е. Восківу, who was formerly tram- 


ways manager at Wigan, has been presented with a case 
of cutlery by the Corporation officials. 

The marriage took place on January 12th, at St. Mark's, 
North Audley Street, of Mr. F. G. Byna, fourth son of the 
late Mr. G. Byng, to Madeleine, only daughter of the late 
Harold Drory and Madame Drory, of Ghent, and Brussels. 

Congratulations to Mr. W. V. Batu, O.B.E., one of our 
esteemed contributors, on his appointment as Assistant 
Recorder of Leeds. | 

Corporal (Acting-Sergt. J. Н. Porrerton, Rifle Brigade, 
who is now in Spain engaged in the erection of engineering 
plant for the Bntish Thomson-Houston Co., Ltd., hae been 
mentioned in despatches by Sir Douglas Haig for gallant 
and distinguished service in the field. 

Mr. E. С. Bowers, M.C., A.M.LE.E., is leaving the em- 
ployment of the Glasgow Corporation Electricity Department 
to take up the position of electrical engineer to Messrs. 
Bruntons, of Musselburgh. 

Мг. A. В. MALLINSON, M.I.Mech.E., has now ceased to 
act as chief engineer to the group of paper mills controlled 
from 44, King Street, Manchester. For the present he will 
carry on his consulting practice from Worsley Street, Salford. 

The Times states under University Intelligence (Cambridge) 
that Prof. Sir ЈОЅЕРН Larmor, M. P., Prof. Sir J. J. THOMSON, 
апа Prof. ERN EST RUTHERFORD are among those who have 
consented to serve as representatives of the University on a 
joint committee of the Royal Society and the University for 
the purpose of taking steps to secure an appropriate memorial 
to the late Lord Rayleigh. 


Obitnary.— Mr. Н. T. WAKEMAN.—We regret to record the 
death of Mr. Н. T. Wakeman, surveyor and engineer for the 
County of Middlesex, which occurred on Sunday night, he 
having taken hydrochloric acid in mistake for medicine. 


The late Dr. C. A. MERCIER, of Bournemouth, left £4,829. 


NEW COMPANIES REGISTERED. 


English Electric Supplies, Ltd. (162,609).—Private com- 
pany. Registered January 9th. Capital, £50,000 in £1 shares. To take over 
the business of the Britannia Lump and Accessories Co., Ltd., &с. The sub- 
scribers (each with one share) are: G. Dickson, 4, London Road, South Ben- 
fleet, clerk; F. D. Billett, 7, Trinity Squure, Brixton, S.W., clerk. The 
subscribers are to appoint the first directors. Solicitors: Linklater & Paines, 
3, Bond Court, Walbrook, E.C. 


Barrett & Wright, Ltd. (162,602).—Private company. 
Registered January 9th. Capital, £13,000 in £1 shares. To take over the 
business carried on at 19, Bartholomew Close, E. C., and elsewhere, as Barrett 
& Wright," and to carry on the business of electrical and mechanical engi- 
neers, manufacturers of and dealers in heating and ventilating machinery, Xc. 
The first directors are: J. Barrett, 5, Woodside Road, Wood Green, N.; К. F. 
Wright, “ Elmhurst,” Caversham Avenue, Palmer's Green, N.13. Registered 
office : 19, Bartholomew Clos, Е.С. 


Oliver En neering Co., Ltd. (162,770). Private com- 
pany. Registered January 13th. Capital, £3, in £l shares. To take over 
the business of mechanical and electrical engineers and general metal workers 
carried on by A. Н. Oliver and J. O. Dunbabin at 9, Fenchurch Buildings, 
E.C.,.as ''Oliver & Dunbabin." The first directors are: А. Н. Oliver, 
Campsie, South Avenue, Southchurch, Essex; J. Sulch, 107, Blackhouse Road, 
Fartown, Huddersfield; F. Lavy, 74. Torbay Road, Brondesbury, N.W.; J. О. 
Dunbabin, 11, Como Road, Forest Hill, S.E. Registered office: 9, Fenchurch 
Street, E.C. 


Automobile Electrical Repairers, Ltd. (162,841).— Private 
company. Registered January 15th. Capital, £1,000 in £1 shares. To carry 
on the business of electrical and mechanical engineers, &c. The first directors 
are: P. Goldstein, 190, Lordship Road, N.16, engineer; C. F. Collins, 12, 
Alexandra Road, Southall, electrical engineer, Solicitor: A. Carter, Bedíord 
Row House, W.C. Registered office: 400 Euston Road, N.W. 


Telephone and Microphone Co., Ltd. (162,831).— Private 
company. Registered January 4th. Capital, 210,000 in £1 shares (5,000 
cumulative participating preference). To carrv on the business indicated by 
the title. e first directors are: R. Scruby, The Oaks, Benhill Wood Road, 
Sutton, Surrey; J. R. Scruby, Graigaure, Benhilton. Sutton, Surrev. Solicitors : 
Rollit, Sons & Compton, 5, Mincing Lane, Е.С. Registered office: Throwley 
Road, Sutton, Surrey. 

Renew Lamp Co. (Eastern), Ltd. (162,824).— Private 
company. Registered January 14th. Capital, 25,000 in El shares. To carry 
on the business of refillers of incandescent electric lamps, &c., and to enter 
into an agreement with Aladdin Renew Electric Lanip Corporation, Ltd., and 
J. M. Moore, D.Sc. The first directors are: J. M. Moore, 31.3, High Holborn, 
W.C.; E. S. Saunders, 69, Linden Gardens, W.: J. S. W. Milne, 3-4, Great 
‘Winchester Street, Е.С. Qualification, £100. Registered office: 3.4, Great 
Winchester Street, E.C. 


Hart Collins, Ltd. (162,680).—Private company. Regis- 
tered January 10th. Capital, £5,000 in £1 shares. To take over the ness 
of Cyril Hart Collins, and to carry on the business of manufacturers of and 
dealers in motor cars, manufacturers of electrical appliances, motor, 

and general engineers, &c. The subscribers (each with one share) are: C. 
Hart Collins, 39, Mayflower Road, Clapham, S.W.9, Motori ank neni Mrs. 
H. M. Collins, 39, Mayflower Road, Clapham, S.W.9. The first directors are : 
C. Hart Collins (managing director) and Mrs. H. M. Collins, Registered 
office: 5, Bessborough Mews, Bessborough Street, Westminster, S.W.1. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Litholite Insulators, Ltd.—Satisfaction registered Decem- 

ber 2nd, 1919, of all moneys due under charge registered March, 1911. Land 

registry charge on 57, Hackney Green, Hackney, registered December Ind. 

ч 9, оше all moneys due or to become due from the company to Barclay's 
ank, Ltd. | 


Hall & Towns Instrument Co., Ltd.—Debentures for 
£250, registered November 29th, 1919, charged on the company's undertaking 
and property, present and future, including uncalled capital. 


Lancashire Electrica! Engineering Co., Ltd.—Satisfaction 
es December 13th, 1919, of charge for 2900, registered September 5th, 


Power Engineering Co.. Ltd.—Mortgage on land at 
Westinghouse Road, Trafford Park. Stretford, with buildings, plant, &c., 
thereon, registered December 4th, 1919, to secure £6,000. Holders: McKechnie 
Brothers, Ltd., Rotton Park Street. Birmingham. t 


———————— M 


CITY NOTES. 


The report of the Deutsch-Ueberseeische 
Elektrizitata Gesellschaft, of Berlin, whose 
financial results for the past two years 
have already been reported (no dividend 
on the ordinary shares) states that the supply works at Buenos 
Ayres suffered from an increased extent in 1918 from the 
effects of the Black List, whilst the difficulties in the supply 
of coal were greater than in the preceding year. The cost 
of fuel per kilowatt-hour eold amounted to 0.04 marks in 1914, 
0.10 marks in 1916. 0.14 marks in 1917, and almost 0.22 marks 
in 1918, and the Buenos Ayres undertaking was worked at 
& loss, coal having been the determining factor in this direc- 
tion. Concerning the Chilean Electric Tramway & Tight 
Co., the report states that no information had come to hand 
as to the working results in 1918. The Board of Trade in 
England had offered for sale the company’s holding of ordi- 
nary and preference shares. but nothing was known respect- 
ing the conclusion of the transaction. An English manage- 
ment had been appointed at Santiago, and had made a legal 
claim on the German company for the repayment of 16,530,000 
Chilean gold pesos, which had been remitted to the latter. 

The report of the Elektrizitate A.G. vorm. Schuckert c Co.. 
of Nuremburg, whose accounts for 1918-19 were summarieed 
two or three weeks ago, states that the supply works and 
tramways suffered more seriously than hitherto as a conse- 
quence of the effects of the lost war, and the revolution. The 
possibilities for the construction and working of lighting 
works and tramways in other countries were closed to Ger- 
man firms for the immediate future. On the sther hand, 
the spirit of enterprise at home was paralysed by the elec- 
tricity and municipalisation laws coming into existence. The 
problem therefore arose for extending the scope of activity 
to new branches; the companv made preparations some time 
апо for this partial transposition, and had entered into rela- 
tions in various directions which promised to lead to further 
favourable development. In the case of the foreign invest- 
ments at Trieste, Petrograd, Barcelona. and Paris, the report 
mentions that the guiding lines for the settlement of these 
participations were given in the Treaty of Peace. The 
company hoped in conjunction with the Siemens-Schuckert 
works to share in the construction of the Bavarian hydro- 
electric works which the State of Bavaria had now decided 
to erect as a State undertaking, and also in the establishment 
of the works on the Isar. 

The report of the directors of Siemens c Halske, A.G., of 
Berlin, for 1918-19 states that only 70 per cent. of the possible 
working hours was worked by the men after the revolution 
and the introduction of the eight-hour day. As a conse- 
quence the change over from war to peace work was con- 
siderably delayed, and it was only possible to satisfy я small 
portion of the great demand for the company's manufactures 
both at home and abroad. The conclusion of contracta with 
long periods for delivery was rendered difficult, particularly 
abroad, by the fluctuations in German exchange, and the 
uncertainty in the calenlation of the costs of production. 
The activitv of the leading officials was largely withdrawn 
from productive work by worrying negotiations. The number 
of workers was increased in the first part of the financial 
year, but subsequentlv receded to the former peace-time level: 
and the number of hours worked declined from 190.000,000 
in 1917-18 to 78.500.000 hours last vear. Nevertheless the 
company’s expenses for wages and salaries, and those of the 
Siemens-Schuckert Works тосе from 208.000.000 marks in 
1917-18 to 4.000.000 marks last vear; and these expenses 
were in course of permanent increase in the new financial 
year. The gross profits are returned at 15,736,000 marks for 


German 
Companies. 
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1918-19, and. the net profits at 11,457,000. marks; these ogm- 
paring -with 17,750,000 marks and 13,954,000 marks in the 
preceding. years respectively. It is proposed to рау a dividend 
at the rate of 13 per cent., being the same rate às in 1917-15. 
Thé report states that, it cannot be foreseen what development 
The works. will take as a consequence of the Treaty of Peace, 
the taxation burdens, and the impending legal regulation of 
labour-conditions; but serious times are pending for German 
Industry. "T 

Chatham & District Light Railways Co.—Revenue for 
the year 1919, £78,840; expenses, £52,615. Rent of Rochester 
Corporation lines £3,744, interest account £2,172, to reserve 
for depreciation £6,000. Including the balance brought for- 
ward (£3,802), the balance is £18,061. After paying 5 per 
cent. preference dividend and 4 per cent. on the ardináry 
shares; £308 is voted to the directors and 43,393 is carried 
forward. As compared with 1918 there was an increase of 
411,497 in revenue and £14,069 in expenses. £3,394 was 
expended on.deferred repairs. Passengers carried 16,197,991, 
against 14,015,124. Car mileage 979,983, against: 790,799. 

Liverpool Overhead Railway Co.—Final dividends at the 
rate af 5 per cent. per annum (less mcome tax} on the pre- 
ference shares, and 4: per cent. per annum (less income tax) 
on the ordinary shares, making 5 per cent. on the, preference 
sharég.and 3j per cent. on the ordinary shares for the year, 
Meeting, February 24th. MP е 
Electrical Utilities Co,—Quarterly dividend of 14 per 
cent. on Preferenoe stock. . 

Shanghai Electric Construction Co., Ltd.—Second interim 
dividend at rate of 6 per cent. actual (12s. per share), less 
tax, in respect of year 1919. 

Greenwood & Batley, Ltd.—Interim dividend of 5 per 
cent. on the ordinary, shares. 

Montreal Companies.—Quarterly dividends of 14 per cent. 
on the Montreal Light, Heat and Power Consolidated Co. and 
2 per cent. on the Montreal. Light Heat and Power Co. 


"Ee 22SEC 5 
STOCKS AND SHARES, 

ge Fn ИИ te TUBSDAY EVENING: 
Tur Stock Exchange is certainly having the time of its pre- 
sent life. Business does not roll, it pours, into industrials. 
Nor are gilt-edged. issues neglected. Substantial premiums 
have been established. upon various new Colonials, and this 
has its effect in stiffening purely investment stocks in other 
markets. The favourable influence produced upon Russian 
descriptions by. the suggested raising of the blockade is another 
factor in the general situation. In the mining sections, the 
prices of base metal shares are better. The rubber market i 
quiet,.its claims overshadowed by the potency of the spell 
cast by Ше oil.boom over imagination and money, 

Mexican affairs are amongst the few disappointments ‘of 
to-day's markets. Prices were suddenly rushed up a fort- 
night ago, certainly on flimsy grounds, but with hopefulness 
eagerly expectant.of early return from chaos to order in the 
countty.. And nothing has happened.  'The consequence is 
that prices are subsiding—rapidly as regards the railways, in 
more dignified fashion amongst the Utilities. In fact, the 
reaction in such Issues as Mexico Tramways, Mexican Laght 
and Power, Monterey, Pachuca and others of similar character 
has been very trifling compared: not. only with the previous 
rises but also with the setback in Mexican Railway stocks. 
It is evident that proprietors of the Utility Companies are 
ready to keep their stocks until such time arrives as will in- 
deed bring peace to Mexico. . 

British шр: Electrics аге rather better, but the main 
featüre in this departinent is the further improvement in 
Anglo-Argentine Tramways. Upon. the comments made here 
last. week with reference to the-eflect’ which the fare-raisiug 
should have on. the: dividend arrears, the first preference 
advanced to 44, seconds to 3$. while the 5 per cent. debenture 
stock rose а point to 654. This last-named may now be con- 
sidered a sound investment security of the second rank, and 
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it is not surprising that stock should be none too easy to 
buy.. Brazilian Tractions are easier at 59. No particular 
recovery can be expected here so long as the possibilities of 
early German sales are worrying the market. Brazil is going 
ahead rapidly, but Germany and Austria both held Brazilian 
issues before the war, and the Stock Exchange looks for sales 
of such securities as soon as international freedom of financial 

n 5 e pre-war conditions. 

The market for electricity supply: shares is в th, 
hut there 15 not much change. Metropolitans кы; 
prove, and at 3 3-16 show 1-16 rise, though on the other hand 
South Londons at 9$ are equally lower. The tendencv to 
exchange from preference shares into ordinary and therefore 
more speculative issues, continues to be one of the features in 
the Stock Exchange This may explain а drop in Countv 
preference, Shares changed hands the other day at 83, and 
the nominal price із 8$ middle. Considerable activity prevails 
m disons. It is said that some good news or ‘other is on 
th Tg „ published. which will have the effect of 
ең 0. far. „л y aet чу т a VR 
, Manufacturing. shares ag a whole are quite a good market 
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Callenders are throwing off their recent weakness, and after 
their jump of 7s. 6d. last week have advanced another 108. 
British Insulated at 2 3-16 are § higher. Electric Construc- 
tions at 1 3-16 are also up half a crown. A further rise 
carried Siemens to 30s., so that anyone who has bought either 
Siemens, Edisons, or British Insulated on recommendations 
given here froin titne to tune is not likely to be dissatisfied 
with the present position of his stocks. Nor does there seem 
to Ье апу partieular hurry to sell unless the holder thinks he 
sees something more attractive elsewhere. It must be 
borne in mind that this is the day of big combines, and that 
the shares of any compány likely to form a partner in amal. 
gamation schemes can be held with tolerable assurance of 
nuprovement in value. British Aluminiums at 955. are 
slightly lower. General Electric preference shed 6d., which 
was picked up by the ordinary— another minor illustration of 
the trend of investment nowadays. | PON 

The railway market is better, though confidence declines 
to support stocks to any great extent. Underground Electric 
income bonds have regained 24 points. Metropolitans are 
also stronger, but there is no movement in the other electrical 
railway issues. 7 

Apart from ex dividend markings, the prices of telegraph 
and telephone shares exhibit little change on the week. "There 
is а dullish tone about the Marconi group, the parent shares 
being 4 down, and other declines leaving Marconi Marines 9], 
Canadians 13s., and Americans 30s. за. The market is out af 
fashion for the time being, and rumours lately current with 
reference to possible agreement-of-interest schemes - between 
some of the subsidiaries have been allowed to fade away, so far 
as market influence is concerned. Automatic Telephones. .too, 
are quieter, the price remaining about 358. The rubber share 
market, as already indicated, fails to make headway against 
the superior attractions offered to the speculative mind by the 
vitality of the oil list. ; "u 


SHARE LIST OF ELECTRICAL COMPANIES, — 


Номи ELEOTRICITY COMPANIES, 
Dividend Price 
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à — ==, Jan. 20, | 
. | . 1917. 1918. 1920. or fall, po ` 
Brompton Ordina ee ее ee 10 8 р bi T x. . £8 16 1 
Charing Cross Ord m s 4 4 8 — 618 4 
do. do. do 4Pref... @ Ч 23 i 858 
Chelsea. ee eo ee oe 6 8 8 -— ` e 0 0 
сиу of London " " . В 8 18 — 6 8 } 
o. do. 6percent. Pref... 6 6 — 8 6 4 
County of London .. i ©» 9 1 9 — 194 
do do.6 per cent. Pref, $ 6 — 8 15 1 
Kensington Ordinary " . 91 6 — 6 6 é 
London Electric - .. NH Nil 1 — 
do. do. 6 percent. Pref... 8 6.. — R 17 10 
Metropolitan.. TEC 4 5 8 73 +A 17156 10 
do. “4 per cent. Pref. .. @ 4 27 — 716 6 
Bt, James’ and Pall Mall 9 10 6 — BAR 
South London .. .. . 5 6 HT — * 1268 
South Metropolitan Pref. .. А 1 7 1 = 7 06 
Westminster Ordinary .. . 9 8 & — 11 8 
' TELEGRAPHS AND TELRPHONES, 
Anglo-Am. Tel. Pref, we. Ww ОВ 6 В9фха — ВІ 
до. Det. .... d 88 1d — 711 
Chile Telephone 8 8 xd — 680 
Cubs Bub. Ord. s 7 Т 1 ~ *$ 18 4 
Eastern Extension .. 8 8 152ха = *5 010 
Eastern Tel. Ord. .. В 8 161àxd — “417 3 
Globe Tel. and T. Ord, 3 8 1 = «4 19 8 
do. do. Pret .. .. 6 6 — |} 681 
Great Northern Tel. . A R 9 — 9 11 
Indo Europosn "CHR -- 18 18 — 618 4 
arcon ро t үн. . 90 95 4 =$ 519! 
Oriental Telephone Ord. `. .15 10 Hh + i TE 
United R. Plate Tel. ds 8 8 т: ка 588 
West Indis and Panama 18 1/8 11 + od Nin 
Western Telegraph. 8 4 17 — 11107 
, Home RAILA, . | 
Central London Ord. Assented .. 4 4 ы 616 9 
Metropolitan 1 1 +4 418 6 
. . do. District > .. Ni Nil 21 — Nil 
Underground Electric Ordinary.. Ni! Nil 21 — Nil 
do. do. "A" .. Nil Nil 7% — Nil 
do. do. Income .. 4 6 863 + 24 5151 
Adelaide Sup. 6 „ E 
elaide Sup. 6 percent. Pref... 6 6: — 171 
Anglo-Arg. Trams, First Pref. . 64 Ni 41 „ 4 1 — , 
Bm Ue cq; 4 Hos 
о. о. eb. 2 8 
Brazil Tractions  .. Ж A A 1 Bb) e ; 
Bombay Electric Pref. f. (6 1 +4 478 
British Columbia Elec. Rly. Pfce. 5 5 604ха — 8 5 4 
do. do. Preferrred Nil 24 — 4.8? 
Ho. ^ do. Deferred Nil Ni 52 = Nil 
do. do. Deb. 4 64 EE 615 9 
pening Ташы per cent. Ponds. . N Mi 416 — Н ; 
r cent., Bonds. Nil N 53 — Nil : 
Mexican Light Common .. .. Nil Nil 2 = Nil 
do, Pref. m Nil Nil 35 — Nil 
do. Il st Bonds Nil, Nil 56 —2 те 
' MANUFACTURING COMPANIES. i 
Baboook & Wilcox ..  ..  .. I5 15 = 1 9 0 
British Aluminium Ord. .. oe 10 10 i 15 — 4 5u 8 
British Insulated Ord, — .. 25 194 23 + 5142 
ыма, ВЕ ЭРЕ > 25 95 oL +$ 617 0 
Castner- Kellner К) E n 11 = 3 15 1 
Crompton Ord. Us 7 10 21/6 = 9 6 0 
Edison-8wan, “A” Us . — 10 li FA 759 
do. до. 5 per cent. Deb. 4 5 = 659 
Electric Construction Ра МЯ 10 10 lg — g 83 
Ben les. Pret И А 6 64 19/4 = 613 6 
ME ONE: oe 10 10 42) +. 417 3 
do. ЫЕ, 95 925 ELM 511 1 
India. Rates а в AER ы 
ndi&Rubber.. .. б, .. 10 10 16 — . 6 
Met. Vickers Feil 8 К — 651 0 
TA ыч: Sé. 1 10 M 71/6 46184 
trap Con. ee eo 20 20 = *6 10 6 
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THE PHYSICAL SOCIETY’S EXHIBITION. 


(Continued from page 90.) 


THE ZENITH MANUFACTURING Co. showed а variety of regu- 
lating resistances and rheostats, of the slate and tubular 
patterns, for use in test rooms and laboratories; these were 
of improved design, particularly in respect of the arrange- 
ment of the end supports and the method of clamping the 
wire. The support is provided with a clamping ring which 


lia. 5.—ZrNiTH. RHFOSTATS. 


automatically fits the tube, a recess which prevents end imove- 
ment, and a projecting lug which definitely anchors the band 
which surrounds the end turns of the wire, besides rigidly 
supporting the terminal, and thus making a sound mechanical 
job. A group of rheostats, of the cruciform and square slate 
and enamelled-iron tube pattern, is shown in fig. 5. 
Another exhibit was an improved type of magnetic vibra- 
tory rectifier, suitable for small outputs (up to 75 watts), 
for charging small lighting and starting battery equipments 


Fic. 6.—VIBRATING RECTIFIER, 
WITH COVER REMOVED. 


from A.c. circuits. By the aid of a permanent magnet, the 
reed is set in synchronous vibration, adjustment being pro- 
vided to tune the reed; adjustable carbon contacts are fitted, 
and both half-waves are utilised. The device, which is shown 
in fig. 6, can be connected to a lamp holder, and needs no 
attention. 


Messrs. Epison Swan ELECTRIC Co., Imn., had on view 
a series of service valves for wireless reception and transmis- 
sion, including Marconi valves made by the firm of the V24, Q, 
Round, and other types of receiving valves, as well as three 
types of transmitting valves. Scott Taggart-Ediswan double- 
anode, full-wave rectifying valves for low and high powers, 
also a continuous wave transmitting valve for use with alter- 
nating current without separate rectifiers were to be seen. 
A high-power rectifying valve for passing heavy currents 
at low anode potentials which, it is claimed, will pass twice 
the energy of ordinary rectifiers having the same size of bulb 
was also exhibited, while in conjunction with Mr. Н. W. 
Sullivan, a receiving set was installed and shown in working 
order. Finally, a selection of various sizes of tungsten-arc, 
gas-filled Pointolite lamps, as recently described in our pages, 
was on view, some of the smaller sizes being alight to de- 
monstrate the method of striking the arc on switching on 
the lamp. 


Messrs. NAL DER Bros. & THompson’s exhibit included the 
'" Ohmer," the N.C.S. dead-beat moving-coil paralleling volt- 
meter, & portable testing eet, and a portable sub-standard in- 
strument. The voltmeter shows the difference between the 
busbar томе and that of the incoming dynamo, and by 
means of a key the eensibility can be increased ten-fold, so 
that great accuracy is attained at the critical moment. The 


Гіс. 7.—HiGH-TENSION. TRANSFORMER. 


portable testing set comprises two dead-beat m.c. instruments 
mounted in the same case, together with ammeter shunts and 
voltmeter resistances, the combination being designed to secure 
speed and accuracy of measurement, with the maximum con- 
venience in connecting up. The portable substandard is a 
high-class m.c. instrument in an aluminium case, and is built 
in accordance with the specification of the British Engineering 
Standards Association for sub-standard accuracy. 


THE Нан Tension Co. exhibited a selection of some of the 
apparatus it manufactures; for instance, there were to be seen 
0.5 and 1.5-KW. transformers and 10-in. induction coils for 
wireless purposes, as well as a 16-in. coil of improved design 
with interruption for X-ray and general purposes. This firm 
prefers to design each coil for the particular purpose for which 
it is used, and regards them as connnercial transformers of 
energy, and they are, therefore, not labelled with fancy names. 
If required statements of output and oscillograms of wave form 
are supplied. All coils are designed to work normally with a 
frequency of interruption of 50 breaks per second, the time 
economy wi 0.5, that is, when the period of make equals 
the period of break. An entire absence of inverse is claimed 
unless the coil is pushed to its extreme limit. The secondaries 
of all coils are wound by hand and insulated by a patented 
method; апу coil can be insulated with special high melting 
point wax, such as is demanded for use by the Indian Govern- 
ment, without extra cost. A high-tension transformer suit- 
able for wireless, spectroscopy, diathermy, or testing is shown 
in fig. 7, while the M. I. R. A. motor-driven turbine interrupter 
shown in fig. 8 embodies several new features. Being driven 
from beneath, the jet cone and contact seginents are easily 
accessible bv simply raising the lid, which may be of glass 
through which to view the apparatus while running. The jet 
cone can be removed at once by unscrewing the milled headed 
screw holding it in position. The ratio of make to break can 
be varied by turning the exterior milled ebonite head. The 
frequency of interruption can be increased from 1 to 80 per 


Fic. 8.—MoOTOR-DRIVEN TURBINE 
INTRRRUP TER. 


second with the two- segment, or from 9 to 160 with the four- 
contact type of apparatus. maximum current paesed 
should not exceed 40 amperes, but over half this amount may 
be passed for hours without overheating the break. 


THe WEsTON ELECTRICAL INSTRUMENT Co., Ltp., had a 
varied show of its well-known standard and portable in- 
struments—ammeters, voltmeters,  wattmeters, &c.—in a 
variety of sizes and patterns. A millivoltmeter of the moving- 
coil type is rA for use with a standard thermo-couple, 
giving a full scale deflection with 18 millivolts; a rheostat for 
compensating for the resistance of the thermo-couple is pro- 
vided, to keep the total resistance of the circuit constant. The 
scale can be calibrated in degrees of temperature, F. or C., 
in addition to tbe millivolt scale. The combination can be 
о for any purpose for which an ordinary thermometer is 
used. 

А novel instrument that was shown was the direct-reading 
microfaradmeter, a type of meter that we had not previously 
met with; for quickly measuring the capacities of condensers, 
cables, aerials, &c., this device will have a wide field of 
utility. It is made for various frequencies and voltages, 
but is unaffected by wide variations of these factors from the 
normal. The moving system of the instrument consists of 
two moving coils wound upon the same staff, and two field 
coils arranged somewhat similar to a Weston power-factor 
meter. The instrument also contains a standard condenser 
and binding s to which the unknown condenser is to be 
connected. e current through the standard condenser 
passes through both moving , and also the field coils, 
thus causing the pointer to deflect 45 deg. to the left of the 
position shown in fig. 9, or on to the zero of the scale, 
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when an unknown condenser is not connected to the instru- 
ment. When a condenser is connected to the terminale marked 
X, the current through it also traverses one winding of the 
moving coil, and also the fields of the instrument, thus 
causing the pointer to deflect to the right. The constants 
of the instrument are so arranged that the ratio of the two 
currents flowing through the etandard and the unknown 
condenser is subetantially the same for any frequency and 
voltage over fairly wide limits, but for highly accurate work 
the voltage should not vary more than 15 per cent. above or 
below normal, or the frequency more than 10 per cent. As 


FIELO COIL 


Fic. 9.—Weston MICROFARADMETER ; DIAGRAM OF CONNECTIONS. 


the instrument has no springs or similar controlling device 
the position of the pointer must depend solely upon the ratio 
of the currents through the two circuits of the movable sys- 
tem, and as this ratio depends solely upon the capacity of 
the unknown condenser, the instrument must accurately 
measure that capacity, and is guaranteed to do so within 
1 per cent. of the maximum scale reading. Being air-damped. 
the pointer quickly comes to rest, so that measurements may 
be made with the same speed and facility as with other 
Weston: measuring instruments. Indeed, with the microfarad- 
meter a large number of condensers may be measured in rapid 
succession, in the same manner as dry cells may be tested 
with a cell-testing voltmeter. - | 

A resistance (not shown in the sketch) is included in the 
cireuit of the instrument, which will prevent an excessive 
amount of current passing through it in case the binding posts 
marked x are short-circuited. 


Messrs. ISENTHAL & Co., Ltp., showed rheostats of the slider 
pattern and multiple-stud types, including the new Post- 
multiple-stud types was shown, including the new Post- 
war designs. A new feature was the Phantom wireless 
condenser—a variable condenser with a coarse and a fine ad- 
justment, reading directly in wave-lengtbs with the aid of a 
vernier, to an accuracy of lin 1,000. An auxiliary or '' phan- 
tom " condenser is embodied in the instrument, which is 
set to correct for '' plate-end " and leakage capacity in the 
instrument itself, and a simple adjustment is provided for com- 


Fic. 10.—IsENTBaL ‘`` PHANTOM CONDENSER. 


pensating for the effective capacity of the circuit in which it 
is used. The instrument (fig. 10) is of the rectilinear sliding 
type, very accurately made and finished, and is (normally) 
electro-statically screened by completely enclosing the plates 
in а metal case. the moving sets of plates being con- 
nected permanently to the box. By connecting the moving 
plates to the screen, capacitance from one set of plates to 
the other through the screening medium is made a constart 
quantity, and can be corrected by a permanent adjustment. 


Error due to the linking electrostatic field between the outside 
is reduced to a negligible quantity by employing a total 

plate area which is large compared with the area of a single 
pue Another error due to additional capacity introduced 
y the plate edges is reduced to a minimum by the use of 

extremely thin metal plates, and by the fact that, owing to 
the shape of the plates, the edge area is always main- 
tained amall in relation to the effective capacity of the in- 
strument on any setting. The main and small phantom 
condensers are both variable and connected in parallel. The 
main condenser plates are square except for one corner of 
each, а small portion of which is cut off transversely to the 
diagonal. The plates are mounted so as to be adjustable 
along their concurrent diagonals, so that their area, and 


capacity, vary according to the square of the distance 
traversed by the moving plates, plus а constant due to leak- 


аре, and minus the absent area due to the portions’ cut away. 
The auxiliary condenser is normally set to correspond with 
the absent area, minus an area representing a capacity 
equivalent to the resultant leakage effect. After this adjust- 
ment has been made the effective capacity of the instrument 
varies accurately according to the square of the relative tra- 
verse of the plates along. their diagonal. Square plates 
traversed diagonally were originally proposed by Tissot. 
When the instrument is connected to an oscillatory circuit, 
з small subtractive adjustment is made with the phantom 
plates in order to compensate for the distributed capacity of 
the coil or coils of the circuit, and the accuracy of the scale 
is thereby maintained under any conditions of service. Tests 
made by the National Physical Laboratory give a straight 
line curve with main scale readings as abscisse and capacity 
wave lengths as ordinates. In future instruments the phan- 
tom scale will be calibrated in micro-microfarads, the scale 
readings corresponding to the distributed capacity in what- 
ever circuit it is intended to use the instrument in. Once this 
capacity has been determined, it is only necessary to set the 
phantom pointer to the value obtained. In a series of 
trials on various wave lengths the actual decrement in a wave- 
meter due to the present condenser was so small that it was 
difficult to obtain a reliable series of figures. 


(To be continued.) 


SCIENTIFIC MANAGEMENT: A SOLUTION OF 
THE CAPITAL AND LABOUR PROBLEM. 


DISCUSSION AT MANCHESTER. 


At Manchester, on December 16th, Capt. J. M. Scott-Max- 
well's paper, an abstract of which appeared in our issues of 
December 19th and 96th last, was read, and discussed by the 
NORTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS. 

. Mr. Н. MENSFORTH disagreed with many opinions expressed 
in the paper. Science was not going to put industry right. 
What had been lacking in the past was humanity, and во 
far as he had read Dr. Taylor's writings on scientific manage- 
ment there was & lack of humanity through them all. 
human element must come before any system. Dr. Taylor 
said that the principal object of scientific management was 
to produce the greatest prosperity for the employer and the 
employé. There was another thing that he should have in- 
cluded: it must be to the common good of the community. 
The whole idea at the back of Dr. Taylor's mind was to eet 
up task work, and however successful he might have been 
in the States, he (the speaker) did not think scientific manage- 
ment could be established here on those lines. Such schemes 
as the author had put before them could not be adopted with 
the present state of feeling among the people. They would 
not have men who did all the brainwork for them, and left 
nothing to their intelligence, but expected them to move 
simply as they were told. Imagine a works where the work- 
men were responsible to eight different men! It was not 
possible. They already had shop committees consisting of a 
combination of trade union representatives and of the man- 
agement, and if they could get the proper atmosphere (which, 
to his mind, would not be got with slide rules or stop 
watches), he believed they could get the output they needed 
without stultifying the brains, and making beasts of the men 
who were working for them. 

Mr. A. R. STELLING was glad that the Council was en- 
couraging discussion on the question of improved industrial 
administration, but thought the paper ought not to be called 
“ Scientific Management, but rather Idealised Taylorism. 
Since Dr. Taylor's views were brought to this country and 
studied by employers they had developed a British scientific 
management which aimed at getting the maximum output 
from the factory, which was & totally different thing from 
getting the maximum output from the individual. All 
through the paper emphasis was laid on the output of the 
individual. He regretted that there was no mention of the 
excellent work done by Prof. Kent, by Dr. Vernon Hill, Dr. 
Collis, and other engineers. British scientific management 
recognised that Taylor's four great principles were as true 
to-day as they were 30 years ago. Those principles were: 
(1) The study of the job. (2) The selection, training, and 
development of the worker. (3) The hearty co-operation of 
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the worker.: (4) The adequate division of the responsibility. 
They etarted with the study of the human factors, the con- 
ditions which eurrounded the worker and the management, 
and generally the condition of the factory. His definition 
of scientific management was the elimination of all forms of 
waste, the waste that followed from people rushing about 
doing things which it was not their business to do, instead 
of the whole thing being properly thought out and methodi- 
cally arranged; waste of energy and vitality, men doing work 
for which they were not fitted or which was too hard for 
them; waste of skill; waste of time in moving work about 
the shop. British scientific management would overcome all 
that by methods which were intensely human and directed 
by common sense. They wanted a square deal between the 
men on the one side and the employer on the other, perfect 
frankness .and perfect agreement over what was going to 
be done. Those were the lines of British ecientific manage- 
ment. If capital and labour would come together scientific 
management would formulate a programme and put it on 
From that point of view he thought it ought to 


Mr. ALLCOCK said that there was a feeling that, underlying 
the whole basis of Tavlorism was €* kind of German regimen- 
tation to which they all felt very much opposed. It seemed 
preferable to work along the lines advocated by the Higher 
Production Council. The underlying principle was that the 
whole of the workshops of a particular description would work 
together. They ought to encourage the team spirit rather 
than the driving of the individual. He shared the views 
advanced by Mr. Mensforth about the danger of dehumanising 
industry. The Higher Production Council quoted as one of 
the examples in support of its proposal the scheme intro- 
duced, he thought, by Priestman Bros., of Hull. They 
aesessed in agreement with their workers the standard output 
of their particular works. Assuming the standard output was 
100 tons per week or per month, if that was increased by 
20 per cent., the wage of everyone in the establishment, from 
the managing director to the office boy, was in the next 
month increased by the same percentage. That had all the 
elements of simplicity. There was no room for suspicion on 
the part of the worker, and he had very tangible results very 
soon after he had earned them. That was a very important 
point, because the average working man did not appreciate 
any scheme for his better pay unless he got it on the Friday 
night, and every Friday night. He did not appreciate a 
proposal of profit sharing which might result in his receiving 
5 or 7 of 10 per cent. dividend at the end of the year. The 
опу way to increase their output—and output must be in- 
creased if they were to maintain the present high wages— 
was some method of payment by results, and that payment 
ehould immediately follow the effort. | 

Mr. PILLING was in general agreement with the criticisms 
-already expressed on the paper. He very much questioned 
. Whether any good was done to an industry by driving men 
to the utmost possible effort in an almost inhuman kind of 
way, with the necessary result that very high wages had to 
be paid. In these days most people were agreed that capital 
and labour were equal partners after & certain point had 
been reached. He was not prepared to agree that profit ehar- 
ing was really unsatisfactory. Workmen, while quite willing 
to participate in profits when profits were being made, were 
not prepared to participate in a reduction of the profit when 
it was a falling profit, and still less when no profit was being 
made. The question, therefore, arose: Was it possible to 
have a profit-sharing scheme во arranged as to remove that 
Inost serious obstacle? Не suggested that in each industry 
@ certain standard profit should be agreed upon—a reasonable 
profit to the capitalist. When the amount of that profit wae 
exceeded the surplus should be divided into two parts, one of 
which was to pass to the capitalist at whose works they were 
made, the other pert to the workers who had made them. 
The distinctive feature of his suggestion was that the profit 
ehould not to the workers in the place where it wae 
earned, but into a common 1, and the common pool should 
be held in trust by some administrative board for the benefit 
of the workers to be distributed in some way to be morash 

upon. He would earmark the first distribution for 
the relief of unemployment. The evil of the present situation 
was that the workman thought that excess profits were being 
made by the capitalist, and that he was not getting his proper 
share of them. Under the system that he had suggested 
the workpeople in all establishments would benefit to an 
equal degree in the prosperity of the industry. It would 
never do to let the surplus earnings go to the workpeople 
at the establishments where they were earned; they must 

y be distributed ав а common pool, otherwise dis- 
content would be rampant all round. 

Mr. SANDS was quite in accord with the views expressed 
by previous speakers regarding the human side of the busi- 
ness; the psychology of the worker was almost entirely left 
out. In connection with time studies the author referred {о 
the question of the first-class шап. In general the first-class 
шап was superseded right away on repetition work by a girl 
who had been on the job for two or three months. The 
portion of the paper relating to scientific individualism 
versus Socialism, to his mind, was grossly unscientific; it 
developed an irrelevant and unnecessary controversy. The 
true view of scientific management was that it was the re- 
placement of tradition and rule of thumb by considered 


inethods based upon a study of the problem. He held the 
average British workman in high esteem, and he did not 
think it was altogether in keeping with their prestige as 
scientists that they should start him on ecientific manage- 
ment with а scathing condemnation of the preeent labour 
leaders. In due course, if they could pursue the right path, 
аз they could do with scientific management, һе would be 
man enough to see it and admit it in the long run. 

Mr. A. P. M. FLEMING said that under the Taylor system 
the selection of men was very rigid and exacting. What 
happened to the rejects? To those who might not have had 
occasion to study the literature on the subject he would utter 
a word of warning against the flood of literature that wae 
being poured out in book form nowadays on the subject, not 
necessarily under the heading scientific management but 
also under other headings, euch as industrial administration 
and kindred eubjects; much of that came from the States, 
апа a large proportion of it was absolute piflle. 

Mr. J. С. Pearce thought that the chief reason why 
scientific management had relatively failed in the United 
States was not because the principles were not valid, but that 
they had been applied dogmatically to all sorts of plant 
irrespective of local conditions. Some aspects had been 
grossly overdone; others had been neglected. British em- 
ployers did not mistake an organisation chart for organisation 
or з diploma in industrial administration for а qualification 
for management. Scientific management must be judged 
entirely by its results. Scientific management was not a code 
of rules which could be mechanically applied, and Taylor 
and others by making extravagant claims had done a great 
deal to hinder the inevitable development of this science of 
organisation and the recognition of the technique of man- 
agement as distinct from the practical side. To his mind, 
Emerson's system was much more elastic than that of Dr. 
Taylor, and much more congenial to British people. No 
change in management could be made without the knowledge 
and willing consent of the workers, and that must be based 
first of all on confidence. Education, particularly in econo- 
mics, would do much to establish that confidence. Through 
industrial research they got that systematic progress in ma- 
terials, processes, and designs which had been too frequently 
excluded in the discussion of ecientific management in the 
few fully documented instances that they had of scientific 
management being applied to factories. They did not know 
even now to what extent the improvement wae due to im- 
proved organisation, and to what extent it was due to the 
employment of better materials and better processes such, for 
instance, as high-speed steel. 

Mr. J. D. Paton thought that Dr. Taylor should have the 
credit of being the originator of the movement, and that he 
had handled the subject in a plain honest way. He chal- 
lenged any manager who had tried to introduce an innovation 
in his shop to say that he ever got it going on а voluntary 
basis. Dr. Taylor had handled the.problem with judgment 
and they wanted to handle it in the same way. He had not 
forgotten the human element. 

Mr. G. A. JUHLIN believed that one of the big factors, and 
one which had not been emphasised sufficiently, was the 
question of education. It was, to his mind, utterly futile to 
set up a Board of Scientific Management and to try to im- 
pore on an uneducated man certain so-called scientific facts. 

hen labour said quite plainly: ‘‘ We are not prepared to 
produce for the profit alone of a certain class," he did not 


. think that scientific management was likely to achieve the 


desired result. 

Capt. Scorr MAXWELL, in reply, said that the humanising 
of industry was the one thing he meant to consider, yet he 
was now told it was the very thing that scientific manage- 
ment could not possibly do. Dr. Taylor said that the attitude 
of the workpeople was of primary importance. Dr. Taylor 
recognised that the muscular type of man should have suffi- 
cient intelligence to know how to do his work, and һе culti- 
vated that intelligence so that the man with less effort could 
do nearly four times as much work, and he got very much 
more рау. Could it be said that that was eliminating the 
intellgence of that man? Anyone who had lived in America 
must know that scientific management and bad labour 
conditions had nothing to do with each other. It was be- 
cause the conditions were so shockingly bad in America, 
because the employer there was two generations behind the 
British employer in his attitude towards labour, that it was 
almost impossible to adopt scientific management. It must 
not be adopted by any employer who had still the idea in his 
head that his chief function was to exploit the worker. Mr. 
Mensforth epoke about taking orders from eight people; but 
really the workman had to take orders from only one of those 
persons. Where they had proper planning and everything 
else, disciplinary orders were not needed to anything like the 
same extent. The foremen were more like instructors in the 
works. Taylor doubted the trade unionism in America as he 
knew it, but he was not opposed to trade unionism, and he 
wanted to improve the lot of the worker. The employers had 
given far more opposition to the movement than the men 
themselves. Mr. Stelling advocated team work and getting 


the maximum output from the factory rather than from the 


individual; wel, a team was an aggregation of individuals, 
and if every individual in the factory did his best it seemed 
to him that they got the maximum output. Scientific man- 
agement made a square deal possible because it enabled them 
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to measure the work done, and when they had measured № 
з square deal could be made between capital and labour, but 
they could not while each was trying to bluff the other. 
Socialists believed scientific management was a good thing, 
but they would not have it under the capitalist system because 
if it were adopted there would not be much chance for 
socialism for many generations to come. Hig ultimate object 
waa to eliminate waste so that the workers might produce 
the same amount (or more) with about half the effort. A 
30-hours' week was а possibility. Пе believed that work and 
the creation of wealth should be so easy that the ownership 
of wealth would cease to give prestige. Under the present 
conditions it was impossible for the workers to make enough 
money or have enough leiswre to improve themselves. He 
wanted the work to be very much shorter and the money to 
be very much higher. With scientific management driving 
was absolutely unnecessary. If one went into a factory 
organised on the Taylor system one would think the men 
were all very slow. If they eliminated one half the work as 
useless, they could go fairly leisurely about the remaining 
half. 'The only drive was the desire of the men to make more 
money. They wanted far more education. There was no 
question about that—not for workers only, but for everyone— 
but he could not see that that affected the worker. Manage- 
ment in the paet had been very inhuman, and scientific man- 
agement was the first form of management that had really 
peid very great attention to the worker. Taylor thought the 
demand for scientific management would come from labour. 


FAILURES OF TURBO-GENERATORS, AND] 
SUGGESTIONS FOR IMPROVEMENTS. 


Bv J. SHEPHERD, M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from page 93.) 


The water path is along the shaft from beyond the exciter 
with helical fiow under the cooling support for the end loops, 
along the hollow teeth to the other end of the rotor, helically 
under the eecond support for the end loops. The water dis- 
charge could be arranged either at the flanged coupling as in 
fig. 9, or could be continued through the turbine rotor shaft 
to үе water sealing gland at the low-pressure end of the 
turbine. . 

Fig. 6 is a section of the stator with two types of coil sup- 
porte, one for the end windings and fixed at the ends of the 
core, and the other built into the core between batches of 
laminations. The latter support is constructed with the 


Fig. 6.—STATOR WITH WATER- 
A COOLED COIL SUPPORTS, 


FId. 7.—DETAILS OF WATER- 
COOLED END-COIL SUPPORTS. 


inner part laminated to reduce eddy currents, and yet of con- 
siderable strength to clamp the portions of the stator bare it 
embraces and gives considerable stiffness to the core teeth. 
The hollow interior is divided by a diaphragm into flow and 
return water passages. 

The two pairs of end coil supports at the ends of the stator 
are shown 1n section with the two layers of end connections 
clamped between them. | | 

Fig. 7 shows an end elevation of the stator end (inner) coil 
eupport, the bottom quadrants of which illustrate respectively 
the under and upper layers of the end windings. The two 
upper quadrante show the supports without windings, and 
with the clamping projections in place, forming between pairs 
of them the winding recesses for а group of end connections, 
one bar per slot winding. MA 

Fig. 8 is a part eection of such a winding recess, with four 
end connections in place, supported by the projection on each 
side. It shows the coils clamped directly over a water-cooling 
duct cast in the support and enclosed by s metal plate fusion- 
-welded in place. plate must have considerable mechanical 
strength and high electrical resistance. Copper-nickel alloya 


are on the market, which are ae etrong as high-quality bronze, 


and have over 20 times the electrical resistance of copper. 


Their use would reduce the stray currents to a com paratively 
insignificant loss. 
hen atranging the water circulating system, due regard 

must be paid to the risk of corrosion and to the recommenda- 
tions of the Corrosion Committee of the Institute of Metals, 
viz. :— 

(1) Only clear water to be used. 

(2) Water to be free from gases in suspension or solution. 

(3) Water must be neutral, or only very slightly alkaline. 

To comply conveniently with these recommendations, the 
cooling water is taken from the condensate of the steam tur- 
bine, forced by the extraction pump through the cooling 
devices of the alternator and discharged into the turbine hot- 


Projections holding coils in position 
Group of four end connections 


E. 


Fic. 8.— WarER-COOLED WINDING SLOT ох END Stator Scerort, 
With copper tapes as heat conductors. 


well. The whole of the heat losses in the alternator would 
then be utilised. With modern high vacua the temperature 
of the condensate is from 70 deg. to 80 deg. F., which tem- 
perature would then receive an increment of from 13 to 15 
deg. F. 

The return flow of each water path is shown provided with 
& thermometer pocket, and by reducing the flow in any parti- 
cular cooler a close indication of the maximum local tempera- 
ture can be obtained. 

The object aimed at in all the designs described is to inter- 
leave the conductors with liquid-cooled supports, thus provid- 
ing continuous winding slots for the coils, coil loops and end 
connections, &c., in which the weakest and most frail bar (no 
matter how thoroughly the bar be laminated) is continuouslv 
supported under the most severe short-circuit conditions. At 
the same time, freedom for expansion is provided, together 
with low-resistance heat paths to the сосове medium. 

Ав every portion of stator and rotor windings would be en- 
closed in cool metal winding slots, the cooling would be much 
improved and the fire risk practically eliminated. The ab- 
sence of ventilating ducts in the etator would be the imme- 
diate gain of solid cores and firm eupport over the entire eur- 
face of the stator teeth. | 

The problem in the plainest terms is the Болар of con- 
structing stator cooling devices capable of withstanding a 
water temperature of about 190 deg. F. and a pressure of 
50 lb. or less per sq. in., whilst at the same time the devices 
must have sufficient strength to withstand the short-circuit 
stresses on the stator. e rotor cooling devices are sub- 
jected only to the internal water pressure and stresses result- 
ing from centrifugal forces. Adequate mechanical strength 
can be given to these devices by the use of suitable material, 
proportioned in accordance with well-known methods. 


air vent to ||prevent air lock 


Venturi meter 
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Fic. 9.--DiaGRAM OF WATER-COOLING SYSTEM. 


With respect to the prevention of water leakage, all joints 
can be constructed of а character similar to those ueed in 
hydraulic practice, and dealing with pressures of over 2 tons 
per sq. in., or in accordance with steam practice, with high- 
pressure superheated steam at 300 lb. pressure per sq. in. and 
& temperature of 700 deg. F. Fusion welding is now an 
accepted construction for the more arduous requirements of 
high-pressure boilers and steam piping. Moreover, the fusion- 
welded water joints may be designed so that the weld is sub- 
jected to no other stresses than those caused by the internal 
water pressure. Consequently, combining skilful design, 
stout construction, and reliable workmanship, one can ensure 
no movement of the coils, no leakage of the water devices, 
and no overheating of the coils. Under euch conditions, 
failure of machines should be infrequent. Should, however, a 
short-circuit in a machine occur, the walle of the cooling ducts 
might become fused, in which extreme case a jet of water 
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would immediately food the machine; but even бо, this flood- 
ing by water would only occur after a burn-out had happened, 
and in such circumstances & stream of water playing upon the 
fire would certainly be better than a fierce blast of air. In all 
cases, prevention is better than the best remedy, and the im- 
provements suggested are all of a preventive character. | 

It will be seen, therefore, that whilst water cooling will 
remove many if not all of the risks inherent in the ordinary 
air-cooled machine, there is nothing in its application: that 
presents any real difficulty or introduces any method of con- 
struction which has not been established in other branches of 
engineering. | ' 

The cooling effect of water is so considerable that without 
certain precautions, condensation difficulties may arise. If 
the temperature of the cooling devices falls below the dew 

int atmospheric condensation upon them will take place. 

is can be avoided by using cooling water with an inlet tem- 
55 higher than the dew point, as by the method shown 
in fig. 9. 

As the output of most machines is rated by ultimate tem- 
perature, there are substantial grounds for concluding that 
water cooling will allow an increase in output for the same 
total weight and volume of 95 to 33 per cent. Some readjust- 
ment of relative copper and iron losses may be necessary, and 
the result should be a substantial reduction of average tem- 
peratures and weight for the same output. 

There are, however, & number of cases where water cooling 
offers advantages over air cooling, quite apart from the im- 
proved and inore robust construction of machines, i.e., for 
machines working under the following conditions : — 

(1) In hot climates where cool air is difficult to obtain. 

(2) In extremely dirty and sulphurous atmospheric con- 
ditions. 

(3) At high altitudes with reduced air density. 

(4) On board ship. where air cannot be freed from salt вргау. 

As an example of turbo-generators working at high altitudes, 
the stations on the Rand may be cited. At an elevation of 
6.000 ft. and а barometer of 24.5 in. the air density would be 
89 per cent. of normal, and a standard turbo-generator frame 
of 10,000 K.v.4. would only be euitable for an output of 
approximately 8,500 K.v.a. air cooled. The same frame if 
adapted for water cooling would probably give an output of 
12,500 K. v. A. | 

Consequent upon the higher ambient temperature of the 
South African climate, water cooling would have the further 
advantage of a much lower average temperature of windings. 


SEIT PROPULSION. 


The field for the electrical propulsion of ships is practically 
virgin and immense in size. The one great difficulty is the 
presence of salt water. It is difficult to see how the cooling 
air can be collected in large volumes free from ealt spray. 

The air ducts аге of considerable dimensions, and it is doubt- 
ful if any shipowner would sacrifice valuable carrying space to 
accommodate them. In fighting ships the problem is more 
difficult, as the powers to be developed are higher and the 
epace is enormoualy costly. The objections might be so serious 
as to outweigh any advantages of electric propulsion. 

With water cooling, the difficulties of collecting and convey- 
ing the cooling medium disappear, and its use presents neither 
the diffieulties of large ducts nor the trouble of filtration. 

Proposals have been made to re-circulate the air through a 
closed pipe system with air coolers: the sizes of air ducts are 
eo considerable that room for them could not Һе found with 
the present allowance of engine-room space. There is now 
usually considerable difficulty in finding room for the com- 
paratively «mall steam pipes and valves. 

Watertight windings would be a great advantage. А sub- 
etantial seal of vulcanised rubber could be '' cured " in place 
over the insulated joints, using the cooling devices as heaters, 
by passing low-pressure steam through those which embrace 
the ends of the stator bars. This waterproof treatinent of the 
stator joints would be of advantage if surface condensation 
took place. The ideal alternator for marine purposes should 
be capable of being cleaned down with a hose pipe. 

Tf electrical propulsion is to progress, the problem must be 
attacked in a thoroughly practica] way, as electrical methods 
will be in opposition to establish interests and in competition 
with thoroughly sound and well-tried steam plant evolved 
after years of practical sea experience. 


CONCLUSION. 


Whether we like the idea of liquid cooling or not. the ques- 
tion has to be faced in the immediate future. and the full 
consideration of its uses gives an opportunity of considering 
alternator design from a new point of view. 

Having regard to the necesearilv few moving and wearing 
parts of a turbo-generator, viz., journals. bearings, and slip- 
rings, there appears to be no sound reason why jt should not 
have as lonr а ohvsical life as the low-speed plant it has snper- 
seded, provided it be nossible to construct machines which da 
not overheat. the coils of which are efficiently and continu. 
eualv supported against all stresses and vibration, and that 
the fire risk be removed. 

Tf the arguments put forward in the paper are sound, тпл. 
chines can be constructed embracing those features. and with 
machines o constructed a much longer phvaical life mav he 
anticipated. With dear monev and expensive plant, Jancer 
d life will be an economical necessity of the iminediate 

гө, | 


THE ELECTRICITY SUPPLY ACT 1919. 


Try following is a summary of the provisions of the Electricity 
(Supply) Act, 1919, which was published last week. The Act 
can be obtained from Н.М. Stationery Office, price 4d. net :— 

1. For promoting, regulating, and supervising the supply 
of electricity there shall be established а body to be called the 
Electricity Commissioners, not exceeding five in number, who 
shall act under the general directions of the Board of Trade. 
Three of the Commissioners shall be whole-time officers; three 
of the Commissioners shall be selected for practical, com- 
mercial, and scientific knowledge and wide business experi- 
ence, including that of electrical supply. The Commissioners 
may act by two of their number. 

2. The Board of Trade may exercise through the Electricity 
Commissioners any of their powers and duties relating to the 
supply of electricity. 

3. The Commissioners may conduct experiments for the 
improvement of the methods of electric supply or of the 
utilisation of fuel or water-power, and incur such expenditure 
as may be necessary. 

4. The Commissioners’ may appoint an advisory coninittee. 

5. The Cominissioners шау provisionally determine that any 
district in the United Kingdom shall be constituted а separate 
electricity district for the purposes of this Act, and, if any 
objection be made, shall hold a local inquiry. Where it 
appears that the existing organisation for the supply of 
electricity in a district should be improved, the Commissioners 
shall hold a local inquiry, and shall give authorised under- 
takers, county councils, local authorities, railway companies, 
large consumers of electricity, and other bodies within the 
district an opportunity to submit а scheme for effecting such 
improvement, including proposals for altering the boundaries 
of tbe district, and, where necessary, the formation of a joint 
electricity authority for the district. If no such scheme is sub- 
mitted within the time allowed, or if no scheme submitted 
is approved by them, the Commissioners may themselves 
formulate a echeme, publish it, and shall hold a local inquiry 
thereon. | 

6. A scheme under the Jast-foregoing section шау provide 
for the establishment and incorporation of а joint electricity 
authority representative of authorised undertakers, countv 
councils, local authorities, large consumers of electricity, and 
other interests within the electricity district, and for the 
exercise by that authoritv of the powers of the authorised 
undertakers within the district, and for the transfer to the 
authority of the whole or any part of the undertakings, 
upon such tenns as may be provided by the scheme. No 
such scheme shall provide for the transfer to the authority 
of anv part of an undertaking except with the consent of 
the owners thereof. The scheme mav provide for payment 
of expenses of members of the authority, and reasonable 
compensation for loss of remunerative time. 

7. 'The Commissioners may make an order giving effect to 
the schemes, which shall not come into operation until it 
has been approved with or without modification by a resolu- 
tion passed Ьу each House of Pailiament. 

8. It shall be the duty of every joint electricity authoritv 
constituted under this Act to provide or secure the provision 
of a cheap and abundant supply of electricity within their 
district, and for that purpose every such authoritv shall have 
such powers and duties as are conferred проп them by the 
scheme under which they are constituted or by this Act with 
respect to :— 

(a) the supply of electricity within their district. (including 
the construction of generating stations, main transmission 
lines, and other works): 

(b) the acquisition of the undertakings or parts of the 
undertakings of authorised undertakers ; 


and powers incidental thereto. Every such authority shall 
comply with any general directions given to them bv the 
Commissioners as to the exercise and performance of their 
powers and duties. A joint electricity authority may, with 
the approval of the Commissioners, establish а scheme ior 
the payment of superannuation allowances and gratuities to 
any of their officers and servants who become incapable of 
discharging their duties. 

9. A joint electricity authority may, with the consent of 
the Coinmissioners. by agreement with the owners thereof 
acquire any generating station or any main transmission line 
on such terms as inay be agreed. 

10. Where a joint electricity authority or any authorised 
undertakers are authorised to acquire or use any land tor 
the purpose of a generating station. no person shall be en- 
titled to restrain the use of the land for that purpose. 

11. It shall not be lawful for any authority. company, or 
person to establish a new or extend an existing generating 
«tation or main transmission line without the consent of the 
Commissioners (which consent shall not be refused or made 
subject to compliance with conditions to which the authority, 
company, or person object, unless a local inquiry has heen 
held): but this restriction shall not apply to the establish- 
ment or extension of a private generating station, provided 
that. in the case of a new station, the owner thereof ghall 
comply with regulations made by the Commissioners as to 
the type of current, frequency, and. pressure to be used; but 
„unh regulations shall be so framed ар not to interfere with 
the economica] and efficients working of the business for 
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which the supply is generated. In the case of a railway 
company or à dock бок regulated by Act of Parlia- 
ment, consent shall not be refused unless it is proved that 
a joint electricity authority or authorised undertakers can 
give an adequate supply of electricity at a cost not greater 
than would have been incurred by the railway company or 
dock owners in supplying themselves. Where a group of 
persons carrying on businesses in which large quantities of 
electricity are used for purposes other than power or light 
propose to establish @ generating station for the purposes of 
such businesses; or where а manufacturer, having a business 
in which electricity can be generated from energy derived 
from а process of manufacture carried' on in his premises, 
proposes to establish a generating station for the purpose of 
supplying electricity not only for his own business, but also 
to other manufacturers whose businesses are associated there- 
with, the Commissioners may authorise the establishment, 
by those consumers or that manutacturer, of a yenerating 
station, subject to the condition that any surplus electricity 
shall be supplied to the joint electricity authority, or any 
authorised undertakers, at such prices as the Electricity 
Commissioners may think fit апа proper. Е 

12. А joint electricity authority shall not supply electricity 
in any area which forms part of the area of supply of any 
authorised distributors without the consent of those dis- 
tributors, except for railway or canal traction or haulage, or 
for lighting vehicles and vessels for the haulage of which 
electricity 1s supplied, or for the purpose of charging electric 
vehicles not running on rails; or in any part of the area of 
supply of a power сошрапу for any purpose for which the 
company are therein authorised to supply electricity, without 
the consent of the company, except to the previous owner 
of a generating station which has been transferred to the 
Joint electricity authoritv or for the purpose of charging 
electric vehicles not running on rails. Where the authorised 
distributors or power company withhold their consent, the 
Joint electricity authority may appeal to the Commissioners 
and the Board of Trade on the recommendation of the Com- 
missioners may dispense with such consent if in their opinion 
it is unreasonably withheld. Sections 2 and 3 of the Electric 
Lighting Act, 1888 (which relate to the purchase of under- 
takings by local authorities) shall not apply to the under- 
takings of joint electricity authorities. The Commissioners 
may by order, after such inquiry as they think fit, impose on 
any joint electricity authority an obligation to supply elec- 
tricity in such circumstances, within such areas, and on such 
terms and conditions as to price and otherwise as may be 
specified in the order. 

13. Any local authority may, with the consent of the Com- 
missioners, agree with the joint electricity authority of the 
district for the transfer to the joint authority of the whole 
or any part of its undertaking. Where any right to purchase 
the whole or any part of the undertaking of any authorised 
distributors is vested in апу local authoritv (including a 
county council) the right may be transferred to and vested 
in the joint electricity authority, subject to the representation 
on the joint authority of the local authoritv from whom 
the right is transferred. A joint electricity authority with 
the consent of the Commissioners may at any time acquire 
the whole or any part of the undertaking of any authorised 
undertakers not being a local authority, by agreement. 

14. The Commissioners may, on the application of a joint 
electricity authority, by order exclude from the area of 
supply of any power company any part of that area which 
is not supplied by the company, and which could be better 
served by tbe joint authority. Tf those interested object to 
the proposed order, effect shall not be given to the proposals 
except by special order. 

15. The Board of Trade, on the representation of the Com- 
missioners, шау by order authorise any joint electricity 
authority or any authorised undertakers to abstract water 
from any river or other source, and to utilise and return the 
water so abstracted, subject to such conditions as may be 
specified in the order. Where any existing nghts will be 
affected by the abstraction of the water, the order shall be 
a special order. A joint electricity authority and any local 
authority, company, or person may, with the consent of the 
Commissioners, enter into arrangements for the utilisation of 
water power, waste heat, or other form of energy. The pur- 
poses for which a joint electricity authority may be authorised 
to acquire compulsorily or use land under Section 1 of the 
Electric Lighting Act, 1909, shall include the development 
of water-power for the generation of electricity. А joint 
electricity authority may, with the consent of the Commis- 
sioners, erect and renew by-product plant for working up 
and converting the residual products arising from the genera- 
tion of electricity. 

16. If within five vears from the date when under this 
Act a transfer of any part of an undertaking has been effected. 
er a scheme has come into operation, апу officer or servant 
who has, before Мау Sth, 1919, been regularlv employed in 
or about any authorised undertaking proves to the satisfaction 
of referees appointed by the Minister of Labour that in con- 
Sequence of this Act he: — RS 

(i) has suffered loss of employment, or diminution of salarv, 
wages or emoluments, otherwise than on grounds of mis- 
-conduct, incapacity. or superannuation: or N 

(ii) has relinquished his emplovment in consequence of 
being required to perform duties such ав were not analogous 


or were an unreasonable addition to those which before the 
said eighth day of May he had been required to perform; ог 
(iii) has been placed in any worse position in respect to the 
conditions of his service (including tenure of office, remunera- 
tion, gratuities, pension, superannuation, sick or other fund, 
or any benefits or allowances, whether obtaining legally or 
by customary practice), 

and the body to which the undertaking was transferred, or 
the authorised undertakers who are affected by the scheme, 
do not show that equivalent employment on the like condi- 
tions was available, there shall be paid to him by that bodv 
or those undertakers such compensation as the referees mav 
award, inciuding any expenses which the officer or servant 
necessarily incurs in removing to another locality. Such 
compensation shall, in the case of an officer employed on an 
annual salarv, be based on but not exceed the amount which 
would have been payable to a person on abolition of office 
under the Acts and rules relating to His Majesty's Civil 
Service in force at the date of the passing of the Local 
Government Act, 1888, but in computing the period of service 
of any officer, service under any authorised undertakers shall 
be reckoned as service under the authorised undertaker in 
whose employment he is at the time that he suffers such loss 
or diminution as is mentioned in this section; and, where any 
such officer or servant was temporarily absent from his em- 
ployment whilst serving in or with His Majesty’s Forces or 
the forces of the Allied or Associated Powers, or in anv other 
employment of national importance during the war, such ser- 
vice shall be reckoned as service under the authorised under- 
takers in whose employment he was immediately before and 
after such temporary absence. 

17. A joint electricity authority before incurring апу capital 
expenditure shall submit details, plans, and estimates. 

18. It shall be lawful for the Board of Trade. after con- 
sultation with the Commissioners, at any time after an elec- 
tricity district has been provisionally determined and before 
the establishment of a joint electricity authority for the dis- 
trict, and for two years after its establishment, to construct 
апу generating station, main transmission line, or other works, 
and exercise any other powers which a joint electricity autho- 
rty can exercise under this Act. The 'Treasury may issue 
to the Board of Trade any sums, not exceeding in the aggre- 
gate twenty million pounds, required for the construction of 
any such works or the acquisition of land, or required for 
working capital. At the expiration of two years after the 
establishment of & joint electricity authoritv for any district, 
or at any earher time which may be agreed on, any generat- 
ing station, main transmission lines and other works, and 
any land acquired for the purpose thereof by thé Board of 
Trade within the electricity district, shall vest in that autho- 
rity, subject to the repayinent of the advances made by the 
Treasury, and any interest thereon which may he outstanding. 
The prices fixed by the Board of Trade for electricity supplied 
by them from generating stations established under this 
section, shall be such that their receipts therefrom will be 
sufficient to cover their expenditure on income account (in- 
cluding interest and sinking fund charges in respect of such 
advances as aforesaid) with such margin as the Board niay 
think fit. 

19. During the period between the passing of this Act and 
the establishment of a joint electricity authority for a district, 
any two or more of the authorised undertakers within che 
locality may, with the approval of the Commissioners, and 
if so required by the Commissioners shall, carry into effoct 
arrangements for mutual assistance of the one by the other, 
with regard to the supply and distribution of electricity, the 
management and working of the undertakings, the provision 
of capital required, and the division of receipts arising under 
any such arrangement, on such terms as may be agreed, or 
as in default of agreement may be settled by the Colamis- 
sioners. The provision of capital required for giving effect 
to any such arrangement by loan is authorised. 

20. The powers of the Minister of Health and the Secre- 
tary for Scotland and the London County Council with respect 
to the sanctioning of borrowing by local authorities shall be 
transferred to the Commissioners. ' 

21. Where the consent of the Board of Trade is obtained 
to the placing of any electric line above ground in any case, 
the consent of the local authority shall not be required, but 
the Board of Trade before giving their consent shall give the 
local authority an opportunity of being heard. : 

22. А joint electricity authority or any authorised under- 
takers may place any electric line below ground across апу 
land. and above ground across апу land other than land 
covered by buildings or used as a garden or pleasure ground 
in cases where the placing of such lines above ground 29 
otherwise lawful, and may enter on the land for the purpose 
of repairing or altering the line: Provided that, before plac- 
Ing any such line across any land, the joint electricity autho- 
rity or undertakers shall serve on the ewner and occupier 
of the land notice of their intention, together with a descrip- 
tion of the nature and position of the lines proposed to be 
so placed; and if, within 21 davs after the service of the 
notice, the owner and occupier fail to give their consent or 
attach to their consent any conditions to which the joint 
electricitv authority ov the undertakers object, it shall not 
be lawful te place the line: across that land without the 
consent of the Board of Trade; and the Board of Trade may, 
if after giving all parties concerned an opportunity of being 
heard, they think it just, give their consent subject to-euch 
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terms, conditions, and stipulations as they think just. The 
Board shall have Tegard to the effect, if any, on the amenities 
or value of the land of the placing of the line in the manner 
proposed. The power of placing lines across land shall include 
the power of placing a line across or along any railway. 
canal, inland navigation, dock or harbour, subject to the 
rights of the owners thereof. i. 

23. A joint electricity authority and any 18881 authority 
authorised to supply electricity may provide, let for hire, and 
in respect thereof may connect, repair, maintain and remove 
(but shall not, unless expressly authorised to do so, manu- 
facture or sell) electric lines, fittings, and appliances for all 
purposes for which electricity can or may be used. Any 
electric lines, fittings, and appliances provided by any author- 
ised distributors on consumers’ premises, and any lands, 
buildings, or works held by them in connection therewith 
и be deemed to form part of their undertaking. 

94. The Commissioners may require any authorised under- 
ie to alter the type of current, frequency, or pressure em- 
ployed by Шеш in their undertaking, and the execution of 
the works necessary to comply with such an order shall be 
а purpose for which a local authority may borrow under: the 
Electric Lighting Acts. ‘This section shall not apply to elec- 
tricity generated at а railway generating station existing at 
the passing of this Act. If, on appeal by any authorised 
undertakers, the Board of Trade are satisfied that compliance 
with the order would entail unreasonable expense, they may 
direct that the order shall not apply to those undertakers. 

25. Section 26 of the Electric Lighting Act, 1882 (which 
contains provisions for the protection of the. Postmaster- 
General), shall have effect as if the words or the laying of 
connections with mains where the direction of the electric 
lines so laid down crosses the line of the Postmaster-General 
at mght angles at the point of shortest distance, and con- 
tinues the same for a distance of 6 ft. on each side of such 
point were omitted, and as if for the words not more 
than 28 or less than seven clear days there were substituted 
the words one month, or, in the case of the laving of Service 
lines to consumers’ premises, seven clear days. 

26. Anything which under the Electric Lighting Acts шау 
be effected by a provisional order confirmed by Parliament 
may be effected by a special order made by the Electricity 
Commissioners and confirmed by the Board of Trade, or by 
an order establishing a joint electricity authority under this 
Act. 4 special order made in pursuance of the powers con- 
ferred by this section shall be laid before each House of 
Parliament, and shall not come into force unless approved 
oy a resolution passed by each such House. 

Joint electricity authorities and authorised undertakers 
shall furnish to the Commissioners such accounts, statistics, 
and returns as they may require. 

28. Every joint electricity authority shall annually Sabine 
to the Commissioners a statement of income and expenditure 
on revenue account. The accounts shall be audited by audi. 
tors appointed by the Commissioners. 

29. The Commissioners shall, at the beginning of each 
financial year. prepare an estimate of their receipts and ex- 
penditure during the year, and submit it for approval by the 
Board of Trade. The Commissioners shall apportion the 
amount by which the estimated expenses exceed the estimated 
receipts amongst the several joint electricity authorities and 
authorised undertakers within the United Kingdom in pro- 
portion to the number of units of electricity generated re- 
spectively in the preceding year; and every such authority or 
undertaker, shall pay as a contribution towards their expenses 
the sum so apportioned. During the first two years after 
the passing of this Act, the amount of such excess shall be 
paid out of moneys provided by Parliament, but such pay- 
ments shall be treated as advances and shall be repaid with 
interest by the Commissioners by equal annual instalments 
in the next three succeeding years. 

30. Joint electricity authorities or any authorised under- 
takers may pay reasonable subscriptions to the funds of 
any association formed for the purpose of consultation as 
to their conunon interests and the discussion of matters 
relating to the supply of electricity, and to the funde of 
any recognised association conducted on а non-profit-earning 
basis for developing the use of electricity, and may purchase 
reports of the proceedings. and may рау the reasonable 
expenses of attendance of any members or officers at con- 
ferences or meetings. 

31. Section 4 of the Conspiracy and Protection of Property 
Act, 1875 (which relates to breaches of contract by persons 
employed in the supply of gas or water). shall extend to 
persons emploved Ьу a joint electricity authoritv or by ару 
authorised undertakers in like manner as it applies to persons 
mentioned in that section, with the substitution of references 
to electricity for the references to gas or water. 

32. Where under this Act a joint electricity authority are 
authorised to enter into an agreement with anv body or 
person for any purpose. it shall be lawful for such body or 
person to enter into and carry into effect such agreement. 

33. The Commissioners may cause to be held such inquiries 
as they consider necessarv for the purposes of this Act. and 
mav bv order require anv person. subject to the pavment 
of the reasonable expenses of his attendance, to attend as a 
witness'and give evidence. 

94. The Board of Trade and the Electricity Commissioners 
may respectively make rules in relation to applications and 


other proceedings before them under this Act, and to the 
payments to be made in respect thereof, and to the publica- 
tion of notices and advertisements. 

35. A special order made under this Act by "T Electricity | 
Commissioners shall not have any effect unless апа until 
confirmed by the Board of Trade. Before any special order, 
other than а special order which is not valid unless approved 
by a resolution passed by each House of Parliament, comes 
into force it shall be laid before each House of Parliament 
for a period not less than 30 days. 

37. This Act shall apply to Scotland, and the Commissioners 
shall appoint a committee for Scotland. © - 

38. This Act ehall apply to Ireland. 

39. All the powers and duties of the Board of Trade relat- 
ing to the supply of electricity shall, as from such date as 
His Majesty in Council may fix, be transferred to the Minister 
of Transport, and accordingly references to the Board of 
Trade shall be construed as references to the Minister of 
Transport. The power of appointing Electricity. Commis- 
sioners under this Act shall be exercised by the Minister of 
Transport with the concurrence of the Board of Trade. The 
Commissioners shall be solely responsible to the Minister of 
Transport, and the Minister shall refer to the Commissioners : 
for their advice on all matters connected with the exercise 
of the powers and duties transferred to him, except the ар- 
pointment of Ње Commissioners. 


SCHEDULE. 


Before the Board of Trade confirm any special order under 
this Act, they shall publish notice of the proposal to confirm 
the order, and of the place where copies of the order may be 
obtained, and of the time (not less than 21 days) within which 
any objection made with respect to the order must be. sent 
to the Board of Trade. 

Where the Board of Trade do not amend or withdraw any 
order to which any objection has been made, then they shall, 
before confirming the order, direct an inquiry to be held. 
and may, after considering the report of the person who held 
the inquiry, confirm the order either without modification 
or subject to such modification as they mu fit, or may 
refuse to confirm the order. 


- - 


NITROGEN FIXATION. 


THE Final Report of the Nitrogen Products Committee was 
published last week. The report (Cmd. 482), which сап be 
obtained from Н.М. Stationery Office (4s. net), is a volume 
of 357 pages, containing a vast amount of valuable informa- 
tion, and is well indexed. 

We are devoting more space to 118 subject in à later issue. 
but the chief points in the report touching the electrical 
industry are briefly as follows. 

Some of the factors which aided the committee to arrive 
at its recommendations are: — 

(1) The sources of supply of combined nitrogen in the 
United Kingdom must be increased considerably if the exist- 
ing and prospective home demands are to be met and the 
pre-war scale of exportation is to be maintained. 

(п) The existing sources of supply of combined nitrogen in 
the United Kingdom proved wholly inadequate for meeting 
the war deinands. 

(iii) The world's demand for combined“ nitrogen а pears 
to double every ten vears. The increased production uring 


. the war has not been more than the normal rate of increase 


during peace. 

(iv). The actual consumption of combined nitrogen for 
agriculture in the United Kingdom has practically doubled 
during the war, and there is certain to be a further increase. 


PROVISION FOR NATIONAL SAFETY. 


The following measures are reconnnended by the Com- 
mittee ag а minimum provision for safeguarding the future 
and for meeting a portion of the growing home demand for 
various nitrogen products. 
pua cu Cyanamide Process. The Committee recommends 
that 


(1) This process should be established in Great Britain 
without delay, either by private enterprise (supported, if 
necessary, by the Government) or as & publie work. 

(u) The scale of manufacture should be sufficient to give 
an output of about 60,000 tons of cyanamide per annum, 
equivalent on the basis of combined nitrogen to about one- 
eighth of the present home production of ammonium sulphate. 

(ii) The necessary electrical energy should be obtained 
either from water power in Scotland or from a large steam- 
power station. 


The Committee has ascertained from the Water Power 
Resources Committee of the Board of Trade that there are 
several sites in Scotland where the necessary water power 
сап be developed at a reasonable cost. If steam power is 
used, a suitable site for the cvanamide factorv might be 
obtained at one of the capital power stations proposed by 
the Board of Trade Committee оп Electric. Power Supply. 
and the costs given hereunder are based upon that assump- 
tion. 
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On the basis of pre-war prices plus 50 per cent., the ap- 
proximate capital outlay at & water-power site would be 
£1,680,000, inclusive of the capital cost of the hydro-electric 
development, the latter being taken at £40 per E.H.P. (£53.6 
per KW.) of maximum demand.’ If the factory were erected 
at the site of a large steam-power station, the approximate 
outlay would be £300,000, inclusive of the proportionate cost 
of the power plant. The chemical sections for either site 
would cost about £445,000 of the above totals. 

Upon the same basis (i.e., pre-war prices plus 50 per cent.), 
the approximate cost, at the factory, of raw cyanamide (19.5 
per cent. N.) would be:— 


Price of elec- Factory coste per metric ton of— 
trical energy. Raw product. Combined nitrogen 


Bource of power. Per kw. year. (185 per cent. N.) as raw cyanamide. 


£ & £ 
Water E ius 4 61 32:8 
Steam (with ooal at 
118. 3d. per ton)... 56 1'0 36˙0 


The factory costs include interest on the capital outlay for 
the power section of the plant, but not on the chemical 
section, and are exclusive of any royalties. 

As the result of the action taken upon the Committee's in- 
terim recommendations, considerable progress was made with 
the plans and specifications for a suitable steam-power station 
designed as the nucleus of a possible capital power station. 

The committee suggests that it might prove desirable, in 
the first instance, to arrange for a certain proportion of the 
calcium carbide produced as an intermediate product to be 
utilised as such instead of converting jt into cyanamide. 

Synthetic Ammonia (Haber) Process.—This process has 
hitherto only been operated on a full commercial scale in 
Germany. Nevertheless, as a result of the continuous experi- 
ments carried out since the summer of 1916 at the Research 
Laboratory of the Munitions Inventions Department, the 
Government decided early in 1918 to erect a large factory at 
Billingham-on-Tees for the manufacture of synthetic ammonia 
and ammonium nitrate. This factory, projected as an emer- 
gency war measure, did not reach an advanced stage. 

The ccmmittee recommends that the synthetic ammonia 
process should be established forthwith on a commercial scale 
and, extended as rapidly as possible, up to a minimum manu- 
facturing scale of 10,000 tons of ammonia (equivalent to 
40,000 tons of ammonium sulphate) per annum. The Billing- 
ham factory should be utilised for the purpose if practicable. 

The evidence on the question of capital cost is somewhat 
uncertain, but the outlay for a factory of the capacity in- 
dicated, on the basis of pre-war prices plus 50 per cent., 
would probably amount to £600,000 if ammonia were the 
end-product, or to £780,000 if the factory were laid out for 
the manufacture of synthetic ammonium sulphate. 


By-propuct AMMONIA INDUSTRIES. 


The following recommendations are made, among others, 
for conserving and increasing the output of combined nitro- 
gen from existing by-product ammonia industries, for 
securing the better utilisation of the national resources in 
coal, and for reducing the consumption of raw coal as a fuel :— 

Encouragement should be given to facilitate and to ensure 
the replacement of non-recovery coke-ovens by recovery ovens 
at а much more rapid rate than hitherto, in order that the 
reserves of coking coal shall be utilised to the maximun: ad- 
vantage. 

Encouragement should be viven to all efforts to extend the 
use of coal gas and coke in the place of raw coal for domestic 
purposes, for steam-raising, and for other industrial require 
ments. 

A special observation is made to the effect that, ах far as 
the United Kingdom is concerned, nitrogen fixation and 
allied processes will constitute a new `` key industry, and 
its initiation and development will require the active support 
of the Government. 


NEW PATENTS APPLIED FOR, 1919-1920. 
(NOT YET PUBLISHED.) 


Compia пиш; for this journal by Messrs. Serron-Jonas, O'Deit anp 
8 (successors to W. P. pson & Co., of London), Chartered 
Patent Agents, 986, High Holborn, Loadoa, W. C. 1. 


313-4. '" Apparatus for controlling electric currents," C. G. 
January Sth. 

339. '' Magnetos." J. F. Kisbrrr. January oth. 

342. * Sparking plugs." Soc. INTERNATIONALE POUR L'EXPLOITATION. DE 
Bovcig, Sor. January Sth. (France, July 31st, 1919.) 


347. '' Inductances for wireless telegraphy and telephony." Н. P. Rees. 
January 5th. 


358. '' Electrical svstenmis;" 
(Vnited States, April 6th, 1918.) 

363. '' Electrolytic cells." M. f. MELLERSH-Jacksos (Allen Electrolytic Cell 
Corporation). January oth. 

372. '' Electric heaters.” J. 
August 8th, 1919.) 

386.“ Anti-vibrators for incandescent electric lamps.“ E. Boorn and N, 
К. Booty. Janyary 6th, 

404. Spark plugs." R. R. Нил, January 6th. 

420. '' Electrically-operated lawn- mower, с." G. А, Browne, January Gth, 


431. “ Telephone tranemitters.“ У, F. Feexy (Magnavox Co). Janu. 
агу Oth 


444 Г Eh etricalis conti ujlor 
DUELS, January 61|, 


CONRADI. 
LA 


Domestic ENCINTTEIN GC Co. January oth. 


HatcssgR-S14:8. January 5th. (Switzerland, 


cumbusion меш." f. bL.  KEEPMANER 


662. Electrically-heated cooking device.“ C. C. Акмькокс. January 6th, 
(United States, June 27th, 1916.) 

461. Shade-holders for electric light fittings." C. J. Cal. I. AN hrE and F. 
Butter. January 6th. 

467. '' Electric accumulators.” J. II. Окккх, January 6th. 

500. Magnetic clutches.“ E. T. Caparn and Scotrs’ SHIPBUILDING AND 
ENGINEERING Co. January 7th. 

502. Limit switches." E. T. CarARN. January 7th. 

520. Dial switches for automatic telephone, &c., systems.” — AUTOMATIC 
ELEcTRIC Co., AUTOMATIC TELEPIIONE MaNcracTURING Co., J. Laiiu, and S. R. 
SMiIH. January 7th. 

534. “ Device for locating leakages or short cirvuits on or between elm- 
trical conductors." В. Олкву. January 7th. 

349. "' Electrodes for electric welding ог  fu-ion-deposition. of metals.” 
Quast-Arc Co. and A. P. STROHMENGER. 10 7th. 

579. Magneto-electric machines with oscillating armatures.” €), 
(Eisemann Magneto Corporation). January 7th. 

600. Ignition devices for internal combustion engines," 
January 7th. 

602. * Methods of electric power generation and transmission with alter- 
nating currents." А. M. Тлу ок. January &th. 

615. “ Means for making and breaking -lectrical circuits.“ F. M. Brown 
and А. E. Davies. January 8th. 

636. '' Sparking-plug tester.“ А. D. Atywakp. January Bth. 

634. | Filling for storage batteries." 8. Nakapsvasur (C. A. 
Jandary 8th. 

654. Zinc battery elements." S. О. Cowrrr-Cores, January Bh. 

655. Wireless controlling relay." Н. E. FAMWwkEIN.. January Bth. 

673. '' Ventilation of  dynamo-electric machines.“ Вктн THoMsox- 
Housron Co. and Н. W. TAYLOR. January Bth. 

675. Electric Heating Units.“ British Tiomsos-Houston Co. (General 
Electric Co.) January Rth. 

695. ** Incandescent electric lamps." G. Carvert. January 8th. 

697. Generation of electricity by rise and fall of tides." R. I. Wako. 
January 8th. 

707. Electrical 5witehgear."" W. А. Coates. D. R. Davies, G. E. Gittins 
ind MgrROPOLITAN-VicKERS. Evecrkical Со. January Rth. 

716. Automatic train stop and track circuit signalling.” J. D. N. 
MoteswortH. January 9th. 

726. Electric circuit-breaker." W. H. IILIIScwWORkTU. January 9th. 

729. *' Mine-signalling systems." AUTOMATIC TELEPHONE MANUFACTURING Co. 
and C. RewiNc TON, January Nth. 

730. Electric circuit-breaker." R. Simpson. January 9th. 

736. '' Methods for generating and transmitting electric alternating. cur- 
rents.” A. M. TWIOoR. January 9th. 

752. Electric cranes, hoists, &c.' 
агу thh. 

761. Adaptors for electrical. connections.“ J. “ткали, January 98th. 

766. '' Telephonie transmitters." R. J. B. Кмснт. January 9th. 

719. '' Electrically heated garments.” A. NeGromMancth January 9th. 

72. Electric incandescent lamps." J. J. Gowen. January 9th. 

788. Means for supporting electric fuses in operative position.“ I. 
Weekss and J. А. Wirvine. January 9th. 

793. '' Electro- magnetic clocks," М. l'. FPavee-Bortr, B. M. M. Мох 
nés Chenard, legal representative of М. A. Moulin), and M. А. Motu. 
а, 9th. 

805. ‘ Controller for shunt-wound dynamos." J. Hisr. January 9th. 

809. © Wireless telegraph calling devices." M'. II. Notrace and T. D. 
Рлккїм. January 9th. 

811. * Electric furnaces." 
January 9th. 

841. Combined keyless lock, electric bell switch and electric light switch.” 
F. I. Kirsy. January 10th. 

877. Electric welding." British Insucatepn & Herssy Casares, Lro, and 
L. B. Wilson. January 10th. А 

878. Electric plug-connecting appliances." Т. W. JEFFERSON and T. W. 
JerrerRson, Lip. January 10th. 

879. Electric heating device," Evecrric Hesso AND. Hakpware. LTD. 
and Е. J. Wixesperc. January 10th. 

886. ** Suction cleaning apparatus." J. Grav (Electric Vacuum Cleaner 
Co.) January 10th. 

887. Electrical. apparatus.’ 
Electric Co.) January 10th. 


IMHAY 


Е. A. Sunn. 


Allison). 


J. BrNILEW and W. H. Scorr. Janu- 


Н Mer (Booth Electric Furnace Co). 


*, 


Rrinsu THowsos-Housrax Co. (General 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


16,865. Etrerric MOTOR DRIVES FOR PLANING MACHINES AND THE LIKE. F. T. 
Haəggas and W. Haggas. October 16th, 1918. (136.589) 

20,396. APPARATUS FOR DETERMINING THF DIRECTION OF ARRIVING ELECTRO- 
MAGNETIC WAVES, J. Erskine-Murrayv and V, Robinson. December 9th, 1918. 
136,600.) 
| 20.543. INDUtcTION соп. M. А. Codd. June 2nd, 1919. (136,601 ) 

20.680. ELectTRICAL FUSFS. Cable Accessories Co., Е. Н. Reeves and A. 
Crawford. December 12th, 1918. (136,605.) 

21,053. Evectric iNSsUtLATORS. J. E. Pollak. (Fabbrica Isolatori Livorno.) 
December 17th, 1918. (136,627.) 

21,283. ELECTRIC SWITCHES. V. E. Joyce and Park Royal Engineering 
Works. December 19th, 1918. (Cognate application 13,453, 1919.) (136,600.) 
21,417. TRANSMISSION AND RECEPTION ARRANGEMENTS POR ELECTRO-MAGNETIC 
SIGNALLING. W. E. Barber. December 20th, 1918. (136,654.) 


12919. 


683. ELECIKICALLY-HEATED MELTING-FURNACES. L. C. Harvey. January 9th, 
1919. (136,679.) 
1,251. МАСМЕТОУ FOR IGNITION PURPOSES. E. A. Smith. January 17th, 1919. 


1,873. ELECTRIC CABLE CARRYING OR SUPFORTING MEANS. 
January 28th, 1919. (136,691.) 

2,448. ANTI-VIBRATION. ELECTRIC. LIGHT FITTINGS, F. 
1919. (Addition to 122,707.) (136.694.) 

9,484. IGNITION-MAGNETO GENERATING DEVICES, E. C. R. 
Electrical Co.) January 3lst, 1919. (136.696.) 

3,181. MAGNETO-ELECTRIC MACHINES FOR INTEKNAL-COMBUSTION ENGINES. M. S. 
Conner and C. C. Puckette. February 10th, 1919. (136,705.) 

4,149. ‘TRANSMISSION SYSTEM FOR. TRANSMITIING HIGH-FREQUENCY ELECTRIC CUR- 
RESTS. Western Electric Co. February 19th, 1919. (136,712) 

4.6030. METHOD OF ELECTRICALLY WELDING PLATINUM OR OTHER METAL DISKS TO 
THE ENDS OR HEADS OF METAL SCREWS OR RODS. W. Meacher. February 25th, 
1919. (136.720.) 

4,841. Ispcernion соп A. Н. Midgley and С. A. Vandervell & Co. Fcb- 
ruacy 26th, 1919. (136,722. 

9,187, APPAKATUS FOR PRODUCING A CONTINUOUS ELECTRICALLY CONDUCTING 
мосю JET. J. '. G. P. Hartmann. Mav llith, 1918. (126.947.) 

13,655. Акс CENENATORS OF ELECTKIC OSCILLATIONS. P. O. Pedersen, March 
(th, 1919, (136,702) 

32.289. AUTOMATIC VOLTAGE REGULATION OP VARIABLR-RPSED DYNAMOR. F. 
Maurou: September 10tb, 1918. (192.518 ) 

22 Vm Terso: fe „ РОК Ust BY FEN, W. M. Виго, 
September lh, 1919. 1136,71.) 


A. Н. I.essells. 
A. Ross. January 31st, 
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No. 2,201. 


THE LESSON OF THE MOULDERS' 
STRIKE. | 


THE morning papers of January 23rd contained the welcome 
announcement that by а majority of over 6,000 the moulders 
had voted in favour of а return to work, the strike having 
lasted since September 20th, 1919. 

All men have a perfect right to refuse to work, or to 
withdraw their labour, if they consider the conditions of 
employment Unsatisfactory in any particular. We use the 
plural number because it is lawfal to combine together 
to do this—in short, to strike ig lawful. 
| Ín all the long history of labour disputes, however, it is 
improbable that there has ever been a strike more deplorable 
than the one just ended. Certainly this is true so far as 
engineering is concerned. The moulders broke away from 
tbeir Federation, and decided to fight for themselves, 
The remainder saw that the situation was hopeless 
from the start, and во stayed at work. They started 
out on this hopeless business, putting forward demands 
which failed to produce the desired effect, either 
on the employers or upon public opinion. With a 
stubbornness which, in a better cause, would have 
been worthy of admiration, they fought on, twice 
rejecting a settlement, until the strike had lasted for 17 
weeks, At the end of all this privation for themselves, their 
Wives and families, they have gained nothing but the 
promise of an inquiry, which, we make bold to aver, would 
have been assented to and participated in gladly by the 
employers at the very commencement. The five shillings 
advance would have been paid to the moulders in common 
with other engineering workers; and machinery for the 
avoidance of disputes could, with the men’s goodwill, be set 
up to-morrow, in accordance with many famous examples 
already in existence — the Building Trades Parliament, 
recently discussed in these columns, for one. 

The cost to the men and their dependents has been great, 
but it has not stopped there. Many other workers have 
been unable to earn their livelihood, and it is well known 
that some of the largest firms were within an ace of having 
to close down completely, not only their works, but their 
offices; of having to stop not only their operatives, but 
their administrative staffs. The cost to the country has been 
enormous, and even now it will be several months before 
work can proceed normally. And all this at a time when 
the one thing needful is to produce the goods of which the 
poor old world has been deprived for over five years. 

There is, as we admitted at the outset, a right to strike, 
But all rights have their accompanying duties, and in 
this case the duty is to see that the misery of the resultant 
warfare falls on the enemy. The whole duty of any 
individual is so to live his day that the community may be 
better at the end of the day than it would have been but for 
his day’s effort. If the conditions of employment in respect 
of reward, circumstances, atmosphere, are such that it 
would be a shame to perpetuate them, then it is the 
workers’ duty to refuse to submit to them, and во advance 
the common welfare by sweeping intolerable conditions 
away. But when this is not the case, then one’s duty is to 
get on with the job. All strikes that have succeeded have 
been strikes against injustice. Public opinion is, and must 
remain, the final judge. The public, particularly the 
British public, has в fine sense of fair play. This sense was 
roused, to take a famous example, by the Dock Strike in the 
‘eighties of last century, but it is most em hatically not 
impressed in the slightest by the moulders' claim for 159, 
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a week increase, with no prospect of finality, and bound to 
spread in all directions as the Churchillian 124 per cent. 
still continues to do. 

This strike could, as we have said, have ended on two 
earlier occasions, if the men had accepted the recommenda- 
tions and advice of those whom they appoint and pay to act 
for them. With all allowance for the unworthy prominence 
of the mere agitator—the gas-bag, in fact—in labour, as in 
other walks of life, it ought to be possible to assume that 
these chosem leaders are capable men, who, being in close 
touch with the other side, will be in a position to offer 
sound advice. The men have, of course, the right to refuse 
to follow it, and the moulders have twice exercised that 
right—with the resulte we now see! It may be that the 
very failure of this strike will have a tendency to restore the 
authority of Trade Union leaders among their rank and file. 
Surely, if a man is selected as a leader, it is the duty of the 
rank and file to follow him, or else to appoint someone else. 
The rank and file have the supreme authority, bat that 
authority is not properly displayed by the continual flouting 
of direction and refusal to follow advice. 

The weapon of the strike is effective, but terrible. 
Negotiations take time, and inevitably engender impatience. 
Then comes the temptation to use the weapon unjustifiably, 
and great strength is better shown by the avoidance of the 
use of the weapon than by its employment on every occasion, 
or even the threat of its employment. The drum is an 
effective instrument, and acceptable in its place in the 
orchestra, but if the drummer beats it in somebody’s bed- 
room, he will not be praised for a clever drummer, but 
cursed as an intolerable nuisance. 

It seems almost incredible that, in an age so predomi- 
nantly commercial as the present, we should have failed to 
get away from brute force for the settlement of industrial 
and international disputes. In personal affairs it has long 
since been dropped, and we can all, however aggrieved, 
repair to ап impartial tribunal for the settlement, on just 
lines, of any conflict. We have not reached the stage of 
compulsory arbitration yet, but we have industrial courte, 
and it is probable that already a serious strike at the docks 
has been avoided by recourse to them. May all parties 
make free use of them, and may they justify their 
existence ! 

Not by the winning or the losing, but by the avoidance, 
of industrial disputes, shall we be able to get ahead with 
the work, and to do the right thing by the country and 
ourselves. 


AT the inaugural meeting of the new 
Liverpool Sub-Centre of the Institution 
of Electrical Engineers, Dr. Marchant, 
inler alia, drew attention to the importance of sound com- 
mercial training to the engineer. As he pointed out, the 
economic efficiency of an undertaking is even more impor- 
tant than its technical efficiency ; no matter how admirable 
a project may be from the latter point of view, it is worth- 
less unless it is а paying proposition, and the engineer who 
is competent only on the technical side, is not fully equipped 
to deal with the problems that will confront him in the 
future. 

There is another aspect of the question, to which also Dr. 
Marchant referred the fact that the commercial representa- 
tive who is not au fait with the technical side of his subject 
is equally deficient in training for his vocation, especially 
when he is called upon to act in foreign countries on behalf 
of British firms. 'To meet the competition with which we 
shall be faced abroad, it is essential that our * trade ambas- 
sadors shall be provided with every weapon that is 
available, including especially commercial, technical. and 
linguistic attainments of a high order, and we cordially 
agree that the admirable movement on the part of our 
modern Universities towards the establishment of schools of 
commerce should be fostered, with a view to the equipment 
of the engineer with the “ munitions of жаг” appropriate 
to peace conditions. We have often pressed these points 
upon the. attention of our readers, and we welcome the 
support of so notable an exponent of the fundamental 
principles of ар training. | 


The Commercial 
Engineer. 


A SERIES of articles by M. Раш Genty 


Eie is being published by a Paris newspaper, 
Germany, dealing with the economic contest between 


the Allies and Germany. The articles 
are mostly a record of the progress made during the war in 
England, France, the United States, and Japan. In the 
case of the electrical industry, the author states that as 
compared with France, Germany in pre-war times had a 
considerable excess of exporta of electrical manufactures. 
Nevertheless, French electrical firms in general were able 
to meet the demands for electrical equipment during the 
war, во that no difficulties arose from the cessation of 
imports from Germany. Switzerland and the United States 
supplied the products which were lacking, whilst the 
necessities of the war acted ds a stimulus to French 
industry. A syndicate was formed to combat (German com- 
petition in the world, concessions in tariffs were demanded, 
and an increased utilisation of water power was undertaken. 
Turning to the consideration of the position of the United 
States, M. Genty states that the electrical exports of that 
country were doubled during the war. However, the diffi- 
culties incidental to ship tonnage, **an insufficient knowledge 
of the market," the special qualities required for deliveries 
under war contracts, and the scarcity of labour hampered 
the development of the electrical industry in the United 
States. The industry in Japan also made considerable 
progress, makers passing from machines of ordinary size to 
those of large powers, which were sold at moderate prices. 
The availability of raw materials at low prices, such as 
copper and silk, and of hydro-electric power, facilitated the 
development of the industry, and the country was soon able 
to compete successfully with others, especially as current 
manufactures could be produced very cheaply. It is said 
that the Government by the grant of export bounties 
encouraged exports to China and India, and the makers 
proceeded to increase their productive capacity in the 
German fashion, so as to be able to carry out large contracta. 
The author concludes that German competition will be 
completely ousted by England, France, the United States, 
and Japan, unless Germany succeeds in outstripping these 
countries by a solution of labour questions, which are the 
principal causes that can impede the restoration ‘of the 
economic life of the country. 


As a result of the apprehensions which 
have arisen in Germany in recent months 
as to the possibility of foreigners buying 
ordinary shares in industrial companies, and securing а 
majority control over the undertakings, a system has been 
introduced of creating preference shares which are given up 
to 20 times the voting powers of the ordinary shares. Їп 
other words, в preference share may carry up to 20 votes, 
as compared with one vote for each ordinary share. It is 
hoped in this way to counteract any foreign intervention in 
German industry. The initiative in this direction was 
taken by the aniline dye combination two or three months 
ago, and was soon followed by certain shipping companies, 
whilst many industrial companies have also adopted the 
same policy. It has occurred to some people, however, 
that besides averting foreign control, preference shares with 
many votes can also be utilised for depriving German holders 
of ordinary shares of their rights by out-voting them in general 
meeting. Not only so, but the banks are coming to the 
conclusion that the issue of such preference shares is only 
justified when foreign influence is directly impending. 
A solution of the problem is now being sought by the 
Lloyd Dynamo Works Co., of Bremen, which is seeking the 
sanction of the shareholders to the creation of preference 
shares for 200,000 marks, each having 20 votes, so that 
they would equal in voting power the ordinary share 
capital, which is being increased to 4,000,000 marks. The 
preference shares, How rever, will only be issued if necessary, 
and the right of emission will lapse with the end of 1925. 
Should the occasion arise, it will be possible for the 
directors to issue the preference share capital, and thus 
check foreign control, especially as all ordinary sharen аге 
never represented at any company meeting. - 


А Double-Edged 
Sword. 
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WE have previously referred to the 
rapid increase in the membership of the 
Institution of Electrical Engineers; at 
the meeting last week 284 new members were elected, 
including 34 Associate Members, 27 (Graduates, and 168 
Students. That so large a proportion was in the junior 
class by no means discounts the value of the list—a 
constant inflow of young blood is essentia] to the maintenance 
of the health and vigour of the. organisation. What 


I. E. E. 
Progress. 


especially interests us on this occasion is the fact that the 


membership, which at October Ist, 1919, was 7, 792, is now 
well over 8,000 —a splendid record. 

No doubt many factors contribute to this йр 
development ; but one, we believe, overshadows all the 
rest—namely, the steady increase in the efficiency and use- 


fulness and the broadening of the interests of the Insti- 
tution, which, under the effective guidance and driving 


force of Mr. C. Н. Wordingham during his energetic two 
years in the chair, has become во much more real and 
human to iis members and its critics. 


—— —— 


CONSIDERABLE agitation is prevalent in 
the automobile world in view of the 
threatened increase in the price of petrol, 
and the probability that the petrol tax will be removed by 
the Government. On the surface, it would seem that these 
two factors, being of opposite sense, would tend to neutralise 
one another, but as a matter of fact the tax will only be 
transferred from petrol to some other basis, and auto- 
mobilists do not anticipate апу relief in that respect. We 
are here mainly concerned with the increasing cost of 
petrol, which will not promote a reduction in the price of 
benzol or other substitutes, though it will stimulate the 
movement towards the adoption of alcohol. 

Now, the cost of energy for propelling a railless trolley- 
car is about 1}d. per mile; that of petrol for a motor-'bus 
is already over 5d., and is going up; when all running 
expenses are taken into account, the cost of railless traction 


Petrol and 
Electricity. 


is about 114. per car-mile, against 17d. per 'bus-mile, 


leaving a margin far more than sufficient to pay the capital 
charges in respect of the overhead construction, even if we 
assume that the cost of upkeep of the roads, and the life of 
the vehicles, are the same in both cases—an assumption 
which errs greatly in favour of the omnibus. 

Again, the cost of running a storage battery omnibus is 
about 10d. per mile. In by-gone days the battery-'bus 
earned a very unsavoury reputation, but the undoubted 
success of battery vehicles during the past 10 years has 
redeemed their character, and there is no doubt that a 
modern battery-'bus is a commercially sound proposition. 
The superiority of the electrio battery vehicle for municipal 
sanitary purposes is now во well ä that it a 
no emphasis. 

Thus, it will be seen that the 1 for electric 
traction on roads are highly favourable, and there is good 
reason to anticipate rapid developments in this direction. 
The only obstacle to the more extended use of the private 
battery car is the lack of charging facilities ; this deficiency 
is being slowly remedied, and it reste with electricity supply 
authorities to accelerate the provision of charging stations, 
and to make their existence widely known. · We commend 
the matter to the notice of the Ministry of трон 
аз опе deservi ing immediate attention. 


Now. that the Bill, in its abbreviated 
form, has become an Act, it is worth 
while to consider its immediate bearing 
upon the electricity supply industry. In our last issue we 
gave a summary of the Act, which, in spite of ita curtail- 
ment, remains a measure of the first importance, and 
contains many provisions of very great value to the industry. 
As announced in our pages, the Ministry of Transport took 
over its new duties on Friday last; - it is greatly to be 
regretted that the Commissioners, with the exception of the 
Chief Commissioner, Sir John. Snell, have not yet been 
appointed, as there is plenty of work awaiting their attention, 


Electricity 
Supply. 


and at least two are necessary to form a quorum. Besides, 
is not the supply world looking forward with keen interest 


‘tothe disclosure of the personnel of its new general staff? 


The Commissioners, when they come into existence, will 
at once become the authority charged with the administra- 
tion of the Electric Lighting Acts, including the sanction- 
ing of borrowing by municipal authorities ; “ special orders ”” 
made by them and confirmed by the Minister of Transport 
will take the place of provisional orders, and the mass ‘of 
routine work which will fall upon their shoulders will give 
them ample occupation. But one of their first duties will. 
be to organise the country into "separate electricity dis- 
tricts,” and to set on foot the preparation of schemes for 
improving the “ existing organisation — mainly conspicuous 
by its absence — and, ¿f necessary, forming joint electricity. 
authorities. This work has been iuformally commenced by 
tlie Board of Trade as regards certain areas, as will have 
been gathered from references in our columns during the 
past two years, and the authorities and companies concerned 
will do wisely and well if they follow the example of certain 
provincial areas and get to work on the formulation of 
co-operative schemes. In their default, the Commissioners 
have power to formulate and put into force schemes of their 
own, lacking only the power of compulsory purchase. 

A joint electricity authority, when formed, must comply 
with the general directions of the Commissioners, submit all 
proposals for capital expenditure (beyond a prescribed limit) 
for their approval, render accounts of income and expendi- 
ture annually, and furnish a report of the year's work. 
Pending the formation of а joint electricity authority, 
existing authorised undertakers not only may, but if 
required by the Commissioners, must, make arrangementa 
for mutual assistance, on terms to be approved, or if 
necessary imposed, by the Commissioners ; and they may 
be called upon to change their system of supply, subject to 
the right of appeal to the Minister of Transport. 

Private undertakings have now come under the contrel 
of the Ministry ; no new station or main transmission line: 
whatever may be erected without the consent of the Com- 
missioners, unless they comply with regulations which have 
not yet been formulated. 

On the other hand, if the liberty of the individual is te 
some extent restricted, valuable compensation is found in 
the improved facilities for obtaining compulsory waylea ves, 
erecting overhead mains without the consent of local 
authorities, using. land for generating stations, obtaining 
cooling water, &c. 

It is clear, from the foregoing, that the Act: affords 
abundant scope for the Commissioners, with the collaboration 
of the authorised undertakers, to accomplish a great deal of 
valuable work. Whether the clauses that were jettisoned 
will ever be enacted, remains а moot question ; up. 
there is no urgent need for them. ZEE 

A correspondent to-day remonstrates with us on the всоге 
of undue severity towards a writer in The Times Trade 
Supplement, who said that under the Act thedundertakers 
retain their autonomy, but under the Bill as it left the 
House of Commons, their autonomy would at once have 
been cut short. As we have shown above, their present 
“autonomy” is by no means unrestricted ; but under the 
complete Bill they would have had precisely the same 
opportunities to come together and form joint electricity 
authorities, selling their stations, if desired, by agreement. 
It is the will of the nation, as expressed by the House of 
Commons, that electrical undertakings shall join hands 
with a view to improving the supply of electricity. The 
original Bill provided compulsory powers to that end ; but 
those powers could not be exercised without holding а local 
inquiry, and they could not be put in force without approval 
by resolution of each House of Parliament. To provide 
the power to do a thing in case of necessity is a vastly 
different thing from doing it; the police have power to 
arrest any British citizen, under certain circumstances, but, 
nevertheless, the British citizen is a free man — perhaps 
the freest in tbe world. In the same way, supply authori- 
ties, ik they complied with the law (as yet unwritten} 
requiring co-operation, would have nothing: to fear from 


the big stick which was put on the shelf by the House of 


Lords; and they would not lose the measure of ашу | 
which they now enjoy. 
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THE ELECTRICAL EQUIPMENT OF PALMERS SHIPBUILDING AND IRON CO.S WORKS. 


Electrical driving has been adopted generally throughout 
the whole of the works and steam plant is being almost 
entirely done away with. At the shipyard the whole of 
the driving is now done electrically, the largest motors 
being employed to drive 700-H.P. air compressors for the 
general supply of compressed air used in the various branches 
of ghip construction. 

. At the iron and steel works the whole of the overhead 
cranes,charging machines, main water P ly, and hydraulic 
pumps, are electrically driven, and in addition the rolling 
mills are being fitted with motors to replace large steam 
engines, the auxiliary plant necessary for driving live rollers 
and skids having already been converted for electric driving. 

The rolling mill installation has been 
carried out by the Metropolitan-Vickers 
Electrical Co. (late British Westinghouse 
Electric and Manufacturing Со.). 

The mill motor (fig. 5) has been 
designed for, and is dealing with, a 
torque of 140 foot-tons at a speed 
of 40 R. P. M., which figure is well above 
that met with in rolling the particular 
size and weight of ingot over the time 
specified ; for instance, rolling 4-ton 
ingots, 20 in. by 18 in. to 6 in. by 6'5 
in., ап output of over 35 tons per hour 
is easily obtained. 

The stopping and accelerating of the 
mill motor extremely rapidly is absolutely 
essential if the maximum output is to 
be reached. In this connection it should 
be remembered that with Ward- Leonard 
control the generator field at the end of 
every pass is reduced to zero value 
during the reversalof the mill, and is 
then built up in the required direction, 
until the selected speed on tbe mill 
motor is obtained. Although the torque 
due to the inertia of the masses to be 
stopped or started in the time by the mill 
motor is small compared with the torque , 
due to the resistance of rolling and 
friction, the former must be impressed 
within an extremely short interval of time. Further, in 
order to effect the rapid stopping of the mill motor against 
its own inertia and the inertia of the other moving masses, 
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Fid. 4. —MoToR-GENERAT0R, 


the generator field is first reduced, and the motor then acte 
es а generator, returning energy to the line by way of the 


generator and induction motor. The maohine is then brought: 


quickly to rest, and may be reversed in an exceedingly short 
space of time, Either an electric or a steam plant can be 


(Concluded from paye 101.) 


brought to rest in a short space of time, the advantage, if any- 
thing, being with the electric plant, as almost any magnitude 
of momentary negative torque is available for the purpose of 
decelerating. This being so, it remains to be seen in what 
manner the electrical equipment is speeded up. It might 
be thought that, at first glance, the steam engine would 
have the advantage, and could accelerate the mill, &c., by 
the operator quickly moving the throttle to full open, thus 
impressing full available pressure on the pistons. The 
arrangement of the electric controls and gear by which 
equivalent results are obtained is illustrated diagrammati- 
cally in fig. 6, in which, for the sake of clearness, all 
switchgear and instrumenta have been omitted. 


Fiu. 5.—AN 8,500-H.P. ROLLING-M1ILL MOTOR. 


The plant consiste, it will be seen from fige 4 and 6 
of an induction motor rM, fed with three-phase current, as 
indicated. The leads to this motor have interpolated in 
them the slip regulator and starter 8 R, which is controlled 
by the torque motor TM. "The induction motor drives the 
generator d с, having mounted on its shaft the fly-wheel ғ w. 
The generators supply energy to the mill motor M, an overload 
circuit breaker o св being comprised in the circuit. The 
mill motor is regulated by the controller c, established on 
the field circuits of the motor M, and of the exciter Е. The 
latter is driven by а motor E M, taking ita current from the 
D.C. circuit, as shown: 8 D is a safety device, and FF R is a 
tield-forcing relay. The safety device s D consists of a circhit- 
breaker and no-volt coil placed in and across the generator 
and exciter field. Should the voltage fail from any cause, a 
weighted lever is released which actuates the rheostat first 
to insert resistance into the exciter field, and ultimately to 
break that circuit. At the same time the main circuit- breaker 
is opened. The controller с consists of an apparatus by 
means of which the field strength of the generator is varied 
between zero and full strength, at the will of the mill 
operator, thus raising or lowering the voltage in the main 
which is dependent on the strength of the generator field. 
The speed of the motor then follows the generator voltage. 
The controller also геуегғев the field in order to reverse 
the direction of rotation of the motor at the end of each 
pass of the ingot through the rolls. The controller consists 
of an arrangement of resistances which are either auto- 
matically, ог by hand, cut out of the generator-field 
cirouit after the first movement of the control lever in either 
direction, 

At the neutra] position of the operating lever there i$ nq 
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field on the generator, and consequently the motor is at a 
standstill. When the lever is moved in either direction 
from the neutral or stop position, the generator field is built 
up, and the motor speed rises until near the end of the pass, 
or until the Ward-Leonard limit, or the normal fall speed 
is reached. The time of acceleration may һе shortened to 
any reasonable extent as described below. 

If the billet is a long one, the speed of the motor is 
further increased by another movement of the control 
lever whereby resistance is inserted into the mill motor 
field. When near the end of each pass, the generator-field 
strength is decreased, and the motor and rolls are brought 

uickly to reat by means of the regenerative braking effect, 

e motor acting as a generator and driving the generator 
as a motor. The result is that the fly-wheel which during 
each pass of the billet through the rolls had dropped in 


Ета. 6.—DIAGRAM OF MILL CONNECTIONS. 


speed, is again speeded up, and at the same time any 
surplus energy is returned to the line by way of the 
induction motor. | 

It is found with normal voltage suddenly impressed on 
the field of the generator that the rate of acceleration would 
be, in most instances, rather slower, owing to the natural 
lag due to self-induction, than the requirements of reversing 
mill work might call for. Owing, however, to the adapta- 
bility of electrical control, this sluggishness is very easily 
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Fia. 7.—FORCED FIELD VOLTAGE AND 
NORMAL VOLTAGE CURVES. 
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without excessive stresses. The wheel is solid throughout. 

A complete duplicate system of centrifugal fans, with 
filters for the forced ventilation of the motor, also duplicate 
sets of oil pumps with tanks for the forced lubrication of 
the bearings of the fly-wheel motor-generator set, are pro- 
vided. With regard to the latter, it may be remarked that, 
as a test, the set has been run for a long period under 
observation, without using the forced lubrication. Throughout 
the test there was no undue rise in the temperature of the 
bearings, and, indeed, forced lubrication is installed more 
as а reserve in case of an emergency than as а necessity. 
One pump is. however, kept running constantly. 

A second motor-generator fly-wheel set is at present 
being erected, together with a similar motor to that 
here described, designed to drive a revetsing finishing 
mill adjacent to the present cogging mill. The-new 
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Fia. 8.— DETAILS or FLY-WNERG, 


motor-generator set will be coupled to the existing 
set, although it can, if necessary, run as a 
separate unit. Later, an additional pair of generators 
will also be conpled up, and will operate a third mill motor. 
Fig. 9 shows, in outline, the whole composite fly-wheel sèt 
as it will be when completed. The total overall length 
will then be about 85 ft., and the set will comprise two 
induction motors and six generators with two fly-wheels, 
the whole designed for driving three reversing mill motors. 
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FIG. 9.— ARRANGEMENT OF MILI EQUIPMENT. 


dealt with, and the acceleration increased to any desired 
degree, even up to such a rate as would make it impossible 
to handle the material. This is effected by impressing, 
through an electrically-limited interval of time, a voltage 
much higher than normal on the generator fields. It will 
be observed that F F B, the field-forcing device utilised for 
this purpose, is controlled by the rise in voltage in the main 
circuit between generator and mill motor, the.exciter field 
resistance being inserted when a predetermined voltage in 
the main circuit is reached. It should be noted that the 
speed of the mill motor corresponds precisely to the changes 
in voltage. The effect of forcing the generator field in 
this manner is shown in fig. 7, together with a comparison 
with a normal field voltage applied to the same field. The 
curve is, perhaps, remarkable for showing the effect of self- 
induction on rather a large scale. 

. The following particulars relate to the equipment 
described in this article:—Mill motor = 2,500 H.P., 
R. M. S. rating; 8,500 н.р. peak ; 0/40 в.р.м. with Ward- 
Leonard control ; 40/75 в.р.м. with rheostatic control ; forced 
ventilation with filtered air. Generators == two, 1,000 Kw., 
600 R.P.M. Induction motor = 1,350 в.н.р., three-phase, 
40-period, 5,750 volte, 600 &.P.M. synchronous. Supply = 
three-phase, 40 periods, 5,500 volts. Fly-wheel = 35 tons ; 
peripheral speed about 22,500 ft. per minute. 

In designing the fly-wheel, of which full details are 
shown in fig. 8, the object aimed at has been to secure the 
greatest possible store of energy in a given weight of wheel 


In conclusion, our thanks are due to Messrs. Palmers, 
and the various firms mentioned which have supplied 
plant, for permitting the publication of the above details 
and illustrations. 


Tt A New Heat-meter.—Difficulty having been experienced 
in computing the amount chargeable to individual occupiers 
of houses or flats when these are supplied with heat from a 
central installation, a new heat-meter has been introduced by 
Mr. Hans Henrichsen, of Hellerup, Deninark. It consists of 
three thermo-electric couples in boxes, two of which are at- 
tached to the radiator and the third fixed on the wall of the 
room. The temperature difference between the radiator and 
the wall próduces a feeble electric current which is recorded 
by integrating mechanism, the radiators from each consumer 
being connected in series to the integrating meter. Careful 
trials at the Copenhagen Public Testing Station have shown 
that the current produced is very nearly proportionate to the 
amount of heat radiated. The error of the meters submi 

amounted in a few cases to 5 per cent., but was frequently 
substantially less. The meters are carefully made, all thermo- 
elements being constructed of nickel and copper wire firmly 
attached to the conducting wires, which have the appearance 
of armoured cables. 'The heat elements are enclosed in etrong 
boxes having soldered joints to prevent all interference and & 
layer of non-conducting material to prevent radiation. The 
heating elements of the radiators. are fixed behind by an orna- 
mental holder and are hardly noticeable. Meters of this type 
were used last winter in central heating installatione in Den- 
mark and were found eminently satisfactory.—Technical 

eview. | : ү 


184 IHE ELECTRICAL REVIEW. 


[Vol 86. No. 2,201, JANUARY 30, 1920. 


J. ELECTRICITY “IN 


[м our issue of January 16th, we gave some extracts from 
the general report of H. M. C hief Inspector of Mines, regard- 
ing the growth of the use of electrical plant in and about 
mines, and also referred to the fatal accidents, which, 
unfortunately, increased from two in 1917, to six in 1918, 
below ground. There was also one fatal accident on the 
surface, making seven deaths in all from this cause. 

It is, however, satisfactory to learn that, in spite of all 
the difficulties created by the war, the use of electricity 
lid increase by 5°66 per cent., and we have reason to believe 
that were the coal mines once handed back to the coal 
owners, very great and costly developments would be put in 
hand at once, many of which would be in relation to elec- 
trical plant. The North of England collieries, especially— 
where a bulk supply of electricity is available—appear to 
be gradually, but surely, replacing their old plant with new 
machinery driven bv electricity. At present, however, the 
coal trade is being strangled with the uncertainty as to 
what is going to happen; and vast development work, and 
schemes of reconstruction which would greatly facilitate the 
better production of coal, are being held up. The great 
importance of this is recognised by the chief inspector when 
he says :—“ In order to increase output, more machinery of 
the latest type, especially in connection with mechanical 
auxiliary haulage. should be introduced to replace the more 
costly systems by horse and by hand. 


* Electrical apparatus and machinery, either not pro- 


ceeded with at all, or long delayed through the prior claims 
of the war, should now be readily procured. In this respect 
it is well worth consideration whether the coal industry 
should not be given precedence over other industries in 
order to increase the output of coal.” Everyone will, 
Without doubt, cordially agree with these remarks of the 
ohief inspector, especially when one realises that :— 

Development such as boring, sinking, and the driving 
of tunnels and cross-measure drifts to open out new seams 
practically ceased during the war, and in consequence, many 
of the pits will be seriously affected for some considerable 
time to come. Тһе present state of the mines is 
necessitating, and will continue to require, a large amount 
of unproductive labour for a considerable time before the 
mines are upon a satisfactory peace footing." ' With regard 


to haulage machinery, it is important to notice that 62,775 
‘horses and ponies were employed underground during the 


ear, most of which could probably be replaced by electrical 
aulage machines, with very much greater efficiency, to say 
nothing of releasing these animals from what must always 
be a more or less dangerous employment. From this point 
of view, it may be interesting to note that during the year, 
2,812 died either from injury or disease ; 2,537 had to be 
destroyed for the same reasons; 7,992 suffered from injury, 
and tbere were 231 reported cases of ill-treatment. 
While the use of coal-cutting machines slightly extended, 
there being, in 1918, 695 collieries where coal-cutting 
machinery was employed, against 678 in 1917, it is in- 
leresting to note that the output of mineral obained by these 
machines was reduced by no less than 322,840 tons; the output 
in 1917, from 3,799 machines, being 28,196,486 tons, and 
in 1918, from 4,041 machines, only 27,873,646 tons. Of 
these machines, 1,797 were driven by 5 and 2,244 
by compressed air, but of the latter 1,370, or more than 
half, were *“ percussive " type machines, which .are mainly 
used in “ heading ” work. Of the “ lone wall" machines, 
by far the most popular appears to be the “disk” type, 
there being a total of 1,259 machines of this kind, against 
595 “bar” type. and 791 * chain" type. Further. of the 
“ disk " machine, 859 were driven by electricitv, as were 
also 468 “ bar," and 460 ** chain " type machines, Scotland 
still holds the blue ribbon for coal-cutting machinery, 
having a total of 1,051 machines, 946 of which are clec- 
trically driven. The Yorks and North Midland Division 
follows with 882 machines, 429 of which are electric ; the 
Northern Division, 860 machines, only 151 of which are 
electrically driven, but of the remainder 619 are 
“ percussive” compressed-air driven machines: Lancashire 
&nd. North Wales Division, 691, of which 399 are 


MINES. 


“percussive,” and only 53 electrically driven; South 
Wales 156, with 58 electrically driven, 9X compressed air, 
of which 31 are * percussive”: and Midland and Southern 
971, which includes 160 electrically driven, and 211 com- 
pressed- air machines, of which 117 are of the “ percussive "' 
type. The following table, however, well illustrates the 
superiority of the electrically-driven machines, and shows 
the output obtained by the machines in the various inspec- 
tion divisions. 


DUTEUT OF MINERAL OBTAINED PY THE USE or CoAr-CUTTING 


MACHINES. 

Bees “ee en -— = 
| Total Worked by Mineral 
Division. number of Elec- Compressed , obtained, 

machines. | tricity. | air. Tons. 
Scotlaade . 1,081 | 946 135 | 102021131 
Northern ... e 860 151 709 4.139,197 
Vork and N. Midland 882 429 453 1,471,218 
Lancashire, N. Wales | | 
and Ireland UN | 691 | 53 | 638 2,682,063 
South Wales е 150 58 98 823 804 
Midland & Southern | 71 160 ME 211 | 2,545 233 
2,244 27.873,64 


Total in 1918 . 4,0041 1597 


— — — —— — — — 


Total in 1917 ... | 3,799 | 1739 | 


It will be noticed that over one-third of the total output 
was obtained from the Scotch coal mines, which have only 
135 machines driven by compressed air, and of these 33 
are of the “percussive” type. Also, with regard to the total 
output, we must notice that the reduction is not due to less 
“coal” being cut by electrically-driven machines, as this really 
increased from 16,081,034 tons in 1917 to 16,204,653 
in 1918; but from compressed-air machines the output was 
only 11,118,327 tons in 1918, against 11,545,264 in 1917. 

We also note with regard to electric safety lamps, that 
these increased in the year 1918 by 9,870, making a total 
of 156,521, of which 149,969 are magnetically locked ; 
and it is also interesting to note that 10,730 fewer oil 
safety lamps were in use in 1918 than in the preceding 
year, the total numbers being (in 1918) 590,185 ; 
24,761,030 shots were also fired by electricity. 

With regard to output, the Chief Inspector says: The 
output of coal was reduced from a total of 287, 4 11, 689 tons 
in 1913 to 227,714,579 tons in 1918; the latter is the lowest 
output since the year 1902. In 1902, 824,791 persons 
produced 227,084, 78 1 tons." The total number of persons 
employed at coal mines in 1918 was 994,817, of whom 
210,771 were females employed above ground; 199,551 
were males employed above ground; and 783,546 were 
males employed below ground, 57,648 of whom were boys 
under 16 years of age. 

Prosecutions.—There were two 11 under the 
General Regulations relating to electricity; one in which 
the manager and electrician of a Nottingham colliery were 
prosecuted for (1) Under 123 (b)—the use of inflammable 
material in the construction of & motor house; (2) under 
124 (a)—cable-joint boxes not so installed as to prevent 
danger, so far as was reasonably practicable; (3) under 
120 (/ (/)—cable in main switch-house at shaft bottom not 
mechanically protected; (4) under 129 (f) (/i) —insulating 
material at cable ends in motor house not efficiently sealed : 
and (5) under 134 () - adequate precautions not taken to 
prevent signal and telephone wires at shaft bottoms from 
touching power cables. The result of the trials was that 
the manager was fined on (1), (3), and (4), and charges (2) 
and (5) were dismissed. 

With regard to charge No. 2, the fact was that high- 
pressure joint boxes were slung from the roof by com- 
paratively thin rope. This is an insecure method. of 
firing a cable-joint box, for if a box falls there is a risk of 
a broken joint and a heavy flash, and serious accident to 
the persons employed. Моге than 90 per cent. of the joint 
boxes in the pit were so slung ; but the manager, after the 
hearing of the case, ‘undertook to have all high- енше 
joint boxes securely supported from below. 


— — —— 
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Ths manager of a Yorkshire colliery was prosecuted for 
contraventions of General Regulations 128 (c) and 128 (b), 
in that (1) efficient means іо prevent danger were not pro- 
vided for cutting off all the pressure automatically from the 
part of an electrical system in the event of a fault, and (2) 
inflammable material was used in the construction of a 
haulage motor room containing electrical apparatus. It is 
quite clear that every sub-circuit should have its own 
separate protection, and in neglecting to provide fuses or 
cut-outs in the circuit, an underground бге occurred which 
might have had serious results, A conviction was obtained 
on the the first charge, and the second was withdrawn on 
payment of the costs. The fine and costs amounted in all 
to £19 2а. uu ox 

' Surely it is time the responsibility for electrical apparatus 
in and about mines was taken off the shoulders of the 
colliery manager, and given to properly qualified and 
certificated engineer. | 


THE TORQUE OF TOOTHED ARMATURES. 
By LAURENCE Н. A. CARR, M.Sc. (Ткон.) 


ўїттн a toothed, or slotted armature, most of the flux passes 
through the teeth, and the flux density in the slot itself is 


low. | | Ps | | 

This has led to the theory that the torque on the con- 
ductors is proportionately lower than would be the case with 
a smooth-cored armature carrying the same flux, since the 
product of current and flux density across the conductor is 
much smaller. de a 

The balance of the torque on the armature is said by the 
exponents of this theory to be due to the magnetic pull 
between the teeth and the pole-face, the flux arranging 
itself with the correct tangential component, due to 
distortion, to give the observed result. 

On the other hand, since there is no transformer action 
between the field windings and the armature windings, all 
the power input to the armature conductors (in the case of 
a dynamo) is mechanical, and this must, by the law of con- 
servation of energy, be equal to the electrical power output 
(plus losses, if any). — 

-In other words, the full torque of the machine must come 
ой the armature conductors, this torque being that corres- 
ponding, not to the flux density at the bottom of the slots, 
but to the average air-gap flux density. In order to be con- 
vincing, however, the apparent paradox must be explained ; 
in other words, the fallacy of the reduced torque theory 
must ое fully exposed. 

As in all such cases reference must be made to first 
principles, and here is the crux of the whole question. 

There is no fundamental force of attraction between a 
given current, and a field strength of given flux density 
which can be defined as a first principle. 

. Maxwell* states that : ** Any displacement of the electric 
surface (equivalent to a magnetic shell which has previously 
been considered) will be uided or resisted accordingly as it 
increases or diminishes the number of lines of induction 
which pass through the surface in a positive direction.” 

In other words, the magnetic pull is determined by the 
rate of change of flux, with reference to chanve of position, 
and electromagnetic pull is, and can be only, defined in 
this manner. | | 
The usual formula for the pull of a conductor carrying 
current is based on the above definition, and in its simplest 
form may be written :— ` 
‚ F= IL B, where F ів the force in dynes ; I is the current 
ш absolute units ; / is the length of conductor in centi- 
metres; B is the density of the magnetic field. 

From the previous argument it follows that this is only 
true of a uniform field, since в in the above equation really 
represents dq; ſdr, the rate of change of flux (Ф), with regard 
to the change of position of the conductor (z). If this 
equation be now applied to the toothed armature, it will at 
once be seen that it is wrong to take the flux density at the 
J О Л NOE QD ME. dq dtd 

"" A Treatise on Electricity and Magnetism,” Vol. II, p. 137, 
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bottom of the slot, since the value of в there is no longer 
equal to dq. | р 

. Herein lies the fallacy in the “ reduced torque " theory. 
Ав long as the armature and conductor «nove together, 
d dz has the same value as it would have in the case of a 
smooth-cored armature, since the conductor cuts the same 
total flux in any given time. | | 
: If, however, a slotted armature be set stationary in an 
excited field, and a loose conductor be placed in the centre 


-of а slot, the conductor will not show the full normal 


torque, for as long as it moves along the bottom of the slet, 
without moving the armature, the value of d@/dz only 
corresponds to the actual flux density at the bottom of the 
slot. Similarly, the E. M. F. generated will only be low, corres- 
sponding to the low flux density. 

As soon as the conductor moves, or is moved, into such 
а position that further movement turns the armature core, 
the torque and E. u. FT. immediately rise to their full value, 
due to the apparent movement of the flux across the slot, 
Which commences as soon as the armature begins to move. 


) 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 

the following week. Correspondents should forward their communi- 

, cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, ` 
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. Electric Welding. 

Сап any reader give information with regard to the pro- 
tection of operators’ eyes by using goggles instead of screens 
with electric welding apparatus? 

- The screens appear to be very clumsy, as they prevent 
the operator using both hands; also it is impossible to see 
the job through the screen until the arc is struck. 

Are there no goggles on the market similar {о those used 
with acetylene welding plant, through which one can see 
the job before striking the flame | 

| К. А. Jones. 


Shoreham-by-Sea. 
January 19th, 1920. 

{Not only the eves, but also the face, neck, hands, and arms 
must be protected from the rays of the arc. Inquiries of this 
kind are usually answered by post; we insert this because it is 
typical of many such queries relating to matters which have 
been fully dealt with in our pages. This subject, for example, 
was discussed in the following issues of the ELECTRICAL 
Review: November Ist, 1918, р. 414; December 20th, 1918, 
p. 612.—Eps. Екс. Rev. ] | | 


* A Red Rag to John Bull.“ 


' You do me the honour to refer to a letter of mine to The 
Times in which I identify world enlightenment with world 
peace, and express the view that without the one the other is 
impossible. You kindly exonerate me from responsibility for 
certain utterances by two American commercial men—Mon- 
tague and Steenbohm by name—calculated to cause bitterness 
between British and American manufacturers and traders. 
You suggest the use of my * newspaper influence " against 
' indiscretions °’ inimical to what you generously term my 
noble sentiments.” 

Of course, outbreaks such as those of Montague and Steen- 
bohm—I assume they are correctly quoted—are not prevent- 
able. But editors either can refrain from publishing their 
remarks or can accord them the derision they deserve. If I 
had any newspaper influence, or influence of any other sort, 
I should use it to dissuade editors and all other persons with 
access to the public mind from plaving the game of mischief- 
makers, and catering to the vanity of fools, by giving the 
wrong kind of advertisement to what they say. 

Montague is reported as foreshadowing the obliteration by 
Americans of foreign opposition in foreign markets. Who 
does not recognise on the instant that this 1s merely ignorant 
and arrogant bombast? And Steenbohm's idea (note the 
name) of bleeding the foreigner. Could economic idiocy go 
further? These gentlemen, unless victims of misrepresenta- 
tion, appear to have а type of intellect not to be found this 
side of the Stone Age. England is our best customer, as 
we are hers. Fine business it would be—would it not—for 
us to impoverish her, or her us? | 

I gather from your article, А Red Rag to John Bull," 
that certain New Zealanders do not like the Act of the 
American Congress permitting American trade combinations 
for purposes of foreign commerce. Such combinations ате 
necessary for such purposes. Britain has many of them, the 
most experienced and powerful in the world. France haa 
them. All countries who deal largely abroad must have them. 
As а matter of fact, America is far behind the international 
procession in this respect. | 

Do we &queal? Le С? А 
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We do not. We do not begrudge the British peoples a 
single honest penny they can make. We want to see them 
prosperous, we want to see France prosperous, we want to 
see every nation prosperous. And why? Well, for this 
reason, if for no higher: only in a prosperous world can we 
be prosperous. Those who think we care for nothing but 
dollars, if they can believe we are intelligent, will realise at 
once why, far from wishing to cripple other nations economi- 
cally, we wish them to be abundantly pr rous. Just а 
free field, and no favour; no jockeying; no arbitrary, forcible, 
explosion-maturing methods—these are what, and all, Ameri. 


cans want. 
Edward Price Bell. 
Chicago Daily News, 
London Bureau, January Brd, 1920. 


Electricity Supply. 


I have carefully read your editorial comment with reference 
to the above, and it appears to me that you are rather hard on 
the contributor to The Times Trade Supplement. 

Whilst the portion of the Electricity (Supply) Bill referred 
to as the second part does not of necessity do away with the 
autonomy of the companies, it certainly seems to me that it 
would provide all the power necessary to do so, and, therefore, 
justifies the contribution which you censure. | 

Quite apart from the question whether the policy of 
the original Bill would or would not be in the real national 
interest, there can be no question but that the District Board 
proposition is, from the company point of view, quite different 
from that of the Joint Electricity Authority; in the one case 
the Board is independent of the companies and set over them, 
whilst under the present Act the latter become, voluntarily, 
part and parcel of the J.E.A., and have an autonomy denied 
in the event of а District Board being imposed upon them. 

It seems to me that this is the reading accepted by the Asso- 
clation's representative of the industry. The fight on the Bill, 
as [ understand it, was on this very point, namely, that Dis- 
trict Boards did away with the autonomy of the companies 
(and municipal undertakings also). 

As to Joint Electricity Authorities being first allowed, we 
have to remember that even if they were formed it was pos- 
sible under the old Bill to substitute District Boards at the 
will of the Electricity Commissioners. 


J. Herbert Edwards, 
Managing Director, Stroud, and other Electric 
Supply Companies. 


Stroud, Gloucester, January 90th, 1990. 


[We refer to this matter in our leading columns.—Ebs. 
ELEc. REV. ] 


— 


The Lesco" Lampholder. 


In reply to Mr. Hope's letter, may I make it clear that the 
criticism of the Lesco holder, in my first letter, is that 
the small indentations on the top part of the holder appear 
to me to be insufficient to carry the weight safelv. I :n- 
tended to say that the top part of the holder should be cast, 
and I did not refer to the bottom part, which I agree 1s made 
on normal lines. 

Mr. Hope states that the top part of the lamp is made from 
а tube, and not from a stamping or spinning. Personally I 
do not think this makes much difference. If the metal of 
which the top part is made is too thin, then it does not seem 
to matter whether it is & $tamping, spinning, or & tube. To 
save possible misunderstanding, I suggest that Mr. Hope 
gives the thickness of the metal of which the top part of the 
holder is made—I mean the metal having the small indenta- 
tions. If Mr. Hope will give this in thousandths of an inch, 
I will be glad to carry the discussion further. 

My own impression is that, if the method of carrving the 
holder is improved, the lampholder will be made into quite a 
good one, and шу object in starting this correspondence was 
to bring about this improvement. 

I may add that I wrote the manufacturers of the '' Tesco 
stating that I proposed to initiate a correspondence on the 
holder in the Review. I have sent а copy of this letter to 
Mr. Hope, so that I trust that his answer relating to the 
thickness of the metal will appear in next week's REVIEW. 


C. Turnbull. 


ЕД 


Electricity Works, 
North Shields. January 92nd, 1920. 


Mr. Turnbull having sent me а copy of his letter to vou. 
desires that I should reply to the same in the saine issue of 
vour paper. He narrows his criticism down to the strength 
of the small indentations in the top part of the holder, which 
he savs appear to him insufficient to carry the weight safely, 
and he asks ine to state the thickness of the metal used in 
this holder. 

The thickness of the metal used is .032 in., and I am now 
able to give the strength of the indentations in question. 
The test consisted in adding weights to the bottom portion 
of the holder to find out at what weight the indentations 


would give way. The breaking point was arrived at when 
the holder was carrying 258 Ib.; witn this weight the projec- 
tions were sheared off. 

I do not think any further comment on my part is neces- 
sary, and I think that this test is sufficient to show that Mr. 
Turnbull's fears are quite groundless. 

| . Vernon Hope. 
Manchester. 
January Brd, 1990. 


Civil Engineers’ Registration. 


I am instructed to inform you that an executive committee 
of the Society of Engineers, appointed to deal with the above 
matter, passed the following resolution on the 19th inst. :— 

That this Society cordially approves the principle of the 
registration of engineers, but joins with other objectors 'n 
opposing the Bill promoted by the Institution of Civil En- 
gineers on the following grounds :— 

1. Though in the broad sense in which the Institution of 
Civil Engineers interprets its charter, professional engineers 
in all branches would be included in the term “civil en- 
gineer, it is nevertheless a fact that the term ‘‘civil engineer 
is employed in a restricted sense, and is so used and under- 
stood by the public, by the universities, by technical echools, 
and by the engineering world in general. As the usage is at 
present, the title amounts to a misdescription. 

2. This Society objects to the Institution of Civil Engineers 
being the sole body to determine who are to be placed on the 
register. The Institution of Civil Engineers, though a com- 
petent authority as regards its own members, has no man- 
date from the engineering profession as a whole to act on its 
behalf, and the determining body should be representative. 
Such a body should consist of members elected by the leading 
engineering institutions and societies, and of certain members 
nominated by His Majesty, much on the saine lines as the 
General Council is appointed to regulate the qualifications of 
practitioners in medicine and surgerv under the Medical Acts. 


| Alfred S. E. Ackermann. 
Westminster. 
January 90th, 1990. 


Awards Delayed. 


I was very interested in C. R.'s” letter regarding the 
L.C.C. tramways and recent awards, but would like to inform 
him and your readers generally, that nothing else can be 
expected if the Government itself does not recognise its own 
awards. The War Office has not vet applied the E.P.E.A. 
award of last March to meinbers of its power station staffs, 
neither has it applied the 5s. advance of last November either 
to members of the A, S. E. or otherwise. Does the War Office 
think that the cost of living has only gone up to others than 
its own civilian staffs? It js now 18 months since we received 
a paltry advance in salary, and all our applications for ad- 
vances or awards are either consigned to the waste-paper 
basket or put in pigeon-holes bound up with great quantities 
of red tape. Т maintain that the War Оћсе as part of the 
Government should be the first to put all awards into execu- 
tion at once, if only to set an example to other employers. 


W.O. Electrical Staff. 
January 95Hi, 193), 


Electric Cast-steel Chaln Cables, —With the greatly 
increased output of ships in America, the shortage of chain 
cables and wrought iron suitable for their manufacture was 
necessarily much accentuated. In March, 1918, Llovd's sur- 
veyors at New York reported that an American company had 
developed the manufacture of electric cast-steel cables, and 
had submitted samples of four different sizes to very severe 
tensile and shock tests, the results showing the tensile etrength 
to be from 73 to 93 per cent. over that required by the statu- 
tory tests for iron cables, and the resistance to ehock being 
stil greater than these proportions. The results being 60 
satisfactory, the surveyors recommended that sanction should 
be given for the use of such cables, which recommendation 
was subsequently approved, as a tentative arrangement, with 
а schedule of tests to be used in the case of cast steel cables 
of considerably greater severity than those applicahle to iron 
cables, and such cables so tested have since been accepted for 
use in vessels classed by this society. All cables for British 
vessels are tested in accordance with the provisions of the 
Anchors and Chain Cables Act. The Act provides that any 
test approved by the Board of 'Trade as a test equal or superior 
to either the breaking or the tensile test specified in the sche- 
dule may be substituted for that test by order of the Board, 
and the committee has now received an intimation from the 
Board that the testing procedure above referred to will be 
sanctioned for application in this country, if the occasion 
should arise in the near future. An experimental stud-link 
cast steel chain cable made in Sweden has recently been for- 
warded to this country for the purpose of being crucially 
ссе one of the public proving houses under the society's 
control. 
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.THE PHYSICAL SOCIETY'S EXHIBITION. 


(Continued from page 122.) 


Tux FOSTER INSTRUMENT Co. showed an improved type of 
fixed-focus radiation pyrometer, with an arrangement for 
ventilating and cooling the front portion of the receiving tube 


pointing of the receiving tube to be verified, where the work- 
mg distance is long or the hot body is small. The mirror 
which receives and focuses the radiant heat is mounted in 
а special cell which can be removed from the tube. A fixed 
housing is also provided for use when the pyrometer is to be 
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Fie. 11.—ЕовтЕВ PORTABLE PYROMETER. 


continuously attached to-the furnace wall (fig. 12), the stan- 
dard tube being interchangeable with the housings, so that 
several, of the latter can be provided in different positions. A 
closed-end refractory tube can be fixed to project into the fur- 
nace. Various thermo-couples (of the Hoskins alloy) and pyro- 
meters were shown, as well as impact testing machines. 


Tae DUBILIER CONDENSER Oo., LrD., had on view a selection 
of high- and low-tension condensers suitable for use in wire- 
less transmitting and receiving. These condensers were 
similar to those shown at the British Scientific Products Ex- 
hibition. 

Тнв ConcorDIA Exvectric Wire Oo., Lro., had a show case 
of bare and covered instrument wires, including copper and 
resistence alloys covered with various materials for use in 
electric magnete and other similar devices. | 

Тнв Іввлміс Exvecrric CO., Lrp.—This exhibit comprised 
the “ Leesona ” electric coil-winding machine, together with 
sample coils ав ehown at recent engineering exhibitions, and 
also samples of a lockout switch or panel, counter E. M. r. 
starter, electric vacuum flask, c. 

Mr. Е. HARRISON GLEW exhibited radio-active substances 
and apparatus for detection and measurement. Demonstra- 
tons of the properties and uses of radium were given at 
intervals, and radium luminons compound, the many applica- 
tions of which need not be gone into, as well as luminous 
gun sights and other instruments were on view. 
 Missns. A. GALLENKAMP & Co., Lro., exhibited scientific 
apparatus for the heat treatment of metals, including new 
apperatus designed by Mr. C. R. Darling. The furnaces 
which were in operation, -being trically heated, 
were similar to those seen at the recent engineering exhibi- 
tons, and were described in our pages at the time. 

Taz Олмввіров & PauL INSTRUMENT Co., Lrp.—This exhibit 
consisted of a selection of finely made and finished scientific 
instruments. The new electrical OO, recorder enables the 

Toentage of OO, in flue gases to be determined by an elec- 
trical method, which does not involve the use of any chemical 
absorbent;, moreover, while the portion of the instru- 
ment through which the gases actually pass can be placed 
in do ap od to the flue, the recorder may be some 
considerable _ distance away. The method employed for 
measuring thé percentage of OO, is one devised by Dr. С. A. 
Shakespear, of hc umiy of Birmingham, for testing the 
purity of gases. The composition of the flue gas is compared 
mith thet, of air by means of a katharometer consisting of 
eee wien spirals of platinum wire contained in, two cells 

10 à copper block, each of the spirals being connected 
to form оде arm.of а. Wheatstone bridge circuit. If a fairly 

Бе current is allowed to flow in this circuit the two spirals 
recone heated and lose heat to the walls of the cells. The 
Me ‘of cooling depends on the thermal conductivities of the 
fes n the cells, so. that if the two cella contain gases of 
nu conductivities the two spirals will cool at different 

Ibo. difference in temperature of the two wires will 
йк deflection of the galvanometer, the extent of the 
two оп depending on the difference in conductivity of the 

19 разрез. If, therefore, one cell of the katharometer con- 


tains & pure gas and the other the same gas mixed with some 
other constituent, the extent of the deflection will be an 
indication of the amount of the second gas present, and the 
galvanometer can be calibrated to show directly the percentage 
composition of the mixture. The difference in conductivity 
between air and carbon-dioxide enables the method to be 
employed to determine the percentage of CO, in flue gases. 
Fig. 13 shows the katharometer and water aspirator, which 
are enclosed in a metal case with a glass door. н is the 
katharometer screwed into the chamber к; the open cell of 
the katharometer commnnicates with this chamber, throngch 
which the flue gases are drawn by the water aspirator Р. 
The other cell of the katharometer, which is filled with алг, 
is connected to the tube F containing water, so that the air 
in the katharometer cell is kept saturated. The object of 
this is to prevent the water vapour in the flue gases from 
vitiating the readings, as it would do if the flue gases were 
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Fic. 12.—FosrER PYROMETER IN FIXED HOUSING: 


compared with dry air. When the gas in both cells is satu- 
rated. with water vapour the effect of the latter is the eame 
on both eides, and the readings are not influenced. Owing 
to the nearly equal conductivities of air and carbon-monoxide: 
the presence of the latter gas does not affect the readings. 
To the ecrewed plug @ is attached a filter box of glass wool: 


Ц 


FIG. 13.--Слмвираов ELECTRICAL CO, RECORDER. 


for cleaning the gas which passes into the katharometer: р 
is the water inlet to the aspirator, and the pipe carrying the 
gas from the flue is connected to the tube c. A soot filter. 
should be inserted between the flue and the tube c, and at 
the lowest point of the pipe a т-ріесе with its end dipping 
under water should be provided as a drain for condensed 
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steam. The U tube on the front of the aspirator is half filled 
with water, and when the aspirator is not working the water 
level in this tube will be quite steady, and will indicate the 
chimney draught. The water flow regulator B is designed 
{о give maximum efficiency in the working of the aspirator; 


Fia. 14.— CAMBRIDGE GALVANOMETER. 


the flow is adjusted until water runs freely out of the fine 
tube at the bottom, and only trickles out of the wider over- 
flow pipe. The water consumption is about five gallons per 
hour. The records are obtained by means of a thread re- 
corder, which eonsists essentially of a suspended coil galvano- 
meter in which the pointer is depressed by means of & clock- 
work mechanism at intervals on to а thread impregnated 
with ink, which passes above the eurface of а revolving drum 
carrying а chart. The charts are calibrated to read directly 
the percentage of CO,. 

moving-coil galvanometer, shown in fig. 14, has been 
designed to provide a simple and inexpensive instrument of 
g sensitivity euitable for general laboratory work and for 
students’ use. The coil is: wound with non-magnetic, silk- 
covered wire on a wood former, suspended by phosphor 
bronze-strip from & simple torsion head, and can be clamped 
by turning a handle. The small metal chamber enclosing the 
magnet poes and tbe moving coil is made dust-tight. ith 
the standard phosphor-bronze suspension the complete period 
of Ше double swing out of the magnetic field is about 
6 seconds, and the deflection time when critically damped 
about 4 seconds. The galvanometers are supplied with the 
coils critically damped unleæ specially ordered for ballistio or 
other work. No external damping coil is, therefore, required. 


(To be concluded.) 


————— . 


American Declaration on Productive Power.— The 
American Society of Mechanical Engineers during its annual 
meeting on Deoember 4th, adopted the following declaration of 
principles in regard to industrial conditions :— 

"Social and industrial unrest result from the fact that human 
relations have not kept step with economic evolution. 

Competent directive management of essential enterprises is the 
logical solution. Such management must be free from autocratic 
control, whether by capital or by labour. 

“Sharp social or industrial disputes are no longer private: 
Society is affected. therefore such cases must be subject to the 
decision of authorities based upon intrinsic, not arbitrary law. 

" Industry and public utilities must serve the people. There is 
no room for speoial privilege of capital or of labour. Strikes, 
irregular employment. or arbitrary acts of ownership or of 
management are harmful not alone to the immediate parties, but to 
society as a whole. 

Productivity and public service ате absolutely essential. 

" On account of the peculiarly intimate familiarity of engineers 
with industrial problems, our responsibility is great. 

“ Therefore, we, engineers and members of the American Society 
of Mechanical Engineers, declare that the following essentials are 
established by facts and experience, and urge all of our members 
to uphold them and invite other engineers to co-operate with us in 
having them unanimously recognised, viz. : 

“Every important enterprise must adopt competent productive 
management, unbiased by special privilege of capital or of labour, 
теш disputes must be subinitted to authorities based upon intrinsic 

aw. 

“Credit capital represents the productive ability of the oom- 
munity and should be administered with the sole view to the 
economy of productive power, that is, it should be granted only to 
those who are able to render valuable servioe." 


LEGAL. 


WOREMEN'8 COMPENSATION CASES. 
JupnGE GRAHAM, K. C., gave a considered judgment in the 


Bow County Court, on January 21st, in the Workmen's Com- 


pensation Act claim in which Edward Hanxwell, an assistant: 


engine driver, asked for an award of £1 a week, or £150, from 
the Charing Cross, West End and City Electricity Supply 
Co., Ltd. Mr. Barnes appeared for the applicant, and Mr. 
Ellis Hill was counsel for the respondents. The man was 


cleaning the engine pit, when the ladder fell, and he fractured , 


his right wrist. At the time, he alleged, he was earning 
£4 195. a week, and wae paid 95s. compensation. Then he 
went back to work, but found it most difficult to turn the 
levers with his wrist so injured. Then he was dismissed, 
but the union kicked up a rumpus about it, and he was taken 
on again, but the. work he then got was to help in the 
cleaning out of the street boxes, for which he was being paid 
£3 10s. a week, his loss therefore being severe. The defence 
was that the man absented himself from work for three days 
without notiée, and a great electricity concern like theirs 
could not put up with men like that. He was a war-time 
hand, and they were having a number of employés home 
demobilised, so his place was filled. He was not discharged 
because he was incapable of doing his work, but anyway 
they had to keep their obligations to demobilised em- 
ployés, so that they did not see how he could have anything 
to complain of; they could not keep an unreliable hand as an 
assistant engine driver. Medical evidence was called to show 
that the injury to the wrist would not affect his work at the 
engine. Judge Graham, in his considered judgment, said : 
“I do not think that the defective grip, and the inability to 
revolve his hand, of which the applicant complained, pre- 
vented him from doing the work he was doing before the 
accident. In my opinion, he was quite capable of doing it, 
and Dr. Thompson, the medical referee, agrees with me. 
The application must therefore be dismissed with costs.”’ 


British THoMsoN-HousTON Co., LTD. v. Corona LAMP 
WORKS. 


IN the Chancery Division, on Tuesday, January 20th, Mr. 
Justice Sargant began the hearing of an action by the British 
Thomson-Houston’ Oo., Ltd., of 83, Cannon Street, E.C., 
against the Corona Lamp Works, of Ascham Street, Kentish 
Town, N.W., for an injunction restraining the defendants 
from infringing their letters patent No. 10,918, and asking for 


damages, or an account of profits, and delivery up of any 


infringing articles. 

Mr. Colefax, K.C., Mr. T. Hunter Gray, K.C., and Mr. 
Whitehead were for the plaintiffs, and Mr. А. T. Kerly, K.C., 
Mr. R. Frost, and Mr. J. Ewart Walker for the defendants. 

Mr. CoLEFAx said the patent was concerned with improve- 
ments in incandescent electric lamps, and related to gas-filled 
lamps in contradistinction to vacuum Jam It was an in- 
vention which had given rise to the '' half-watt damp," and 
was made and worked out in the laboratories of the General 
Electric Co., U.S.A. It was found that by filing the 
lamp with an inert gas, and using either a thick or а spiral 
filament, a lamp could be produced of a higher efficiency 
than any previously put on the market. The defendants 
relied on various specifications. of other patents which, they 
said, disclosed the ihvention now in question. It was also 
alleged by the defence that there was invalidity and insuffi- 
ciency, and infringement was denied. They admitted selling 
certain lamps which, the plaintiffs said, infringed the patent, 
being gas-filled and with spiral filaments. | 

Mr. JAMES SWINBURNE, consulting engineer, said it was 
found that the tungsten lamp could not be made commercially 


under one watt per candle, and the inventor realieed that. 


if he put a suitable gas into the bulb it might stop the 
vaporisation of the filament, and carry away the heat. He 
also found that under proper conditions with & thick filament 
the light was increased. The result of the invention was а 
fundamental change in the process of lamp manufacture, 
which was of enormous commercial importance. 

ined, Mr. Swinburne said he onlv knew of a 
very few lamps on the market without spiral filaments. 

Mr. Квү: Have vou ever eeen а half-watt lamp with a 
straight filament?—Oh, yes: but I don't know whether I 
have seen them commercially. 

Have you ever seen any lamps with straight filaments 
made within this specification?—I don’t remember having 
seen one. 

Do the lamp-makers desire to have the filaments as thick 
ав circumstances will allow? — Tes. 

On Wednesday, January 9218, Mr. Swinburne was cross- 
examined further by Mr. Kerly, and agreed with counsel that 


the only way he could turn a vacuum lamp into а gas-filled- 


lamp for the same candle power and fixed voltage was by re- 
ducing the section und aleo reducing the length of the fila- 
шепі. 

The hearing was continued on Thursday and Friday. 

Dr. Passmore, consulting chemist. giving evidence for the 
plaintiffs, said he had considered the plaintiff's specification 
and the various alleged anticipations. Не ват no difficulty 
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in comprehending the invention or in putting it into practical 
use. In the plaintiffs’ specification were the words in con- 
centrated fori," and he saw no difficulty in applying that 
alternative practically. Working in a gas, one knew that the 
exposure of the surface cooled the mass considerably; one 
wanted to expose less surface, and one concentrated mass 
still retaining the filament. Contrasting the filament in a 
lamp in accordance with the invention with that of the tung- 
stel vacuum lamp, the range of temperature was from 2,000 
deg., at which the vacuum tungsten lamp ran, to 2,500 deg.- 
3,000 deg., at which they could and must run in order to 
get the increased efliciency of the gas-filled lamp. "The specifi- 
cation referred to tungsten or other refractory metal. At the 
date of the patent there were other refractory metals than 
tungsten, known as tantalum, osmium, and molybdenum. 

Mr. EDWARD ALFRED GIMINGHAM, a practical electric lamp 
maker, in cross-examination, said this was an advance on 
all previous practice. In each forin of incandescent electric 
lamp the difficulty had been to get a low candle-power with а 
high voltage. So far as gas-filled lamps were concerned, im- 
provement was still going on, and to-day they could obtain 
a much lower candle-power on a voltage of 100 volts. 

Mr. J. Н. Gray, K.C., for the plaintiffs, said sales of the 
patented lamps in this country could be proved to amount to 
5,800,000. Addressing the Court on the conclusion of the 
plaintiffs’ case, Mr. Gray said none of the prior documents 
relied on by the defendants showed a combination of gas and 
coiled wire. The suggestion that there was a wonderful com- 
bination or ring that controlled tungsten filament lamps had 
not been proved. There was & large number of patents for 
tungsten filament lamps, but not one of them approached the 
combination now invented. 

Mr. KERLY, opening the defendants’ case, said he attacked 
the patent on two grounds: (1) That the ambit of the mono- 
poly claimed was not indicated with proper definition; and 
(2) that when it had been ascertained that the alleged inven- 
tion was as claimed, there was, having regard to the admitted 
public knowledge and the prior specifications, no such in- 
vention. 

On Tuesday, when the hearing was resumed, Mr. KERLY 
said there were two quite distinct branches of the argument 
that he desired to press on his lordship; in logical order 
they were (1) meaning of the definition and the sufficiency of 
the claim; and (2) the subject matter. He attached the 
greater importance to the subject matter, but the question 
of the definition was a serious matter for consideration. The 
question whether the definition was sufficiently precise had 
two aspects ordinarily: the more important aspect was: had 
the inventor sufficiently described for a user of the patent 
what he proposed to do? The other aspect was: had he 
sufficiently indicated the limits of his monopolv so as to 
show what ground was left open and uncovered by his mono- 
poly? His lordship would have to answer these questions: 
Was there a definite invention? If not, there was nothing to 
define. Was it clearly and definitelv stated in the claim so 
as to show what was left uncovered and free and, incident- 
ally, how to work it? Was the suggested delimitation a fair 
construction of the claim? Was there subject matter? Had 
infringement been proved? Counsel quoted law on the sub- 
ject of definition, and said that for this branch of his case he 
could assume that there was a good invention here if it had 
been properly defined. He contended. however, that the in- 
ventor had claimed a bigger monopoly than he was entitled 
to by his supposed invention. I 
proposition which was sound and also was good law that no 
definition which depended upon prolonged experiments to be 
made by a person who desired to find its limits and then only 
defined the ambit for particular members of the combina- 
tion claimed could possibly be sufficient for patent purposes. 

The hearing was adjourned. : 


A.S.E. v. Smita, BARKER & WILSON. 


НАЛЕАХ Munitions Tribunal, on Monday, gave its decision in 
this case against a firm of machine tool makers, of Halifax, 
who were summoned for breaches of the Restoration of Pre- 
war Practices Act by continuing to employ female labour in 
turning, fitting, and slotting operations, which before the 
war were done by skilled labour or apprentices. The main 
defence, eays the Daily Telegraph, was that the practice of 
employing women was not in consequence of the war, but 
owing to standardisation making the work of a repetitive 
character. The tribunal considered that the former practice 
was departed from in consequence of the war: but. believing 
that the respondents acted in good faith, they imposed a modi. 
fied penalty of £50. Notice of appeal was given. 


FARRANT v. County оғ LONDON ELECTRIC SUPPLY Co., Lan. 


IN the City of London Court, on January 26th, before Assis- 
tant Judge Jackson, this case, already reported in these 
columns, was mentioned by Mr. W. J. Tark, the appii- 
cant’s solicitor. The action had been brought by Mrs. Eliza- 
beth Farrant. 84, Fame Park Road. Putney, against the re- 
spondents, Moorgate Court, Moorgate Place, E.C., to recover 
£300 as compensation for the death of her husband who was 
killed on May 3186 at the respondents’ high power sub-station 
at Pascals works, Streatham, when in one of the switch rooma. 


He submitted as a general 


When the case was tried before the Deputy Judge, Sir John 
Paget, K.C., he found for the applicant for £300 and coste. 
Mr. Lark said that the respondents had intimated their in- 
tention of appealing, and notice of appeal had been lodged. 
But they had now decided not to appeal, and application was 
therefore now made for payment out of the £300 to the 
widow. She was the only dependent. The Assistant Judge 
granted the application. ; 


LiNDSELL v. PAIGNTON ELECTRIC Licut Co. 


AN interesting question with regard to whether a company 
should charge for electricity supplied to а kinema as for power 
or for lighting purposes, came before the Divisional Court 


- of King’s Bench, composed of Mr. Justice Bray and Mr. Jus- 


tice Bailhache. on January 23rd. upon an appeal from the 
judgment of the County Court judge of Paignton. 

Mr. Cecil Ince appeared for the appellants, who were the 
Paignton Electric Light Co., and Mr. Jowitt was counsel for 
the respondent, who is the proprietor of a picture palace at 
Paignton. 

Mr. Ince said that the apneal was from a judgment in favour 
of the plaintiff in the action which was for the return of 
alleged overcharge by the electric lighting company, which 
the plaintiff said he had paid under protest as the charge had 
been made for lighting instead of for power. The figures were 
comparatively small, but the question involved was of great 
imnortance to electric companies supplying vower to kinema 
halls. The rate for supplving energy for lighting was 7d. per 
unit. while that for motive power was onlv 3d. The short 
point was whether energy supplied to a kinema hall and 
passed through a transformer which reduced the pressure. 
and which was then fed to an arc lamn used to throw the 
picture on the screen was supplied for lighting or for motive 
потег. His contention. said connsel, was that it was supplied 
for lighting, and should be paid for at the higher rate. The 
contract was in the application by the respondent for the 
sunplv of electricity bv the companv. If he used it for 
liehting purposes he was to pav for it at the higher rate of 
7d. per unit. The current was led to the transformer at a 
pressure of 440 volts, and passed out at a voltage of 60, and 
was used for an arc lamp. 

Mn. Justice BartHacHE said that if the current had been 
supplied direct to the !antern it would obviouslv have been 
for lighting purposes. but it was passed throuch the trans- 
former to make it more useful for the purpose for which the 
plaintiff required it. 

Mn. Incr said that only one ampere was used for the film- 
driving machine. the remainder being used for lighting. Tt 
was one ont of 35. which was a very small proportion. The 
comnanv charged the whole to lighting. 

Mn. Justice BartHACRE : Then to the extent of 1/35 of the 
whole thev were wrong. P 

Mn. Incr, in reply to questions hv his lordshin. said that 
the current used to licht the hall did not pass throngh the 
converter. and for it there was a separate meter. His sub- 
mission was that the learned jndge of the County Court 
misled himself hv not looking at the whole process. 

п. Jowrrt, for the respondent. said that it was a pure 

question of fact. ая to how the electricity which lit the arc 
lamp came into existence. If it was the electricity anp- 
nlied hv the company used merelv in a different shane then 
it might be said that the electricitv used for lishting the 
arc lantern was supplied bv the appellants. But the dynamo 
created new electricity altogether. Jt was mere accident 
that the dynamo was driven hy electricity and not gas. The 
company's energy was used for motive power only. 
Their lordshins intimated that under all the circumstances 
it was desirable that thev should. before giving judgment, 
see the report of the expert, Mr. Swinton, upon which the 
Connty Court judge was said to have acted. 

The hearing was thereupon adjonrned for the production 
of that report. 


en en ron) 


REVIEWS. 


The Coal Consumption of Power Plants. By R. H. P reons 
M. Can. Soc. C. E.  Assoc.M.Inst.C.E. Pp. 21 j 
ILE THE ELrcrRICAL Review, Ltd. 1919. 

net. 


The difficulty of obtaining coal at all nowadays, not to 
mention the price which has to be paid for it even when it 
is procurable, is compelling all consumers to take far more 
interest than formerly in the efficient operation of their boiler 
plants. The present monograph appears, therefore, at a very 
opportune time, providing as it does a really practical method 
of keeping а continuous check upon the efficiency with which 
coal is utilised for the purposes of steam raising. What the 
author does, in the first place, is to show engineers how to 
get а definite answer, and one applicable to their own par- 
ticular plants, to the following’ questions, viz., how much 
coal ought to be burnt for any particular output of епегоу. 
and how much water should be evaporated by this quantity 
of coal? Such knowledge provides criteria against which the 
actual performance on everv shift can be judged, no matter 
what the output of the plant may be. Thus the effect of 
any change in operating conditions, whether intentional or 
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otherwise, can be immediately detected. This in itself is 
sufficient to bring about a rapid improvement in the economy 
of most plants. | : 
Fhe method devised by Mr. Parsons is а graphic one, во 
that the results appeal to the eye in a manner that mere 
figures can hardly do. Yet the analytical study of the graphs, 
ad given in the pamphlet, throws a most interesting light 
upon the operation of a station. It is shown that the con- 
stant losses both in the boiler room and engine room can be 
readil ET determined, and that the exact quantity of coal re- 
qui for any additional load that the station may be called 
upon to carry can be calculated. The merit of the method 
is that these resulta are obtained, not by laboriously building 
p estimates from first principles, but by deducing them 
directly from the everyday performances of the plant without 
the necessity of making any special experiments. The re- 
viewer, from his personal experience, can give testimony as 
to the practical advantages of the method in maintaining 
% high boiler-room and .engine-room efficiency, while the 
mimes into the fundamental conditions of the plant which 
results from a study of the graphs is greater than can be 
obtained in any other way. 
The latter portion of the pamphlet contains some very 
practical remarks ‘upon bonus schemes in general, and then 
proces to describe a system of bonus payment to power- 
ouse employés in respect of efficiency of operation. Each 
class of workers is considered separately. and each shift also 
stands or falls on its own merits, so that the demoralising 
effect of & general bonus shared equally amongst all employés 
ty avoided. The inauguration of any satisfactory nus 
scheme on a power plant depends first of all upon the prac- 
ticability of devising some method of determining the eff- 
ciency of operation of the boiler room and engine room re- 
spectively. As the first part of the pamphlet shows how the 
efficiencies of these departments can be definitely ascertained. 
the correlation of a bonus scheme with the efficiency obtained 
is not a difficult matter. Several schemes might be devised. 
but we doubt if any could be found which would be simpler 
and more generaly applicable than that advocated in the 
work under review. Briefly. it consists of compering the 
operating results with the standards of efficiency of the par- 
tacular plant, and then increasing the workmen’s wages by 
the eame percentage as that by which thev may have im- 
proved upon the standard. As the latter is essentially the 
average of the station performances, there is always an even 
chance of beating it. Moreover, while the bonus is an accept- 
able amount in respect of such savings as are normally pos- 
sible, it works out to a limit of double time?“; which any 
station manager would gladly pay if one hundred per cent. 
of his fuel could be saved! il. 
„The bonus scheme, like the method of keeping а check 
upon coal and water consumption, is applieable to industrial 
undertakings of all kinds, and is by no means confined to 
central power stations. All engineers using coal should. 
therefore, study the pamphlet in question. for they will find 
it one of the most interesting and valuable little publications 
on power-plant economy which has vet appeared, while the 
experience and reputation of the author are sufficient guaran- 
tee that his recommendations are both sound and practical. 
It deserves, and no doubt will have, a very wide circulation. 


F. D. N. 


The Thermionic Valve and its Developments in Radiotcle- 
graphy. and. Telephony. By Prof. J. A. Fleming. M.A.. 
D. Sc., F. R. S. London: The Wireless Press, Ltd. Рр. 

.. XV＋T 280. 1919. Price 15s. net. i 


It is very fitting that the pioneer of the thermionic valve 
should be the first to publish in this country a comprehensive 
volume dealing with the applications of a device which, by 
his genius, was made possible, although its practical develop- 
ment has been very largely shared by others. | 

As one reads the first chapter of his book, one recognises the 
same qualities, the eame lucidity, the same facility for ren. 
dering опро that which is really complex. which charac- 
terises Dr. Fleming’s previous works on wireless telegraphy. 

Its readability and the convincing style appeal first to the 
reader. He then appreciates the concentrated mass of in- 
formation supplied. 

The objects of the book are, as Dr. Fleming admits, two- 
fold. He desires to collect and present the essential facts 
connected with the development of the thermionic vacuum 
tube. He haa also found it incumbent on him to explain in 
detail the early history of the Fleming valve. ''on account 
of the efforts which have been made to depreciate the anthor's 
work." This he does in an interesting manner, which em- 
braces the discoveries which led up to the application of the 
unidirectional conductivity of a lamp containing a cold plate 
to the receiving of wireless signals. The first half of the 
present volume is devoted to this object, and an appendix :s 
added, containing in detail accounts of the famous American 
patent actions dealing with the Fleming valve. А portion 
of the book is thus given а rather controversial appearance. 
which, however, is readily excusable. It is not desired here 
to provide any excuse for а revival of а controversy which 
perhaps has heen influenced just a little by commercial con- 
siderations. The wireless community. as a whole. are a little 
tired of the discussion and the lack of generosity and mutual 
recognition sometimes shown. mE 


1 * * 
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Chapter I is an historical introduction. The discov and 
measurements of the electron are fully described, апа also 
the early work in connection with thermionic currente. Prof. 
Richardson's work is given the prominence due to it. | 

Chapter II describes the origin of the Fleming valve, its 
development and practical applications. The author points 
out that a common mistake is to suppose that the Fleming 
valve was designed to be operated as & soft valve containing 
jonisable gas. He remarks that he never specified the degree 
of vacuum, and quotes his article in Technics of April, 1905. 
He always attributed the action of the valve to electronic 
emission, and maintains, with considerable justification, that 
the result of improved methods of exhaustion does not con- 
stitute a new invention. While giving generous appreciation 
to the work of Langmuir, Dr. Fleming considers that the 
vacuum tubes of the '* pliotron " class are merely more highly 
exhausted Fleming valves. The difference between the two 
is quantitative rather than qualitative. — The last portion of 
Chapter IL contains descriptions of various vacuum pumps 
including the Geryck, Gaede, Cosmos, and Langmuir pumps. 
These few pages will be of considerable interest to the tech- 
nical reader. 

Chapter ШЇ deals with the three-electrode vacuum tube 
invented by Lee de Forest. ‘The work of Armstrong, Lieben. 
Reisz, and others is mentioned. A method of measuring 
alopes of characteristic curves devised by E. V. Appleton 38 
described. 

Chapter IV deals with the valve as a generator of oscula- 
tions. It is pointed out that Franklin's ''reaction " patent 
(No. 13,636/13) was applied for three months before Arm- 
strong's regenerative patent. Various typical circuits are 
shown and also methods of using the Dynatron. 

Chapter V describes briefly the action of the valve as 4 
detector. А description is given of current limiting devices 
developed bv F. P. Swann aud G. M. Wright. 

Chapter VI is a very brief account of the use of the vacuuin 
tube in wireless telephony. | 

Chapter VII deals With modern improvements in ther- 
mionic apparatus, and a number of amplifier circuits, con- 
tinuous wave receivers, and continuous wave transmitters аге 
described. The volume closes with a few quotations from 
recent theoretical papers. | | 

Throughout the book the nuthor gives innumerable refer- 
ences which are of very great use to the reader who proposes 
to go further into the subject. The fullest recognition 18 
given to the work of other investigators. 

The first portion of the book, especially, із of the utmost 
value. and one's onlv regret is that the '' severe limitations 
imposed upon the size of the book prevented the inclusion 
of some of the latest circuits and apparatus. The volume will 
receive a well-deserved success. 

The format. printing. and paper of the book are of high 
quality, and the publishers are to be congratulated on their 
part in the production of the voluine.—JOHN Scorr-TAGGART. 


Foster's Pocket Refersnce Books. Published by Frank Foster, 
College Road, Manchester. Price 2s. net each. 


No. 1, Mechanical Engineering.—This little book of ninety- 
odd pages of notes and general information on mechanical 
engineering will be found to contain a fair proportion of 
matter not given in other pocket reference books. The infor- 
mation is concise, definite, and in most cases based on up-to- 
date practice and experience. ‘The range of subjects dealt 
with is mueh wider than usual in books of this character, 
and includes notes and tables on cotton mill machinery, paper 
making. brickwork, portland cement, timber, gas producers, 
and a variety of other matters of general interest to the 
mechanical engineer. 

[t is rather hard to say to whom this little book would he 
most useful; the works manager and the consulting engineer 
will find a great deal of useful, practical, and reliable informa- 
tion. It would be an advantage if the index was enlarged for 
reference purposes. 

No. 2. Tron and Steel Work.—This book contains 110 pages 
of extremely useful information, both in form of notes and 
tables. A good deal of the matter is original, and much of 
the remainder cannot be found in other pocket books. It 
should be of great use to all those engaged in the iron and 
steel industry, and can be recommended. - 

The following subjects are dealt with either in the form 
of tables or notes: Coke-oven recovery ; blast furnaces, design, 
output, and slags; blast furnace gases; electric furnaces; 
blowing engines; open hearth furnaces; acid open bearth; 
basic open hearth; crucible steel; tool steel manufacture. 
The important subject of rolling mills is dealt with in detail. 

No. 3, Foundry, Iron and Steel. Non-ferrous.—Again in this 
book we find & large amount of information not contained in 
the majority of pocket books. It deals with a subject of which 
the average moulder knows very little. The matter is con- 
densed and written in a manner any mechanic can understand. 
The subjects dealt with include every branch of iron and 
steel moulding, the most important being: Moulding sands, 
core sands, pouring sands, moulds, cast iron mixtures, 
cupola charges, suggested standards for mixtures, steel 
melting, electric steel furnaces and phosphor bronze mixing. 
This book deserves a successful sale among all those engaged 
on the practical side of foundry work. в P 
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BUSINESS. NOTES. s. 


Oor Half-Yearly Index.—The Index to Vol. 85 of the 
ELECTRICAL REVIEW, which is now ready, will be supplied only 
to those who, through the post, specially apply for it. To such 
it will be supplied for 3d., post free. Any reader or advertiser, at 
home or abroad, who requires a copy for binding, or for other 

is asked to make application therefor promptly to: The 
Publisher, ELECTBICAL REVIEW, 4, Ludgate Hill, London, Е.С. 4. 


Clearing Office (Enemy Debts).—The Controller states 
that the pre-war rate of exchange on Germany referred to in the 
Treaty of Peace, at which debts or claims against German nationals 
are convertible into British currency is—Marks 20.5075 equals £1— 
and that the calculation must be made by the creditor or debtor 
before preferring his claim or tendering payment of his debt. 


. Notice is also given to debtors of German nationals for sums of 


under £50, who were not required under the Proclamation to 
register their debts with the Public Trustee, that they are required 
at once to pay to the Controller at Cornwall House, Stamford 
Street, S.E. 1, the amount of such debts with interest at 5 per cent. 
per annum from August 4th, 1914, except in cases where the debtor 
is liable to pay interest at some different rate or from some other 
date. Oreditors in preferring their claims are requested to comply 
with the direotions in the margin of the form of proof and circular 
letter which was sent to them by the Controller. It is of impor- 
tance that two extra copies of the detailed particulars of the 
account which is endorsed on or exhibited to the proof, should be 
attached to it when lodged at the Clearing Office. Failure to 
obeerve this requirement will lead to delay in payment of the 
claim, 

Spanish Government Contracts.—A translation of a 
complete list of articles in which foreign competition will be 
admitted in connection with the Spanish Government Contracts 
during 1920 may be consulted by British firms on application to 
the Latin-American Section of the Department. of Overseas Trade. 
The Board of Trade Journal states that the list is divided. into 
sections, including machinery, motors, engines and apparatus in 
general ; electrical materials ; scientific materia] for instruction and 
research purposes ; material for building purposes, &c. 


Continental Trade Tours.—In order to compete with 
the permanent samples exhibitions and kindred enterprises now in 
being or process of formation on the Continent, the Department 
of Overseas Trade (Foreign Office and Board of Trade) proposes to 
organise a series of British trade tours in the important commercial 
cities of Europe. Provided а sufficient number of British manu- 
facturers are willing to participate in the scheme, ita organisation 
can be put in hand immediately, as the necessary preliminaries 
have been completed. The undertaking would be handled on the 
lines of а theatrical tour—viz, movable shows visiting permanent 
buildings at fixed dates advertised in advance. Sites would be 
secured in the important Oontinental centres of industry, either by 
Consular arrangement or with the co-operation of the local 
Chambers of Commerce. The various trade fairs would then tour 
these sites, occupying roughly a month at each city, а full fort- 
night in actual exhibition, and the remainder in erecting, dis- 
mantling, packing, and transportation. This period would vary 
slightly, as shown in the following itinerary and time-table :— 


D 


Open for Open for 
Amsterdam e Я .. 9 weeks. Barcelona .. 2 weeks. 
Brussels Tc .. 9weeks. Marseilles .. 2 weeks. 
Amiens x gs .. 1 week. Genoa.. . 2 weeks. 
Paris T А .. 2 weeks. Naples.. .. 9 weeks. 
Bordeaux "E . 2 weeks. Athens.. Е Sa .. 2 weeks. 
Lisbon EN .. 2 weeks. Constantinople m .. 9 weeks. 


At the outset there will be four exhibitions starting at intervals 
of four weeks. The work of advertising, publicity, and issuing 
invitations to the right class of buyers and of the public would 
be undertaken by our Trade Commissioners and Commercial Secre- 
taries Particulars of costs and regulations are not yet available, 
but will be issued shortly.— Board of Trade Journal. | 


The New Italian Tariff.— The proposed new Customs 
tariff in Italy is now under the consideration of a Parliamentary 
Committee. It was prepared under the auspices of the late Govern- 
ment, and is of a highly protectionist nature, a special differentiation 
being made aa between goods from late enemy countries and those 
from Allied and other nations. It cannot be foreseen what 
alterations, if any, the tariff will undergo under the new Govern- 
ment. As projected, however, the duty on steam marine engines, 
Which in the old tariff amounted to 6 lire per cwt., is put at 94 lire 
рег cwt, in the general tariff, whereas such engines of German or 
Austrian origin are to be subject to a rate of 56 lire рег cwt. The 
same rates also apply to steam engines of all kinds. 


- An A. E. G. Extension.—The Berlin A.E.G., whose cable 
factory adjoins the Oberschonweide engineering works, proposes to 
acquire the latter for a sum of 7,500,000 marks, The works, which 
із closely associated with the Ludwig Loewe group, was formerly 
known as the German Niles machine-tool works. 


Industria]! Tendencies in Germany.— Deut. Allg. Alg. 
states (according to the Economie Review), that Messrs. Lud w. 
Loewe & Co., of Berlin, are increasing their capital by Mk. 5 mill., 

10 view of. the increased costs of production and the decline in 
the workers’ efficiency. | 

Industria] League: Change of Offices.—The Industrial 
League and Oounoil has moved into larger premises at Grosvenor 
Mansions, 83, Victoria Street, 80.1, 0000000 | 


Prices of German and Swiss Electrical Securities. 
The Deut. Allg. Ltg. gives the following fluctuations in shares op 
the Berlin Bourse during December :— peek es MS x : 

/ . Dec.lst. Dec. th. Dec, 19th, Deo, Slat. 

Deutsch -Ueberseeische | | » 


Elektrizitategesellechaft 812 676 | 560 . 915: 
A.E.G. n vss eee 240 249'76 230 243 
Schuckert ... s s. 14760 141 140... .181 

Siemens u. Halske .. 243 255 255 4171. 


The following falls in Swies аһатев on the Zurich Bourse during 
1919 are reported by the V. Zürcher Ag. — M 
i : Dea. 81st, 1918. ` Dec. Sist, 1919. : 


Electrobank. Zürich T .. 880 260 
Aluminium Ind. Ges. 2,790 1,790 | 
Brown-Boveri A.G. es .. 1,460 1,220 

7 E I —KEoosnomio Review. 
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Postage on Catalognes.—We mentioned in a leaderette 
last week the folly of under-stamping foreign trade correspondence 
and catalogues. The instance there quoted is now followed by a 
similar error in sending catalogues to Canada. The Board of Trade 
Journal says that Н.М, Trade Commissioner at Ontario has received 
complaint from a Canadian Steel Corporation that United Kingdom 
firms continue to send them printed matter insufficiently stamped. 
The Cerporation will declina to accept such in future. зз 


Bankruptcy Proceedings. Ке Ernest Вонм,. electric 
lamp manufacturer, 5, Boxworth Grove, Barnsbury, N.—This 
bankrupt, who failed in July, 1907, applied at the London Bank- 
ruptcy Court on. January 22nd, for an order ef discharge. Mr. 
Garton, Official Reoeiver, reported that the applicant, a German, 
came to England in 1880, with £15 or £20,and from 1883 till 
November, 1903, carried on business in London. In 1901 he 
patented a form of electric lamp, and in November, 1908, he 
agreed to assign 'his interest in the invention to а firm of 
accountants, who had provided money to pay off a mortgage. on 
behalf of a company which they undertook to form to acquire the 
patents, and in which he was to have received certain shares. Thé 
bankrupt was subsequently employed in the manufacture of the 
lamp at the company's premises till. April, 1904,-but was then 
dismissed, and shortly afterwards commenced proceedings for 
specific performance of the firm's agreement to form a company. 
In February, 1905, Bohm's Lens Lamp Co., Ltd., was registered by 
the firm, but the bankrupt never received any shares therein. 
During August, 1905,.in anticipation of en arrangement being 
come to with the firm, the bankrupt sold his interest in the 
invention to B.N.C. Syndicate for £683, payable as to 4150.in 
cash. and the balance in shares of the syndicate, which undertook 
to form a company with a capital of £60,000, to acquire and 
exploit the patents. Оп the formation of this company, he was to 
have received £850 in cash, and £17,500 in shares. In December, 
1905, Lens Lamp Co., Ltd., was registered, but never went to allot- 
ment. During the following April, proceedings were commenced 
in the Chancery Division against the bankrupt and the syndicate, 
by Mr, Sheffield Neave (the petitioning creditor), who claimed to 
be absolutely entitled, in the events which had happened, to the 
said invention and patents, and as thé result of those proceedings, 
judgment wás given for the plaintiffs in November,.1906. During 
the previous May, the bankrupt had commenced an action in the 
King's Bench Division against the petitioning creditor and others, 
claiming damages for fraud and breach of contract, but he..was 
unable to carry through that action owing to lack of funds. He 
attributed his failure to inability to realise his interest in the 
invention, to liability for law costs, and to exceas of expenditure 
over income. The offences alleged by the Official Receiver were : 
(1) Insufficiency of asseta to equal 10s.in the £ on the amount of 
the unsecured liabilities ; and (2) omission to keep proper books of 
account. The bankrupt's solicitor asked for the discharge to be 
granted subject to judgment for £15. He pointed out that it was 
a very old case, the receiving order having been made in 1907. 
The bankrupt was an old man, and wished to be relieved of t 
stigma of bankruptcy. It was true he was a German, but he hi 
been in this country most of hislife; he had married an English 
wife, and his two sons had served in the Army on the English aide. 
Mr. Registrar Hope granted an order as desired, remarking thàt 
the money must be paid into Court before the discharge would 
become effective. | eR 

M. B. MouNTAIN (Economy Appliances and Engineering Co,), 
engineer, lately at 66, Victoria Street, London, 8S.W.—First and final 
dividend of 4s. 9d., payable by Saher & Davis, 28, Theobald's 


Road, W.C. 1. 


The А.5.Е. — The Daily Dispatch (Manchester) states 
that a delegate meeting of the Amalgamated Society of Engineers 
is being held in London to hear the report of the deputation sent 
to America to negotiate with the International Association of 
Machinists on the basis for bringing both organisations together. 
The proposals to be submitted are that the A.S.E. ghall cease to 
operate as & labour organisation in the United States, and ahall 
transfer into the International Association of Machinists al) 
members enrolled in the books of the American branches ; also that 
the International Association of Machinists shall cease to operate 
in Canada for a period of 10 years, and shall transfer in a body ita 
entire Canadian membership into the A. S. E. Са 


——— —— 
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Liquidations and Dissolations.—AcctUmuLators, LTD. 
—Winding up voluntarily for the purpose of reconstruction. 
Meeting of creditors, February 7th, at Мауьшу Hill, Woking. 
New company to be formed named Accumulators of Woking, Ltd. 
Liquidator, Мг. W. J. Matthews, 1, Laurence Pountney Hill, E C. 

PATENT DEVELOPMENT SYNDICATE, LTD.—Meeting called for 
February 27th, at Broad Street House, Е.С., to hear an account 
of the winding-up from the liquidator, Mr. T. 8. Jones. 

WESTERN MAGNETO WORKS, magneto repairers, 188, Blythe 

W. 14.—Messrs. A. Н. Clarke, A. C. G. Newcombe, and H. 
Hills, have dissolved partnership. ‘Debts will be attended to by 
Mr. Newcombe. 

The Times announces that the Court has appointed MR. B. Н. 
BINDER, F.C.A., receiver and manager of the Compania de Electri- 
eidad de la Provincia de Buenos Aires. 


German Siemens Works Closed Down by Coal | 


Shortage.—The Economic Heriew quotes from the Adln Zeitung a 
Berlin telegram of January 6th stating that, owing to coal 
shortage, the Siemenswerke and the Siemens-Schuckert A.-G. had 
stopped work until further notice. 


Rand Orders for U.S.A.—The S.d. Mining and Engin- 
eering Journal for December 20th last stated that it understood 
that the two big winders—claimed to be the biggest in the world— 
to be installed at the Randfontein Central deep level shafts were 
to be supplied by the South African General Electric Co. and made 
in the U.S.A. The mechanical portion of the work was, how- 
ever, to be placed with an English firm. Mr. Munro, the chairman 
of the J. C. I.“ said that the new winders would be capable of 
raising a net load of five tons each from a depth of 5,000 ft. at 
4,000 ft. per minute. The Crown Mines winders, which have 
hitherto held the record, can raise eight tons net some 3,500 ft. at 
the same speed, so that there is little to choose between them and 
those to be put in at Randfontein. Randfontein will also be 
installing one of the biggest pumping plants in the world 
soon, and it is understood that the Swiss firm of Sulzer Bros. 
will be the suppliers. British manufacturers, apparently, are 
suffering through the attitude of British labour." 


Civil Servants’ Wages.—A Circular issued by the 
Ministry of Health to local authorities states that, in accordance 
with the award dated November llth, 1919, the Treasury has 
recently authorised for permanent Civil Servants a new acale of 
temporary increase of remuneration owing to the abnormal condi- 
tions resulting from the war. As regards resident officers, it has 
been held by arbitrators that the rates of temporary increase should 
be one-half of the full scale; and emoluments of office of all kinds 
have been added to the salary received in order to determine the 
remuneration upon which the sum payable should be calculated. 
In the case of officers whose remuneration is subject to the sanction 
of the Ministry of Health, such sanction is given during the 
currency of the award now in question, and also in the event of 
any further award being so made.— Manchester Guardian, 


Calendar. — From Messrs. THERMIT, LTD. whose 
offices are now at 155, Church Road, Battersea, S. W. 11, and the whole 
of whose shares are owned by Nobel's Explosives Co., Ltd., Glagow, 
we have received one of their pocket memoranda books, with 
calendar for 1920 and Thermit information. 


Lock-Out of Liverpool Eiectricians.—The lock-out of 
electricians in the Liverpool contracting industry continues, and 
the local Secretary of the National Federated Electrical Association 
has issued a statement, which makes the issues quite clear. The 
dispute originated with the consideration of a new code of working 
rules providing for a 47-hour week, 2s. per hour for a fully com- 
petent electrician, armature winder, and cable jointer, overtime at 
time-and-a-half for the first four hours on the first five days of the 
week, &c., in all, 17 amendments to the existing rules. The men’s 
case is that the rules have been agreed with the employers locally ; 
the constitution of the National Joint Industrial Council does not 
give it authority to ratify, but the Council has the right to veto 
any particular rule. As the National Council has merely put forth 
amendments, which were rejected by the men's representatives, and 
had not vetoed the rules, the men claimed they should be in opera- 
tion, and in some shops they came out on strike. The employers, 
on the other hand, through the Federated Electrical Association, 
state that the rules were agreed with the men, and were sent as a 
recommendation to the National Joint Industrial Council for ratifi- 
cation. They were referred back to the District Joint Industrial 
Council for further consideration. Electrical Trades Union 
members then stated that they were not prepared to accept any 
amendments, and resigned en bloc from the District Joint Industrial 
Oouncil, and the Union demanded the adoption of the rules, failing 
which, all overtime would be stopped, and if this was not effective, 
other and more drastic measures would be taken. The District 
Council had requested that any action be deferred until after the 
meeting of the Council of the National Federated Electrical Associa- 
tion in London, on the 21st inst., but, through the E.T.U. not 
complying, the local employers in the N. F. E. A. were in the 
unenviable position of having to declare & lock-out, not only in 
support of the four firms which were being victimised, but as а 
means of hastening a decision. A deputation from Liverpool put 
the case before the N.F.E.A. in London on the 2186 inst., with the 
result that the Council decided to approach the executive of the 
Electrisal Trades Union, asking if it were willing to submit the 
case to an arbitrator appointed by the Ministry of Labour, the 
Council being of opinion that the question involves other districts, 
And is, therefore, а national question of the greatest importance to 

industry. | 


Staff Dinner.—The staffs of the Bury Electricity Works 
held their annual dinner and social last week at the Royal Hotel. 


. Following the dinner and entertainment, Mr. 8. J. Watson, 


borough electrical engineer, proposed the toast of the “ Electricity 
5 which was responded to by the chairman, Councillor 
olt. 


Applications for British Trade-marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of goods connected with the electrical industries :— 

Magicoal. No. 395,318. Class 18. Electric fires. Herbert Н. 
Berry. 86, Newman Street, London. W., September 18th, 1919. 

Holdtite (lettering combined with & drawing of a vice). No. 
392.951. Class 50. Friction tape, being an electrical insulation 
material composed of fabric treated with an insulating medium. 
United States Rubber Export Co., 1790, Broadway, New York, 


July 2nd, 1919. 


Thor. No. 394,198. Class 6. Electric dish-washing machines 
and electric vacuum cleaners. Hurley Machine Co., 2115 South 
54th Avenue, Cicero, Ill., U.S.A. August 12th, 1919. 

Beeco (lettering combined with design). No. 395,700. Class 13. 
Electrical appliances. Charles Stevens Colton, 61, St. James’ Street, 
London, S.W., October 2nd, 1919. 

While I live I'll crow (lettering combined with design). No. 
396,481. Class 50. Mica insulators. Attwater & Sons, Hopwood 
Street Mills, Preston, October 25th, 1919. 

Dyneto. No. 394,804. Class 6. Electric generators, dynamos 
and electric motors. Dyneto Electric Corporation, 301, Wolf Street, 
Syracuse, New York, U.S.A., September 3rd, 1919. 

Plasphalt. No. 397,205. Class 50. Electrical insulation 
materials made of bitumen combined with other substances. 
Albert E. H. Dussek, Empress Wharf, Sherman Street, Bromley-by- 
Bow, E., November 13th, 1919. 

Design set representing streak of lightning in black circle. 
No. 397,241. Class 2. Electric batteries. Siemens Bros. & Co., 
Ltd. Palace Place Mansions, Kensington Cou't, London, W., 
November 14th, 1919. 


Trade Annonncements.—Owing to increased business, 
the firm of H. A. Easter has built a specially-designed factory. 
The firm will now be known as the BRITISH ELECTRIC Co., and 
the address will be Easter Works, 27-29, Lower Road, Rotherhithe, 
S.E.16. Telephone: Hop 5749." 

Messrs. HAMILTON, FouLps & Co. have removed their head 
offices to the works at 23, Douglas Street, Glasgow. Telephone No.: 
" Central 1253." They now have representatives at Manchester, 
Shettield, Newcastle, Liverpool, and Cardiff, from whom particulars 
of their W. H.“ motor starters can be obtained. ; 

Mr. J. Dawson, late with Charlesworth & Co., has commenced 
business as an electrical engineer at Elliott Street, Oldham. 

Messrs. MARSHALL, Sons & Co., LTD., have removed their 
London offices to 3, London Wall Buildings, E.O. 2. 

The style of the business of Mr. P. W. H. Challenor, iron, steel, 
and hardware merchant, 18, Wallbrook, E.C., has been changed to 
Мкззвз. P. CHALLENOR & Co., Mr. А. A. Challenor having been 
taken into partnership. 

THE ENTERPRISE MANUFACTURING Co, LTD., have been 
appointed sole London agente for Messrs. Н. Clarke & Co., of 
Manchester, who are manufacturers of all clasres of insulating 
material, nuts, bolts, washers, &c., for London and South Wales 
territory. 

We are informed that, in consequence of the initials " ЕАС," 
being already used by & business house, the accumulator charging 
panel bearing this name will in future be known as the Enco.“ 


Trade Union Membership.—The membership figures of 
trade unions for the year 1918 have been announced. At the end 
of that year the 1,220 British trade unions had а membership of 
6.624,000, as compared with 5,547,000 at the end of 1917, being an 
increase of 19 per cent. The women membership stands at, 
roughly, 1} millions.— Daily Telegraph. 


А B.T.H. Reunion.—4A company of about 50 sat down to 
а reunion dinner organised by the ex-Service emp'oyés of the 
British Thomson-Houston Co., Ltd., Coventry Branch, and held at 
the Craven Arms Hotel, Coventry, on Friday last. Mr. F. Betts 
presided, and among those present were Mr. R. Dumas (works 
mansger) Mr. W. G. Groocock (assistant works manager), and 
Mr. F. W. Naylor (chief of the accountants department). After 
the loyal toast, the silent toast, to " Our Glorious Dead," was 
observed, and the names of the 12 late employés (of the Coventry 
Works) who had made the supreme sacrifice were read out, following 
which the company stood in silence for one minute. The toast, 
“The Company," was proposed by Mr. О. A. Pallett, who said how 
much the ex-Service men appreciated the kindness and considera- 
tion shown by the firm, and the way in which they had reinstated 
all who had returned. Mr. R. Dumas responded. In proposing 
the health of " The Visitors.” Mr. T. Holder thanked the visitors 
for their presence, and the valuable work they had done at home 
during the war, especially mentioning Mr. Naylor, and thanking 
him for his zealous efforts on behalf of the soldiers. Mr. Groocock, 
in responding, expressed the hope that the function would be an 
annual occurrence. During the dinner, orchestral music was 
rendered, under the direction of Mr. W. G. Chapman. The 
remainder of the programme was contributed by Mr. D. Taylor 
(oboe soloist), Mr. W. Goalby (violinist), and Mesars. Breeze and 
Robinson sang several popular songs. The singing of God Save 
the King," апа а vote of thanks to the chairman and Mr. E. 
Thomas (who had been responaible for the evening's entertain- 
ment), brought the evening to а close, 
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.. Catalognes and Lists.—Messrs. FULLER'S UNITED 
Кікствіс Works, LTD., of Chadwell Heath, E., have issued a 
- " battery show-sheet, which has been prepared for distri- 

bution to motor garages. Copies will be sent to any applicant. 

The sheet illustrates the Sparta batteries and tabulates particulars 

of different types for popular American cars. Prices, dimensions, 

weights, code-words, &c., are also stated. 

Messrs. L. D. HAND & Oo., 63, High Holborn, W. C. 1.—Price 
schedules of electrical accessories, conduits, cables, &c. 

WESTERN ELECTRIC Oo., LTD.. North Woolwich, 8.E.—Pamphlet 
dealing with the Western-Electrio " Omniphone." 

GENERAL ELECTRIC Oo., LTD., 67, Queen Victoria Street. E.C.— 
Showcard (80 in. x 20 in.) advertising the "Osram" (Gd. E. C.) 
automobile-type lamps. The card illustrates a car, with full head- 
lights, in adark oountry lane. Atthebottom of the picture is а pocket 
designed for the reception of а very useful road-map, also supplied. 

THE REMCO CARBON Oo. LTD., Gravesend.—lllustrated and 
priced catalogue (11 pp.) of “ Remoo " non-metallio resistances. 

THE MICANITE AND INSULATORS, LTD., Empire Works, Black- 
horse Lane, Walthamstow, E. 17.—1920 List of standard insu- 
lating materials (27 pp.) and book of samples. A comprehensive list 
of mica, mioanite, and other insulating materials for all purposes. 
The book of samples contains 15 selected pieces of insulation, 
inoluding moulding micanite and paper, cloth and silk preparations. 

Мезвва. WARD & GOLDSTONE, LTD., Sampson Works, Salford, 
Manchester.—Sectional List No. M 201. A complete catalogue of 
everything electrical for motor-cars, cycles, and garages. Fully 
priced and illustrated. 

Мв. Н. О. SLINGSBY, 142-146, Old Street, Е.С. 1.—List No. 155, 
describing and illustrating various types of mechanical trucks and 
labour-saving devices. 

Messrs, LESCO, LTD., Lloyd's Bank Buildings, King Street, Man- 
chester.—Leafleta illustrating the Lesco lampholder and giving 
instructions for wiring. 

THE BRITISH INSULATED AND HELSBY CABLES, LTD., Prescot, 
Lanos.—Pamphlet No. P.160, deaiing with a mistake proof" 
switch cut-out. Priced and illustrated. 


Swedish Engineering Strike.—This strike is in full 
swing, steps intended to lead up to a settlement having proved 
unsuccessful. 


Belgian Electricity Works During the War.—Some 
interesting references to the diffioult position of Belgian electricity 
supply undertakings during the German occupation are contained 
in the report just issued of the Société d’Electricité du Brabant, of 
Brussels. In June, 1915, the German military authorities started 
the manufacture of barbed wire in a factory they had seized at 
Ruysbroeck, for the operation of which they demanded the whole 
of the electrical output of the Brabant Oo. The directors, con- 
sidering that this was a breach of international agreement with 
regard to war, declined to supply, with the result that the Germans 
not only seized the station and conneoted the mains up to the 
factory, but also imprisoned the general manager and several 
members of the staff. The enemy remained in possession until the 
Armistice, when they departed without leaving any books, cash, 
or account of the financial operations during the occupation. 
Steps are, however, being taken to put in a formal claim to the 
German Government. At the present time the company holds the 
concessions for the supply of electrical energy to 21 small towns 
and communes. 


Auction Sales.— Messrs. P. HUDDLESTON & Co. will 
sell by auction at Hammersmith on February 5th a quantity of 
eleotrical apparatus, including motors, motor-generators, fans, 
cable and wire, &c. Messrs. HALL, PAIN & GOLDSMITH are 
instructed by the Flying Boat Co., Ltd., to sell by auction at the 
Norman Thompson Flight Aerodrome, Middleton, Bognor, the 
freehold buildings, equipment, machinery (including the electric 
lighting and heating plant) and stock, &c., of the Norman Thompson 
Flight Co., Ltd. For further particulars see our Advertisement 
Pages " to-day. 


Patent Restoration.—An order has been made for the 
restoration of Patent No. 23,082, of 1912, for "improvements in 
electrio heating and cooking apparatus,” granted to В. F. Venner. 


The Protest of the Bricklayers.—Complaint was made 
at a meeting of the Oldham Electricity Committee last week in a 
letter from the secretary of the Operative Bricklayers' Society, in 
regard to а man in the department's employ, who was engaged їп 
bricklaying work in connection with electric cable laying. It was 
contended that the man was not а bricklayer. Mr. Ogden, engi- 
neer, explained that the department promised to employ a brick- 
layer, and they had done so. On the day in question, however, 
they were particularly busy, and one of the men simply laid a brick 
ortwo. They were allowed todo that under the Whitley agree- 
ment. The Mayor thought the Bricklayers’ Society ought to be 
reasonable. They could not stop the job while they found a 
bricklayer. 


Trade with the West Indies,—The Federation of British 
Industries has accepted the invitation of important members of 
the West Indian commercial community to send a representative to 
the Special Conference of the Associated Chambers of Commerce of 
the British West Indies, to be held at Barbadoes on February 23rd. 
Mr. Moir Mackenzie, the head of the Empire Section of the Federa- 
tion, has left for the West Indies in company with Sir Edward 
Davson. At the Conference the whole trade policy and develop- 
ment of the islands will come under review, especially their 
relations to the United Kingdom. 


Book Notices.—Technologic Paper of the Bureau of 
Standards, No. 146. Cadmium Electrode for Storage Battery 
Testing.” By H. D. Holler and J. M. Braham. Washington : 
Bureau of Standards (free on application).—The resulta obtained 
with the cadmium electrode are often contradictory. As the result 
of a research described in this paper, it is stated that the electrode 
should be corroded several days in acid before use, and is then 
accurate to about 0°02 volt. The best results are obtained when 
the cell is discharging. The greatest error is due to polarisation, 
caused by using a voltmeter of low resistance; if this is unavoid- 


‘able, the best procedure is to measure the cadmium-negative 


potential, to which the cell voltage may be added to obtain the 
cadmium-positive potential. 

“ Conquest (a magazine of modern endeavour). Vol. I. Nos. 
3 and 4. London: The Wireless Press. Ltd. Price 18. net.—The 
January and February numbers of this excellent magazine contain 
up-to-date articles dealing with scienceand invention. The January 
issue gives notes on the Einstein theory by Chas. Davidson, F. R. A. S., 
and information regarding the fixation of nitrogen by the three usual 
processes. The later number has interesting details of Germany's 
commercial airships and a few corrections of Mr. Н. G. Wells's 
scientific inaccuracies, by Mr. R. I. Pocock, F. R. 8. Conquest is 
well and profusely illustrated, and its employment of non-technical 
language will add to its popularity. 

" Proceedings of the American Institute of;Electrical Engineers." 
Vol. XXXIX. No. 1. January, 1920. 28 pp. New York: The 
Institute.—This, the first number of a new volume, marks a 
change in format. The size of the publication is now 12 in. x 9 in.; 
it was previously 9 in. X 6 in. The inorease of size permits the 
presentation of much fuller information, and papers are given 
in extenso. The leading papers are The Series System of Street 
Lighting Distribution," and “ Multiple Systems of Street Lighting 
Distribution." 

„The English Electric Journal.” January, 1920. 32 рр. London: 
The English ElectricCo.,Ltd. Price 18. net. This is the first number 
of a journal which has as its objects the recording of electrical progress, 
to give an account of the company’s activity, and thus keep up a 
connection between the company and those interested in electrical 
development. The chief features of the Journal’s initial number 
are & description of the Coventry Ordnanoe Works, and a review of 
the electrification of the Lancashire and Yorkshire Railway. The 
publication is fully illustrated and well arranged. 

“Training for the Electrical Railway Business.” By С. В. 
Fairchild, Jun. 155 pp. Philadelphia and London: J. B. 
Lippincott Oo. Price 6s. net. The “foreword” explains the 
scope of this work, which is "to explain, non-technically, the 
business side of electric railroading, and, by defining the electric 
railway organisation and its varied functions, to give an insight 
into the requirements, the opportunities, and the training involved 
in the several departments of this exacting business.” 

Variation in Direction of Propagation of Long Eleotro-Magnetic 
Waves.” Scientific Paper No. 358 of the U.S. Bureau of Standards. 
15 pp. Washington: Government Printing Office. Price 5 cents. 
A report on observations made by various trans-Atlantic wireless 
stations and methods of compensating the minimum and increasing 
the accuracy of direction-finder settings for long waves. 

" Practical Electric Welding." Ву Н. B. Swift. Рр. 104; 
66 figs. London: E. and F. N. Spon. Price 7s. 6d. net. 

„Memoirs of the College of Engineering, Kyoto Imperial Univer- 
sity." Vol. II, Nos. 1-4. Kyoto, Japan: The University. 


А French Company's Finances.—The Electrométallurgie 
du Zinc (procédés Oote et Pierron) is confessedly in a bad financial 
position, the cause being that ‘‘the patents bought from M. Cote 
have resulted in grave deceptions.” The company has instituted 
legal proceedings against M. Cote.—Z’ Electricien. 


Joint Industriai Councils.— The decentralisation of the 
Whitley Scheme of Industrial Councils, as recommended in the first 
report of the Reconstruction Committee, is now making substantial 
progress. The industries in which District Councils have been 
authorised or formed and the areas constituting the various dis- 
tricts include the following :— 


Electrical Соне манар Industry.—Home Counties (including Sussex and 
Hants); Northern (including Scotland). 

Electrical Contracting.—Belfast, Bradford, Brighton, Derby, Dundee, Bdin- 
burgh, Glasgow, Leicester, Manchester, Mersey District, Newcastle, Sheffield, 
South Wales. 

Electricity Supply.—Northumberland, Durham and Cleveland; the rest of 
Yorkshire, and parts of pon Notts and Lincs; Westmoreland, Cumberland, 
Lancashire, Cheshire and North West Derbyshire, and North Wales, South 
Wales and Monmouth; Staffs, Worcester, Warwick and Shropshire ; Hereford, 
Gloucester, Bomerset, Wilts and of North Devon; Leicester, Northants, 
Rutland and the remainder of Notts and Derbyshire; Hunts, Cambridge, 
Norfolk, Suffolk and South Lincs; Bedford, Essex, Bucks, Berks, Oxford, 
Surrey, Kent, Herta and Middlesex (excepting parts of those counties which 
fall in the London area); the London area: Sussex and Hampshire ; Cornwall 
and part of Devon; Scotland. 

Tramways.—Scotland ; Northern: Lancashire, Cheshire and North Wales; 
Yorkshire, Lincolnshire and North Derbyshire; South Wales; Midland; 
Metropolitan; South-Western and part of South Coast Area; East, South- 
Fast and part of South Coast Area.—-Lahour Gazette. 


New French Electrical Companies.—La Dauphinoise 
Electrique is a new company with a multifarious programme, 
including the making, purchase, sale, and repair, of all kinds of 
electrical material, and the installation, npkeep, and working of 
undertakings, generating, or utilising electrical energy. Its seat is 
at Grenoole, and its capital 300,000 fr. With similar objects the 
newly formed Société d'Enterprise d'Electricité (Anciens Etablisse- 
ments Champion), which is located at Paris, has а capital of 
26,000 fr. s 4 
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Canadian Cooking Combine. The Chien Electrical 
-News reports that on January Ist the manufacturing departments 
of heating devices of the Canadian General Electric Co., Ltd., the 
Canadian Hotpoint Electric Heating Co., Ltd., and the Hughes 
Electric Heating Co., all of Toronto, were ‘consolidated to form a 
new company known as the Canadian Edison Appliance Co,, Ltd. 
This new enterprise will continue to manufacture the complete 
line of heating and cooking devices that have been manufactured 
in the past by the above-named companies. 


The Ironmoulders' Strike.— The result of the ballot 
taken last week was as follows :—For resumption of work, 17,667 ; 
against, 11,263; majority for resumption, 6,404. The total vote 
was nearly 30,000, leaving 20,000 unrecorded votes. Men were 
returning on Monday last in most places; at Barrow there was 
at first disinclination, for which certain new conditions were 
blamed, but this point was dealt with promptly, and the men 
have decided to resume. General resumption is stated to mean 
the return of 250,000 men to employment in other branches of 
the engineering industry. 


LIGHTING AND POWER NOTES. 


Accriugton.— SPI T FarLURE.—Owing to a failure in 
the supply of power on . 19th, three cotton mills had to 
suspend operations. 


Bentley (Yorks.). Вов OF ИЯ — Тһе Urban 
District Council has requested the Doncaster Corporation to con- 
sider а reduction in the proposed charges for electricity, ав they 
are too high. The Doncaster Corporation stipulated that Bentley 
should erect a sub-station and pay for all installation work. 
The method of payment for energy proposed was a charge of Is. 
per week per house and 2d. per unit consumed. 


Bradford.—APPranL To ConsumMERS.—The Electricity 
Department has issued & request to consumers to cut down their 
demands to а minimum, ав the restarting of the engineering 
works after the moulders' strike will overload the plant con- 
siderably. А turbine undergoing repairs will be available in three 
weeks’ time. 


Cannock.—MiNE ELE TRIFICATION.—In response to an 
urgent request from the owners of the Mid-Cannock Collieries, the 
Walsall Corporation is extending its mains from Bloxwich to the 
workings. 


Chile—WaTER Pow Ев. Ја а recent issue of the 
FElectrical Review, Chicago, details are given of a new hydro- 
electric plant being built by the Braden Copper Co. The 
scheme is for the utilisation of the Rio Pangal, a tributary of the 
Rio Cachapoal. A diversion dam is being constructed 10 miles up 
the river from the works, and the water will be conducted toa 
surge tank by а combination wood-stave and rivetted steel feeder 
pipe 7 miles long. The water-wheels are of the impulse type 
direct coupled to horizontal shaft А.С. generators. The maximum 
static head at present available is 1,595 ft., and the total capacity 
of the plant will be 20,000 K. v. A. 


Continental.— Bavaria.—Work has just been begun on 
a large hydro-electric generating station to utilise the water 
power of Lake Walchen. The lake is to serve as a regulating reser- 
voir, and will be supplied by a tunnel connecting with a branch of 
the River Isaar. The exit is to consist of a partly submerged canal 
leading to tanks from which descend six conduite, each of 1 metre 
diameter. The fall is 200 metres. Energy will be distributed at 
100,000 volts to a dozen or so main sub-stations, which will reduce 
it to 25,000 or 50,000 volts. These sub-stations will be located in 
the principal towns in the region, and the area supplied will extend 
to a distance of 280 miles from the generating station. The high- 
tension feeders are of aluminium with a cross-section of 120 sq. mm., 
and will be carried on steel poles 25 metres high above ground. 
When the work is completed it is expected that 80 per cent. of the 
total energy consumed in this region of Bavaria will be derived 
from water power. The station at Walchen is being constructed 
by the State, and the cost of distribution will be shared between 
the State, the principal towns, and industrial enterprises 
interested. —Zrammay and Railway World, 

BELGIUM.—La Société de l'Electricité du Canton de Lens is the 
name of a new company which has lately been formed at Lens-sur- 
Dendre, with & capital of 1,500,000 fr. to establish a oentral 
generating station in the Lens industrial district for lighting and 
power purposes. 

Conway. WATER PowrR.—The surveyor reports that 
the power obtainable from the river is too small to be of any com- 
mercial value, and the Council is advised to obtain а supply of 
electricity from the North Wales Power Co. 


Croydon.—Hovust Licutinc.—The municipal houses 
being constructed are to have electric lighting installed. 


Coventry.—NEw Power SrTATION.—The Electricity 
Committee has recommended the erection of a new power station 
and generating plant. It is said that four years will be required 
for the completion of this station, 


4 
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Dartmoor.—H vDRO-ELECTRIC ScHEME.—According to 
The Times, in deference to the opposition from the Duohy of 
Cornwall and the Devou Coun ty Council, the promoters. have 
decided to drop that part of the Hydro-E tric Bill by which they 
sought to utilise Dartmoor water for generating electricity. They 
will modify the Bill to restrict their powers to erecting overhead 
mains for supplying to consumers such surplus power beyond the 
requirements of their proposed copper-refining industry in mid- 
xl which they produce from lignite beds they intend to 
evelop. 


Dingwall.—S8TREET LIGHTING.—A report is being pre- 
pared with a view to the lighting of the town by means of over- 
head lines. 


Fleetwood.—PROPosED EXTENSIONS. The electrical 
engineer having reported upon thé necessity of making extensions 
to the electricity works before next winter, details of the proposals 
are to be prepared. 


Greenock.—LoAN.— The Corporation is applying to the 
Secretary for Sootland for power to borrow £170, 000 to pens the 
requirements of the electricity department. 


Hove,—MiNIwvUM CHanGE.—The Town Council has 
reconsidered the question of a minimum charge of 13а, 4d. рег 
quarter, and has decided instead to calculate а charge for а half- 
year in order to include a summer and a winter quarter. 


Hull.—INwApEQUATE PrANT.—The City Council has 
received further demands for an inquiry and report upon the elec- 
tricity undertaking by an independent expert. A motion to satisfy 
these demands was negatived, and instead the electrical engineer 
has been instructed to prepare а statement for the Council's con- 
sideration. All remaining restrictions will shortly be removed, 
but 500 prospective consumers cannot be supplied until the plant 
is augmented. 


Jamalca,—WATER Power.—A scheme to utilise the 
water-power of one of the largest rivers for the generation of 
electricity, by the construction of several large reservoirs, is being 
prepared. The calculated cost is £120,000. 


Kiugston-upon-Hull.—Tixg ExTkxsIoN.—The Board of 
Trade has extended for six months, until July 3lst, 1920, the 
Electric Lighting (Extension) Order, 1914, for the extension et 
mains, &. 


Kirkintillock.— POWER SUPPLY. — The Clyde valley Elec- 
trical Power Co. has offered to supply power to the manufacturers of 
Kirkintilloch on a guaranteed minimum revenue of £5,000 per 
year. 


Leeds.—PRoPosED EXTENSIONS.—In order to cope with 
increasing demands, the extension of the White Hall Road works 
is contemplated. 


Liverpool. ООО IN Docks.—The Mersey Docks 
and Harbour Board is introducing electrical cargo-loading 
machinery, and is substituting electric light for the present gas 
system. It is also intended to purchase a 200-ton floating orane, 
to be driven electrically. 


London,—H AcKNEY.— The Electricity Committee recom- 
mends the expenditure of £145.930 upon additions and extensions, 
including £23,600 for buildings, & 24.950 for Раву апа switchgear, 
and £91,375 for mains and distributors. 


Melrose.— PRICE INcREASE.—The Electricity Supply 
Corporation, Ltd., has increased the charge for energy for lighting 
to 9d. per unit, as from the December meter readings. 


Mexborough. —NEw ЗтАТІОМ.—-Ап obvious numerical 
slip occurred in the statement in our last issue that a new station 
of 10,000 Kw. was to beerected. We understand that the scheme 
contemplates a station having an ultimate capacity of 90,000 to 
120,000 Kw., beginning with a 10,000-Kw. set. 


Milnrow (Lancs.). — Вс„к SuPPLv.—The District 
Council has been notified that Rochdale Corporation cannot under- 
take a bulk supply of electricity for at least 12 months. The 
Milnrow District Counoil is, therefore, communicating with Sir 
John Snell regarding the question. 


Monaghan.— ELECTRIC LIGHTING.—A company has 
been formed for the purpose of supplying electricity for ныш 
to the town. 


Richmond-on-Thames.—P RICE INCREFASE.— The Electric 
Light and Power Co. has received permission to increase its charges 
to 6d. per unit for lighting, 2d. for heating, and 34d. for power. 


Rickmansworth and Chorley Wood.—Time EXTENSION. 
—The Board of Trade has extended the Electric Lighting Order, 
1914 (mains extension) until July 3186, 1920. 


Sheffield.— EXTENSILIONS.— The work to be carried out, 
or commenced, during 1920, includes the erection of an emergency 
sub- station at Blackburn Meadows and the extension of mains and 
installation of lighting for 1,500 new houses, 


South Africa, — Port ELIZABETH. — The Municipal 
Council has sanctioned ап increase of 25 per cent. in light 
and power charges, | 
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Swansea. — Waens.— The Borough Council is increasing 
the rates of pay of its employós in the eleotricity department. 
Firemen and trimmers are to receive an additional 7s, 6d. per week. 
Electricians, electrical fitters, and armature winders are to be paid 
ls. 114. an hour, inclusive of awards and bonuses, and improvers 
ls. 9d. per hour. 

The electrical engineer has been authorised to inspect the ooal- 
handling plant of other electrical undertakings, arid instruoted to 
make a report thereon. | 


Teigamonth.—Cost оғ SuPPLy.—Dr. Purves, holder of 
an order for the lighting of the town, has explained that the cost 
of the necessary plant would be enormous, and a cheap supply, 
therefore, impossible. The only hope of low-priced electricity was 
the development of the Dartmoor scheme. | 


Tunis.—H vDRo-ELECTRIO UNDERTAKING.—A new com- 
pany has recently been formed in Paris, with a capital of 
500,000 fr., under the title of La Sooiété Hydraulique Tunisienne, 
to establish plant to utilise water power in Tunis and North Africa 
to generate electricity. . : i 

Worsley.—ELEOrRIC LiagTING.— The District Council 
has requested the Lancashire Electrical Power Co., Ltd., to tender 
for the substitution of electrio lighting for the present (gas) 


TRAMWAY AND RAILWAY NOTES. 


Barnsley.— Inquiny.—The Light Railway Commissioners 
have held an inquiry into an application by the Dearne Light Rail- 
way Board for permission to abandon an authorised route and to 
obtain permission to construct a line previously disapproved, and 
also to increase its borrowing powers, The estimated cost of the 
proposed route is £800,000. j= = - | 


Bury.—BREAKDOWN.—The tramway services were sus- 
pended for fout hours' on January 21st, owing to а breakdown at the 
Whitehead Bridge station. A switchboard attendant and two 
employós were alightly burned. 


Continental, —FRaNCE.—The Minister. of Public Works 
announces that in future no more concessions for steam railways 
will be granted. It has been decided to grant permission for the 
construction of electric systems only. 

GERMANY.—Both the district railways and the tramways in 
Greater Berlin have recently increased their tariffs, These 
increases, says the KAon/ektiondr (December 31st), press very hard 
upon the poorer clagses, for on the district railway (Hochbahn) any 
person travelling for five or more stations has to pay Pf.40 third- 
class, while the shortest possible stage in a tramcar costs as much 
паа journey of 10 km.— Economic Review.’ ` - | d 

ITALY.—The working of the Civita Veochia-Orte railway con- 
cession is in the hands of a newly-formed company—the Società 
Ferroviaria Italia. The line has a length of 85:315 km. 

The construction ef an electric railway is contemplated oon- 
necting the Ancona-Foggia line with Osimo and Oastelfidardo, and 
from thence to Macerata and the sea. The cost is caloulated at 
6,000,000 lire. 

Coventry. — INcREA8ED Loan. — The Corporation has 
applied to the Ministry of Transport to increase the amount of 
the loan put forward for sanction from £93,135 to £126,081. 
This sum is to be spent on the reconstruction of the city's tramways, 


. Derbyshire. — ELECTRIO RAILWAY. — A Bill has been 
deposited at the House of Commons to incorporate the Derwent 
Valley, Calver, and Bakewell Railway Co. for the purpose of con- 


structing a seven-mile electric railway from Grindleford to . 


Longstone. " 

.. Dencaster,— YEAR’s WonKING.—The report on the 
working of the tramway undertaking for 1918-19, gives the year's 
revenue as £53,528; and the total expenditure as £37,566, leaving 
а Kross profit of £15,962. The net profit. after payment of interest 
ов loans and sinking fund charges, was £8,347. t 

Gateshead, — TRAMwAY. . EXTENSIONS. — The Town 
Council has been advised to. protest against the Bill providing for 
extension of the tramways across the High Level Bridge, in the 
absence of working agreements between the Newcastle Corporation 
and the Gateshead and District Tramways Co. A local inquiry 
into thé whole of the tramway company's working arrangements, 
with a view to satisfying the requirements of the travelling public, 
is also recommended. | | 

Glasgow.— ANNUAL VALUATION.—The annual assess- 
ment of .value of the tramways by the Assessor of Raitways and 
Canals, was £263,258, as compared with £298,165 for the previous 
year. The Council is appealing against this valuation, and also 
against the income-tax asseagment amounting to 4 77,920. 

A Special Committee has been appointed to qonsider the 
question of increased travelling facilities, and the collection of 
fares оп the cara. | 

.London.—ACCIDENTB8.—AÀs a result of a collision between 
а tramcar and s taxicab at the junction of Copenhagen Street and 
-Caledonian Road on Friday last week, four persons were injured. 

.. Owing to signal failure at Sloane Square station, City-bound 

trans on the District underground railway were, delayed for 15 

minutes on Thursday morning last week, 


‘is 1'4d. per unit, as thé 


Newcastle,—STRIKE AVERTEp.—Following. upon pro- 


mises by the Lord Mayor and the mansger to secure payment for 
overtime worked on December 97th last, the tramway employés 
rescinded their strike resolution. ELEME a 
Surrey.—OPPosrrIoN To BIIIS. The County Couneil 
is opposing the tramway Bills being promoted by the L. O. C. and 
the London United Tramway Co. | | 
Tasmania. — Evecrric RarLway. — The Tasmanian 
Parliament has approved а survey of the route of a proposed electric 
railway. This will be the first in the island, extending from 
Hobart to the River Huron, and the question of electrifying all 
existing lines depends on the success of this project. | | 
Tannton.—PRoPosEkD . PRICE. INCREASE.— The Tramway 


Co. declines to pay a higher price for electricity. The present rate 
minimum of 120,000 units a year at 1 2d. 


is not taken. The matter has been referred to a special committee. 
Yorkshire. — FARE INCREASE. — The tramway com- 


'panies serving the "heavy woollen” district recently applied for 


power to increase their charges of lid. а mile. As this met 


‘with strong protests from the local municipal authorities, the 


original proposals have been modified. Authority is to be given 
for an exra charge of jd. on all fares above lid. and upon 
workmen's tickets. 2 D ; 2 4 


- 


TELEGRAPH AND TELEPHONE NOTES. 
Telegraphic Delay.—Notice of telegraphic delay to 


d and south-west, is given. 


introduced only s short time ago. NE 3 
Italy.— The postal, telegraph and telephone workers 


returned to work on January 21st, after being on strike for & week, 


thus preventing а Government lock-out. Their claims have not 
been granted, but as the Government promised before the strike, 
these will be put before Parliament. 


Wireless Directlon-Fluding Stations. — The London 
Gazette, January 13th, 1920, contains an Admiralty Notioe to 
Mariners, No. 49 of 1920, relating to wireless direction-finding (D.F.) 
stations. Regulations for, and oulars of, D.F. stations that have 
been established in Canada, Newfoundland, United States, United 
Kingdom, and France are given. In general the bearings taken 
by a station within the sector. over which it is designed to 


work can be considered accurate to within two degrees. Bear- 


ings are often unreliable at night and in very bad weather, also 
when the direction runs roughly parallel with the coast line. - The 
methods of asking for and giving bearings and the waves to be 
uséd will shortly be standardised by international agreement ; and 


‘the particulars of the D.F. stations will eventually appear in the 


international list of wireless telegraph stations. Meanwhile, each 
country is publishing regulations governing the use of its own D.F. 
stations. , 


Wireless Telephony.— The Public Electricity Supply Co., 
of Northern Illinois, is installing wireless telephone equipment at 
its Blue Island and Joliet stations. The stations are 25 miles apart. 
The wireless telephones will have. a range of about 100 miles, and 
will be used to safeguard communication in саве the wire lines are 


put out of commission due to weather conditions or high-valtage 


induction disturbanoes.— 7. & T. Age. 
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CONTRACTS OPEN AND CLOSED. 
(Tae date given in parenthesés а агората е 


OPEN. «=. 


Australia,.—SvpDNxy.—March 1st. Municipal Council. 
Supply of 2,000-K.v.A., 5,000 to .10,000-v. transformers. : . Electric 
Lighting Department, Town Hall. „ ' EX. 

MELBOURNE.—March 10th. City Council. Supply of 6,600.v. 
swichgear for sub-station switch houses, ko., and of six 250-K.v.A., 
three-phase transformers. Specifications from City Electrical Engin 
eers’ Office, Melbourne. Industrial Australian and Mining Standard 

April 12th. City Council. Two 2,000-xw. rotary converters ; 
н.т. switchgear, 6,600 y.; D.C. switchgear, 600 v. (See this issue.) 

ADELAIDE.—P.M.G.'s Department, Telephone material (schedules 
539 and 540). (Ses this iu.) Ste hie ыта, Be 
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Aberdeen. January 31st. Electricity Committee. Two 


water · tube boilers, with superheaters, economisers, steel chimney 
and accessories. (January 9th.) 


Aldershot.— February 17th. Urban District Council. 
Electricity Department. Geared turbine and generator, condensing 
plant, pumps, water-tube boiler and superheater, cables, &c. 
(January 23rd.) 

.Belfast.—February 14th. Tramways Committee. Tram- 
way stores, including electrical accessories, cable, lamps, carbon 
brushes, trolley wire, &c. (January 23rd.) 

Belgium.— February 27th. Municipal authorities of 
Biehen, Province of Liege. Concession for the supply of electrical 
energy for lighting and power purposes in the district. 

March lst. Similar conceasion for the municipal authorities of 
Glons, Province of Liege. 

Coine.—Electricity Department. New or second-hand 
1,250-KW. to 2,000-Kw., 6,600-v. turbo-alternator, with condensing 
plant. (January 16th.) 

Edinbargh.—February 9th. Electricity Supply Depart- 
ment. One overhead travelling crane. (January 16th.) 

Greenock. — February 8rd. Corporation. Electrical 
installation work at 114 houses, Particulars from Mr. A. Nimmo, 

"Town Clerk. | 

Huddersfield, — February 2nd. Electricity Committee. 
Six Lancashire boilers and one Green's economiser, with all fittings. 


Mr. J. W. Turner, Borough Electrical Engineer, Electricity Supply 
Works, St. Andrew's Road. 


Kelghley. — February 10th. Electricity Department. 
One 900-Kw. rotary converter, comp'ete with transformer. (See 
this issue.) 

Kings Lynn.—February 20th. Electricity Department. 
One Lancashire boiler, superheater, piping, &c. (Bee this issue.) 


London. — Metropolitan Water Board. February 2nd. 
Three, six or twelve months’ supply of electric lamps, electric wire 
and accessories. Chief Engineer, South Place, Finsbury, Е.С. 


Salford.—February 9th. Corporation Tramways Depart- 
ment. Stores for 12 months. General Manager, 32, Blackfriars 
ét reet. 

St. Helens.—February 7th. Electricity Committee. One 
steam-driven turbine feed pump. (See this issue.) 


Stockton-on-Tees.—February 5th. District Fund, Gas 
and Electricity Committees. Articles and stores for six months. 
(January 23rd.) 

Warrington.— February 10th. Electricity and Tramways 


Committee. Two water-tube boilers; two mechanical stokers 
(underfeed type) ; water softener. (January 23rd.) 


CLOSED. 


Belginm.—The Belgian State Railway authorities in 
Brussels have placed a contract with the Société des Ateliers de 
Constructions Electriques, of Charleroi, for a large quantity of 


insulated cables. For one lot of telephone cable no tenders were 
received. 


France.— The French State Railway authorities in Paris 
have placed a contract with the Société des Trefileries du Havre 
for 30,000 metres of insulated cable; and with Messrs. Geoffrey 
and Delore, of Clichy, for 90,000 metres of insulated wire. 


Glasgow.—Tramways Committee. Accepted :— 


7/18 v.1.R. cable.—Liverpool Electric Cable Co. 
-in. vulcabeston.— Turners & Manville, Ltd. 
il.—Vacuum Oil Co. 
For Dalhousie Street sub-station :— 
Rotary converter.—General Electric Co., Ltd. 
Switchgear.—Metropolitan. Vickers Electrical Co., Ltd. 
Eleotricity Committee. Recommended :— 
Two 6,600. v. rotaries with spares, £87,825 ; tour 20,000-v. ditto., 217, 750.— 
Bruce Peebles & Co. 


The Engineer reported regarding mercury-vapour rectifiers, 


manufactured by Brown, Boveri & Co., Ltd., and submitted an 


offer by that firm for the supply of rectifiers. The sub-Committee 
decided to recommend that the offer be submitted to the convenor, 
sub-convenor and the engineer, with power to accept one 500-K w. 
rectifier set with spares. | 


Government Contracts.— The following Government 
contracts were placed during December, 1919 :— 


ADMIRALTY CONTRACT AND PURCHASE DEPARTMENT. 
Electric lifts. -A. & P. Steven. 
Electric platform cranes.—Stothert & Pitt, Ltd. 
l.ow-resistance. telephones.—S, G. Brown, Ltd. 


MINISTRY OF MUNITIONS. 
Batteries. Tudor Accumulator Co., Ltd. 
Air compressor. — Alley & McLellan. 
Converters and spares.— Bruce Peebles & Co., Ltd. 
Electrical plant.— English Electric Co., Ltd. 


INDIA ОРРІСЕ STORES DEPARTMENT. 

Cable.—Pirelli-General Cable Works, Ltd.; Siemens Bros. & Co., Ltd.; 

Callender's Cable & Construction Co., Ltd. 
Insulator cups. —Bullers, Ltd. 
Generating plant. Lancashire Dynamo Co., Ltd. 
Transmitters.—Marconi's Wireless Telegraph Co., Ltd. 
Electric wire.—B.I. & Helsby Cables, Ltd. 
Wireless telegraph apparatus.—Marconi's Wireless Telegraph Co., Ltd. 


Post Ovrtcs. 
Protective apparatus.~Sieémens Bros. & Co., Ltd.; Western Electric Co. 

Telephone apparatus.—Automatic Telephone Manufacturing Co, Ltd.: 
British L.M. Ericsson Manufacturing Co., Ltd.; Karabon Co.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Telegraph and telephone cable,—B.l. & Helsby Cables, Ltd.; Fuller's 

nited Electric Works, Ltd.; W. T. Glover & Co., Ltd.; Macintosh 
Cable Co., Ltd.; Siemens Bros. & Co., Ltd. 

Distribution cases.—H. White & Co., Ltd. 

Secondary cells.—Van Raden & Co., Ltd. 

Joint box channels.—Ham, Baker & Co., Ltd.; McDowall, Steven & Co. 

Earth clips.—E. Showell & Sons, Ltd. 

Telephone cords.—Ph«a nix Telephone & Electric Works, Ltd. 

Detectors.—Gambrell Bros., Ltd. 

Ducts.—Albion Clay Co., Ltd.; Doulton & Co., Ltd. 

Insulators.—Thos. de la Rue & Co., Ltd.; Doulton & Co., Ltd. 

Тока lamps.—British Thomson-Houston Co., Ltd.; Edison & Swan 

o., Ltd.; General Electric Co., Ltd. 

Insulator spindles.—Bayliss, Jones & Bayliss, Ltd. 

Electrophone tables.—British L.M. Ericsson Manufacturing Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; B. I. & Helsby Cables, Ltd.; Shrop- 
shire Iron Co., Ltd.; Е. Smith & Co. (incorporated with London 
Electric Wire Co. & Smiths, Ltd.). 

Copper wire.—T. Bolton & Sons, Ltd.: B. I. & Helsby Cables, Ltd.; John- 
son & Nephew, Ltd.; Shropshire Iron Co., Ltd.; F. Smith & Co. 
(incorporated with London Electric Wire Co. & Smiths, Ltd.); J. 
Wilkes, Son & Mappiebeck, Ltd. 

Flame-proof wire.—H. W. Smith & Co., Ltd. 

Switchboard wire.—Western Electric Co., Ltd. 

Electrical equipment.—Mount Pleasant Sub-station: British Thomson- 
Houston Co., Ltd. Excavating and filling in trenches and construct- 
ing jointing chambers, Bridlington: Borough Engineer and Survevor, 
Bridlington. Laying ducts, Queen's Park, Glasgow: R. & С. Murray. 
London-Manchester (Old Stratford-Loughborough, Section VI): Hardy 
& Co. London-Manchester (Loughborough-Derby, Section 1): W. 
Hodge & Sons. Fraserburgh: W. Dobson. Bolton, South: W. Pollet 
& Co., Ltd. Gerrard-Cierkenwell Junction: D. R. Paterson, Ltd. 
Stratford-MWa!: hamstow: G. J. Anderson. 

Laying ducts and VVV (High Street), Foote & Milne, Ltd.;: 
Larne, Greig & Matthews; Rawtenstall (West), W. Dobson; Hawick, 
W. Dobson; Gerrard (N. W. of Dean Street), J. Mowlem & Co., Ltd.; 
Birmingham (Olton), Whittaker Ellis. 

Laying ducts, troughing and pipes.—Blackheath Village, G. J. Anderson; 
Warwick, Whittaker Ellis; Gee Clapton-Dalston, H. Farrow. 

Manufacture, supply, drawing-in and jointing cable.—Hornsey Telephone 
Exchange, Muswell Hill: Western Electric Co., Ltd. 

Power and boiler plant.—Abu-Zabal, near Cairo, Wireless Station: English 
Electric Co., Ltd. 


кыш 5 equipment. Birmingham (North): Western Electric 
o., Ltd. 

CROWN AGENTS FOR THR COLONIES. 
Electric light fittings for carriages.—J. Stone & Co., Ltd. 
Insulators.—Taylor, Tunnicliff & Co. 
Insulator spindles.—Bayliss, Jones & Bayliss, Ltd. 
Telephone apparatus. —Western Electric Co., Ltd. 
Copper Wire.—J. Wilkes, Son & Ma plebeck; T. Bolton & Sons, Ltd. 
Insulated wire.—Hooper’s Telegraph * І.К. Works Co., Ltd. 


H. M. Orricx or Works. 
Motor generator sets. — Electrical Construction Co., Ltd. 


Роивис Wonks, DUBLIN. 
Belfast district.—Electrical work and supplies: A. Stevenson. 


Italy.— The Italian State Railway authorities have 
lately divided contracts for 76 electric locomotives between the 
following home concerns: Nicola, Romeo & Co., Saronne; the 
Società Italiana Westinghouse, Vada Ligue ; Ernesto Breda & Oo., 


Milan ; the Tecnomasio Brown, Boveri, Milan; and the Società di 
Elect ro-Traot ion. Milan. 


Kilmarnock. — Town Council :— 
Electric lighting (dwellings).— A. G. & J. Smith & Co., £79. 


е ——— a a ——— 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical 
Saturday, January 8154. At the Wood 
At 2 p.m. Special meeting. 


Royal Institution of Great Britain.—Saturdays, January 3186 and February 
7th. At 8 p.m. At Albemarle Street, W. Lectures on The Astronomicel 
Evidence Bearing on Einstein's Theory of Gravitation," by Bir F. W. Dyson, 

| Thursday, February bth. At g p.m. Lecture on “ Recent Progress in 
Applied Optics,“ by Prof. A. E. Conrady, 


Society of Chemical Industry.— Monday, February 2nd. At Burlington 
House, W. At 8 p.m. Paper on The Theory and Practice of Lubrica- 
tion: the Germ Process," by Messrs. H. M. Wells and J. E. Southcombe. 


of Electrical rs.—Informal meeting. Monday, February 

2nd. Atthe Institute of Patent Agents, Stap'e Inn Buildings. At 7 p.m. 

Lecture on *' Engineering Experiences during the War," by Major T. Rich. 

Students' meeting. Friday, February 6th. At the City and Guilds 

Engineering College, South Kensington. At 7 p.m. Paper on Electric 
Lifts and Cranes,“ by Mr. F. В. Housdon. 


(Western Centre).—Monday, February 2nd. At the South Wales Insti- 
tute of Engineers, Cardiff. At 7 p.m. Paper on Large Power Trans- 
formers,” by Messrs. A. G. Ellis and J. L. Thompson. 


(Scottish: Centre). — Wednesday, February 4th. Conversazione. 


sociation of Engineering and Shipbuilding Draughtsmen.— Wednesday, 
As February 4th. At the Liverpool Universi. 06 7.80 p.m. Lecture on 
* Electric Traction," by Mr. W. A. Barnes. 
Lectures will also be given at Manchester on February Sth; and 
Sheffield, on February 6th. 


Batti Wallahs' Society. — Wednesday, February 4th. At the Victoria 


Mansions Restaurant, Victoria Street, S. W. At 6.90 p.m. Informal meet- 
ing. ** Amusing Lecture,“ by Mr. E. S. Barralet. 


ustrial League and Council. Wednesday, February 4th. At the Central 
Ingen, ea jeden S. W. At 7.80 p.m. Lecture on Conditions the 
Workers may Control,“ by Major E, A. Pells, 


ley Association of Engineers.— Wednesday, February 4th. At 25, High 
Рао Paisley. At 7.80 р.п. Paper on "Oil," by Mr. W. Murray. i 


“ Daily Mail” Ideal Home Exhibition at Olympia.— Wednesday, February 
4th to 24th. | 
Institute of Cost and Works’ Accountants, Ltd.—Wednesday, February 
4th. At the Institute of Patent Agents, Staple Inn Buildings, W. C. Atl 
p.m. Leoture on The Principles and Practice of Correct Costing,” by 

Mr. A. E. Goodwin. 


Photographic Society, Russell Square, W.—Exhibition of prints 
вои Ьу ine Rentgen Society, Open till February 7th, Ка 


Engineers.— 
emorial Hall, Newcastle-on-Tyne. 
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NOTES. | 


Electrical Power Engineers’ Association.—At a meet- 
ing of the West Yorkshire Section, Mr. W. T. Atherton, of the 
National Alliance of Employers and Employed, delivered a lecture 
on " The Legitimate Sphere of Trade Unionism." The lecturer, 
who possesses great experience in the work of Trade Unions, gave 
it as his opinion that the bulk of the present-day Labour leaders 
were extremists, and, owing to the lethargy of the majority of 
members of Unions, were representative of only a small section. 
He accused the leaders of using their positions for political ends, 
losing sight of the real objects of Trade Unionism, which the 
speaker defined as securing better wages and conditions, proper 
treatment, constant work, and aid when work was scarce. He 
urged all Trade Unionists to take an active interest in the move- 
ment, and not permit themselves to be ruled by a few whose views 
were antagonistic to the majority. Mr. Atherton also deprecated 
the practice of promotion by mere favouritism, instead of by merit, 
and considered that this came within the scope of Trade Unions, 
which should insist upon the preferment of men whose ability entitled 
them toit. He characterised striking as the last resource of men who 
could not secure justice by peaceable means. If direct action was 
insisted upon to the detriment of public interests, the speaker 
thought that the publio, including many Trade Unionists, would 
act as strike-breakers, and quite rightly во. As an instance of the 
way in which ill-informed workers obtained an exaggerated idea of 
the strength of the Union funds—an idea which worked incalcul- 
able harm— Mr. Atherton quoted the recent moulders' atrike. Mr. 


Dyson (Hull) asked if the extremists might not defend their ' 


attitude by saying that they were simply departing from old- 
fashioned methods to adopt newer and quicker means of obtaining 
the same ends, Mr. Atherton did not consider that the extremists’ 
methods were quicker, especially if they involved Parliamentary 
procedure, and they were certainly the least desirable. Mr. Jones 
(Dewsbury) said that under the existing methods of Trade Unionism 
the conscientious worker was bound to receive the same wage ag an 
inferior man. Mr. Atherton attributed this condition of affairs to 
the lack of live interest in the mass of Trade Unionists, who should 
prevent their leaders from getting away from their real duties. 
The chairman (Mr. Chaytor) said that the E.P.E.A. was held in 
distrust by both employers and the Trade Unions, and urged that 
it should be represented on the National Electrical Industrial 
Council. He thought that the Association would have a moderating 
effect upon both sides. 


Ап Electric Baling Press.— Where power is available, 


electric baling presses present many good points, amongst which - 


are rapidity of operation and low cost of maintenance. А preas of 
this class, which is illustrated in Engineering, was designed and 
built for the South Indian Export Co., Bombay, by Messrs. Hindle, 
Son & Co., of Haslingden, Lanca. The press exerta & total nominal 
pressure of 200 tons, and is worked by a series-wound motor, 
capable of & peak output of 30 B.H.P. at 230 R.P.M., and accelerating 
on light loads when lowering to1,200 R.P.M. The frame does not 
take the stress exerted, as in the hydraulic press, but merely 
supports the table, machinery, &c. The whole of the machinery, 
motor, gearing, winding drams and brake are arranged on а casing 
on the top of the press framework. The table is raised by specially 
flexible ateel cables, the load being distributed between 40 ropes. 
The rope from each corner is led up and wound on two grooved 
parallel winding drums, driven by the motor by worm and spur 
gearing. The motor runs in one direction for raising, and is 
reversed for lowering the press table ; the pressure exerted can be 
maintained for an indefinite period by means of an electro-magnetic 
disk brake on the motor shaft. The control is by push-buttons 
which operate contactor switches; the press table operates an 
auxiliary switch at the top and bottom limits of its travel to 
prevent overwinding. А trip switch, incorporated in the con- 
troller, acts on & predetermined current being reached, and stops 
the motor when full pressure is obtained. 


Dubiin Electricity Officlal Imprisoned.— Mr. Fred. J. 
Allan, secretary of the Dablin Corporation Electricity Supply 
Committee, was convicted at the Dubiin Northern Police Court, on 
Friday last, under D.O.R.A. Regulations, of having had in his 
possession, or under his control, at the Sinn Fein South Dublin 
municipal election oommittee rooms at Kingstown,  leatlets 
relating to the recent election, which were suppressed as being 
likely to cause disaffection. Mr. Allan declined to enter into bail 
to provide sureties that he would keep the peave tor two years, and 
was, in default, sent to jail for three months. 


Electrolytic Potassium Permanganate.—Mr. M. de Kay 
Thompson, in an article in Chemical and Metallurgical En- 
gineering of November 29th to December 3rd, 1919, shows 
that experiments have proved it to be possible to manufacture 
potassium permanganate frou commercial ferromanganese, 
containing about 75 per cent. manganese, by electrolysis in 
a potassium carbonate solution without the necessity of ever 
cleaning the anodes. The temperature ши» not be allowed 
to rise much above 40 deg. C., for if it does an insulating 
coating of oxides is formed, which prevents the production of 
permanganate. Carbonic acid is not lost in the electrolysis. 

The current efhciency was about 17 per cent., but it would 
be higher with better diaphragms. ‘lhe current density was 
65 amp. per sq. ft. The anodes are attacked more at the top 
than at the bottom. The anodic behaviour, as regards forma- 
tion of insulating scale, is affected by а emall change in the 
relative amounts of iron and manganese in the anode. 


Wages in Electricity Supply Undertakings.—The Board 
of Trade Labour Gazette states that the District Council established, 
under the Whitley Scheme, for the electricity supply industry in 
the North-Western area of England and Wales (Cumberland, West- 
morland, Lancashire, Cheshire, Anglesey, Carnarvon, Denbigh, 
Flint, Merioneth, Montgomery, and part of Derbyshire) has now 
fixed rates for Lancashire and Cheshire. In these counties the 
Council has determined that there shall be three separate Zones," 
in which differential rates shall be paid. Zone A," for whioh the 
highest rates are fixed, comprises Liverpool (Corporation under- 
taking), Bootle, Birkenhead, Manchester, Oldham, Salford and 
Stockport ; © Zone B,” for which lower rates are fixed, includes 
Blackburn, Blackpool, Bolton, Bury, Chester. Preston, Warrington, 
Wigan, and a number of other places; and Zone C," in which the 
rates are lowest, includes the undertakings in such districts as 
Alderley and Wilmslow, Altringham, Cark, Crewe, Hoylake апа 
West Kirby, Macclesfield, Morecambe, Northwich, Ormskirk and 
Prescot. Comprehensive schedules have been drawn up for each of 
these ‘‘ Zones," specifying the rates of wages fixed for the various 
grades of workpeople, and have been approved by the National Joint 
Industrial Council for the Electricity Supply Industry. In the 
following table a few examples are given of the basic rates fixed 
for Lancashire and Cheshire. The new rates are payable as from 
September 4th last. The hourly rates shown are calculated on the 
basis of the weekly hours in operation before the reduction in hours 
which took place in 1919. Accordingly, to obtain the weekly 
“ basic" rates these hourly rates must be multiplied by the hours 
formerly worked (usually 53 for day-workers) and not by 47, the 
present working hours. Їп addition to these basio rates, war 
wage advances are payable, amounting to 33s. 6d. per week in the 
case of men of 18 years or over. A bonus of 124 per cent. on 
earnings is also paid to men 21 years of age or over. 


Basic rates of wages fixed per hour 


Grade. for undertakings in 
Zone А. Zone В. Zone C, 
Electrical fitters is E RN 
Electricians or elec. wiremen | Standard district engineering rate. 
Armature winders... | 
Jointers " Vos sae 9°6d. 9d. 8°54. 
Plumber jointers i oe | 105d. | 10d. 95d. 
Meter fixers... ps HN 1654. | 7254. 7d. 
Cable hands ...  ..  ..| 678d. | 6˙25d. в. 
Fitters' mates ... veg d 6 75d. 575d. ^^ b'6d. 
Electricians’ mates 675d. | 6°75d. 55а. 
Labourers, general, indoor 63d. | 575d. i 65d. 
outdoor .. 6"75d. 6°25d. 6d. 
Switchboard e — Per week. Per week. Per week. 
Plant up to 5, OOO KW. ... 458. 378. 6d. 328. 6d. 
above 5,000 KW. ... 548. 428. 6d. 378. 6d. 
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The Council was elected in August, 1919, by representatives of 
all electricity supply undertakings in the Noith- Western Ares, and 
by the Trade Unions concerned. It consists of 12 employers’ repre- 
sentatives and 12 Trade Union representatives. Alderman T. E. 
Higham, J.P., С.С. (Accrington), is chairman of the Council, and 
Mr. P. A. Irvine, of the Electrical Trades Union, vice-c 


Аа Ex-Service Men's Assoclation.— The Ex-Service 
Professional and Commercial Association ” has been formed to pro- 
tect and promota the interests of the many men who, engaged in a 
profession or trading on their own account, sacrificed all in order 
to answer their country's call, and have consequently suffered 
serious losses—in some cases total destruction of their businesses., 
The Association will issue to its members a badge ( the sign of 
the Tin Hat”), which will enable the public to identify a shop or 
office the owner of which “did his bit" ; no further inducement 
should be necessary to persuade the public to give preference to 
such cases. А buyers’ guide and directory will be prepared, 
giving the names and addresses of members, and an inquiry 
bureau will be opened. Women with suitable qualifications will 
be entitled to fuil membership. The annual subscription is ба. ; 
honorary members (not in business on their own account) may 
join with a minimum subscription of 2s. 6d. per annum. Service 
in the Navy, Army, or Air Force between August, 1914, and 
November llth, 1918, is the necessary qualification. The ‘head 
offices are at 38-39, Piccadilly, London, W. 


London County Council and Electricity Supply Loans.— 
The Finance Committee of the London County Council reporta as 
follows :— 

"By Section 19 of the Electricity (Supply) Act, 1919, the 
Council ceases to be the sanctioning authority for borrowing by 
Metropolitan Borough Councils under the Electric Lighting Acta 
and Orders, and the duty of sanctioning them is transferred to the 
Electricity Commissioners, who, however, are required to aot in 
consultation with the Council in regard to the powers thus trans- 
ferred. Pending the appointment of the Electricity Commis- 
sioners, there is no appointed authority for the sanctioning of 
these loans, unless it be held that the Council should continue to 
santion the loans until the Commissioners are appointed. This is 
the view taken by the Board of Trade, and we propose to act upon 
it. Weare taking steps to ascertain as soon as practicable what 
advice the Electricity Commissioners will desire to have from the 
-Council, and to what extent they wish the Council to саш 
applications for the loans in question," - 
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State Control of London Transport.— The Ministry of 
Transport has been requested to take over the control of the whole 
of the undertakings of the London Traffic Combine. The latter 
states that at the present rate its deficit for the year would be 
£2,000,000. It was stated that the Ministry was considering the 
question of control of the Underground railways under the Transport 
Act, but would not take over the motor-omnibuses. Ав the latter 
are the principal souroé of loss, and have been considered part of 
the Combine's scheme, the loss being considered in relation with 
the revenue from the railways, the Combine considers that the 
omnibuses should also be placed under State control. If they were 
run as a separate eoncern fares would necessarily have to be 
increased, and this would divert traffic to the underground railways, 
making the position worse than ever. The question of guaranteeing 
shareholders their pre-war income, as has been done in previous 
instances, requires carefully looking into, as many of the separate 
undertakings of the Combine were working at a loss prior to the 
war. 


Canadian Power Company's Law Case Settled.—A 
Reuter dispatch from Ottawa states that the claim for a million 
dollars made by the Toronto Power Co. against the Dominion 
Government has been settled out of Court for $800,000, of which 
the Ontario Power Co. is to pay $510,000 and the Dominion 
Government the balance. The question at issue arose out of the 


distribution of power in the Niagara district by the Power 
Controller during the war, 


Post Office Nobberies.— In a letter to The Times, Mr. 
R. Gladstone suggests that a very simple and effective way of pre- 
venting robberies at post officea and banks would be to fix a large 
electric alarm gong high up on the wall outside each post office, 
controlled by switches just under the counter. 


Educational.— Engineering scholarships for local appren- 
tices, tenable at the Manchester Municipal College of Technology, 
or some other suitable institution, are to be founded in Manchester 
as a result of the generosity of the contractors to the Manchester 
and District Armaments Output Committee. Further information 
can be obtained from Mr. H. J. Brocklehurst, M. Eng., The College 
of Technology, Manchester. 


The Coal Rebate.—Consumers of electricity will receive 
their rebates on account of the reduction in the price of coal at 


the end of the March quarter ; there will be no separate rebate for 
December. 


Electric Furnaces.— Referring to the notice in our issue 
of January 9th, as to the supply of electric furnaoes to Norway, our 
Bradford correspondent writes that Messrs. Jessop & Boydell, elec- 
trical contractors, of Bradford, are supplying and shipping to 
Tyssedal, Norway, five 800-K.v.A. single-phase furnaces, to be used 
for the manufacture of pig-iron from Norwegian ore concentrates 
without briquetting. 


Automatic Lighting Sets.—In the course of his speech at 
the epecial meeting of the Austin Motor Co., Ltd., at Northfield, at 
which resolutions were passed increasing the capital by 3,850,000 
shares of £1 each, to £5,000,000, Sir Herbert Austin said that the 
company's schedule of production, necessitated by the orders 
already in hand, called for a weekly output of 200 20-H.P. cars, 
100 agricultural tractors, 60 30-owt. lorries, 500 electric lighting 
sete, and a large amount of switchboards and other electric equip- 
ment. He said that they had recently completed the tests, and 
passed into mass production, of a complete automatic lighting 
outfit, which would give current sufficient for a amall country resi- 
dence, and which they wereselling at an inclusive priceof about £ 120. 
The possibilities of the sale of this type of outfit he described as 
enormous. Although they were preparing a large production, they 
would not be able, unless they made very large increases to their 
achedule, to do more than touch the fringe of the possibilities of 
this part of their programme. They had three or four other sizes 
of automatic lighting sets of larger dimensions scheduled for pro- 
duction, which would enable them to accept orders for outfits up to 
those required for village and small township lighting. 


. . Fatalities — The White Lund Munition Works explosion 
caused thedeath of two eleotricians and seven others, on January 
14th. The former, Jos, Augustine Thompson (23), and Stanley 
Bridson (18), were busy repairing lights when they met their death, 
but Mr. Harry B. Kershaw, charge electrician, made it clear to the 
Coroner on Monday last that there was no fault in the installation 
that would have causedaspark. The distribution board was outside 
theroom. The fuses were drawn out of the circuit they were work- 
ing on. The single-pole switch was knocked off, which precluded the 
idea of a wire fusing. A verdict of Aocidental death was 
returned. 

At the inquest on George Corser (55), a Heywood gardener, who 
succumbed to injuries received as the result of an explosion in 
Bury, a verdict of Accidental death was returned. It was stated 
that а number of men were disconnecting the electric cables in 
consequence of a leakage, when the explosion occurred, and Mr. 
8. J. Watson, the borough electrical engineer, attributed the 
exploeion to the presence of gas. 


Signals from Mars ?—A journalistic sensation this week 
was based on a statement of Senator Marconi that signals 
frequently received on а long wave-length from ап unknown but 
very distant source might possibly emanate from Mars or some 
‘other planet. In the Daily News of Wednesday, Mr. Marconi 
protested, with some indignation, against the interpretation that 
had been placed upon his purely fanciful speculations,” 


R.E. Dinner.—A dinner ‘for ex-members of the 35 1st 
E. and M. Oo. B.E. is being held in London on February 14th. 
Those members who have not yet been communicated with should 
write at once to the hon. secretary, Lieut. H. F. A. Kinder, 9, Maze 
Hill, St. Leonard's-on-Sea. 


The Tonnelling of Mont Blanc.—A Reuter message to 
The Times states that French and Italian engineers have arrived in 
Chamonix in order to study the ground and make all neoeasary 
investigations for the boring of & tunnel under Mont Blanc, 
through which а line would be run linking up France and Italy. 
The project has been under examination for many years, but at 
last appears to be near execution, as both the French and Italian 
Governments have voted the necessary credits for the construction 
of the tunnel, Franoe allotting 45,000,000 fr. to the work, and 
Italy 40,000,000 lire. 


The Lay Press.—In Electrical Industries there appears 
a letter (signed Supply ") defending The Times Trade Supplement 
against our recent oriticism, but endorsing our advice to supply 
authorities to hurry up with their co-operative schemes. From 
the references to "our contemporary " in the letter, it would 
appear that it was submitted for use as a leaderette, but the editor 
preferred to put it under the head of ‘ Correspondence.” We 
should not be surprised to learn that " Supply " wrote the article 
in the Supplement. A leading article in the same issue of Electrical 
Industries attacks The Times with virulenoe, referring to it aa our 
amazing contemporary,” and characterising ite views on. the 
moulders' strike as the nonsense of ignorance.” i 


Promotion in the Navy.—At the instance of th 
Admiralty, says the Morning Post,it is provided by an Order in 
Council that commissioned electricians are to be eligible for pro- 
motion to the relative rank of lieutenant with the title of electrical 
lieutenant, and, on attaining eight years'seniority as sucb, are to 
have the relative rank of lieutenant-commander. 


Inquirles.—Makers of the Е. T. Reed patent time 
switch; of а lamp suitable for installation inside a baker's oven; 
of McDougall's patent commutator grinding blocks; and of electric 
floor polishers, are asked for. 


Appointments Vacant.—Cable jointer (84/1) for the 
Tynemouth Corporation Electricity Works; plumber jointer for the 
Wolverhampton Electrical Engineers Department ; shift engineer 
(82/7) for the Eccles Curporation Electricity Works ; correspond- 
ence clerk (£200) for the Walthamstow Urban District. Council 
Electricity Department ; sub-station attendant (82/8) for the Stoke 
Newington Borough Council Electricity Works; shift engineer 
(£220) for the Torquay Corporation Electricity Department. See 
Official Notices to-day. 


Synthetic Ammonia.—A new French process for the 
production of synthetic ammonia, invented by M. Georges Olaude, 
and (superior to the Haber process, is to be put in operation at 
Maryport by the Cumberland Coal, Power and Chemicals, Ltd. It 
is claimed that the scheme will provide the whole of the nitric 
acid, nitrate of ammonia, cyanides, &c., required by this country at 
a lower price than from Chile nitrate. 


Protection for X-ray Workers.—The December Archives 
d' Electricité Medicale et de Physiothérapic,in an article oommenting 
upon the death of Dr. Jaugeas, the Parisian X-ray surgeon, puts 
forward several suggestions for the protection of those engaged in 
X-ray work. Isolated platforms are recommended, as well as rubber 
gloves and shoes. All parts of the apparatus should be electrically 
continuous and efficiently earthed. When the right band is 
touching a wire the left should be placed behind the back. Many 
other precautions and safeguards are given by various authorities 
on the subject. . . , 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—A debate between repre- 
sentative members of the Midland Junior Gas Association and the 
SouTH MIDLAND CENTRE of the LE.E. will take piace at the 
Birmingham Council House, on February 5th, on the subject of 
„The Uses of Gas and Electricity." Tne debate will be opened by 
Dr. E. W. Smith, chief chemist at the Birmingham gas department, 
on the Utilisation of Fuel for the Generation of Power ; and the 
case for electricity will be submitted by Mr. F. Forest, M. I. E. E. 
Dr. C. W. Walter, of the Industrial Research Laboratory of the 
Birmingham gas department, will speak on “The Industrial 
Application of Gas and Electricity " (furnaces in particular), and 
Mr. E. J. Moffatt, B.A., will present the claims of electricity. 
Other subjects to be discussed in the debate will include Domestic 
Appliances, Transmission or Distribution of Power, and the discus- 
sion wil be wound up by Dr. Smith and Dr. C. C. Garrard, 
M.I.E.E. Councillor Marks (Electricity Supply Committee, 
Birmingham) will preside. : 

SCOTTISH CENTRE.—AÀ paper, entitled “The Electrical Power 
Supply in the War Zone," was read by Major Thos. Rich, O. B. E., 
at Edinburgh, on January 13th, The chairman, in thanking the 
author, characterised the paper as full of first-hand information 
and absorbing details, | pene: oR 
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. Ingtitation of Civil Engineers.—The Council proposes to take 
steps fot the introduction of the measure for the registration of 
ngineers in the next Session of Parliament as a Publio Bill. 

The proposal is that any person who complies with the qualifica- 

tions to be laid down by the Institution shall have a right to be 

registered, whether & member of the Institution or not, and 

eligibility to register does not involve any obligation to become а 

member of the Institution of Civil Engineers or of any other 

society.. The Council claims that the body which is best fitted to 
determine the proper qualifications and to regulate the conduct of 
those registered is the Institution of Civil Engineers. | 

Paisley Association of Electrical Engineers.—On January 16th, 
а lecture on Electricity and Matter" was delivered by Principal 
Angus M'Lean, B.So., and on the 17th the members visited the 
works of The Howden Boiler and Armaments Co., Ltd., at Govan. 
The chief items of interest were turbines and high-speed engines in 
various stages of construction. 

Greenock Philosophical Society.—Under the auspices of this 
Society, Prof. С. G. Barkla, F.R.S., of Edinburgh University, 
delivered the Watt anniversary lecture in the Watt Institution, on 
January 16th, the subject being Radiation and Matter; the 
lecture was illustrated by experiments and lantern slides. His own 
investigations had been concerned with the electrons, not at the 
surface, but deep within the atom. The outer electrons were those 
which determined the optical and chemical properties of a sub- 
stance ; the inner ones were those which vibrated so rapidly as to 
emit, not light, but X-rays and gamma rays. He had found that 
each element under suitable stimulus emitted its own characteristic 
X-rays; that waa, it had its own characteristic '' colour in X-rays, 
which chemical and physical processes could not affect. There 
were, in fact, series of X-ray spectral lines. Recent investigations 
had afforded strong evidence of a high-frequency X-radiation, 
which was possibly due to vibrations in the nucleus itself. This 
was at present being studied in the Edinburgh University physics 
laboratory. | | 

Society of Dyers and Colourists.—4A lecture was delivered before 
the members of the West Riding Section of the Society on January 
22nd, by Dr. F. M. Perkin, in which he surveyed the increasing 
application of electricity in the dyeing industry. After stating the 
advantages to be derived from. the use of electricity, he showed 
how, generally, caustic soda, chlorine, and other dyework materials 
were now being produced electrically, and the degree of purity of 
the bleaching sgents, solvents, and scouring materials so produced. 
Dr. Perkiu, asked by one of the members, if he thought the results 
obtained by electrochemical methods would justify further expendi- 
ture in this direction, replied that he did not think Government 
schemes would prove of much advantage, but the work of installing 
power plant at the pitheads would be done by private enterprise. 
Cheap electrical power wouid be accomplished by private enter- 
prise, and then that power would be available for electrochemical 
processes as well аё for power.. 

Association of Mining Electrical Engineers.—At a meeting of 
the Midland Branch of the Association, at Nottingham University 
College, on January 17th, Mr. A. W. Williams, of Mansfield, 
condemned the vagueness which characterised certain regulations 
in connection with the use of electricity in mines. Indefiniteness 
as to the safeguards to be adopted had, he thought, led to the 
creation of a complicated position in certain cases. He urged that 
all apparatus should not only be made to oonform to certain 
specifications, but should also before being used in mines, be 
certified, and a certificate should be secured by the manufacturers 
from a Government department. This reasonable request would 
cover the manufacturers and relieve the electrical engineer of the 
responsibility as to whether the apparatus was suitable or not. At 
the same time it would obviously not necessarily relieve the elec- 
trician of the responsibility as to the type of system or apparatus 
to be adopted. The granting of a certificate by the Home Office 

“indicating, after official inspection, that the apparatus had been 
approved, would have a tendency in the direction of giving 
confidence to all concerned. It might be urged that these tests 
would involve a number of inspectors, but the result would be 
increased safety in operation, and if the inspectors were competent 
and had a knowledge of electricity as applied to underground 

workings, the additional expenditure would be well justified. A 

resolution was passed with the object of calling the attention of 

the Home Office to the vagueness of oertain of the existing 
regulations, and suggesting the need of revision. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connécted with the 
. techaheal or the commercial side of the profession and industry, 

also electric tramway and railway officials, to keep readers of the 
. ELEOTBICAL REVIEW posted as to their movements, 


* Shareholders of the Metropolitan Wagon & Finance Co. 
last week presented Mr. Е. Duptey Docker, C.B., with an 
illuminated address in appreciation of his administration of 
the affairs of the company during 17 years. The address was 
accompanied by a sum of money for the creation of Docker 
scholarships at Birmingham University. A presentation was 
also made to Mrs. Docker. 

Mr. E. Н. W. Cooke, chief accountant to the Birmingham 
Gas Department, has been appointed chief accountant to the 
Metropolitan-Vickers Electrical Co., Trafford Park. He has 


4 


been in the employ of the Birmingham Corporation 30 years. 
He was engaged in London on ће compilation of the register 
of volunteers, under National Service, and later became chief 
registration officer to the Birmingham Food Oontrol Com- 
mittee. i A SA 

The Newcastle-under-Lyme Corporation. hag increased the 
salary of the borough electrical engineer, Mr. A. J. C. De 
Renzi, to £450 per annum. | | | РК 

The Times states that Mr. L. Н. Кик, general manager of 
the Anglo-South American Bank, has been elected a member 
of the board of the Vera Cruz Electric Light, Power, and 
Traction, Ltd. | 

Mr. E. MEKCER has іс шев his position аз resident en- 
gineer under the Yorkshire West-Riding Tramway Co., Oastle- 
ford, and has started in business as the Electrical Contracting 
and Motor Co., Castleford. He wishes to receive lists and 
catalogues of electrical goods. 7 ОИЕ. 

The Electrical Contractors' Association of Scotland (Glas- 

w Branch) held a successful At Home in the Burlington 

ouse, when ‘a presentation of silver salver and purse and 
cheque was made to Mr. J. M. Davies on retiring from the 
secretaryship of the Association, and a pendant to Mrs. Davies. 

The Burton-on-Trent Town Council has increased the salary 
of the electrical engineer (Mr. HaLL) by £150 a year. 

The Military Cross awarded to Capt. F. L. LAWRENCE, 
R.F.A., works manager of Chamberlain & Hookham, Ltd., for 
distinguished ѕегуісе on November 6th and 7th, 1918, while 
in action near Mons, was presented to him at the recent 
local investiture held by H.R.H. Prince Henry at the Bir- 
mingham Town Hall. | 

At Cape Town іп December Ње employés оѓ Messrs. E. А. 
Shaw & Co., were entertained to a smoking concert by Mr. 
Е. E. TRILL, Who was severing his partnership connection 
with the firm. Mr. Hylands, the works manager, on behalf 
of the employés, presented Mr. Trill with an illuminated 
address and a silver rose bowl. T. 

The employés of the Musselburgh & District Electric Light 
and Traction Co., Ltd., held their annual dinner, the first 
rince the war, on the 15th inst. The: local director; Mr. J. 
ANDERSON, took the chair. Several of the employés Con- 
tributed to the musical programme. During the evening the 
manager, Mr. H. C. Babb, presented the oldest employé, Mr. 
W. Elliot, who has been with the company since its ineugu- 
ration, with an envelope of Treasury notes. | 


Obituary.—Dn. Cecin R. C. LysrER.— We regret to learn 
that Dr. Cecil R. C. Lyster, who was for 17 years in charge 
of the electro-therapeutic department of the Middlesex Hos- 
pital, passed away on Monday at the age of 60 years. He ія 
described as a '' martyr to science." The Times states that he 
was a pioneer in X-ray investigation, particularly in relation 
to the treatment of cancer. ‘‘ Through exposure to the rays 
in the early days of research. he himself contracted the 
disease, but in spite of much suffering he insisted upon pur- 
suing his invaluable work until a few weeks ago, when be 
was compelled to lay. it aside." It appears that recently he 
had been concerned in an attempt to standardise the applica- 
tion of radium as a remedial agent in the treatment of cancer, 
and though a victim to the disease he had sought to conquer 
he declined to be set aside from his purpose. | 

MR. К. L. Атткех.—Тће Electrical News (Canada) reporta 
the death of Mr. Kenneth L. Aitken in California. Mr. Aitken 
was manager of the Toronto hydro-electric system in ita 
early days: | 

Mr. J. Н. Р. Brown.—The death has occurred, at the age 
of 57 years, of Mr. J. Н. P. Brown, who until a few months 
ago was P.O. telegraph superintendent at Hull. He had been 
in the service 44 yenrs. ' ' . 


NEW COMPANIES: REGISTERED. 


General Welding Co., Ltd. (10,881).—Private company. 
Registered in Edinburgh January 9th. Capital, £10,000 in £1 shares. To 
carry оп in Glasgow the business of welders hy oxv-acetylene and other auto- 


genous processes, &c. The subscribers (each with one share) are: R. Baillie. 
11, Woodhall Drive, Cardonald, Glasgow, engineer; A. Paton. 145, Old 
Shettleston Road, Glasgow, boilermaker; P. Linn, 318, Scotland Street, 
Glasgow, secretary. The first directors are; R. Baillie, A. Paton .and P. 
Linn. Qualification, £100. Registered office: 19, Muirhouse Street, Glasgow. 


Iceni Engineering Co., Ltd. (163,037).—Private com- 
pany. Registered January 20th, Capital, £3,000 in £1 shares. To carry on 
in Letchworth and elsewhere the business of mechanical and electrical engi- 
neers, &c., and to adopt an agreement with T, F. Wild. The subscribers 
(each with one share) are: J. W. E. Powell, 204. Broadway Chambers, Letch. 
worth; G. W. Swanson, 7, Norton Way North, Letchworth; C. F. Ball. 336, 
Norton Wax, Letchworth. The first directors are: C. F. Ball, J. W. Е. 
Powell, G. C. Swanson, Е. J. Simmons and С. Н. Jolley. Solicitor: Е. W. G. 
Bolton, Letchworth. ` : 


Portadown Electric Co., Ltd. (4,871).—Private company. 
Registered in Dublin January Rth. Capital, £20,000 in £1 shares (5. рге 
ference). To produce, store, supply and sell electrical energy, &c. The sub- 
scribers (each with one ordinary share) are: M. Curran, 2, Kent Street, 
Belfast, electrical engineer; D. Chapman, Edenderry, Portadown, jam merchant 
and druggist. The first directors are: M. Curran and D. Chapman. Regi» 
tered осе: 7-8, Market Street, Portadown, Co, Armagh. 


Tuam Electricity Co., Ltd. (4,808).— Registered in 
Dublin on September 14th. Capital, 28,000 in #1 shares. To carry оп in 
Tuam and elsewhere the business an electric light company. The first 
directors are: A. Eaton, St. Jarlath's College, Tuam; O. Harman, Tuam; G. 
Murray, Tuam; A. O'Malley, Tuam; T. J. Mellin, Tuam; and P. McTigue, 
Tuam. Secretary: J. Daly. Registered office: Dutlin Road, Tuam. 
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Technical Intelligence Service, Ltd. (162,972).— Private 
company. Registered January 17th. Capital, 21,000 in £l shares. To carry 
on the business of a news and intelligence agency, &c. The first directors are: 
Е. Hudson, 15, Queen Anne's Gate. S.W., newspaper proprietor; Major W. E. 
Simnett, Temple Fortune Housc, Hampstead Way, N.W.4; Н. Pratt, 62, 
Lyford Road, S.W.18, newspaper director, Registered office: 20, Tavistock 
Street, Covent Garden, W.C. 


Technica! Review, Ltd. (162,973).— Private сотрапу. 
Registered January 17th. Capital, £2,500 in #1 shares. To carry on the 
business of proprietors and publishers of newspapers, reviews and periodicals, 
Kc. First directors: E. Hudson, 15, Queen Anne's Gate, S.W., newspaper 
proprietor; Major W. E. Simnett, Temple Fortune House, Hampstead Way, 
N.W.4; Н. Pratt, 62, Lyford Road, $.W.18, newspaper director. Registered 
office: 20, Tavistock Street, Covent Garden, W.C. 


I. Calvete, Ltd. (163,036).—Private company. Regis- 
tered January 20th. Capital, £10,000 in £1 shares. To take over the in- 
terest апа goodwill of I. Calvete and L. N. Viola in the business of con- 
tractors, electrical and mechanical engineers, manufacturers of electrical 
apparatus, &c., carried on by them at 11, Little Street, Andrew Street, St. 
Martin's Lane, W.C. The first directors are: L. N Viola, 6, Russell Court 
Mansions, Great Russell Street, W.C.; I. Calvete, 17, Upper Addison Gardens, 
West Kensington, W Solicitor : L. E. Townroe, 26, Budye Row, E.C. Regis- 
tered oftice: 11, Little St. Andrew Street, St. Martin's Lane, Е.С. 


Southwark Lighting Co., Ltd. (163,003).—Private com- 
pany. Registered January 19th. Capital, £1,000 in £1 shares. To carry on 
the business of manufacturers, importers and exporters of and dealers іп 
electrical, gas and lighting goods and accessories, &c. The subscribers (each 
with one share) are: W. Lennard, 3, Love Lane, Eastcheap, E.C., produce 
merchant; R. C. Radeglia, 3, Love Lane, Eustcheap. E.C., merchant. The 
first directors are: W. Lennard (chairman) and R. C. Radeglia. Solicitor: Н. 
Crafter, 7, Southampton Street, W. C. Registered office: 3, Love Lane, East- 
cheap, E.C. 


Power Research Co., Ltd. (163,004).—Private company. 
Registered January 19th. Capital, £100,000 in £1 shares. To acquire and 
turn to account any mines, rights and property in the U.K. ог elsewhere, and 
to carry on the business indicated by the title. The subscribers (each with 
one share) are: P. G. Smart, 38, Salisbury Road, Forest Gate, E.7, clerk; 
B. К. Bayliss, 21a, Parkholme Road, Dalston, E.8, clerk. The subscribers 
are to appoint the first directors. Solicitor: G. C. Pullman, 24, Coleman 
Street, EC. 


Portumna Electric Light and Power Co., Ltd. (4,874).— 
Registered in Dublin on January 12th. Capital, 25,000 in £1 shares. To 
carry on in Portumna and elsewhere the business of an electric light com- 
р. The directors are: Viscount Lascelles, A. E. Moeran, Mrs. M. M. 
‘olan, J. Hynes, N. J. Kelly, J. Corcoran, G. J. Coates, J. Taylor, and J. 
Murphy, all of Portumna, County Galway. Secretary: M. C. Woulfe. 
Solicitor: J. J. Kearns, Portumna, Co. Galway. Registered office: New 
Street, Portumna, Co. Galway. 


Car Lighting Set Co., Ltd. (162,890).—Private companv. 
Registered January 16th. Capital, £5,000 in £1 shares. To carry on the 
business of manufacturers, suppliers, installers and repairers of lighting, 
heating, starting and driving apparatus and appliances for all kinds of cars, 
vehicles and boats by electricity, fuel, gas, spirit, oil, &c. The subscribers 
(each with 500 shares) are: C. W. Akers, 224, Brixton Hill, S. W.9, scientific 
instrument maker; A. J. Austin, 308, Brixton Hill, S. W.2, engineer; W. Bien- 
karn, 30, Gleneagle Road, Streatham, S.W.16, electrical engineer. The first 
directors are: C. W. Akers, A. J. Austin and W. Blenkarn (all permanent). 
Registered office: 36, Maiden Lane, Strand, W.C.2. 


British Electrical Development Association (162,942).— 
Registered January 17th as a company limited by guarantee, not formed for 
profit The word ‘limited "" being omitted from title by licence of the Board 
of Trade. Objects: To promote and protect. electrical industry and enter- 
prise in the British Empire, to develop the use of and demand for electrical 
energy for industrial, commercial, public, domestic, agricultural and other 
urposes, &c. There аге to be founders, ordinary members and associates, 

he first members of the Council are: S. T. Allen, Homelea, Wrottesley Road, 

Tettenhall, Staffs; L. B. Atkinson, Alste, Little Hampden, Great Missenden; 
С. О. Bastian, 32, The Avenue, N.W.6; C. R. Belling, 10, Glebe Avenue, 
Enfield; A. Е. Berry, Haves, Middlesex; T. Н. Bowden, 101, Eltham Road, 
Lee. S.E.12; W. A. Chamen, The Gables, Llantwit barére, Pontypridd; J. 
Christie, A. C. Cramb, R. S. Downe, D. Watson, D. N. Dunlop, I. E. 
Edgecombe, I. W. Elliot, S. E. Fedden, W. A. Gillot:, E. E. Hoadley, E. T. 
К. Murray, H. C. Palmer, A. R. Phipps, F. I. Walker, F. H. Williams, W. 
B. Woodhouse and C. Н. Wordinjham. Each founder (including the In- 
stitution of Electrical Engineers, the British. Electrical and Allied Manu- 
facturers’ Association, the Incorporated Municipal Electrical Association, the 
Incorporated Association of Electric Power Companies, the Electrical Con- 
tractors’ Association, Incorporated, and the Electric Lamp Manufacturers’ 
Association of Great Britain, Ltd.) is to be entitled to «ne representative en 
the Council. Solicitor: T. Trinunell, 71, Lincoln's Inn Fields, W.C. 


Simplex Power Generator Co., Ltd. (163,053). — Private 
company. Registered January 20th. Capital, £2,000 in £1 shares. To 
acquire and turn to account any invention relating to power, gas and gas 
engines, &c. The first directors are: Capt. E. F. Hill, Southmead, Newbury, 
Berks; R. С. Harley, 20. Market Street, Mavfair, W., accountant, Solicitor : 
R. Burrow, Rolls Chambers, 88-9, Chancerv Lane, W.C. Registered office : 
20, Market Street, Curzon Street, Mayfair, W. 


London Electricity Joint Committee, 1920, Ltd. (163,101). 
Private. Registered January 2tst. Capital, £50,000 in £l shares. To 
prepare schemes with a view to the improvements of the organisation of the 
supply of electricity within the counties of London and Middlesex and adjoin- 
ing counties or districts. The subscribers (each with one share) are: W. F. 
Fladgate, 18-19, Pat! Mall, S.W., chairman, Charing Cross, West End and 
City. Electricity Supply Co., Ltd.: Lord Downham, Eccleston Place, Be!gravia, 
S.W., chairman, Westminster Electric Supply Corporation, Ltd. The board 
shall consist of one authorised representative of cach of the companies and 
local authorities who are for the time being members of this company. Until 
such directors are appointed, the subscribers are deemed to be the directors 
of the company. Solicitor: F. G. C. Morris, 40, King Street, Cheapside, Е.С. 


British Non-Ferrous Metals Research Association 
(163.067).—Registered January 21st as а company limited by guarantee, not 
formed for profit. The word “ limited“ is omitted from the title bv licence 
of the Board of Trade. Objects: To promote research and scientific work in 
connection with the study, production, treatment and utilisation of non- 
ferrous metals and alloys, &c. The number of members is unlimited, and each 
member is liabie for not more than £5 in the event of winding up. The 
first members of the Council are: A. J. Bailey (Sir W. H. Bailev & Co 
Ltd.. Salford); T. Bolton (T. Bolton & Sons, Ltd. London); C. Cookson 
(Cookson & Co., Ltd., Newcastle-on-Tyno); J. S. Cornwell, Newton Chambers 
Cannon Street, Birmingham (chairman of Bedstead) Manufacturers? Federa. 
tion); J. N. Earle (Earle, Bourne & Co., Ltd.. Birmingham); S. Evered 
(Evered & Co., Ltd., Smethwick): A. P. M. Fleming (Metropolitan-Vickers 
Electrical Co., Ltd., Trafford Park. Manchester); W. W. Gibbins (Birming- 
ham Battery and Metal Co., Ltd); Н. L. Heathcote (Rudge-Whitworth, I. ta 
Sparkhill, Birmingham); H. E. Howard (Stewarts & 1Локах, Ltd. Ие: 
К. 5, Hutton (Sheffield) Flatware Co... Ltd; J. W. Madeley, 110. Edmund 
Street, Birmingham; С. Н. Muntz (Muntz's Metal Co., Smethwick); W. M 
Morrison (British Aluminium Co., Ltd., London); Z. Pavne (Phosphor Bronze 
Co., l.td., London); H. I.. Reason (J. Russell & Co., Ltd., Birmingh5sm), Е 
Fomlinsun (Broughton Copper Co., Led., Manchester): X H. Wesa (Н. 
Wiggin & Co., Ltd., Birmingham); A. Н. Wolselev (C. Clifford & Sons, Lid, 
Birmingham). Solicitors: Pinsent & Co., Birmingham. : 7 


Castle Engineering Co., Ltd.—Registered January 23rd. 
Capital, £5,000 in £1 shares (2,500 preference). To carry on the business of 
mechanical and electrical engineers, manufacturers of and dealers in electric. 
magnetic, telegraphic, telephonic and other appliances, &c. The subscribers 
(each with one share) are: E. L. Castle, Holly Mount, Station Road, Pendle- 
bury, electrical engineer; F. C. Lomax, Ennerdale, Campbell Road, Swinton, 
cotton manufacturer. The first directors are: E. L. Castle, E. W. Castle, Е. 
C. Lomax, and H. Easson (all permanent). Solicitor: J. Knight, 2, Ridge- 
field, Manchester. 


Accumulators of Woking, Ltd. (163,120).—Private com- 
pany. Registered. January 22nd. Capital, £35.000 in £1 shares. To take 
over the business of Accumulators, Ltd., and to carry on the business of 
mechanical engineers, machinists, fitters, millwrights, manufacturers of and 
dealers in electrical batteries and accumulators, &c. The first directors are: 
Н. P. Martin, Lingwood, Gower Road, Wevbridge, engineer; H. Fulton, 
Byways, Berkhampstead, general manager: С. Н. Handasvde, The Vines, 
West Biflet; L. C. Rawlence, 40, Sackville Street, W., motor engineer 
Registered office: Maybury Hill, Woking. 


OFFICIAL RETURNS ӨР ELECTRICAL 
COMPANIES. 


Drake & Gorham, Ltd. (70,275).—Return dated Decem- 
ber 3rd, 1919. Capital, £125,000 in £1 shares. All shares taken up. £85,000 
paid. £40,000 considered as paid. Mortgages and charges, nil. 


Lancashire Power Construction Co., Ltd.—Charge on the 
company’s undertaking and property present and future, including uncalled 
capital, and certain debentures and shares, registered December 6th, 1919, to 
secure all moneys due or to become due froin the company to Lloyd's Bank, 
not exceeding £50,000. 


United Kingdom Lighting Trust, Ltd.—Debenture to 


secure all moneys due ог to become due from company to Barclay's Bank, 
Ltd., registered December 2nd, 1919, charged on the company’s undertaking 
and property, present and future, including uncalled capital. 


CITY NOTES. 


The report for the year ended June, 
1919, shows that after deducting £154,727 
for depreciation, sinking fund, and re- 
newals, and £1,515 for addition to capital 
ainortisation fund, the ordinary net re- 
venue from all sources was £224,601, plus 
£138,419 profit on exchange in remittances from Vancouver 
to London and moneys formerly set aside tor contingencies 
and now no longer required for such, and £6,085 brought 
forward, making 4369, 105. Debenture interest absorbs 
£132,417; dividend on the 5 per cent. cumulative perpetual 
preference stock for the year £72,000; dividends, interin and 
final on the preferred ordinary stock, making ё per cent. for 
the year, £72,000; 3 per cent. on the deferred ordinary stock, 
£43,200; bonus of 3 per cent. on the deferred ordinary stock, 
443,00; to be carried forward 46.258. The bonus of 3 рег 
cent. upon the deferred ordinary stock is an exceptional dis- 
tribution rendered possible this year, as shown by profit on 
exchange ш remitting moneys from Vancouver to London, 
and by the appropriation of certain moneys held for contin- 
gencies Which, under the altered conditions, the directors con- 
sider may now be safely distributed. In regard to the divi- 
dend of 3 per cent. on the deferred ordinary stock, the direc- 
tors consider that the improvement in local conditions, as 
reflected in the current earnings, is such as to justify reason- 
able hope that a distribution on the deferred stock may be 
maintained. The net earnings of the company for the current 
eau as compared with the year under review, are as fol- 
OWS :-— 


British 
Columbia 
Electric Railway 
Co., Ltd. 


1918. . 1919. Increase. 

$ $ $ 
July А “з *19,165 149,109 129,944 
August... vis 88,436 166, 808 78.372 
September " 130.548 181,811 51,263 
October ... ке 121,326 183,415 59,089 
$362,475 $681,113 $318,665 


*NoTE.—Strike in progress for 11 days during July, 1918. 


The Bill to establish a Public Utilities Commission became 
law in March, 1919. Both the terms of the Act and the 
decisions of the Commissioner have shown every indication 
of a desire to treat the company with justice. The Act gives 
a right of appeal from the decision of the Commissioner. 
There 1s a special clause relating to the 6 cent fare now being 
charged on the Vancouver City lines. The Vancouver City 
Council in July, 1918, granted the company the right to charge 
a 6 cent fare for a period of nine months. The Public Utilities 
Act was passed before this period expired and provided for 
the continuance of the 6 cent fare, subject to the company 
heing able to satisfy the Commissioner that such rate was 
just and reasonable. 

The Act also provides that until such proof is furnished to the satisfaction 
of the Commission the amount received by the company in excess of the five 
cent fare previously charged is to be deposited in a special account in и 
chartered bank in Vancouver, and that if the rate should be fixed at less 
than six cents the excess amount is to be handed over to the Vancouver 
General Hospital. Owing to an amendment of the general Railway Act of 


the Dominion of Canada the railways of the company passed from the juris. 
diction of the Province of British Columbia and of the Public Utilities Com- 
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mission to that of the Dominion of Canada and of the Dominion Railway 
Board, but it is anticipated that amendi legislation will be passed early 
in 1990 which will place the company’s ways again under the jurisdiction 
of the Public Utilities Commission, and the company has joined with the 
local authorities in petitioning for this to be done. When this has been done 
it is expected that an investigation, which was commenced by the Com- 
missioner some time ago to ascertain the correct fare to be charged in Van- 
couver City, but which, owing to the circumstances reported above, has been 
temporarily adjourned, will be resumed, and that an appraisal of all the 
property of the company on the mainland will be made. 


In June, 1919, the employés of the company and of most 
other industries in Vancouver went on strike, not for any in- 
creased wages or any improved conditions, but in sympathy 
with the general unrest which was then prevalent in labour 
circles throughout Canada, particularly in Winnipeg. The 
strike lasted from June 5th to 29th, when the men returned 
to work on the old terms. The revenues of the company on 
the mainland from its railway system were reduced to almost 
nothing during the 24 days that this strike lasted. In August, 
1919, a request was received for a further increase in wages. 

із request was submitted to arbitration, and under the 
arbitration award increases were granted which will cost the 
company a large sum. - 

The directors consider that the improved conditions warrant 
а return to the practice of paying the dividend on the 5 per 
cent. cumulative perpetual preference stock half-yearly, as 
before the war, and a half-year's dividend of 2} per cent. has 
been declared. | 

The end of the. war and the gradual return to normal condi- 
tions is having a good effect upon the company's revenues. 
In addition to the return of the men who left the Province 
of British Columbia for overseas service. it is stated that a 
large number of men who enlisted in other parts of Canada 
went to British Columbia on being demobilised. 


East London Railway Co.—During 1919: passengers car- 
ried 12,721,999, against 10,569,541, exclusive of season-ticket 
holders. State control of railways has operated and continues 
to operate particularly inequitably—inasmuch as while the 
Government absorbs the greatly increased receipts due to 
the electrification of the railway, the company derives · no 
benefit therefrom, but on the contrary is responsible for in- 
terest on the amount expended upon the electrification. Ап 
appeal was made to the Railway Executive Committee asking 
for special consideration, and the secretary replied that the 
Board of Trade were informed that the claim of the company 
was one which should receive the sympathetic consideration 
of the Board of Trade and of the Treasury. 


British Trade Corporation.—The net profit for 1919, after 
payment of all expensee and making provision for depreciation 
of investments and contingencies, amounts to £88,340, plus 
£14,252 brought forward. The directors recommend a divi- 
dend of 8а. per share (subject to tax), leaving £22,592 to be 
carried forward. 


Mather & Platt, Ltd.—A scheme has been prepared for 
capitalising and distributing £450,000 of the undivided profits, 
in the shape of new ordinary shares of £1 each. The capital 
"is to be increased by £1,500,000 new shares to £2,500,000 f 
resolutions to be submitted at a meeting on February 3rd are 
agreed to. 


Marconi’s Wireless Telegraph Co., Ltd.—Dividend on 
the 7 per cent. cum. part. preference shares of 7 per cent., 
being ls. 4.80d. per share, less income tax; on the ordinary 
shares an interim dividend of 10 per cent., being 2s. per 
share, less income tax. 


Metropolitan Railway Co.—.240,000 is placed to general 
renewals; a dividend at the rate of 1} per cent. per annum 
for the half-year, making T3 per cent. for the vear, is to be 
paid; and £20,000 is to be carried forward. 


Prospectuses.—Industrial Glass Works, Ltd.—The ‘ist 
closes on February 3rd in an issue of 20,000 10 per cent. cum- 
pref. shares of £1 each at par and 20,000 ordinary shares of 1s. 
cach at par.—Messrs. Erinoid, Ltd., have been offering to 
. 100,000 shares of 5s. each at a premium of 5s. 
cach. | 


Stock Exchange Notice.—The Committee has ordered the 
undermentioned to be officially quoted :— 

Edison Swan Electric Co., Ltd.—360,000 ordinary shares 
of £l each, fully paid, Nos. 508,308 to 958,307. 


Yorkshire (West Riding) Electric Tramway Co., Ltd.— 
Dividend 6 per cent., less tax, on the cum. pref. shares. 
There is put to renewals, depreciation and reserve £21,959. 
Purchase of funded preferential dividend certificates, £12,837. 
Carried forward, £1,386. 


. Stothert & Pitt, Ltd. Interim dividend for the past half- 
year at the rate of 10 per cent. per annum, free of tax. 


Blackpool, St. Annes & Lytham Tramways Co.—Profit 
for 1919 (to October) £10,093; after meeting debenture 
charges, the debit balance carried forward amounts to £37,991. 


Crossley Bros., Ltd.—An issue of 255,000 of the new ordi- 
nary shares is being offered to the existing holders at par. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THERE is noticeable slackening in Stock Exchange activity, 
although no check to the outpouring of new issues. Probably 
the latter has something to do with the former. The Govern- 
ment's appeal that fresh applicants for money should exercise 
a certain amount of restraint while the subscription lists are 
open for the new 54 per cent. bonds has not had much effect, 
the newcomers sheltering themselves behind the reasonable 
excuse that they had made their arrangements for issue. 
some time before the Government appeal appeared, and that 
they were unable to stop their prospectuses. It may be men- 
tioned, in this connection, that when underwriting is being 
arranged, there is almost invariably a clause to the effect that 
underwriters are only bound to their obligation provided the 
prospectus is issued within a certain period, and the time, as 
a rule, is comparatively close to that on which the under- 
writing is completed, so that it is likely enough that the 
excuse is a valid one in most instances. 

The first Home Railway dividend announcements exercised 
a chilling effect upon the market for the stocks. The Metro- 
politan repeats its performance of last year, which has, inci- 
dentally, the effect of throwing into relief the extremelv 
meagre vield afforded by the ordinarv stock. The East 
London Railway figures are not bad, showing traffic increases 
in passenger and freight traffic, but shareholders get nothing 
out of the improvement, thanks to the arrangement with the 
Government. The Railway Executive has promised that the 
claim. of the company to special consideration shall receive 
sympathy. whatever that may mean. 

What is the position of London Tubes mav be a little clearer 
at the end of the week than it is now. Manifestly there ia 
something afoot between the Combine and the Ministrv of 
Transport: and curiosity stirs itself laxilv to ask what is 
likelv.to happen. The two main questions are: Will the 
Government take over the Tubes? and, Are the fares going to 
be doubled? to which the daily strap-hanger adds a third. 
When shall I get a seat for my monev? Market sentiment is 
reflected in 1 fall in Underground £10 shares, and 34 pointe 
in the Income Bonds, although such movements might have 
occurred in the general dulness of Home Railways, irrespec- 
tive of the questions surrounding control of the four Tubes, 
three tramway and three omnibus companies concerned in the 
Combine. 

London United Tramways 5 per cent. preference shares of 
£l each stand at two and ninepence, and the 4 per cent. 
debenture stock at 40. South Metropolitan Tramways 4 per 
cent. debenture is quoted 58. Metropolitan Electric Tram- 
ways 4$ per cent. debenture stock is, according to the Stock 
Exchange official price, 60 to 63, although business was 
marked at 72 only a week ago, and the company's 5 per cent. 
debenture stock stands at 73}. London and Suburban 
Traction ordinary are a florin apiece, the preference 4s. 6d., 
and the debentures 52 and 71 for 44 per cent. and five's re- 
spectively. Potteries Electric Traction ordinary and prefer- 
ence have come on to the same line at 14s. British Electric 
Tractions are 404 and 684 for ordinary and preference: the 
two debentures have changed hands this year at 89} and 641 
for firsts and seconds. 

Holders of such stocks and shares may well regard with 
feelings of envy the proprietors of Bombay Electric ordinarv. 
We mentioned some time ago that the price rose pounds in 
one day to the neighbourhood of 60. To-day it is £100—in- 
deed, а bargain was marked at 101 on Friday last. Intrinsic- 
ally it is difficult to see that the shares are worth 20. being 
of the nominal value of £10. Last year a dividend of 7 per 
cent. was paid; in the previous twelve months the dividend 
was 9 per cent. The Stock Exchange market refers the rise 
to buying for control. A rise of 5s. lifted the preference to 
14: thev carry 6 per cent. dividend and no participating rights. 
Other Indian tramway shares are quiet, Calcuttas 83, Madras 
preference 4. 

exicans mostly retreated further, where they moved at 
al. Mexican Light and Power firsts at 524 are down 31. 
Pachuca Fives are dull at 43, Montereys at 313. Mexican 
Electric Light 5 per cent. bonds changed hands at 433 on 
Monday; the deposit receipts at 43. Тһе optimist may be 
pardoned for thinking he sees a breath of improvement in the 
market. A little encouragement, and prices would be rapidly 
up again. South American Light and Power 5 per cent. regis- 
tered debentures were sold a few days back at 80. Brazilian 
Tractions continue to give wav, and are dowu to 56. The 
strength of Anglo-Argentine Tramways vielded to what was 
termed profit-taking. British Columbia Electric stock spurted 
on the dividend declaration; а bonus on the deferred was quite 
unexpected. 

The cable market has turned better, and Western Tele- 
graphs at 173, Eastern ordinary 165i, Anglo-American pre- 
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ferred 90, Chinas and Globes 16} show, with alight im- 

rovements, the tendency of the market. United River Plate 
ebenes are higher at 8, but Orientals at 21 parted with 
some of their recent advance. Automatic Telephones reacted 
to 3 5.16. Anglo-Portuguese Telephone ordinary hold their 
price at 19s. arconis continue to be neglected, but Cana- 
dians spurted to 14s, while Americans lagged behind at 
30s. 6d. 

Electricity supply shares show scarcely any movements. 
Although the recent Bill had its fanus drawn, a new Bill is 
to be presented next session, in which the features objection- 
able to shareholders in the companies are likely to be re- 

eated, and already a movement is on foot to protest against 
infringement of the companies’ rates. An interesting regis- 
tration is that of the London Electricity Joint Committee 
(1920), Ltd., with a nominal capital of £50,000 in £1 shares. 
The com 
Mr. W. F. Fladgate and Lord Downham. The objects of the 
company are to prepare schemes with a view to improvement 
of organisation of electricity supply within London, Middlesex 
and adjoining counties or districts. | 

Edisons were a little lower at 27s.. and General Electrics 
eased off to 41e. Siemens at 29s. 6d. have reacted a trifle. 
Electric Construction debentures fell 6 to 60. On the other 
hand, Castner-Kellners have risen to 4 owing to an imnprove- 
ment in Brunner Monds. Henleys are 4 up at 22, Callenders 
78. 6d. higber at 1 and Telegraph Constructions 108. to the 
good at 27. A fair amount of business is being done in the 
shares of all the manufacturing companies. The rubber 
market continues quiet, with no object of special interest, and 
in the metal markets, rises in gold and tin have drawn re- 
newed attention to the companies concerned with the produc- 
tion of both. 


SHARE LIST OF ELECTRICAL COMPANIES. 
EE  Howz ELEOTAIOITY Companms, | 


мя Dividend Price | 
— Jan. 27, Yield 
1917. 1918, 1920. Rise or fall. p. o. 


К: 


Brompton Ordinary.. .. .. 10 8 51 — £618 9 
ee Gor ДГ... 4 a 12 — 6 8 
0. 0. 0 * 220 =a 8 8 8 
Chelsea. . oe ee ee ° B 8 8 — 6 0 0 , 
City of London 45 v © 8 8 18 — 6 8 1 
o. do. 6percent. Pref... 6 6 { — RG 4 
County of London .. i СИ. 1 $ — i 711 4 
80 40. 6 percent. Pref. 6 6 — 616 2 
K gton Ordinary oe 200 7 8 — 6 8 4 i 
London Electric oe oe oe i: Nil Nil 1 = | 
do. do. 6percent.Pref... 6 6 — 8 17 10 
Metropolitan TM A A 21 | — 1 е 0 
0. г oons. 0 f ee ' — 
81. James’ and Pan Mall .. 95 9 10 6. — 8 6 8 
South London ee es - 6 6 98 — 7 12 8 
Routh Metropolitan Pref. .. 9 1 7 1 — 700 
Westminster Ordinary .. ... 9 8 6 — 712 0 
TELEORAPHS AND 'TELEPHONRS, 
Anglo-Am. Tel. Pref. is Я 6 6 90 + 3 6 13 4 
do. Def. oe oe 1 ад 31i i 7 1 2 
Cuba ub. ee * 6 oe q q 1 — +f 18 4 
Eastern Extension .. é ex 8 8 1 +è *4 18 6 
Eastern Tel. Ord. в 8 8 165 +1 4 16 8 
Globe Tel. and Т. Ота. .. |... 3 8 1 + *4 18 6 
do, b do, Pref. oo ae 6 6 + 6 б 4 
Great Northern Tel. va . 99 2 — 9 7 2 
Indo - Duropean s 18 18 — 618 4 
Marooni "o a 90 36 a — 6 1 6 
Ortental Telephone Ord, .. .. 16 10 — ie 4 11 6 
United R. Plate Tel. га "^ 8 8 R + ; *% 0 0 
West India and Panama .. . 1⁄8 18 Ly — pa 5 9 6 
Western Telegraph. " 8 8 173 + N 412 9 
' Номк RAILS, 
Central London Ord. Assented .. 4 4 — 6 16 
Metropolitan .. i i ia 1 1 24 —1 5 1 6 
: «бо. District i .. Nil Nil 21 — Nil 
Underground Electrio Ordinary.. Nil Nil — i Nil 
do. do. “А” . Nil Nil E: — Nil 
do. do. Income .. 4 b 834 — 34 519 9 
| FongioN "TRAMA, &0. 
Adelaide Sup. 6 per cent. Pref. .. 6 6 3 — 7 14 10 
Anglo-Arg. ms. First Pref. .. 89 Nil 4 - i — 
do. do. 2nd Pref. — — BA — — 
do. do. 5 Deb. 5 b 854 — 7 12 8 
Brazil Tractions  .. Est uo — — эб -3 — 
Bombay Eleotrio Pref. ' .. ad 6 6 14 4 d 4539 
British Columbia Eleo. Rly. Pfce. 5 5 64 +34 715 0 
do. do. Preferrred Nil a 59 43 я 8 0 
до. do. Deb. ә a d — 615 0 
Mexico Trams6 percent. Bonds.. N l — Nil 
do. 6peroent.Bonds.. Nil Nil B5 — Nil 
Mexican Light Common. Nil Nil — Nil 
do. Pref. ie .. NM Nil 35 == Nil 
до, lst Bonds.. .. Nil Nil 524 —34 — 
MANUFACTURING CoMPANIER. 
Babcock & Wilcox ee ee ee 15 15 — 4 9 0 
British Aluminium Ord. .. s 10 10 1 — 514 3 
Cellenders  .. <i T T 25 95 94 + 6 910 
[E] e ev oe ee 5 64 44 — 7 2 1 
Castner. Kellner i v m 25 90 4: + — 
Crompton Ord. ss >з Р 7 10 21/6 — 960 
Edison-Bwan, "A" EP - — 10 » + 7 5 0 
o. do. 6 per cent. Deb. .. 4 5 — 6 5 9 
Eleotrio Construction T 10 10 lrx — 8 8 R 
Gen. Elec. Pref. ks vt 6 63 19/. — 64. 6 16 10 
do. Ord, А 10 10 41/- - M. *4 15 3 
0 a pr 5 А ка gU g^ 87 + ё 5 5 3 
о. е . oe eo ee : — 6 4 2 
Indla - Rubber. * oe өөө oo 10 10 16 — *6 5 0 
Met.-Vickers Pref. oe ее ee — — 21? ° — 5 14 0 
Siemens Ord.. 0 oe ео тат 10 29/6 тт 6d. *6 18 Ü 
Telegraph Con, è Фе ex 99 9% 27 +à 49 0 


* Dividends paid {ree of Income Tax. 
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MARKET QUOTATIONS, 


Іт should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other ciroumstanoes. 


Tuesday, January 27th. 


Latest ' Fortnight’s 
CHEMICALS, &c. =. Price. | Inc. or Dec. 
i | 

a Acid, Oxalic . рег lob. 1/5 | 
a Ammoniac Sal m vis ,. per ton, £95 Seg 
a Ammonia, Muriate (large crystal) " £75 A 
a Bisulphide of Carbon A з „ Ris | en 
a Boran " £42 £3 inc, 
a Copper Sulphate  .. ies к Ys ; £48 £4 inc. 
a Potash, Chlorate n» .. per lb. 114. 2d. дес, 
а „  Perchlorate 2. us $ 18 . ' "m 
a 8hellao ... TE as к per cwt. £44 10/- ine, 
a Sulphate of Magnesia id per ton #15 ae 
e Sulphur, Sublimed Flowers Үз | £28 5 
а „ ump | ы vi 425 | Е 
а Вода, Chlorate per lb. | 6а. | ; 
a „ Crystals a s per ton 110/- | СА 
a Sodium Bichromate, casks per 1b. | "S P 

METALS, &c. | | 
g Babbitt's Metal Ingots  .. ... per ton | #118 to £845 m 
с Brass rolled metai2' to 12" basis) рег Ib. 1/34 | jd. dec. 
c „ Tubes (solid drawn). „ 167 torn 44. deo. 
с ” Wire, basis vas ies vis » 1/38 | ad. dec. 
c Copper Tubes (solid drawn) "i | 1/92 id. dec. 
g „ Bars (best selected) per ton £167 | * 
g ” Sheet m 3 эз vos Т | £167 i | TS 
g „ Rod т t T у? i £167 Р 
d „ (Electrolytic) Bars Du "S £125 a 
d ЄЎ з Sheets a x £156 ni 
* ir Wire Rods red £140 ss 
d P i" H.C. Wire.. per lb 1/54 T 
f Ebonite Rod , 2 55 5 / ET 
F. Sheet ы n oF Wi 2/6 ii 
n German 8ilver Wire a Жез T 2/9 "Ar 
h Gutta-percha, ffn » 1 13/- . p + 
А india-rubber, Para tine |. a " | 2rit j | К, 
i Iron Pig (Cleveland Warrants) .. per ton Nom. os 
[„ Wire, galv. No. 8, Р.О. qual. $5 £48 10/ ; T 
g Lead, English Pig |... vec MA з £4" 15/ 15/ dec. 
g Mercury "T s per bot. £23 | 10/- dec. 
e Mioa (in original cases) small per lb. 6d. to 4/6 | sis 
a 4 И „ medium. ^ „ | 5/- to 10/. 
e » 99 » large. " ! 12/6 to 25/- & up 
g Phosphor Bronze, plain castings ú 1/8 to 2/- 
g s „„ rolled bars and rode a3 2:2 to % v- 
g 93 , rolled strip & sheet уз i 2/8 to 2/9 
d Silicium Bronze Wire e. per lb. 1/11 n 
r Steel, Magnet, in bars per ton бо ane n 
g Tin, Blook (English) $s £387 to 4888 40 to £10 ino. 
n „ Wire, Nos. 1 to 16 per Ib. 5 / | vix 

White Anti-friction Metals per ton £90 to £845 
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Quotations supplied by 


James & Shakespeare. 

A Edward Till & Co. 

i Bolling & Lowe. 

( Richard Johnson & Nephew, htd. 
‚ а P. Ormiston & Sons. | 

г W. F. Dennis & Co. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta- Percha and 
Telegraph Works Co., Ltd. 


Zinc Smelting.—In a review of the apelter situation in 
The Journal of the Society of Chemical Industry Mr. H. M. 
Ridge says that until conditions improve we are dependent 
on American supplies. Owing to the necessity of preference 
being given to the shipment of foodstuffs, wool and other 
essential commodities, zinc ore is being shut out, and there 
seems no prospect of the British or Belgian works being able 
to run their furnaces at full capacity during the coming 
months. E 

During the war zinc &nelting was classified as one of the 
inportant key industries, but no steps have yet been taken 
to make the country self-supporting, although ample supplies 
of ore are avallable within the Empire. 

[n the treatinent of zine concentrates no radically. new 
methods have yet proved suitable. Electrolytic precipitation 
has been tried in à number of works in the country, but all 
of these have been shut down, including the Hoepfner pro- 
cess plant at Winnington, from which such a good product 
was obtained for several years. It is interesting to note that 
at the same time electrolysis has been adopted for the new 
plants in Tasmania, Canada, and at one works in the United 
States, but in each of these cheap power is available. The 
demand for high-grade zinc will be large in future, but it can 
now be obtained cheaply by new means which were worked 
out during the war. Much progress has been made with 
the electric furnace reduction in Norway, Sweden, and 
France, and the troubles experienced in the condensation of 
the zinc vapour have been largely overcome, but here also. 
cheap power is essential. ae 

Charging the pots in the furnace probably used to be the 
most laborious work of the zinc smelter, and this has been. 
overcoine with the aid of chargin« machines. These are 
driven electrically, and are much more efficient than hand 
charging, the pots being more uniformly charged and the 
charge denser. The duration of the manceuvre is shortened 
Ьу about two hours. i 

The more extensive use of machinery reduces the number 
of men. and at the same time makes the management more 
independent of the skilled workmen. Ў 
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TRANSFORMERSZFOR ELECTRIC FURNACES. 


By J. LINDLEY THOMPSON. M.Sc, A. M. I. E. E. 


‘(Abstract of paper read before the TxsrrTUTION OF ELECTRICAL ENGINEERS.) 


ElECrRIC furnaces in commercial use at the present time may 
be classified under four heads: (1) Radiation are type for 
steel; (2) conduction arc type for steel; (3) induction type for 
steel; (4) resistance type for carbide, carborundum and ferro- 
silicon. With furnaces under types (1), (2), and (4), trans- 
formers are nearly always required, while type (3) is in itself 
a static transformer. 

The induction furnace has not made much progress, and 
this country is almost entirely unfamiliar with its service 
conditions. 

With both arc and resistance furnaces transformers are in 
general use. The electrical characteristics of the transformers 
for the two types of furpace differ somewhat, but their con- 
struction is on similar lines. Various troubles were experi- 
enced with transformers built to early designs when put 
into operation, and they were briefly as follows: (1) Loss of 
„Р. voltage across the arc due to bad lay-out of leads, or to 
reactance values of the transformers being too high. (2) 
Failure of insulation of switchgear and transformer terminals 
on the H.P. side due to the heavy auto-transformer effect in 
consequence of the large range of voltage. (3) Mechanical 
damage to coils in the transformers due to frequent current- 
rushes. (4) Unbalanced voltages on the т.р. side of Scott. 
connected transformers due to unscientific design. (5) Failure 
of transformers due to bad housing, unskilled operation, and 
heavy overloads. With the experience of the past few years 


E.M dim 


is possible under а heavy rush of current. All leads, high 
and low pressure, should be securely clamped to prevent 
movement due to heavy current rushes. The. insulating 
material should be strong and firmly held in position, being 
assembled with the coils and secured while under pressure. 
Numerous ventilating ducts should be provided by means of 
suitably arranged spacing blocks between the several coils 
to prevent local heating. Only the H.P. leads required should 
be brought out of the case, the remainder being retained 
under oil level. The high-pressure line leads should be 
brought through individual insulators. The L.P. leads should 
be increased in section, from two or three inches under oil 


level, to prevent heating. : 

Self-cooled transformers should be placed in well-ventilated 
chambers with a minimum distance between them of 18 in. 
for sizes up to 1,000 k. v. A. and 24 in. for larger sizes. They 
should be kept clean, easy of acoess, and be placed as near 
to the furnace as possible and symmetrical, with a fireproof 
barrier between them and the furnace. Unskilled attention 
has been the cause of serious trouble. The L.P. leads should 
be as near together as possible, and interleaved for currents 


higher than 5,000 amperes. 
Transformers for furnace work are manufactured of both 
the core and shell-type construction, and both are giving good 
service. 
Up to the present time, electric steel furnaces have been 
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Fic. l.—SiNoGLE-PHASE, 1,250-К.У.А., SHELL-TYPE FURNACE 


TRANSFORMER; 1} TURNS ON L.T. WINDING. 


and a careful study of the conditions of service on site, the 
above causes of trouble have been practically eliminated. 
Since the steel furnace is that which 1s most common and 
causes most criticism, it is with transformers for this condi- 


tion of service that the author mainly deals. 

Furnaces in general require a minimum of three L.T. pres- 
sures for use at different stages of production. The trans- 
formers must be provided with a certain amount of reactance 
for steadying the arc and reducing the rush of current to safe 
values in the transformer windings and supply mains. This 
reactance may be internal or external. It 18 necessary to 
reinforce heavily the end turns of the high-pressure windings, 
also extra insulation between the remaining turns 18 advisable, 
especially where tappings are brought out. The tappings 
for voltage variation should be on the H.P. side, for due to the 
few turns on the L.P. side, correct voltages cannot readily be 
obtained. The switchgear problem is also simplified by the 
use of Н.Р. tappings, which should be in the middle of the 
winding. The ratio of iron to copper loss is not important. 

Coils connected in parallel should be so placed that they 
are equally loaded under all conditions of service. The trans- 
former must be of sound mechanical construction with its 
coils rigidly supported in all directions in which movement 


Fig. 2.—SINGLE-PHASE, 1,950-K.V.A., 
SHELL-TYPE FURNACE 
TRANSFORMER, WITH L. T. BOOSTER. 


designed and built for dealing with quantities up to about 
15 tons, but the future will demand larger sizes up to 30 or 
40 tons’ capacity. Taking the kilovolt-amperes required per 
ton at 200, then transformer groups of 6,000 to 8,000 K. v. A. 
will be required. The problem of transforming this amount 
of power is not unreasonable, since power transformers for 
dealing with much larger capacities have been manufactured. 

There are several alternatives whereby this increased power 
an be supplied to the furnace: (1) Power can be increased 
55 increasing the currents at the present voltage values, and 
subdividing this current into two or more parallel paths 
through the furnace. With an 8,000-k.v.4. furnace at 85 volts 
to the bath, over 47,000 amperes per phase for a two-phase, and 
over 31,000 amperes for a three-phase furnace will be required. 
Transformers for dealing with such currents can be designed 
and manufactured, but only the furnace designers can give 
expert opinion on the possibility of providing for the numerous 
electrodes in the roof structure of the furnace. (2) Power 
can be increased by raising the voltage between the electrode 
and the bath. The possibility of this suggestion 18 dependent 
on the roof lining of the furnace. Here again is a problem 
for the furnace designer, as the transformers present no diffi- 
culties. (3) The third alternative, that of increasing the 
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number of phases, seems to be the one favoured by furnace 
designers. Up to the present time, the author is under the 
impression that in this country the maximum number of 
phases used in a steel furnace has been three. Furnaces for 
four, six, and eight phases have been designed and various 
iransformer connections suggested: and patented to obtain 
these requirements. None of these, however, has had, as far 
as the author 1s aware, any practical commercial trial up to 
the present. "E 

The practical limit of size for an electric furnace will, in 
the author's opinion, be a compromise between all three 
alternatives and will depend on: (1) The maximum current 
that can possibly be carried per electrode. (2) The maximum 
оше that can be sustained across the arc without destroy- 
ing the roof. (3) The maximum number of electrodes that 
can be installed without danger to the roof. 

The fundamental principles underlying the design of large 
furnace transformers are the same as those in power trans- 
formers, but due to the large currents, special reactance and 
possible intricate connections, special attention must be given 
to their design. In a straight transformer the designer's chief 
problem is the arrangement of the parallel low-pressure con- 
ductors. , | 

This is more difficult of solution the larger the size of the 
unit and the higher value of current to be catered for. As the 
size of unit becomes larger, the core section becomes greater, 
and consequently the L. P. turns become few in number, which 
18 More pronounced with. shell-type than with core-type trans- 
formers, for considering the same size of unit the section of 
the shell is generally much larger than that of the core type 
for economical proportions of active material. In large shell- 
type transformers, the. choice of the number of L.P. turns 
often lies between one and two. If one turn is used, then 
a large iron section is necessary; or if two be used, a large 


Supply mains 


Double-pdle isulating switch 


= isolating switches 7 


Double - pole 
oil switch. 


Double - pole 
oil switches 


N Single-pale 


E" ) e Е 
switches coil 8H 


Main transformer 


-pole 
reversing 
switch 


Bouster 
transtourwiet . 
T 


HT 


Yo turnace 


Tofurnac:: 


Fria. 3.—FURNACE TBANSFORMER FIG. 4.—FURNACE TRANS- 


FORMER WITH L.T. BOOSTER 
AND EXTERNAL REACTANCE, 


WITH H.T. AUTO-REGULATING 
TRANSFORMER AND EXTERNAL 
REACTANCR. 


weight of copper is required, while neither will give economic 
proportions of active material and minimum losses. If one 
апа a half turns be used, as described in the author's patent 
No. 131,026, a proportion of active material nearer to the 
economical value can be obtained (fig. 1). | . 

In order to simplify the design and manufacture of furnace 
transformers, and especially those for heavy currents, it is 
desirable to increase the number of L. p. coils in parallel, thus 
reducing the reactance value of the transformer. А trans- 
former of low reactance, while satisfactory for resistance 
furnaces, is unsafe for arc furnaces, hence the transformer 
reactance would have to be supplemented һу an external 
reactance in either the L.P. and н.р. side. An ideal trans- 
former would also be one as simple as possible having no 
tappings. If voltage variation on tbe L.P. side is required, this 
would be obtained by means of a regulating transformer 
(fig. 3). a booster (figs. 2 and 4)), or an induction regulator. 

Furnace transformers and the alternative auxiliaries above 
mentioned are suitable for all types of furnace, since the 
reactance being external can be varied at will or cut out. 

The ideal furnace transformer is, in the author's opinion, 
a simple transformer of one voltage ratio with a moderate 
reactance. The necessary auxiliaries for voltage requirements 
and safe working are, an external reactance on the line side of 
the high-pressure winding, a regulating transformer, a booster 
transformer, or an induction regulator for voltage variation. 

A great deal has been said on various occasions concerning 
the heavy stresses to which furnace transformers are subjected. 
While this in a measure 1з true, it should not be interpreted 
to inean that the mechanical forces exerted on the transformers 
are of extremely high value, but that during operation fre- 
quent and repeated stresses of a moderate value are exerted. 
These stresses take place frequently during the melting period, 
and are brought to bear on the coils and leads. 

A 2,000-5.v.A., 25-period, single-phase, ehell-type traneformer, 


Supply nains 
| | Doub!e-pole ] | 


having a reactance of 7 per cent., will, if short-circuited 
directly across its secondary leads, allow a current of approxi. 
mately 14.3 times its full-load current to flow provided the 
supply voltage is maintained. This current brings a mechani- 
cal stress to bear on the coils in an axial direction of approx- 
mately 60 tons. If the transformer is supplying a furnace and 
during the melting period (power factor 0.8) is short-circuited 
by the electrode coming into direct contact with the bath, the 
short-circuit current that will flow will be 1.6 times full load 
since the reactance In circuit is 60 per cent., i. e., 7 per cent. 
in the transformer+53 per cent. in the furnace lay-out. The 
mechanical stress due to this current is approximately 0.3 ton 
on the coils in an axial direction. If the short-circuit occur 
during the molten period, i.e., power factor=0.9, the short. 
circuit current is 2.3 times full load, for the reactance in 
circuit is now approximately 43.5 per cent., i. e., T per cent. in 
the transformer and 36.5 per cent. in the furnace and lay-out. 
This current brings a mechanical stress of approximately 
0.8 ton on to the coils in an axial direction. "The figures of 
stress are those on the coil surface. 

The satisfactory operation of electric furnaces is not de- 
pendent solely on the transformers being of correct design 
and sound construction, but also on the relative positions of 
transformers and furnace and the heavy current connections 
between them. The effects of a bad lay-out are chiefly : Low 
operating power factors, hence inefficient working and a 
possible Joss of useful working voltage. Heating up of leads, 
clamps, and cables. Unbalancing of voltages on the furnace 
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and unbalanced load currents and phase relation on the 
supply side of the transformers. The chief cause of lay-out 
trouble is that the inductance of the leads on the low-pressure 
side between the transformers and the furnace is either too 
high or unequal in the different phases. | 

In order to reduce the possibility of a heavy choking effec 
and unbalanced voltages, the following suggestions wi 
helpful: (1) The transformer or transformers should be placed 
as near to the furnace as possible, so that the heavy L.P. leads 
may be of minimum length. (2) The L.p. leads of the various 
phases should be symmetrically placed with respect to the 
transformers and furnace. This is essential so that the | 
of each phase may be of approximately the same length, an 
aleo that the area enveloped in each phase should be equal and 
hence the inductance beers phase equal. (3) Tbe ares 
between the positive and negative L.P. leads should be ав smal 
as possible, and also that between phases, in order that the 
inductance may be a minimum or of a practicable value. 

e L. p. leads for heavy currents (above 5,000 amperes) shou 
be in multiple and interleaved from the transformer to 8 point 
as near the furnace as possible. This will keep the inductance 
down to a low value and make that of each lead approximately 
the same, thus ensuring that each parallel lead takes its proper 
share of the load. (5) The heavy current leads should not be 
run near any heavy magnetic structure euch as girdere 9 
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@epporting columns, unless both the positive and negative 
leads are: run. together. and. interleaved. (6) No magnetic 
material should form a closed circuit around any positive or 
negative conductor, or heavy currents will be.induced.in that 
cireuit. Ihe positive and negative. conductors interleaved 
may be run-tnrough a magnetic circuit. . Clamps for heavy 
current leads should be of non-magnetic. materjal. ... o.. 
--Frem the point of view of lay-out, it is possible that a 
maximum current limit will be reached for satisfactory opera- 
tion. This limit is suggested by the. fact that with heavier 
currents more latitude is required as regards loop: area for 
the accoinmodation of the leads, and especially is this the 
ease. Where they become flexible зо as to allow movement 
of the electrode and the flexibles attached to them. | 
„The 92,000-k.v.4. furnace transformer already referred to 
under the best working conditions has an operating power 
factor of 0.92. The lay-out then has an inductive drop of 
approximately 39 per cent. for à current of 23,500 amperes 
at а terminal voltage of 55. ‘This inductive drop can be split 
up into transformer inductive drop of 7 per cent. and lay-out 
inductive drop of 32 per cent. Тһе above figures are those 
for an average case and represent a fairly good lay-out that 
cannot be much improved. Now suppose the transformer, 
leads, and furnace be replaced by one of 5,000 к.у.л. the 
transformer having the same reactance value of 7 per cent. 
Taking the lay-out to be similar to the 9,000 k. v. A. unit, but 
of heavier copper section, the loop area the same, though in 
practice it would. have to be larger, then the following would 
result. The load current is now 58,800 amperes with a ter- 
ininal voltage of 85. This will cause an inductive «irop of 
82 * 58,800 / 2,500 80 per cent. or a total of 87 per cent. ap- 
proximately, including the transformer. This results ит the 
voltage across the furnace being only 49 per cent. of the ter- 
minal voltage, 1.e., 41.6 volts und an operating power factor of 
0.49. Thus although, for the sume type of lay-out, the K. v. A. 
output bas been increased from 2,000 to 5,000, i.e., 150 per 
eent., the power factor has dropped from 0.92 to 0.49, and 
the energy has only been increased from 1,840 to 2,450 Kw., 
or 33 per cent. Actual experiences similar to the above 
example are not uncommon, and point to a limitation of 
furnace size on account of limitations in lay-out. In other 
words, a lay-out suitable for a 2,000 &.v.4. unit is not suitable 
for a 5,000 K.v.4. unit. 

The inefficient results given in the example above may be 
partially overcome by increasing the voltage on the L.P. ter- 
minale, so that the resultant voltage across the furnace may 
pe equal to that for the smaller unit. For the 9,000 k. v. A. 
unit the terminal voltage is 85 and the furnace voltage 0.92 
of 85, .1.¢., 78.2 (neglecting resistance drop), while for the 
5,000 K.v.4. unit the furnace voltage is only 0.49 of 85, or 
41.6 volts. Now suppose the terminal voltage of the 5,000 
K. V. 4, unit be 101 instead of 55, the load current would be 
then reduced to 49.500 amperes. The inductive drop in the 
lav-out would be 32х49 500/93 500 * 85 / 100 56.6 per cent. 
«Phe total inductive drop would be 7+56.6=63.6 per cent., 
and so the operating power factor would be 0.77 and the 
voltage across the furnace 0.77 х 101 = 77.8 volts. As a result 
af increasing the terminal voltage, the increasing of the K. v. A. 
rating from 2,000 to 5,000 has increased the power from 1,840 
to 3,590 KM. i.e., 109 per cent., which is an improvement яв 
avainst increased current only. Tt will be noticed, however, 
that the power factor has fallen from 0.92 to 0.77, which 1s & 
low figure, and points to the limitation of current capacity and 
lay-out already suggested. 

The cost and weight of furnace transformers are dependent 
on the maximum Р. current and the voltage variation re- 
quired, apart from the variables of voltage and frequeney. In 
general, the furnace transformer K v.a. rating is a figure much 
below that for a power transformer of the same weight. 
Approximate prices and weights are given in the curves (fig. 
Б) for transformers whose voltage variation is obtained by 
means of tappings. For furnace transformers complete with 
boosters or regulating transformers, the prices wonld have 
to be increased 10 to 15 per cent. 

In conclusion the author wishes to express his thanks to 
Messrs. The Metropolitan-Vickers Electrical Co. for their as- 
sistance in-the preparation of this paper. 


E * 


DISCUSSION IN LONDON, 


Mr. Н. M. Sayers described furnace transformers as carica- 
tures of power transformers; the conditions to be fulfilled 
were abnonual, and the design, therefore, differed a good deal 
‘from that of ordinary transformers. In the early days the 
specifications to which designers had to work were unnatural 
as the necessary conditions were not known. Furnace trans- 
formers were \ery similar to those used for resistance welding, 
only in the latter the ratio of turns to current was still more 
exaggerated. It was now the practice in many cases for the 
whole of the welding apparatus, including the transformer, to 
be designed by one person, and in the speaker's opinion it 
was very desirable for this method to be adopted also in the 
ease of furnace transformers. With regard to voitage regula- 
tion on the low-pressure side, the rational method was un- 
doubtedlv by means of a booster as described by the author; 
this would help also to keep up the power factor. The author 
apparently preferred to keep to one flux path, but the speaker 
thought it would be advantageous to split it up. This would 


possibly increase the iron and copper, but it would. make 
possible à better disposition of the leads. Amongst other ad; 
vantages. would be that of better cooling; a larger tank would 
have to be provided, but that wowd improve the circulation 
of the oil. Ihe preference for the shell type of transformer 
from the designer's point of view, ав well ae from that.of 
price, could be readily understood, but the operating engineer 
would favour the core type on account of the greater facilities 
for inspection and repair of coils. With regard to the future, 
they would require capacities of not 6,000, but more like 
£60,000 K. v. A. in в. lump, not, of course, supplied by one trans- 
former. К. | TE | КО x ws 
: Mason А. M. TayLor thought the paper. most useful in 
that it explained in such detail the exact, location of the 
reactance in the secondary circuit. It appeared, from the 
figures given, that a serious short-circuit on the secondary 
side comparable with those which might obtain in power 
transformers, could not take place, at any.rate in the furnace 
itself. This seemed to be at variance with other statements. 
Jf the primary of the booster (or better, of an additional 
booster) were connected across the phase in advance 
of that to which the шаш transformer was connected, an 
H. M. F. would be injected into the main transformer circuit 
which could be arranged to bring the power factor of that 
circnit up to unity at the expense of the power factor of the 
primary circuit of the said booster. There would be no 
advantage in such ап arrangement unless & separate feeder 
were available to carry back. the lagging current to the 
generating station. In such a case a special motor-driven 
generator could be provided to supply this wattless current 
for the whole svstem. The advantage of this would be that 
the regulation on the principal system, to. which lights and 
motors were connected, would be greatly. improved, as the 
principal system could be worked at unity power factor. He, 
the speaker, had experunentally proved the complete practi- 
cabilty.-of passing 50- period currents over the conductors of 
a 25-period system, with complete non-interference of the 
two systems; hence, by installing - period generators. an 
existing 50-period system could link up with a neighbourin 

$5-period system, and at the same time take on e 25-peri 

load, or vice-versa. - = ts 
5.MR. S. E. FEDDEN contragulated the author on his paper, 
which contained much useful information, as did also his 
other paper on power transformers, recently read at Leeds.“ 
His experience at Sheffield had been that all H.T. tappings had 
proved a failure, especially with Scott-connected transformers; 
they had broken down and resulted in flash-overs. With 
regard to the author's statement that they. would in the 
future require transformers of 8,000 KE. v. A. capacity, the 
speaker thought it would be preferable to employ four unite 
of 2,000 K. v. A. each instead of one, as experience at Sheffield 
had taught them that it was advisable to divide up the trans- 
formers. 'The lay-out was a matter of very much importance; 
the first furnace installed at Sheffield when started up, 
although all instruments showed full-load, received very little 
ponni at the electrodes, and the cause was only discovered 

у someone leaning up against an iron girder, near which 
tbe leads. passed, and nearly burning himself. The intricate 
Scott and double-Scott connections referred to in the paper 
were entirely unnatural, and surely anything that went 
against nature would never prove satisfactory. The author's 
method of regulation by means of a booster was certainly 
much more desirable than the employment of tappings. With 
modern means of regulation no trouble should be experi- 
enced through furnace disturbances. At Sheffield they had 
had fluctuations of as much as 6,000 Kw. several times a 
minute, and although when one machine опу was run 
difficulty was experienced, it was found that when four or 
more machines were on load it was possible to entirely dis- 
pense with the regulators; the machines: regulated them- 
-Selvea quite satisfactorily. 

Мв. R. G. Mercer explained that in the early days trouble 
was caused by the transformer makers and furnace users not 
appreciating the conditions to be fulfilled, and the stresses 
liable to occur in transformers. In the past, transformers of 
8 much too small K.v.A. capacity had been installed by the 
users, they being encouraged to do so by the transformer 
makers guaranteeing the transformers to work satisfactorily 
under considerable overloads for long periods. This was a 
great mistake, and bad policy, as the conditions to be fulfilled 
were entirely different to those of ordinary power supply. 
To-dav, however, new conditions obtained, and with auto- 
matic voltage control the old troubles could be entirely 
avoided. ‘The firm with which he was at present connected 
had installed the largest electric furnace in the country, of 
15 tons capacity, and it worked perfectly. Freedoin from 
surges was entirely due to the automatic regulator which 
took care of the melting stages. When users installed too 
small transformers they got what was known as heat drain- 
ing back on to the transformers, which resulted in a rise 
in temperature and sludging of the oil. He had known 
cases where transformers had been nearly destroved by this 
pumping.“ and they had only just been saved in tine. 
` Dn. 8. P. SMITH inquired why it was desired to have the 
reactance in the transformer itself, was it a question of safe- 
guarding it? There were many reasons why the core type 
of transformer was preferable: in the case where 14 coils 
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were employed, would it not be possible to make them con- 
centric? It was rather a surprise to him to hear the use of 
eandwich coils advocated, as they would thereby have higher 
reactance, also would not the proposed booster result in a 
higher reactance? | 

Mr. J. R. Cowie thanked the author for his very fine paper. 
The core type of transformer had, in his opinion, only one 
advantage, and that was the facility for carrying out repairs. 
It would have added much to the value of the paper И the 
author had included inore figures concerning efficiency, &c., 
of shell-type transformers. 'l'he problem of large transtormers 
would, he thought, have to be faced; in the future large 
furnace installations the difficulties and cost of transmitting 
power to the site would be considerable. He had recently 
worked out figures in this connection, and had found that 
M ан of 11,000-volt cable and switch gear would be very 

igh. 

Mr. J. LinpLey Тномрзом, in reply, agreed that designers 
laboured under a great disability in the early days. The ques- 
tion of lay-out was of the most importance, but although he 
made attempts to be allowed to design the original lay-out 
аз well as the transformers, it had never been agreed to. 
Faults entirely due to the lay-out were often placed on the 
shoulders of the transformer designers. In one case the 
transformers were stated to be the cause of the plant having 
& power factor of only 0.6, but when certain alterations had 
been made to the lay-out the P.F. at once rose to 0.8. With 
regard to the suggestion that the tappings should be made at 
the neutral point, & large percentage of furnaces worked 
on 2-phase, and there was, therefore, no neutral point, also 
they had to balance on the L.T. side. The use of 14 turns in 
the transformer was in reality the equivalent of splitting up 
the flux path. The failure of shell-type transformers was very 
much less than that of the core type. During the war he 
had seen a shell-type transformer that had taken so long to 
deliver that on arrival it was green with mould. Хо difficulty 
was experienced in thoroughly drying it out, and it had 
since worked for 129 months satisfactorily. There was no 
difficulty in working electric furnaces at supply frequencies of 
from 25 to 60 cycles per sec., but the users maintained that 
the best results were obtained at 50 cycles. Personally he 
did not like Scott connections; they were not scientific, and 
with them were so many things to think of, that а emall slip 
might easily be made that would result in disaster. Trans- 
formers had been known to burn out due to bad handling of 
the furnace and to unequal loading of the two halves of the 
transformer. There was always much to be learned from 
failures, and the present-day transformer was the result of 
failures in the past. With regard to the statement that 
transformers with 14 turns had been in use for some vears, 
all he could say was that the Patent Office did not seem to 
have any knowledge of the fact. 


FAILURES OF TURBO-GENERATORS, AND 
SUGGESTIONS FOR IMPROVEMENTS. 


ON January 13th Mr. J. Shepherd's paper was discussed by 
the NoRTH-WESTERN CENTKE of the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester. An abstract of the paper was con- 
cluded in our last issue. 

Mr. J. S. Peck said that there were more troubles in the 
early days of turbo-alternators than there were to-day. The 
method of bracing in general use was such that an alternator 
might be short-circuited across its terminals with a very 
small distortion of the windings. Ніз firm had found it better 
to use sweated joints for the end connectors than machine- 
welded joints; it was extremely difticult to tell whether a weld 
was perfect or not. Their general practice had been not to 
laminate the stator bars so finely as some makers had done, 
but to transpose the bars inside the slot, so that each bar 
occupied a symmetrical position in the slot. In that case the 
ends of these conductors in parallel could be sweated together. 
Thus far no thoroughly satisfactory fireproof insulation had 
been found for the end winding; the use of automatic devices 
which, in the event of trouble occurring in the alternator, 
would instantly disconnect the machine from the busbars and 
at the same time break the field was becoming general, and 
where this was done the damage was generally something 
which could be repaired in а very short time. With regard 
to Mr. Shepherd’s proposed water-cooling system, he foresaw 
many difficulties. It was extremely difficult to insulate the 
windings so that they could be clamped against the supports. 
Welded joints were very treacherous things. Once the joint 
started leaking in а machine of this kind disaster was almost 
certain to result. He would have a great hesitancy in at- 
tempting to build a machine with hundreds of joints which 
must be watertight. 

Dr. Mines WALKER said that in applying water cooling to 
stators the fundamental difficulty was that one had a per- 
fectly closed metal pipe. The only way was to break up the 
water-cooling system with insulated sections, and when one 
did that one immediately got a troublesome joint. Water 
cooling of stators would probably come in the future, but 


its application to the end connectors was а very difficult 
problem. With regard to the saving effected, it would sur- 
prise him if they could get £17,000. 

Mr. SHEPHERD gave the exact figures: 5 per cent. loss on 
а 10,000-kw. machine represented 303 tons of coal per annum, 
worth at to-day’s prices 4757. At 6 per cent. compound in- 
terest for 15 years that represented 417,500. | | 

Mn. SiLLs, referring to the side slip oí rotor coils, said that 
the coils must be most accurately formed, во that they 
actually occupied the radial position in running, otherwise 
stresses were set up. All manufacturers now made sure that 
there was going to be no movement after the eet was put into 
operation. With regard to the lamination of the stator, the 
troubles in the past were in some respects due not only to 
the failure of the jig гооп, but also to faulty erection, owing 
to the assembling of а machine on site when really it ought to 
be done under skilled supervision. With a really first-class tool 
room they could turn out first-class jigs and dies to get over 
the trouble. The stator might be heated while being built, 
three or four times if necessary. This took time, but it got over 
the loose cores. The latest idea in one machine was to use 
cast steel instead of the usual cast iron at the end of the 
core. It seemed advisable not only to have a wet-air filter, 
but also a dry-air filter between the machine and the wet-air 
filter. The dry one need not be of the large size that it was 
at present. . 

Mr. G. A. JUBLIN said he had never met а case where side 
elip had occurred in à properly designed rotor. With regard 
to the question of air dampers, they were gradually moving 
in the direction of using a closed air circuit. In such a case, 
if а breakdown occurred in a stator winding and fire took 
place, the oxygen in the air would soon be used up, and the 
alr would not support the fire. Recent tests made on large 
generators indicated an extraordinarily uniform temperature 
all along the core. Atteinpts were being made by means of 
thermo-couples to show what the internal temperatures of 
the machines actually were. Loose cores were @ thing of the 
past. Recent information showed that mica insulation on 
the bars would withstand very much higher temperatures 
than those indicated in the paper. He thought that full ap- 
preciation had not been given to the fact that the greatest 
drop of temperature took place in the insulation and in the 
air spaces. А small air space would give an enormous tem- 
perature drop. It was an exceedingly difficult thing to get 
close contact between the supports of the coils and the coils 
themselves. А great thickness of insulation would be re- 
quired on the end connections in the author's design, and 
in all probability the temperature would be higher than in 
an air-cooled machine. Another very serious difficulty intro- 
duced by the coil supporta was the question of expansion. 

Mr. Н. C. Lams said that in a modern station equipped 
with the best bethods of heating feed water the saving on 
the coal consumption due to the recovery of heat from the 
generator would amount to something less than half of one 
per cent. Cloth filters gave a great deal of trouble in cleaning 
and renewing the cloth, which very soon rotted, and wet 
filters had high maintenance costs, so that the water-cooled 
machine was certainly the ideal; but he thought Mr. Shepherd 
had given an exaggerated importance to the dangers and 
troubles which existed with air-cooled machines. He had 
looked up the records of certain turbo-generator plant with 
which he had been connected for a number of years, which 
had grown during the last eight years from 20,000 KW. to 
100,000 KW. During that period there had only been two 
cases of faults on stator windings, and in no case could the 
fault be attributed really to the alternator itself. In one 
instance the turbine thrust block pave way; the set was 
automatically cut off from the bars, the field current was cut 
off, and the damage done was trifling. In the second instance 
through an accident some steam was turned into the air 
intake, and naturally the alternator broke down. Again the 
damage was repaired in a very short time. In that period 
of eight years there had been two rotor faults. In one case 
the rotor went to earth. It was during the war, and the 
machine could not be spared; it ran on for two years with 
an egrth on the winding. When it was eventually sent away 
for repair, it was found that the fault was due to the winding 
moving in а slot, and of course it had to be rewound. The 
other rotor fault was also quite a small matter of insulation 
breakdown on the end turns, These generators, ten in 
number, had many times been on short circuit, in some cases 
on short-circuit direct on to the busbars, but so far as they 
had been able to discover, never in any case had any winding 
suffered on account of short-circuit. They could never trace 
any movement of the coils or the end connections. Thev’ 
simply found it necessary to clean the winding, clean out all 
the ventilation slots, and revarnish the machine. If he car- 
red the period back to ten vears he would have to admit 
four more cases of stator fault. One of those was due to a 
defective joint. The other three faults were all due to the 
burning out of the cotton insulation between the turns of the 
winding. In a low-speed plant of 1,700 kw. over a period of 
15 vears the number of faults which occurred was really very 
great, there must have been during that tine 40 or 50 stator 
faults. That was entirely due to the cotton insulation on 
the turns of the winding in the slots. During eight years 
the maintenance costs for plant which was now 100,000 Kw. 
worked out at 0.3d. per 1,000 x w.-hours. In comparison with 
that the maintenance cost of а Jaw-speed generator for 15 
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years worked out at 13d. per 1,000 kw.-hours—five times as 
much. | 

Mn. Н. Ratcuirre, referring to reactance, thought the cor- 
rect thing was to have a moderate amount of reactance in 
the machine, from 10 to 15 per cent., and in addition, suit- 
ably to divide the system either by reactances between the 
bus-bar sections or between the bus-bar section and the tie 
bar. Heavy short-circuit currents resulted in the creation of 
strong magnetic fields in the reactance portion of the circuit, 
accompanied by an enormous mechanical force on the con- 
ductors forming that portion of the circuit. Therefore there 
should be some advantage in removing that reactance field 
and the resulting strains from the machine, and transferring 
them to a device which had been designed especially to deal 
with these matters. Machines should be designed so that 
internal faults invariably developed or started as faults to 
earth instead of faults between phases. If they could ensure 
that, the protection of machines would immediately be very 
much simplified, and consequently the protection of the 
system as well. . 

MR. J. A. Kuyser said that there was no difficulty in cooling 
large stators. In the case of a rotor, the temperature rise 
might be, say, 100 deg. Of these 100 deg., quite 70 deg. or 
80 deg. were taken up in the insulation. By water cooling 
the temperature rise might be, say, 5 deg., and the total 
temperature would be reduced from 100 deg. to 75 deg. or 85 
deg. To get the full benefit from water cooling it would be 
advisable also to reduce the heat of the insulation. This could 
be done perhaps by increasing the number of slots in the 
rotor. Another possibility was to use oil cooling instead of 
water cooling, and to bring the oil in direct contact with the 
copper. Cooling water was. of course, subject to centrifugal 
forces, and hydrostatic pressure would be created in the 
cooling water. amounting to as much as 1,000 lb. per sq. in. 
As regarded the stator conductors, he agreed that the lamina- 
tions should not be carried any further than was absolutely 
necessary to reduce the heating to a reasonable value. He had 
uot good results with a system of radial ventilation. The tem- 
perature of the stator was taken the whole length of the 
core; the maximum temperature was 38 deg., or far more 
than 50 per cent. in excess of the average temperature. 

MR. C. BAUMANN said the author claimed a saving of heat 
worth £17,000; it was not £17,000 but £1,700. The heat 
in the alternator was heat at a very low temperature, of 
very little use. 

Mr. SHEPHERD, in reply, pointed out that all the drawings 
which showed water cooling must be taken as diagrams and 
not working drawings. It was wonderful to think that 
new type of machinery, which 90 yeurs ago no one would buy. 
had in 15 years put on one side the bigh-class low-speed 
engines for which Lancashire was so famous. "The high-speed 
alternator had developed faster in 15 vears than the low- 
speed engine developed in 50 years. With regard to welded 
against swealed joints, if they could get a construction so 
that they could join the conductors turn Бу turn, he thought 
a fusion-welded joint was better than any sweated Joint. 
The idea of the paper was to suggest other ways of looking 
at alternator design in the near future than the present 
methods, and fusion-welding was used every day for methods 
of construction as difficult as any proposed in the paper. The 
heat which they would save from a machine was а secondary 
matter; nobody would introduce water cooling in turbo- 
generators from the point of view of recovering the heat. 
The problein was to build a stronger machine, a better 
machine, a machine which should be fireproof. and one 
which would allow the user to have some idea of what was 
going on within it. 
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TRADE STATISTICS OF AUSTRALIA. 


THE following figures, showing the imports of electrical and 
allied goods into Australia during the twelve months ending 
June 30th, 1918, are taken from the recently-issued official 
trade statistics. The figures for 1913, being the last normal 
year of trade, have been given for purposes of comparison, 
and notes of increases or decreases have been added. The 
1916-17 figures were published on p. 430 of our issue of Novem- 
ber Ist, 1918. 


| m 1913. 1917-8. Inc. or Dec. 
Gas and oil engines.— 4 4 4 
From United Kingdom 148.000 19,000 — 136,000 | 
» United States 38.000 77,000 + 39,000 
„ Sweden m 2,000 2,000 € 
„ Other countries 4,000 9,000* + 5,000 
Total 192,000 100,000 — 92,000 
* Canada £9,000. 
Portable and traction engines. 
From United Kingdom .. 87,000 5,000 — 82,000 
77 United Sta tes vee 56,000 9,000 - 47,000 
Total | ope „ө 149,000 14, se 129, 


1919. 
£ 


1917-8. 
£ 


Dynamo-electric machines up to 200 h.p., static 


transformers, coils, £c.— 


From United Kingdom 168,000 . 
„ Italy T" - 5,000 
„ Sweden P 9,000 
» United States 154,000 
„ Other countries 57,000“ 

Total 393,000 


* Germany £48,000. 


Dynamo-electric machines over 200 h.p. 


From United Kingdom 56,000 
» United States ... 10,000 
Total 66,000 


Regulating, sturtiny, and controlling apparatus.— 


From United Kingdom . 
„ United States 39, 
„ Other countries 9 


En 74,000 
е Germany £7,000. 
Electroliers, gasoliers, £c.— 


Total 


From United Kingdom 36,000 
„ United States ... 2.000 
, Total 38,000 
Lamps and lampwarc.— | 
[тош United Kingdom 51,000 
„ Japan ду — 
» United States ... i 47,000 
„ Other countries a 50,000* 
: Ni oid 
Total 154,000 


* Germany £41,000. 


From United Kingdom 51,000 

„ Japan we — 
» United States ... 16,000 
» Other countries 14 ,000* 
Total 81,000 


* Germany £11,000. 
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I+! 


and parts.— 


9,000 
13,000 


22,000 


23,000 
35,000 


58,000 


114,000 


Canada £5,000. 


Electric fittings, switches, fuses and lightning arresters. 


50,000 


+ | 


| bed 


Telephones, telephone switchboards and appliances.— 


From United Kingdom 47,000 
» Belgium 25,000 
» Sweden x: 46,000 
„ United States ... 47,000 

Total 165,000 

Wire (соррст).— 

From United Kingdom 175,000 
» Japan че — 
» United States ... 11,000 
» Other countries 27,000“ 

Total 213,000 


* Germany £19,000. 
Cable and wire (covered).— 


From United Kingdon 554.000 

„ Japan " HT -— 
»  ltaly se RT 2,000 
„ United States 20,000 
„ Other countries 61,000 
Total 637,000 


* Germany £56,000. 


Arc lamp carbons.— 
From United Kingdom 


„ Spain Ве 
„ United States ... 


» Germany M 17,000 
„ Other countries 1,000 
Total 18,000 


14,000 


53,000 


Canada £7,000. 


Electrical appliances not included elsewhere.— 


From United Kingdom 90,000 
" nmark sis bet 10, 
„ Japan 8 —- 
» Holland Ра 10,000 
» United States .., 36,000 
„ Other countries 66,000“ 
Total. 211,000 


е Germany £55,000. 


47,000 


34,000 
68,000 
82,000 

2,000 


——— 


203,000 


1111 
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9 E A 1913. 1917-8. Inc. or Dec. 

Electric heating and. cooking appliances.— D 

From United Kingdom 7,000 6,000 — 1,000 

» United States ... 3,000 7.000 + 4,000 
Total: 10,000 - 13,000 +. 


Accumulators or storage batteries, arc lamps, vacuum 


tubes, instruments and insulating tape.— 


From United Киш 109,000... 25,000 — 81,000 
„ Sweden 1,000 1,000 — 
„ United States ... 11.000 62,000 + 51.000 
„ Other countries me 40,000* 6,0005  — 40,000 

Total 167,000 — 97,00 — 70,000 


"a * Germany £43,000. 
Coal-cutting machines.— 


+ : Switzerland mh 000. 


From United States 19,000 160,000 — 9,000 

Earth and rock cutting, excavating, év., machines. — * 

From United Kingdoin . 31,000 . 18,000 — 13,000 
„ United States s 18,000 14,000 — 4,000 
„ Other countries 9,000 — — 9,000 

Total 58,000 32,000 — 26,000 

Rotary and percussive rock drills.— — — : 

From United Kingdom m 3.000 2,000 +. 2,000 
„ United States ... — ... 2.610 27,000 — 1,000 
„ Other countries i 1,000 — — 100 

r Total 32,000 33,000 — ' 

Machine lools.— 

From United Kingdom (БЕШ 42,000 — 36.000 
„ United States . 95,000 90,000 + 1,000 
„ Other countries | 15,000* 1,000 — 14,000 

А Total e 145,000 99.000 — 49,000 
* Germany, £11,000. | 

Sicam turbines, economisers, superheaters, £c.— 

From United Kingdom 92 (00) 69,000 — 93,000 
» United States .. 5,000 4,000 — 1,000 
» Other countries 11,000* — -- 11,000 

Total 103,000 73,000 - 85,000 


*Germany £11,000. 
High-speed rectprocating steam engines.—- 


From United Kingdom 26,000 3,000 — 23,00 

Motive power machinery, N.E.I.— 

From United Kingdom . 36300 33,000 — 230,000 
„ Sueden 8 A es 2,000 + 2,000 
„ United States S0. M 60,000 — 20,000 
„ Other countries 34.000 5,000: — 29,000 

Total 377.000 


100,000 — 277 
Germany 420.000. „ Canada £5,000. 7 


Wire, iron, and steel. — 


From United Kingdom 80,000 5,000 — 84,000 
„ Canada E 2,000 40,000 + 38,000 
„ United States . 219,000 — 420,000 + 201.000 
„ Other countries 330,000“ 5,00? — 325,000 

Total ... ... 640,000 470,000 — 170,000 
* Germany £327,000. $ Japan 43,000. 
COMMERCIAL ENGINEERING. : 


AT the opening meeting of the LIVERPOOL SuB-CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS, on January 19th, Prof. 
Е. W. Marcaant, D. Sc., the chairman, delivered an address, 
of which the following is а brief résumé. The speaker 8 
opening remarks were mainly directed to the position occupied 
by Liverpool in the shipping world, and also in the manu- 
facture of cables and telegraph and telephone equipment. 
Prof. Marchant thought that the telegraph industry was very 
poorly represented, and the discussion of telegraphic problems 
occupied too small a proportion of the Institution’s proceedings. 
He therefore expressed the hope that the new sub-centre 
would help to remedy this. Other subjects which the chair- 
man commended to his audience. were wireless. telegraphy 
and electrical engineering in chemical works.“ 

The future of the engineering graduate then received. atten- 
tion. Tt was often questioned Whether the great number of 
nen now undergoing training at universities, &c., could ре 
absorbed at the end of their instruction. Having regard to 
the progress of electricity, and the certainty of huge future 
developments, the speaker thought that the need for such 
men would probably be greater than the supply. Prof. Mar- 


chant mentioned many industrial undertakings which offered 
à vast field for the electrical engineer, railways, mines, 

all descriptions of fac tories. It had been said that university- 
trained engineers did not give the commercial side due con- 
sideration—aiming at efficiency rather than cheapness of pro- 
duction. He did not wholly agree, but allowed that the 
economic side of engineering should receive greater attention. 

He id: We have got to realise that under modern 
conditions, а vast number of trained engineers аге wanted, 
who shall be equipped not only with technical knowledge, 
but with such knowledge also as will enable thera to deal 
readily with commercial problems. If we are to satisfy this 
need, we shall look to close co-operation with those under- 
takings and industries which are associated with the worke 
and factories in our district. The subject f cost ої produc 
tion is of fundamental importance. 

I do not wish to suggest that all engineers in- the future 
are not to be scientifically trained men, men whose business 
it is to harness the great sources of power in nature tor- the 
use and convenience of many kind, but I am inclined to think 
that the university graduate would be more efficient in carrv- 
ing out his beneficent function, if he were u better business 
man. Опе of our members recently put forward а criticism 
of the university-trained graduate, which J have taken to 
heart, nainely, that he was too apt to look at a project from 
the point of view of ita theoretical or scientific efficiency, and 
not enough from the point of view of pounds, shillings, and 
pence; that he would decide in favour of a project because tt 
gave ап  etheieney of 90 per cent., rather than in 
favour of another that gave an efficteney of 80 per 
cent., and cost halt as much to develop. T do nat 
think this criticism, as I have stated it. is a fair 
one, but IL want to put the matter broadly, and there is I 
believe a great. deal to be said for dealing more in detail with 
the economic side of engineering than has been customary in 
the past. One of the great deficiencies of the man in the 
street to-day is, I believe, his inability to understand economic 
problems. The last years of the war have taught us all a 
very great deal, and if the man of to-day has not realised. the 
importance of increase of production for the well-being of tbe 
commninity it is not the fault of the newspapers. This, how- 
ever, is only one side of the question. ‘There is, L believe, a 
great and increasing field. for scientifically trained engineers, 
in the business side of great undertakings. Mr. Swinburne 
once said Апу fool can invent а thing: it takes a clever 
man to make an invention a practical success; but it taken a 
genius to sell it.“ 

Now I do not want to suggest that it is part se the function 
ot the engineering faculty of a university or technical college 
to produce geniuseg as Mr. Swinburne has defined them, but 
I. am quite sure, as time goes on, that a larger number of 
trained engineers will be attracted to the commercial side of 
engineering works, and I think this tendency is wholly good. 
It is good, J venture to think, from the point of view of 
industry; with the expanding activities of large electrical 
engineering firms, it is becoming more and more 
necessary that their representatives—especially those in 
foreign countries should be well-trained engineers, able 
to discuss апу problem that шау arise in connection 
with the supply of electrical machinery and equipment 
with their clients. Опе of the most interesting develop- 
ments of British industry has been the formation. of 
the Federation of British Industries. This association hae 
projected а great scheme of what they call trade ambassadors, 
who shall act in the 22 different sections into which they have 
divided the world, as connecting links between. the manu- 
facturer at home and the consumer jn a foreign country. 
It is estimated that this plan will involve an expenditure of 
a million a year. In connection with such an organisation 
it seems evident that a number of hiehle trained technical 
engineers will be wanted. men who are able to familiarise 
themselves with local conditions, and shall have -had a wide 
commercial experience. Such wen, either in connection with 
such federation or in connection with private firms wil, it is 
to be hoped, have had a university or technical college train- 
ing. They will have to deal with technical engineering. pro- 
bleins. It is as necessary that thev shall be fully qualified 
eugineers as the man who has to put the actual machinery 
in place, or to put it into operation. The universities in this 
country are now estiblishing schools of commerce, whieh are 
meeting with considerable support; it is to be "hoped that 
technically. trained engineers will also come into the organiza 
tion of such a syster. 

In his concluding remarks, Dr. Marchant tu of ile 
tremendous possibilities in wireless telegraphy and telephony 
following upon the invention of the three-electrode valve. Hae 
regarded this as of the first muportance to Laverpool, as. he 
considered the sub-centre the natural home of telegraphy.. 


Slough Motor берй Ванов: to the paragraph оп 
page 84 of the ELECTRICAL REVIEW for January 16th. dealing 
with“ The Slough Motor Depot," the Western Electric Co., Ltd, 
inform us that they secured the order for the manufacture, layirig, 
and jointing of all the main feeder and distribution cables. These 
are paper-insulated. lead-covered, and steel-tape armoured, laid 
direct in the ground. | 
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Readers are invited to submit particulars of new or improved devices and a rates whioh will be р blished 
к Ag б dfc T ed of sufficient i я PEN T | pu 


G.E. Co. Auto-Steriliser. 


During the past few years the application of electricity фо 
important work in connection: with medicine, surgery, and 
dentistry has increased enormously on account of its cleanli- 
ness, adaptability, and safety. o |, Aara oy Aaa 

One of the latest pieces of medical apparatus is an ingenious 
"auto-steriliser" patented by the GENERAL ELECTRIC Co., Tap., 
of 67, Queen Victoria Street, H.0.4. Made on the Magnet "’ 
principle, i.e., with easily replaceable heating element (imimer- 
sion type), it embodies several valuable features, including 
a heat insulated handle for raising the lid, and a perforated 
self-draining instrument tray which is automatically lifted 
out of the liquid by lever hinges when the lid is raised (see 
fig. 1). In addition, there is a gutter or ledge which re- 


Fic. 1.—" MAGNET " AUTO-STERILISER. 


ceives water condensing on the lid, and tips it back into the 
container when the lid is closed. The loading is guch that 
the liquid is rapidly brought to boiling point, and the heating 
elements: can be obtained for standard voltages of 100/110, 
200/220, and 230/250. — К. 
method of use is to fill the containing vessel with water 
so that the heater is well covered and the instrument tray 
properly immersed, then to switch on the current, and as 
eoon as the sterilisation is complete to raise the lid by means 
of the insulated handle. The instrument tray is thereby raised 


Sa the water and the instruments dry rapidly by residual 
pat. 


Ап Electrical Vaporiser. 


Me have-desctibed in our columns on previous ‘occasions de- 
vices designed for the. evaporation of paraffin and the heavier 
ols to permit their use for the propulsion of petrol engines, 
or to enable engines to be started up without difficulty іп 
cold weather. The GENERAL, Егкстктс Co., Lrb., of 67, Queen 


cee Street, E.C. 4, has drawn: our attention to another 
OR Vaporiser recently put on the market. This is 
0 up ua r-Vaporiser " (fig: 2). which consists 
y E x om containing an electrical heati ene 
the j : mounfed on the packing material between 
indnetion. and. carburetter pipe flànges,-anü projects up- 


`~ 


wards into the entry. pipe (figs. 3 and 4) On the suction 
stroke of the piston the cushion takes in the spray from the 
carburettor, and by means of its heating element соп- 
verts the oil into the hot vapour necessary for starting the 
engine. The device can be made applicable to any make 
of engine, the heating element being wound to suit the accu- 
mulator or car-lighting voltages. The total weight is about 
З O., and power consumption 30 watts.- Flange packing is 
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rendered unnecessary in most cases by the use of this 
vaporiser. The device is very easily fitted, it only being 
necessary to disconnect the flange of the induction and car- 
burettor.pipes, insert the cushion, and bolt up again. The 
terminals of the heating element are then connected by means 
of a flexible cord to & combined switch and pilot lamp and 
an accumulator, in parallel. NEST 


Е Magnetic and Split-blade Screwdrivers.. 

In doing small repair work on electrical apparatus cases 
arise where the workman cannot hold a screw with his hand, 
Two screwdrivers, for large and small screws respectively, 
have been developed for use where this difficulty arises. The 


former (А) has a short shank and is magnetised, and the 


e Driver Split Blade втеу Driver 


© Fia.. 5.— MAGNETIC. AND SPLIT-BLADE SCREWDRIVERS, 


latter consists af a split-spring blade attached to a 3-in. (6-шш.) 
rod. To use the screwdriver the two springs. are sprung 
together and inserted in the screw slot. Their tendency to 
spring outward grips the screw.—Electrical World. 


Thermostatic Metal. 


A special thermostatic metal has been developed for use on 
thermostatically operated: devices of all kinds by the BRITISH 
''HoMsoN-HousTON Co., LrpD., of 77, Upper Thames Street, 
London, Е.С. 4. E E ; 2 

'The metal is in the form of a duplex strip. prepared by the 
permanent union, throughout their entire length, of two 
metals with widely differing co-efficients of expansion. When 
the strip is subjected to a change of temperature the differ- 
ence in the rates of expansion or contraction of the two 
halves causes the whole strip to bend one way or another. 
This reaction is always the same for a given length and 
thickness of strip and a given temperature change, and con- 
sequently is claimed to provide a reliable basis for the opera- 
tion of anv thermostatic device. | 

The union between the component metals is complete and 
durable: no matter. how much the strip is bent, twisted or 
hammered, the metals will not separate at any point, and 
éven with heating the bond will not be broken down at a 
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temperature below the melting point of the softer of the 
two metals. Owing to this permanency of union the metal 
can be formed into any desired shape and annealed after 
formation. It can be safely employed at any temperature 
below 500 deg. F. The component metals will not corrode 
under ordinary conditions, and may be used in any reasonable 
situation without fear of deterioration or change in operating 
characteristics. | | | 

Thermostatic metal is made in standard thicknesses ranging 
from 0.015 to 0.25 in., in widths up to 6 in., and lengths to 
euit the purchaser, and in special cases thermostatic metal 
parts may be completely formed to specification. 


NEW PATENTS APPLIED FOR 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mazssas. Sarrow-jowss, O'Dea. ana 
5 to W. P. Thompson Co., of Lendoa), Chartered 
Patent Agents, 395, High Holborn, Loadon, W.C. 1. 


932. ‘Electric generators for electric-lighting sets of automobiles. &c." T. 
A. D. Lawton and W. Н. Marston. January 12th. 


941. Morse-signal'ing lamps." J. Н. Hanses. January 12th. 

948. Electric hea 3. A. M. E. Bravan. January 12th. 

968. Electric plug connection." R. К. Buiter. January 12th. 

974. '' Electron-discharge devices.“ British THomsosx-Houston Co, 
(General Electric Co.) January 12th. 

993. ''Sparking plugs." T. C. Sunn. January 12th, 

1.003. Trip mechanism for electric ignition devices for internal-com- 
bustion engines." A. J. ApAMs. January 12th. 

1.007. Wireless direction-finding means for aircraft," J. M. Firstvar 
and H. R. C. vax pe VELDE. January 12th. 

1,017. Charging electrical accumulators." VT. Dickinson. January 12th. 

1.025. Galvanic batteries," G. OLpHaM, J. OrbnaM, O. (HAU, OI AN 
& SoN. January 12th. 


1,045. ''Sparking plugs." Н. S. Cooke. January 13th. 

1.067. Sparking plugs." M. C. BAwIUtss and А. L. Woop., January ІЗ, 

1.079. Electric lamps.” W. W. Simpson. January 13th. 

1,088. Electrical connections." A. F. Caine and EON SWAN ELECIRIC 
Co. January 13th. 


1.089. Electrical dry battery." W. Kine. January 13th. 

1.094. Packing X-ray, &c., tubes and bulbs." A. Astieyv. January Pth. 

1,101. '' Wireless direction-finding systems.“ F. Murvuy. January БИМ. 

1.122. Mouthpieces of telephones, &c." J. E. Нклкх and H. F. Varcey. 
January 13th. 

1,134. Commutators for dynamo-clectric machines." A. E. Wurk (Toledo 
Standard Commutator Co.) January 13th. 

1,149. Thermo-electric valve." A. E. Кмент. January lith., 

1,151. “ Induction incandescent electric lamps." С. BravAN. January 17th, 

1.152. Electric welding." E. GmEENHALGH and B. -LoNGaotiom. Janu- 
ary l4th. 

1,157. Electric irons." B. Н. Francois. January 14th. (France, March 
12th, 1918.) . 

1,180. '' Electrical switch." E. W. Kirchix. January 14th. 

1,187. '' Holders for thermionic valves for radio-telegraphy, &с. E. W. 
КітснІх. January láth. 

1,192. ''Sparking plug." F. BunNET1. January l4th. 

1.216. Battery arrangement for small electric vehicles." R. Siaby. 
January l4th. (Germany, January 22nd, 1919.) 

1.223. Electric indicator for oil pressure or petrol engines." W. M. 
Cox. January 14th. 


1.249. Radio-telegraphic and telephone 


apparatus." Н. Мм. J. эк A. 
DonistHoree and R. M. Като, I. ro. 


January 14. 


1.375. ''Sparking plugs." E. R. Epwagbs. January [5th. 
1.278. Electric-lamp flament protector." C. SPENCER, January I5th. 
1,296. “Ignition apparatus for internal« ombustion. engines." E. FLEMING 


and HoiLaNb Motors. Lro. January 15. 


1,302. '' Trolley wheel or contact control mechanism of overhead electric 
tramway system." J. J. JENNISON. January 15th. 
1,314. '' Electric motor-driving arrangements." 


J. F. Crow ey and SIEMENS 
e 


Bros. Dynamo Works, Lib. January 13th. 


1.318. Electrical fire and burglar alarm." F. W. Conway. January 15th. 
1.319. Tumbler switches." Н. Creston. January 15th. 
1,336. '' Electroscope." R. Wuippincton. January 15th. 
1.382. Engine starters." V. BEN Dix. January 15th. (United States. 


March 3lst, 1919.) 

1,983. '' Utilisation of tidal energy for production of power.” 
Kinstry and Metropouitan-Vickers ELECTRICAL. Co. January 15th. 

1,384. ‘* Armatures for dynamo-electric machines."  MrrROPOLITAN- VICKERS 
ELECTRIC A. Со. January lóth. (United States, January 16th, 1919.) 

1.385. Ignition apparatus for internal-combustion engines." Bosc Акт. 
Ges. R. (Germany, October 19th, 1918.) January 15th. 

1,386. *'' Electrical condensers.” Bosch Акт. Ges. R. 
many, March 15th, 1915.) 

1,987. “ Rotating interrupting devices for high-speed sparking apparatus. 
O. 1мклү (R. Bosch Akt. Ges.) January 15th. 


A. Mc- 


January 15th. (Ger- 


1,388. “Ignition apparatus for internal-combustion engines.“ R. Boscu 
Акт. Ges. January loth. (Germany, January 21м, 1918.) 

1.390. “ Portable electric generating sets.“ R. Воѕсн Акт. GES. January 
loth. (Germany, January 26th, 1918.) 


1.381. “ Device for preventing sparking in electric ignition circuit when 
lead becomes broken, for use in aeroplanes, &c.“ R. Bosen Акт. Ges. 
avy both. (Germany, January Эһ, 1918.) 

1,396. *' Medical electrodes.“ J. S. D. Detnon. January 15th. 

1,402. “ Indicating arrangement for underground railways, tramways, &c."' 
AUTOMATIC Tereriose Maxcracturinc Co. and S. R. Sum. January 16th. 

1.415. Means for timing of electric ignition apparatus of internal-com. 
bustion engines." F. C. EWART. January 16th, 


1,468. “ Sparking plugs and methods of making same.” Brits Тномҗох,» 
llovsros Co. (General Electric Co). January l6th. 


Janu- 


1.471. Magnetos." N. C. F. Jisses and M. J E Tuse. Januar With. 
1.475 " Electrolvsers © G. G. HEPBURN. lanuars 16th 

1.49 Starting device for internalcombustion тоюп” H. Frese. 

January 16th. a 


1,498. '' Electric starting 
Imray (R. Bosch Akt. Ges.) 

14 
“ary 16th. 


devices for internal-combustion engines." О, 
January 18th. 


" Magnew generators." O. JMkAY (А Busch Abt. Des.) Јани 


j 


1,500. '' Devices for preventing starting of electrically-ignited internal-com- 
bustion engines." R. Boscu Акт. Ges. January 16th. (Germany, March 
27th, 1916.) 


1.504. Magnetos. J. II. TOUNA VUE. January 16th. (France, February 
2lst, 1919.) 

1.507. Housings for mechanical interrupters of electric ignition 
apparatus." AMERICAN BOSCH MAGNETO CORPORATION. January 18th. 

1.529. Commutators." L. E. Норсеѕ. January 17th. 

1,541. '' Electric heating element." H. J. DEgaN-Oscoop. January 17th. 

1,551. '' Induction incandescent electric lamps." С. Bravan, C. Bevan and 
A. С. Hopper. January 17th. 

1.552. Metal-fhilament vacuum and gas-filled incandescent electric lamps.“ 


C. Beavan, C. Bevan and А. C. НОРРЕК. 
1,560. ''Utilising power of sea for generating electricity.” 
SON. January 17th. 


1.566. Fusible cut-outs and distribution fuse boards for electrical circuits.“ 
Н. C. Норсеѕ. January 17th. 


January 17th. 


C. J. Тном+- 


1.575. Starting systems for internal combustion engines." Dayron Essi- 
NEERING LABORATORIES Co. January 17th. (United States, October 23rd, 1918.) 

1,583. ‘‘ Insulation of conductors of submarine cables.“ B. S. Hert. 
January I7th. 

1,587. '' Electricity meters, &c." Ferranti, Lro., S. Z. рк FERRANTI and 
С. Watt. January 17th. 

1,591. *'' Electric condensers.” British ‘Tuomson-Houston Co., II. I.. 


Durrant and A. P. vor Nd. 
1,610. 


January 17th. 


Electrical brush-gear." W. F. Grarcon. January 17th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
1.534. Device FOR REGULATING THE VOLTAGE OF CURRENT GENERATED BY A 
DYNAMO. Bosch Akt Ges. R. January 26th, 1917. (113,096.) 
10,457. APPARATUS FOR ELECTRO-OSMOTICALLY REMOVING LIQUIDS FROM MA- 
TERIALS. Elektro-Osmose Akt. Ges. (Graf. Schwerin Ges.) October 20th, 
1917. ( 135,818.) 


19,053. ELECTRIC HEATERS FOR LIQUIDS AND THE Like. l'. J. H. Bernard. 


November 20th, 1918. (136,865.) 

20,832. DYNAMO-ELECTRIC MACHINES, E. Harrison. December. 13th. 1918. 
(136,872.) 

31,547. ELECTRIC COOKING OR HEATING VESSELS AND APPARATUS. C. H. Lauth. 
December 23rd, 1918. (136,900.) 

21,776. AUTOMATIC ELECTRIC WATER-HEATERS. G. P. Dennis and J. Law. 


December 30th, 1918. (136,913.) 


21,913. Evectric switches. E. Abegg. December ЗЕМ, 1918. (136, 918.) 
1919. 
M4. ELECTRIFICATION OF SEEDS AND APPARATUS. THEREFOR. J. J. H. Sturmey 


4nd J. Hewett. January 2nd, 1919. 
364. ELECTRIC FURNACES. 
(122,828.) 
4,320. ELECTRIC FURNACES. Watson & Co., Н. A. Greaves, H. A. Etchells 
and W. Travis. February 21st, 1919. , 136,961.) 


3,216. CONNECTORS FOR USE WITH ELECTRICALLY-OFEKATED OR HEATED DEVICES. 
G. H. Collins, H. F. Collins and C. G. Pitcher. 


(136.920.) 


Armour Fertiliser Works. January 28th, 1918. 


March 3rd, 1919. (136,967) 
11,540. ELECTRICAL RESISTANCES. M. Perree. May 8th, 1919. (136,998.) 
13.665. ELECTRICAL GENERATORS. B. Ames. May 29th, 1919. (137.002. 
13,667. ELECTRICAL coNpENSERS. B. Ames and P. J. Gili . M th. 
1919. (137,003.) І тып noi 
A 008} AIR-COOLED — SPARKING. PLUGS. I.. Pineschi, june 13th, 1919. 
, 18.750. ELECTRIC COOKING OR HEATING. APPARATUS, C. H. Lauth. December 
23rd, 1918. (Divided application on 21.547/18.) (137,012.) 
, 17.641. SELECTING DEVICES FOR AUTOMATIC TELEPHONE SYSTEMS. Siemens 
Bros. & Co. and D. A. Christian and G. P. Sumner. July 14th, 1918. 


7.018.) 


JE SEED, 


А 


Petitions for Extensions of the Terms of Patents.—In 
connection with proceedings that, are pending or contemplated 
under Section 18 of the Act of 1907, attention is directed to 
Section 6 of the Act of 1919. The general extension granted by 
the latter section renders premature the presentation or considera- 
tion at the present time of petitions in respect of patenta the 
original term of which had not expired on Deoember 23rd, 1919 
(the date of the coming into force of the Act of 1919), as the 
Court would be unable at this date to determine satisfactorily the 


question whether or not the petitioner had been adequately 
remunerated.—Jlluxtrated Official Journal (Patents), 


Alpine Water Power:—A Times correspondent states that 
one of the most important schemes for the exploitation of the 
water power of Switzerland is that of the Foroes Motrioes Bernoises, 
which proposes to generate 210,000 H.P. in the Oberbasli Valley 
(Bernese Oberland). То this end a large dam has been ereoted at 
the foot of the Bächli Glacier, near the Juohlistock. The valley 
here is now а splendid lake surrounded by vast rocks, and waahing 
up to the edge of the glacier. By the Grimsel the change is to be 
much greater still. From the formidable slopes of the Nägelis 
Gratli (above the Rhóne Glacier) to the Unteraar Glacier there will 
be a lake just over three miles in length, taking in the two present 
lakes. The dam which will form this lako is to be over 320 ft. in 
height. The Gelmersee, too, is to have ita dam, which will quad- 
ruple its area. There will be two power stations, one at Guttannen 
and one at Innertkirchen, but all tubes and pipes will be under- 
ground, во that the natural beauties of the district will not be dis- 
figured. The total costs of the scheme are estimated at 
100,000,000 fr. (about 4,000,000 sterling at the rate of 25 fr. to 


— 


the sovereign), and it is hoped that the work will be completed 
within dix years, 
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Ve THE PRICE OF THE “ELECTRICAL REVIEW." "wd 


During the War, almost exceptionally among tech- 
nical publications and periodicals of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the prioe. Owing, however, te the 


constant inoreasos in cost of paper, printing, en- 


graving and production generally, we have 
reluctantly decidod that the price from the begin- 
ning of this year must ho raised to €3d. per 
copy. The change will not apply to unexpired sub- 


scrintions. 
Annexed will be found the revised rates tor new 
and for renewals :— 


SUBSCRIPTION RATES, Postage Free. 
UNITED KINGDOM and CANADA £1 12 6 per annum. 
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THE NEED FOR THE 


SPIRIT OF 
CONFIDENCE. | 


THE promotion of good feeling and mutual contidence and 
esteem between employers and employed, is a question which 
has been one of the most prominent in the minds of those— 
and they include almost everyone—who have been brought 
into contact with it, for some considerable time. From 
many of the daily papers it might be gathered that it has 
only arisen during the war, and there are those who curse 
the ex-Kaiser—wretched being—for the moulders’ strike, 
the railway situation, the coal shortage, and all the dis- 
advantages of the present industrial situation. 

Those whose knowledge and industrial experience go back 
beyond August, 1914, will probably agree that the war did 
little more then precipitate various aspects of this among 
other problems, and that the problems themselves—or this 
problem of industrial relaticns at any rate—are of such 
venerable antiquity as almost to seem eternal. Like the 
poor, they are always with us, and there are, and always 
have been, extremists on either side. The famous statute 
of Labourers, enacted after the Black Death, sought to force 
all able-bodied persons, of either sex, to serve any employer 
who required them to do so, and to take only the wages 
which prevailed in the district before the plague began. 
Later, the labourer was tied to the district, and if he or she 
left it, was liableto be hunted, brought back, and subjected 
to various pains and penalties; in Scotland miners were 
bought and sold with the mines in which they had to work. 
The Peasant Revolt under Wat Tyler arose largely out of 
this attempt at coercion, and the Complaint of the Commons 
of Kent, under Jack Cade, 70 years later, was to a great 
extent due to circumstances to which many parallels can be 
found at the present time. Any attempt at an historical 
survey of the subject, though of considerable interest, would 
take up a great deal of space, and would lead us beyond 
those limits within which we prefer to remain. Let it 
suffice to say that there are still employers and others who, 
although not employers, think with them, who would seem to 
wish that all workers should be compelled to work whenever 
required, for fixed wages, and should be content to be turned 
off and left to exist as best they can when not needed for the 
production of goods. Оп the other side there are those who 
would make an equal division of the wealth of the world, 
and who would give the most corrupt and incompetent an 
equal voice in the Government with the real hard worker. 

In both classes of extremist the underlying idea is a 
desire to be the top dog, and a feeling that all merit 
resides on one side only of the case. There is a lack of any 
spirit of confidence; and it is this Spirit which alone can 
influence the situation for good. It is useless and wicked to 
talk about the inevitable conflict between Capital and 
Labour," and “ the need for a little blood-letting,” or for a 
class war. The advocates of these policies always fail to 
ask themselves the question: What will be the situation 
after the inevitable conflict, or the class war, has been 
fought and won and lost, or the blood has been let? The 
answer is that the problems, which just now we ventured 
to call eternal, wil) still be there, and will still need tackling 
while feeling will have been exacerbated and settlement 
rendered more than ever difficult. . 

The industrial question, then, although much discussed 
seems as chaotic as ever. This seeming chaos, however is 
only due to the many-sidedness of the question and to the 
necessity of continual adjustment. There never can be 
any finality where growth is concerned. The tree which 
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ceases to grow, dies. The business which fails to make 
progress, falls sooner or later into liquidation, and comes to 
an end. There is no comparison possible even between 
one generation and another, for in the whole community 
generations overlap, and so the adjustment required is, as 
we have said, continual. 

The aspects from which the question may be regarded 
are many. There is that of the relationship between 
federations of employers and Trade Unions, or federations 
of them. This aspect has been developed more in Great 
Britain than in any other country in the world, and it is of 
very great importance, inasmucli as it prevents local settle- 
ments as well as local strikes, though it is more effective in 
the first case than in the second. The fastest pace of a 
squadron of ships is the fastest pace of the slowest ship in 
the squadron. Where federations are concerned, the fastest 
pace at which the federation can move is the fastest pace 
аб which the most obstinate constituent member of the 
federation can be persuaded to move. Then there is that 
of the relationship between individual employers and trade 
unions, which has been developed in the United States and 
the constituent nations of the British Empire, as well as in 
Great Britain and elsewhere. Again, there are those of the 
relationship between individual employers and individual 
workers, between employers and other employers, between 
workers and other workers; and last, but not least, there 
is the question of the relationship of the public at large to 
any or all of the other parties. 

Thus outlined, the question of industrial relations is 
seen to be one of the most vast with which statesmen and 
thinkers can occupy their minds. When we consider one 
small corner of it, viz. : the relationship between an indivi- 
dual firm and its employees, we cannot fail to be struck by 
the negligent way in which it is dealt with. — Lip-service is 
rendered to the need for the spirit of coufidence, and a great 
deal is said about team-work. In some cases attempts are 
made to bring the various classes of workers together at. 
clubs, where concerts, games, dinners, dances, lectures, and 
tbe like can be arranged. It is seldom, however, that 
employers, or even the higher officials, participate actively 
in such things: and a lengthy experience has convinced 
us that measures of this sort scarcely touch the fringe 
of the question. They contribute little or nothing to 
effectiveness during work. Conditions of remuneration, 
heating and cooling and ventilation of the works or 
offices, and attention to the personal comfort of the workers 
ax regards the cleanliness of the place in which they have to 
work, decent sanitary accommodation, the provision of 
lockers in the works, and of comfortable desks and chairs 
in the offices—all these are more productive of improved 
efficiency than billiard tables or cardrooms, football matches 
or dinners. 

Yet, in a large concern, it is frequently found tbat every 
departmental manager engages his own staff, and fixes their 
remuneration according to his own notions. There isa 
great deal of secrecy between various sections as to the 
salaries paid—why, we have never been able to discover. 
In the public service, whether Imperial or municipal, 
salaries are known from Ше various year books, and 
although public employment has some unpleasant features, 
it at least ensures that, positions of equivalent responsibility 
in various sections or departments receive equivalent 
remuneration. In manufacturing concerns expediency is 
the governing factor, and the tendency is to pay as little as 
the worker will take. 

An article by Mr. Dudley К. Kennedy, in Z»drstriel 
Munagement for November, 1919, entitled“ Employment 
Management and Industrial Relations," brings out the 
need for accomplishing the improvement of those relations 
in the proper spirit. The good intentions of a board of 
directors can easily be frustrated by the incompetency or 
lack of goodwill of those whose duty it is to carry the 
board's policy into effect; and, be it noted, the failure of 
an attempt of this sort is a most disastrous thing, for dis- 
trust of the genuineness of the intentions behind it is 
inevitably engendered. 

The Labour policy must, says Mr. Kennedy, be directed 
by some one individual, of high executive rank. His 
duties are numerous and important, and his standing must 


be equal to that of the heads of the financial, manu- 


facturing, designing, or selling departments. Such ап 
individual would be able to study the conditions obtaining, 
and to evolve a system of grading various positions, assign- 
ing remuneration between certain limits in accordance with 
merit and length of service. ‘This accomplished, a great 
step would have been taken towards the inculcation of a 
spirit of confidence and trust between employé and 
employer. 

Mr. Kennedy observes: ** While it may seem to be a 
broad statement, nevertheless it is becoming more and 
more a conviction with many, that where an employer's 
employés secede en masse to the ranks of a Union, that 
they have gone to those whom they feel can help them, 
and that the employer has lost their confidence in his 
integrity, his honesty, and his fairness.” While the 
grammar is deplorable, the truth of the statement is 
manifest, and many, if not most, of our readers will realise 
its personal application. While on the subject of grammar, 
we should like to express the hope that in future articles 
Mr. Kennedy will do his best to avoid such sentences as 
this: The fact that even that many people are somewhat 
familiar with the subject is attributable largely, I think. 
to the fact that because of requirements imposed by the 
necessities of war production, coupled with the sudden 
atropby of immigration, а very drastic shortage of 
labour has occurred.” These lapses overlooked, Mr. 
Kennedy seems to have the root of the matter 
in him. We believe tbat there is а tendency in 
Great Britain in the direction indicated. Some few 
individual firms have real employment managers 
who prepare and administer the policy throughout all 
the ranks of the employed persons, from the directors to 
the cleaners and errand boys. (thers have a labour depart- 
ment, which deals with the operatives. and has no concern 
with the staff. Many more have employment departments 
which deal with applications and file statistics, but have no 
more interest in the policy of the firm than the employment 
exchange. Of these, the first is the right policy, and it 
would soon prove itself to pay best from all points of 
view, because it would bring about and maintain the spirit 
of confidence, which to-day is conspicuous by its absence. 


— —— — m сше s 


AT в meeting of the City Council of 
Christchurch, N.Z., according to the 
| Auckland. Weekly Ners, it was reported 
that the city electrical engineer, Mr. E. E. Stark, had 
patented an instantaneous hot-water heater and an electric 
kettle capable of boiling water in seven minutes, and had 
offered to the Council the right of manufacturing and 
selling these articles ; as they were manufactured and sold 
by the Council’s electricity department with considerable 
success, the Electricity Committee had agreed to pay the 
royalties on them to Mr. Stark. Opposition was raised to 
this, on the ground that when an employer paid a man for 
his services he had a right to the product of that man’s 
brains while they affected the occupation in which he was 
employed ; but the chairman of the Committee considered 
that if a man invented anything, that invention was his 
own property, and on a division the report was adopted by 
12 votes to 2. 

That was a right decision—not only morally just, but 
right in the eyes of the law. Unless an employé is engaged 
for the specific purpose of inventing and of developing 
inventions on behalf of the employer, he retains an 
unquestionable right to the products of his brain; he is 
entitled to patent his inventions in his own name, and to 
demand the payment of royalties by his employer, should 
the latter desire to manufacture or use such inventions. 

Employers whose ethics are in need of correction are apt 
to claim the inventions of their workers as theirs by right ; 
they are, however, entitled only to the labour that they 
pay for, not to the fruits of a worker’s inspiration. Hence 
clever ideas on the part of workmen ought to be handsomely 
rewarded if they effect a saving in the cost of manu- 
facture, or if they lead to the production of new devices. 
To give а man 5s. for an improvement in a workshop 
process which will save the firm hundreds of pounds, is. 
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sweating in its most aggravated form—nay, worse, it is 
robbery, and could only be justified in a state of slavery 
under which the worker wag body and soul the property of 
his master. s О 

As stated by Frost in Patent Law and Practice,” “in the 
absence of special contract, the invention of a servant, even 
though made in the employer's time, and with the use of the 
employer's materials, and at the expense of the employer, 
does not become the property of the employer so as to justify 
him in opposing the grant of a patent for the invention to 
the servant, who is the:proper patentee, and the patent when 
obtained is the exclusive property of the servant." The 
servant may, however, under certain circumstances, be 
declared by a Court of Law to hold the patent as trustee for 
his employer. A patent taken out by an employer alone for an 
invention discovered and worked out by an employé is void. 


THE rapid progress which is being made 

К керге Н in the adoption of automatic sub-stations 

in the United States is indicated in the 
interesting abstract which we reproduce elsewhere in this 
issue. The principle is, of course, an old опе; those who 
are familiar with the early days of electricity supply will 
call to mind several examples in this country, such as the 
direct-current system installed at Oxford, Chelsea, &c., in 
which the rotary transformers were placed in unattended 
sub-stations, and, with the batteries, were controlled from 
the generating station. It must be admitted, however, that 
these were only semi-automatic, and that, so far as we know, 
none Of them has survived to the present day. The 
American installations, on the other hand, are often entirely 
gutomatic, going on load when the demand calls for it, and 
switching themselves out when the load falls off ; although 
the first of them was started up as recently as Christmas, 
1914, there are now no fewer than 87 installations in 
operation and 35 on order, and rotary converters as large as 
1,000 Kw. are handled automatically, while a 2,000-Kw. 
motor-generator is about to be put into service, and a 
3,000-Kw. synchronous condenser is running. It is clear 
that the system has proved successful, and that great 
economies have resulted from its adoption, not only in 
wages, but also in capital outlay on feeders, and in the 
„saving of light-load losses. 

Оп various occasions we have drawn attention to these 
süb-atations, and in our issue of June 21st, 1918, we gave 
an illustrated description of a hydro-electric generating 
station which was automatically controlled on similar lines ; 
the latter is of considerable importance in view of the 
possibility of utilising the numerous small waterfalls in the 
mountainous districts of this country. Ву using 
asynchronous generators the difficulties of speed regulation 
and synchronising can be overcome, and the control reduced 
to ite simplest terms. In these days it is very necessary to 
stop the leakage of energy derived from natural sources, and 
turn it to practical use, as Mr. Steinmetz pointed out in an 
article which we recently quoted. We may again draw 
attention in this connection to the competition for the best 
solution of the problem of conserving the Welsh water- 
powers, which will take place at the National Eisteddfod in 
August: particulars were given in our issue of November 
th, 1919, and entries must be completed by May 24th. 


DiRECTLY the broad purpose of the 


M 
anufacturers Electricity Supply Act is achieved, so 


and the Act, 


to the manufacturers of electrical apparatus used by 
consumers. This purpose is, first, an ample supply of 
electric power for industries; secondly, cheap electricity 
for domestic purposes, Cheapness in either direction 
means an extended use of the supply by consumers, and, as 
this can only be done by using apparatus, it means a big 
opening, in the tirst case, for electric motors, and, in the 
second, for electric cooking and heating apparatus (chiefly). 
But outside the prospect of the Act thus increasing the 
market for direct sales to consumers, there is for manu- 
facturers a more special point of interest—namely, the 
"ourgement which the Act gives to electric supply 


soon will a corresponding benefit accrue’ 


undertakings (both company and municipal) to hire out 
apparatus. Now, the wholesale use by people of, 
say, electric cooking and heating apparatus, must depend, 
in a great measure, upon whether the various under- 
takings will consent to hire. In the case of electric 
motors this hiring question has a similar bearing, although 
not to anything like the same extent. But in the case of 
cooking stoves and heating apparatus the hiring question 
seems paramount, certainly if we are to judge by the 
analogous case of gas companies, whose hiring of gas stoves 
has been the fdundation on which their huge cooking 
and heating business has been almost entirely built up. 
Now the present Act gives a much-needed legal recognition 
to the practice of hiring. Up to the present, through no 
fault of the undertakers, however, the hiring of electric 
apparatus has been of a languishing and intermittent 
character. Municipal undertakings especially bave been 
handicapped. But by Section 23 of the Electricity Supply 
Act the question of hiring is placed on an unequivocal 
footing. It provides that a joint electricity authority and 
any local authority authorised by special Act or by order to 
supply electricity may provide, let for hire, and in respect 
thereof may connect, repair, maintain and remove А 
electric lines, fittings, apparatus and appliances for lighting, 
heating and motive power.“ Further, the section 
contains the important proviso that any of the apparatus 
and appliances thus provided on consumers’ premises shall 
be deemed to form part of the undertaking." . . . The 
whole business of hiring apparatus is made legally part and 
parcel of the operations of both municipal and company 
electric supply undertakings, and there is no obstacle, there- 
fore, to business going ahead in this direction immediately 
circumstances allow of it. 

Further, as а subsidiary favourable factor acting in the 
same direction, the erection of capital stations will gradually 
relieve individual undertakings of the necesaity for further 
capital outlay on generating plant, and во set them free to 
use all available capital te develop the distributing side 
of the business, in which hiring schemes should play а useful 
part. As to the manufacturers’ part in this, there is every 
urgency for them to effect, standardisation of apparatus as 
far as possible, since in hiring schemes s/andardised apparatus 
is almost a sine qua non. 


| To-MORBOW, at the instance of the 

Pied 3 Labour Research Department, L meeting 

of representatives of associations of 

administrutive, clerical, and professional workers is to be 

held іп. London, with a view to the formation of a 

“ National Federation of Professional, Technical, and 

Supervisory Workers.” According to a circular issued by 

the Labour Party, the purpose of the new organisation 

will be ** to work out common economic programmes” for 
its constituents. 

We are assured that the question of political action 
is, of course, completely outside the scope of this conference,” 
а statement which may be taken for what it is worth ; that 
one object of the movement is to promote friendly relations 
between the black-coated " class, as the Press has it, and 
the industrial workers’ organisations is not disguised, and 
the political views of the chairman of the conference, Mr. 
G. D. H. Cole, of the Labour Research Department, are 
well known to be of an advanced nature. Associations 
which are subsidised by employers are expressly declared to 
be ineligible for aftiliation. 

The draft constitution of the proposed federation is 
harmless enough on the surface, and we should be the laat 
to demur to the promotion of friendly relations between 
Staff associations and labour unions, and between them both 
and the employers; we heartily desire to see them all 
working together for the common good on the most 
harmonious terms. But everything depends on the motives 
which do not appear on the surface, and which have to be 


gauged and tested by other means than external appearances. | 
We await further particulars with interest, and in the mean- - 
time suspend our judgment on this latest turn of the associa. - 


tion kaleidoscope, 
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" CLEANING BLAST-FURNACE GASES.  . | 


For several years past the advantages of the use of cleaned 
blast-furnace gas have been freely discussed, and it has been 
proved that a very marked increase in efficiency can be 
obtained by the use of gas which has been highly purified. 
The advantages to be secured by properly cleaning the 


gas are many, and may be summed up as follows :—(1) The 
operation of stoves and boilers becomes more uniform ; (2) 
interrupted operations due to the clogging of gas connections 
are avoided ; (3) the cost of cleaning pipe connections, 
stoves and boilers is reduced to a minimum; (4) the loss 
of heat due to repeated cleaning of stoves is avoided ; (5) 
the useful effect of the hot-blast stove is increased because 
the heating surfaces remain clean ; (6) the operation of gas 
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CLEAN GAS MAIN. 
Fig. 1.—ABRANGEMENT OF PLANT. 


engines becomes regular and positive; the clogging of 

es and the rapid wear on the moving parte of the 
engines is avoided. The advantages gained by the use of 
clean gas in gas engines are already too well known to need 
any further comment, but the excellent results obtained by 
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FIG. 2.--SIDE AND END ELEVATIONS AND PLAN ОЕ PLANT, COUNTERBLAST FAN L 


the use of clean gas in stoves, boilers, steel furnaces, &c., 
have not up to the present been fully appreciated. 
Although in the past the installation of large gas engines 
has not made such rapid strides in this country as on the 
Continent and in America, there is evidence, under the 
new conditions, where economy is of such vital importance, 
that their installation is being seriously considered by iron 
and steel-works engineers. Various authoritative teste have 
been published during recent years, both on gas engines 
and boilers, worked under these new conditions, but up to 
the present no information is available as to the benefits to 
be derived from the use of highly-cleaned gas in soaking 
pite, mixers, melting furnaces, push furnaces, coke ovens, 
foundries, briquetting plant, &c. By thoroughly cleaning 
the gas and preventing all waste, there appears to be no 
‘reason why the whole works should not be run without the 
use of solid coal, or even producer gas. 
Apart from the dry separation of the heavy particles in 
‘dust-catchers, which are usually placed close up to the 
furnaces, blast-furnace gases have, until quite recently, 
been cleaned by the wet system—that is; by bringing the 
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gas into close contact with water. Within recent years, 
endeavours have been made to eliminate the inherent 
objections to the wet method of gas cleaning, some of which 
are :—(1) The difficulty of recleaning the water, rendering 
large settling tanks a necessity. (2) The difficulty of 
dealing with the wet mud. (3) The inconvenience and 
expense of keeping the tanks clean and in good order. 
(4) The large consumption of water, which is often not 
over-plentiful, and expensive to obtain near blast furnaces, 
(5) The large consumption of power. : 

The Halberg-Beth dry-cleaning plant cleans the blast 
furnace gas by separating the dust without requiring water, 
The sole manufacturers of this plant in Great Britain are 
Messrs. Fraser & Chalmers, of Erith, Kent. In March, 
1910, a small plant on this system, having a capacity of 
175,000 cb. ft. of gas per hour, жаз installed. The 
experience gained with this plant led to two- others being 
started in June and July, 1911, having respective 
capacities of 700,000 and 900,000 cb. ft. of gas per hour. 
The excellent results obtained were followed by a great 
demand for this type of cleaner, and in 1914 50 installations 
of plant of large capacity were in various stages of. con- 
struction, the total capacity amounting to 140,000,000 
cb. ft. of gas per hour. i | 

The following is a brief description of the Halberg-Beth 
dry gas-cleaning system :—The gas given off by the blast 
furnaces at greatly varying temperatures, dependent upon 
the working and condition of the furnaces, is collected and 
conveyed by a main pipe A (fig. 1) into а suitable cooler 
of the surface type. The temperature of the gas is thereby 
reduced to 150-170 deg. F. After cooling, the gss 
passes into a superheater B, and is superheated from 15 to 
25 deg. F. to safeguard against the risk of moisture being 
deposited on the filter bags, and then passes on into the Beth 
filter chamber c. | 
The standard Halberg-Beth filter is а mild steel rectangular 


D 


А > 
5 


98 | 
VAN 


box divided up by one longitudinal plate running tbe full 
length of the box, and by shorter partition plates acro% 
the box, such that there are two double rows of 10 com- 
partments in each filter box. In each compartment there 
are 12 open-ended bags, the lower ends being attached to 
rings which are rigidly fixed into a plate just above the dust 
collecting chamber running the full length of the filter bo» 
The tops of the bags are closed by means of steel aaps." 
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suitable attachinents for hanging on to the shaking frame. 
To the centre of each of the latter is fixed a suspension bolt 
projecting through the top plate.of the filter box, and made 
gas-tight by a suitable gland ; these are connected to the 
shaking gear н, which is bolted. te the top plate. Great 
саге is taken in the manufacture of the shaking gear; every 
part is made to a jig, and is interchangeable. 


Fie 3.—GAS-CLEANING PLANT IN COURSE OF ERECTION ; 
| CAPACITY, 5,000,000 ОВ. FT. 


The gas passing from the inside to the outside of the bags 
is drawn through the filter plant by means of one or more 


fans, E, which only deal with clean gas. Whilst the gas is 
being drawn through the filter bags, the dust settles on the 


inside, and a simple device automatically and thoroughly 
removes the dust. At regular intervals during the whole 
time the plant remains in operation, each chamber of 1? 
filler bags ia, in proper sequence, cut out by means of the 


Fic. 4.—FILTER BOXES. 


valve G, which is automatically operated; this valve cuts 


off the fan which is drawing gas through the plant from the 
particular compartment and allows clean gas, at a higher 
pressure than that of the crude gas, to flow in the reverse 
direction into the filter chamber, and in passing from the 
outside to the inside of the bags, this blows the fine particles 
out of the mesh, and loosens the heavier particles clinging 
to the insides of the bags. © l 


During the time that the counter-current of clean gas is 
flowing, the shaking gear comes into operation, and the 
frame, together with the 12 bags suspended therefrom, is 
raised and ‘dropped about seven times, with the result that 


Fid. 5.—SdaAKING MECHANISM, Top INSPEOTION DOORS, AND 
FILTER ВАОВ. 


the dust collected on and in the filter bags is shaken down 
into the chamber at the bottom of the filter box, which is 
provided with a spiral conveyor to deposit the dust in 
hoppers, these being emptied periodically direct into trucks. 
Immediately each section of bags has 
been cleaned, the top suction valve is 
automatically switched back into the 
forward position again. The whole 
operation laste 15 to 20 seconds, and ће 
process is repeated at intervals of about 
seven minutes. With an original dust 
content of about 6 grammes per т", 
the gas, after passing through the 
cleaning plant, will only contain about 
0°01 to 0:02 gramme per m'. This 
cleanliness i8 obtained in ordinary ser- 
vice ; experience has shown, however, 
that as low а dust content as 0:001 
gramme per т”. is often continuously 
obtainable. = 

With regard to the superheating of 
the gas, the simplest medium is steam, 
requiring from 6 to 7 lb. of steain per 
10,000 cb. ft. of gas per hour. With 
a well-arranged insulated supetheater, 
B, and filter chamber, c, this consump- 
tion can be reduced. As an alternative, 
instead of using steam, the exhaust 
gases from gas engines, stoves, &c., can 
be used 


If the cleaned gas is intended for 
driving gas engines, the fact that its tem- 
perature on leaving the cleaning plant 


is at least 140 deg. F. necessitates cooling before use. This 


is carried out by а simple arrangement of coolers fitted with 
water sprays; the device is. very efficient and economical, 


. the water remains quite clean, and can, after spraying, be 


used for any other purpose without purifying. After 
the gas passes the final cooler it is arranged to pass 
through a water separator, and thence it goes on to the gas 
engines. „о 
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The life of the filter bags is from 6 to 12 months, and 
the cost of replacing these is small. Actual experience has 
proved that the bags frequently last 18 months and even 
two years ; the reason for their long life is the fact that the 
temperature of the gas is automatically kept at a little above 
the деж point. This prevents both the burning and clogging 
of the filter tubes by hot gas or wet 
dust ; the latter alone would destroy 
the filter tubes on account of ita caustic 
soda content. " 

With regard to the power required, 
this is small in comparison with wet 
methods, being only about 1 H.P. per 
10,000 cb. ft. of gas cleaned per hour. 

In conclusion, it may be stated that 
59 installations of the Halberg-Beth 
dry gas-cleaning plant in Europe have 
an aggregate capacity of 174,000,000 
cb. ft. per hour, the distribution being 
as follows :—France, 14, capacity 
$6,000,000 cb. ft.; Belgium, 4, . 
capacity 8, 700, 000 cb. ft.; Germany 
and Luxemburg, 23, capacity 
75,000,000 cb. ft. ; Russia, 4, capacity 
8,850,000 cb. ft. ; Great Britain, 14, 
capacity 45,050,000 cb. ft. per hour. 

We are indeoted to Messrs. The 
General Electric Co., Ltd.,for photo- 
graphs and the particulars set out 
ubove. 

On the occasion of our recent visit, 
at the invitation of the General Elec- 
tric Co., to Messrs. Fraser & Chalmers's 
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Еа. 7.— ÉCONOMISERS AND. S1 EEL COOLERS IN 
BACKGROUND, 


Ес. 8.—Bottom FILTER Box ISOLATING AND 
INSPECTION DOORS, 


* 


works at Erith, plant of the type described above was 
seen in course of manufacture as noted in our issue of 
November 14th, 1919. Fig. 9 is a view at Men Palmers 
Shipbuilding and Iron Co.'s works, which we described in 
our last two issues, where gas is cleaned by the above 
process before being used in the gas engines. 
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Fic. 9.— STEEL COOLERS, Соот, GAs INLET, AND MAIN 
WATER-SEAL VALVES OVER FILTER HOUSE, 


Fig. 10.— FANS AND MOTORS 
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THE COAL REBATE—A COMMENT. 


By E. W. DOREY. 


IN your issue of January 16th you published details of the 
rebate to be granted to consumers of electricity for domestic 
or household purposes ав a result of the reduction of 10s. per 
ton on the price of coal supplied to electricity supply statione 
and used for the generation of the electricity so supplied. 

'The basis of the reduction is sound, from the standpoint 
of the supply undertaking, in that it gives back to the con- 
sumer the nel saving to the supply undertaking resulting 
from this 10s. per ton reduction, but it is to be feared that 
the consequent disclosure to the domestic consumer of the 
lb. of coal used per unit sold will give rise to trouble, for 
reasons which will now be gone into. 

The formula quoted in your issue of the 16th inst. is as 
follows :—Rebate to consumer per unit metered (tons of 
coal used in quarter/unite sold in quarter) x 114d. 

Taking а concrete example, we have :— 

(5,000 tons/3,000,000 units) x 114d. = 0°190d. 

This assumes 600 unite sold per ton of coal used, or 


3°74 lb. of coal per unit sold, a figure which is obtainable 


in the larger stations, and on this basis the rebate would 
amount to 0'190d. per unit; with smaller stations burning 
6 lb. per unit sold, the figure wofild be 0°305d. per unit. 

Many supply undertakings are distinctly averse to 
divulging the lb. of coal used per unit sold, but, apparently, 
they will now have to own up." For instance, if a 
quarterly account, for 100 domestic units shows a rebate of 
20d., by simple mathematics, we get— 

Rebate per unit 20d./100 = 0°2d. 
lb. of coal per unit = 02d. x 2,240 (lb. per ton)/114d. 
(rebate) == 3:93. 

А consumer of 100 unita, therefore, costing him perhaps 
6d. per unit, viz., 600d., would get а rebate of 20d., the 
equivalent of а reduction of 3:38 per cent., indeed а cause 
for congratulation! How the accounts clerk is to be 
envied, now that he has one further complication to add to 
his burdensome duty. 

It will be impossible to prevent the thinking consumer 
from comparing the war" increase with the now “ post- 
war" rebate. A good deal of propaganda was distributed 
by supply undertakings to make the consumer aw fait with 


the reasons for the increase in rates, viz., rise in cost of 


fuel, wages, stores, &., but now we have the first general 
decrease, and when it is considered that 10s. per ton is, on 


the average, one-third of the total cost per ton of coal 


to-day, delivered to the supply undertakings, and that this 


fact will be evident to the consumer, the reduction of a 


paltry, say, 8°5 per cent. only on the bill will need ‘some 
explaining, even by those skilled in the art." 

Now that it is а question of reducing the rates, the 
absolute minimum is offered, and logically the consumer 
expects to find that when the supply undertaking imposed 
an increase, the absolute minimum was enforced—for how 
could а pious supply undertaking management be expected 
to stoop to profiteering ? 

An analysis of what has taken place will suffice to show 
whether the consumer is justified in his expectations, and 
for a basis to work upon reference will be made to the table, 
* Pre-War and Post-War Prices Charged for Electrical 
Energy," published by the ELECTRICAL REVIEW. 

The following extracts relate to three typical supply 
undertakings of considerable size :— 


Undertaking. Rates for lighting. | Coal per ton. 
| | 
1914. | 1919. 1914. 1919. Increase on 
в. d. 8. d. 1914. 
А 3°Б4. + 50>, 1214 | 26 2} 117 7 
B 4d.—2'5d.| + 100 | 141 28 4 101 € 
C  : 86d. | +100% | 105 7 


106°); 216 | 


It is not unreasonable to take 70 per cent. of total 
costs as fuel costs, leaving 30 per cent. to cover other 
costs. viz. stores, wages, &c. (these figures, of course, do 
not cover capital and other standing charges). 


Using as a basis for the analysis а figure of 5:0 lb. of 
coal per unit sold (a liberal figure), the equivalent of 450 
units per ton, we find, if we take example * C," the 
following. Coal cost per unit sold :— 


Year 1919.— 258d. (21/6)/450 = 0:575d. Year 1914.— 
126d. (10 6) 450 = 0:280d. ; difference 0:295d. — 


The increased cost due to increase of fuel from 10/6 to 
21/6, is, therefore, 0°3d. per unit sold. It will be seen that 
this undertaking **C" increased the rate from 3°5d. to 
1'Od., i.e., an increase of 3:5d. per unit. 

If it be assumed that the other costs рег unit are 
30 per cent. of the total, and we take the 1919 figures, we 
find that the total generation cost per unit sold is 
0:575[0'7 = 08225. 

The “ other costs," therefore, = 0:8225 — 0575 (coal) 
= 0°2475d. per unit sold. 

If it be allowed that these other costs" are up 
120 per cent. over pre-war figures, we find that they have 
risen by 0°135d. only, во we have a comparison between 
1914 and 1919 as follows :— 


Increase due to fuel з ae 0:295d. 
- s “ other costs”... 0:135d. 
Total increaase 0°430d. 


"C" undertaking has charged an increase of 3˙5d. per unit. 


"C" undertaking's generation costs increased by 0°430d. _,, 


Difference 3:070d. 


The figures of generation costa per unit sold do not cover 
standing charges, and the high cost per unit for domestic 
supply, when compared with a supply for power, is due to 
the heavy capital outlay necessary to afford the domestic 
supply. It is necessary, however, to remember that during 
the war the number of such consumers connected was 
strictly limited by the Government, and it is, perhaps, not 
unreasonable to suppose that about 70 per cent. of the 
present domestic consumers were connected in 1914, that is 
to вау, the capital to afford these supplies was expended prior 
to the war. Ап increase of 100 per cent., to be justified, 
pre-supposes that the costs have gone up 100 per cent.; 
but how can such an increase be justified in the case of the 
70 per cent. majority who were connected prior to the war, 
and for whom the capital was already expended in 1914? 

Now that the basic facts and figures are to be given 
to the public, it is as well to face these facts seriously, and 
see exactly what the position in reality is. Perhaps one 
had better not even try to imagine what the average con- 
sumer will say when he sees the whole question in the light 
of day, but imagine yourself а pre-war consumer taking 
a supply from an undertaking as “ C " above :— 


7'Od. flat per unit. 


^! 


1919 you paid 


1914 you paid 3˙5d. 9 M 
Increase  ... Qus у 3˙ 5d. „ vi 

Supply generation costs have in- 
creased by eco ose eec C 0°430d. 33 ” 


Difference ... 3°070d. per unit. 


During the period 1914-1919 coal has risen 11s. per ton, 
and the increase enforced is 8:5d., and now coal has fallen 
108. per ton you get the magnanimous reduction of 
114/450 = 0:254d. | | | 

What one is to say to the hypothetical consumer referred 
to above, is a question that perhaps some supply engineer 
can answer. In the interests of the electrical industry, it 
is very desirable that the reasons for these very beavy 
* war" increases of 50 per cent., 75 per cent., 100 per 
cent., &c., on pre-war rates should be known, as to-day it is 
not quite a walk over" when competing with gas for 
domestic use. 

It should be clearly understood that when quoting case 
“CO” above taken from the ELECTRICAL REVIEW table, the 
figures have been utilised only to construct a hypothetical 
case which is somewhere in the region of practical every- 
day life. 
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THE NEED FOR A CHEAP HOUSE-SERVICE 
METER. 


By C. W. MARSHALL. 


THE present extraordinary demand for household sup- 
plies of electricity makes it opportune to bring to 
general notice a subject which has occupied the: atten- 
tion of supply authorities for many years; this is the 
problem of reducing the capital charges on the installa- 
tions to values in keeping with the revenue derived froin 
them. There is much to be said in favour of charging 
systems which do not involve the use of meters at all for 
small consumers, but the leading engineers appear to 
be almost unanimous in desiring to get accurate re- 
cords regarding all clients. In order to fulfil this re- 


quirement an integrating meter of some sort must be. 


installed, and this is probably the most expensive item 
of the equipment. 

On alternating-current systems the metering problem 
із comparatively simple, as the induction watt-hour 
meter is so excellent in its performance over a wide 
load range, and so simple in construction, that it seems 
to be merely à matter of scientific production to bring 
the cost of an instrument to a very low level. 

With direct current it is an entirely different matter; 
D.C. watt-hour meters are far from satisfactory from 
the standpoint of accuracy under all conditions or over 
a long period, and the potertial circuit losses are by 
no means negligible in most types of meter. Ап ampere- 
hour meter therefore appears to be the only practicable 
solution. The different types may be classified roughly 
under electrolytic meters, commutator-motor meters, and 
mercury-motor meters. At the first glance the electro- 
lytic meter appears to give an imrnediate solution to the 
problem, but experience does not seem to justify this 
view, as such meters are not used to any great extent, 
while the British Engineering Standards Association 
does not recognise tlie type at all (Report 17, 1919, 
р. 7.) | 

Commutator-motor meters, although used to an enor- 
mous extent on the Continent and in America, have 
not made much progress in Britain, and at least one 
important firm has ceased to manufacture all its models 
of this type. Climatic conditions in northern Britain 
make the difficulty of producing a satisfactory com- 
mutator type meter almost insuperable. 

The field is accordingly left almost clear for the 
mercury-motor meter. This class of meter has been 
developed to a stage of accuracy and reliability almost 
comparable with the А.С. watt-hour meter. The cost 
of such meters is, however, very high, and the present 
designs are not such as to allow much hope for great 
reductions even with the best mass production methods. 
It is unfortunate, too, that one of the most promising 
inercury meters жаз withdrawn at the outbreak of the 
war before it had attained a firm hold on the market. 
The present writer is of the opinion that the most hope- 
ful way of developing the mercury meter would lie in 
designing an instrument of the utmost simplicity, shorn 
of all compensating devices, and in view of the great 
progress made in magnet production, this should now 
be within the bounds of possibility. 

It is hoped that this article may help to stimulate 
those interested in the electricity supply industry to 
endeavour to solve the cheap meter problem, which may 
be stated as follows: '' It is required to design a reliable 
electricity meter of the ampere-hour or watt-hour type 
for a maximum current of D amperes, which shall 
satisfy the Board of Trade requirements for accuracy, 
and which can be produced at a cost not exceeding £2."' 
Those within the meter industrv will probably follow 
more or less on conventional lines, but it is possible 
.that laymen may be more successful in attacking the 
problem with fresher minds. The writer has already 
had some very novel suggestions from the latter source 
which may be published at a later date, but up till 
now the only practical result of these projected meter 


schemes has been to deepen his respect for what has 
been done by the pioneers. 

The present-day costs of electricity meters are ap- 
proximately as below: 

А.С. watt-hour meter, 5 amperes, 110 v. £3 10s. each. 


D.C. commutator ampere-hour meter, 5 amperes, £2 10s. each. 
D.C. mercury-motor ampere-hour meter, 5 amperes, t4 10s. each. 


лл rU— — 
OUR LEAD SUPPLIES. 


WE invite the earnest consideration of all consumers of 
lead to She present position as disclosed by the Board of 
Trade returns for 1919. 

The pre-war importation into the United Kingdom 
amounted to over 200,000 tons per annum, of which about 
three-fourths came from Australia and Spain. The average 
quantity from America was about 30,000 tons, all of which 
was obtained from Mexican lead desilverised in the U.S.A., 
and exported thence under the drawback system. 

For the three years ending June last, the Government 
haa been responsible for the total supply, nearly all of which 
was used for war purposes, domestic consumption being 
practically shut down. 

The Government bought the whole of the Australian 
production, as wellas huge quantities in Spain and America, 
and of necessity had to provide for war consumption many 
months ahead. The result was that when the Armistice 
was signed and war consumption ceased, the stock here in 
Government hands of about 60,000 tons, rapidly increased 
until by May, 1919, no less thun nearly 180,000 tons was 
in store. In addition to this, the producers in Australia 
held a much larger quantity for Government account. 

There was, therefore, at that time every prospect of a 
continued surplus of lead for a long time ahead, far beyond 
any possible requirementa. 

How is it, therefore, that there is now a prospect of such 
a serious shortage that trade may possibly be seriously 
crippled ? 

As we have said, the Government'stock at the end of 
1918 was about 60,000 tons. The imports last year 
amounted to 217,610 tons, against which 36,373 tons were 
exported, leaving 181,237 tons balance of imports over 
exports for home consumption, plus the Government stock. 
The outlook is serious, because our chief suppliers, the 
Australian mines, have been completely shut down since 
early in May last year, owing to the strike there, and there is 
no indication of the mines being re-opened. Thus for nine 
months a productive capacity of enormous proportions, and 
from which we received no less than 93,276 tons last year, 
has been for the time being eliminated. It is said that if 
the strike were to end to-morrow it would take four months 
before smelting could be fully resumed. Of the stock held 
in Australia in May last, very large shipments have been 
made to Japan and China, and what with this and the ship- 
ments to the United Kingdom, the balance is not more 
than sufficient to complete existing contracts, or, at any 
rate, there cannot be much free lead to count upon. 
Another serious point in the Australian position is that the 
miners have gone from Broken Hill in increasing numbers, 
and have been absorbed in other callings. 

From Spain last year we received only 39,502 tons, a 
quantity far short of our normal supplies, and the principal 
producing company in Spain has recently viven out that 
its total production for this year has been absorbed in the 
Continent of Europe. 

In these circumstances, special attention is due to the 
imports for last year. Of the total of 217,610 tons, 
152.258 were received in the first six months, and only 
65,352 tons in the last half of the year. Of this latter total 
we received in November and December combined only 
15,175 tons, and the exports of British and foreign com- 
bined were 12,267 vons for the two months. "The Govern- 
ment stock is now under 30,000 tons unsold. 

Consumption for domestic purposes must largely increase, 
and every country in Europe is short of lead. (Germany, 
Holland, and France have imported considerable quantities 
from us in the past few months, notwithstanding the 
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adverse rate of exchange, and America supplied us with only 
1,868 tons in the three months ending December 31st last 


year. | 
LEAD Statistics FOR 1919. 
Importa — Oct. Nov. Dec. Total for the 36 а 
Tons. Tons. Tons. Tons. 
Australian 4. 8,852 2,104 5,635 93,276 
Spann . 7058 200 3,252 39,502 
- United States 594 280 994 53,008 
Others ... 1,614 95 2,615 31,824 
18,118 2,679 12,196 217,610 
Exporta— 
Foreign lead ... 3,181 2,576 2,449 10,803 
Ф T0 ———— 
14.937 103 10,047 206,807 
British ... 4,222 3,298 3,944 25,510 
Net importa ... 10,715 — 6,103 181,237 
Decrease іп stocks... sue awe scé 7,877 
U.K. absorption ee 189,114 


LEGAL. 


British THoMson-Houston Co., тр. v. CORONA LAMP 
Works, Lb. 
(Continued from p. 139.) 

On Wednesday, Jan. 28th, Mr. Кен, K. C., for defendants, 
said a statement had been got out by the plaintiffs’ accountant 
showing the sales of lamps by three companies in what he 
called the ring," viz., General Electric Co., Siemens, and 
British Thomson-Houston. He had no doubt that the figures 
were perfectly correct, but he would like to know what was 
the number of ordinary tungsten vacuum lamps sold in the 
«ame period, viz., the last five years. The defendants’ esti- 
mate was that it would be about 60 millions. 

Mr. ColkrAx, K. C., for plaintiffs, said the figure for gas- 
filled lamps was actually 5,905,932 for the last five years, viz., 
1914-1919, . There had been a very rapid increase in the 
sales. . In 1914 they were 41,000, in 1915 980,000, 1916 452,000, 
1917 1,109,000. 1918 1,727,000, and 1919 2,296,037. During the 
war there was great difticulty in getting the goods, because 
the manufacture of electric lamps was controlled. He hap- 
pened to know, because he was the controller. Опе difficulty 
was the glass bulbs, and another difficulty was argon, which 
was made in Holland. With regard to the sale of tungsten 
vacuum lamps bv the three companies, for 1919 the figure 
was 9,589,908. The total sales of all lamps for that year 
were 11, 885, 245. | 

Mr. KERLY, proceeding with his opening speech, said that 
with regard to the prior documents, he was not looking for 
a statement in words that one had to take a thick wire in 
one's gas-filled lamp, nor for a statement that one had to take 
& coil of wire, but he would say that he would find in plain 
language in those documents that if one had a p lamp 
one could run the filament to give a greater brilliance, and 
that because the lamp was gas-filled that could be done with- 
out undue danger to the life of the filament, and that it was 
the presence of the gas in the lamp which told one that one 
could run to a higher temperature with a corresponding 
higher brilliancy than was possible in a vacuum lamp. It 
was in order to get the possibilitv of that higher temperature 
without danger to the life of the lamp that one employed 
the gas, and it was for that purpose that it was employed in 
the prior specifications. 

Mr. BALLANTYNE, an analvtical chemist, апа an expert on 
electric lamps. gave evidence. Dealing with the prior specifi- 
cations. he said the idea of a gas-filled lamp and of a metal 
filament for a gas-filled lamp was not unknown at the date 
of the plaintiffs’ patent. 

On January 29th, in re-examination, Mr. Ballantyne said 


he knew of an article which originally appeared in the General | 


Electric Review, entitled Nitrogen-filled lamps.“ 

Mr. Percy RAYNER SMITH, assistant to Mr. Atkinson Adain. 
gave details of comparative tests of a Mazda j-watt lamp and 
a Corona lamp. 

Mr. ATKINSON ADAM, giving evidence, said the tests were 
designed to show what efficiency the plaintiffs’ lamp was 
giving. 

At = ва conclusion of the evidence counsel addressed the 
Court, and the hearing was adiourned. 

On Tuesday, Februarv 3rd, Mr. CoLEFAX summed up the 
plaintiffs’ case, and at the close of his speech his LORDSHIP 
said he would give judgment in a дау or two. 


— — — , — . 


— — 


Electric Drive for Mills in Foochow.— According to a 
U.S. Commerce Report. the Foochow Electric Co. has recently 
adopted the scheme of renting electrically-driven rice-milling 
machinery to small mills, thus securing a rental for the machines 
and a profit from the electrical energy consumed by the mills in 
running the machines. | E 


^ - xe —- 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannet appear until 
the following week. Corre should forward their commeni- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our vossession. 


- - E —— 


Coal (Pit's Mouth) Prices Order and Direction, 1919. 

А point has been raised with regard to the question of '' coal 
delivered during the month of December, 1919, ae referred 
to in the Coal Controlier's prescription, and in reply to 
iny query to the Coal Mines Department, I have been in- 
formed as follows :— 

Coal for electricity undertakings which was dispatched 
from the colliery prior to December Ist is not subject to the | 
reduction of 10s. per ton under any circumstances. 

The term ‘delivered’ in the prescription was used in 
explaining the method by which the amount of deduction 
was to be computed, but the Coal (Pit’s Mouth) Prices Order 
and Direction, 1919, makes it quite clear that only coal 
dispatched from the colliery on or after December Ist is 
subject to the reduction.“ | | 

I shall be glad if you will kindly give publicity to this 
explanation. | | 
Т. W. Cole, 


Secretary. . | | 
Provincial Electric Supply Committee of the 
United Kingdom. 
London, E.C. 


February 3rd, 1920. 


—— 


Coil v. Magneto Ignition. 


We were particularly interested in the article in your issue 
of December 12th on the above subject, in which Mr. А. C. 
Booth recorded the satisfaction derived by him from an 
American car purchased in 1915, and fitted with a Delco 
electric lighting and electric starting equipment. Our notice 
was especially drawn to his statement that the three cells 
have stood up to the four years’ work, and have not so far 
required any attention other than a little distilled water once 
a month. This testimonial із the more gratifying insomuch 
that the battery in question is of the Exide type, manu- 
factured in this instance in Philadelphia, but identical in 
every respect with the * Exide cell manufactured at our 
works. Clifton Junction. This type of battery has been 
adopted as а standard by several of the leading British motor 


manufacturers. ZEE 

| The Chloride Electrical Storage Co., Ltd. 

Clifton Junction. | i c 
January 39th, 1990. | 


The Lesco " Lampholder. 


With reference to Mr. A. Peden Rutherford's letter in your 
issue of the 23rd inst., we do not wish to take up your valuable 
space, nor do we think that any useful purpose would be 
served by either of us ventilating our personal grievances. 

We quite adinit that at one time we were in negotiation 
with Mr. Rutherford, but we should like to contradict his 
statement that such negotiations were broken off by us, as 
this was not the case. 

Lesco, Ltd. 


T. M. KIREBY, Director. 
Manchester. 
January 30th, 1920. 


The correspondence relating to lampholders has, I think, 
proved both useful and interesting. In spite of the very 
good test obtained by Mr. Hope on a new holder, I still think 
that the two minute indentations on his holder are insuffi- 
cient for the purpose. Where holders are turned out in large 
quantities it is well known that variations take place. 
Furthermore, it is by no means an uncommon thing for a 
wireman to take the top off one holder and put it on to an- 
other. In these circumstances one may be quite sure that 
some holders will be put up with a slack fit, and the force 
required to pull them apart will be much less than that 
mentioned by Mr. Hope. At seaside places, particularly, 
corrosion of the brass is by no means unknown, and I believe 
that this phenomenon sometimes occurs in other than seaside 
places. A very small amount of corrosion would very nearly 


. abolish the indentations, in which case one might look out 


for trouble. | 
Some day I trust Mr. Wordingham’s proposed proving 
house will be established by the industry, when holders of 


. new and old patterns will be tested by independent experts 


and certified or rejected as the case may be. The certificate 
of the proving house would be a great benefit to the in- 
ventor, as it would give him a good start off, while the 
absence of а certificate would prevent things from coming on 
to the market which might be unsatisfactory in their per- 
formance. Seeing that everybody will gain by the proving 
house. one cannot but wonder why there is зо much delay in 
establishing: it. | | 
C. Turnbull. 
Electricity Works. North Shields, 
February 2nd, 1920. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or 
if considered 


The Orling Jet Relay. 


In a booklet issued by the Orling''s Telegraph Instruments 
Syndicate, Ltd., of 47, Victoria Street, S.W.1, an account of 
the Orling jet relay is given. The apparatus depends upon 
the principle that a fine jet of water may be deflected by the 
point of а needle, and that the angular movement of the jet в 
much greater than that of the needle. 

An ordinary cable recorder coil of the usual 500 ohms resist- 
ance is stiffly suspended in a magnetic field of moderate 
strength. Attached to the top of this coil is an aluminium 
arm 30 mm. long, a waxed edge of which is brought into con- 
tact with a jet of slightly acidulated or salted water issuing 
from a tube. This jet is quite steady, and its angular move- 
ments are entirely controlled by the receiving coil. 


Fig. 2. 


20 mm. below the arm a wedge-shaped piece of celluloid is 
clamped between two carbon electrodes, and is so placed that 
the jet falle upon the apex and is divided into two parts. 

en in operation, the jet never leaves the apex of the 
wedge, across which it is always astride, signal impulses to 
one side or the other merely varying the position of the jet on 
the dividing edge of the уе and causing more or lees water 
to flow down one or other of the inclined sides of the wedge. 

Fig. 2 shows the arrangement of the local circuit when the 
instrument is used as a magnifier, particularly for signals 
through long submarine cables. | | E 

It will be observed that в, and R,, down which the divided 
parts of the jet flow, constitute one pair of arms of a Wheat- 
stone bridge, the other pair being formed of the fixed resist- 


arr он 


ances R, and R,, whilst а eiphon-recorder, or other instrument 
suitable for a local circuit, and the local battery are connected 
to complete the bridge arrangement. 

The recording instrument is actuated with precision and 
force by means of the local current, which flows when the 
balance is upset by the minute to and fro motion of the jet 
astride the wedge. 

The balance of the local circuit is doubly differential in that 
the cross-sectional area on one side increases by as much ae 
that on the other decreases. Thus the resistance is much 
leas on the one side and much greater on the other. 

By arranging the circuits as shown in fig. 3 a very useful 
discriminating effect is produced, whereby telegraphic signals 
are picked out апа all disturbing currents of a rapidly vary- 
ing nature are rejected. 

rds of an experiment in which artificial electrical dis- 
turbances were applied to the circuit ure shown in fig. 4. The 
sections marked off mark intervals of time when the in- 
strument was out of the circuit and only the disturbances 
were then recorded. A photograph of the apparatus is repro- 
duced in fig. 5, in which also may be seen the rotary pump 
driven by a small electric motor for furnishing a continuous 
supply of water to the jet. 


improved devices and apparatus, whieh will be published 
of sufficient interest. 


— 


It is claimed by the makers of this instrument that it hae 
printed Morse signals on a Wheatstone  inker with а 
current of 0.02 microampere at the rate of 450 letters per 
minute, the current strength in the receiving coil being as low 
as 4X10—'? ampere. They also state that, at experimental 
trials made at an Atlantic cable station shortly before the out- 


* 


* 


Fic. 5.— OR INO Jer RELAY. 


break of war, as a simplex instrument with duplex connec- 
tions the jet relay raised the previous safe- signalling maxima 
by 195 per cent. with perfectly defined signals. 

On another cable of higher к.в. a speed constant of 1,500 was 
attained. The publication also gives an outline of several 
modifications of the same apparatus. 


The Albert Current Limiter. 


Messrs. Warp & GOLDSTONE, LTD., of Sampson Works, Sal- 
ford, Manchester, are putting on the market a simple little 
device for preventing the consumption of current in excess of 
that intended for the circuit on which it is installed, as for 
instance in hotel suites, flats supplied through a common 
meter, and small dwellings not provided with separate 
meters. The controller, which is illustrated in fig. 6, consists 
of a trigger and a emall electromagnet in series with the 
circuit; when the current exceeds the prescribed value, due 
to the switching-on of an extra lamp or other consuming 
device, the trigger releases a hammer which knocks off a 
ewitch and opens the circuit. To restore the supply, an ex- 
ternal ewitch handle is turned to set the trigger, and at the 
same time opens the circuit at another point, so that it is 


Fic. 6.—Tue Al RENT EXCESS CURRENT CONTROLLING 
DEVICE. 


impossible to obtain an excess supply by holding or tying the 
handle; on releasing the handle the circuit is completed, and 
if the offending lamp has been cut off, remains complete. 
Obviously the device functions also as a safety cut-out, taking 
the place of в fuse. It is enclosed in a cover which can be 
sealed. Provision is made for regulation over u wide range 
at the time of fixing the instrument, and five ranges are 
standardised, with maximum currents from 0.2 to 6 amperes. 
A single 30-watt lamp beyond the prescribed number on а 
circuit of any usual voltage actuates the device, which we 
have. seen in operation. 
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BUSINESS NOTES. ° 


Electrical Trade of German-Austria. — The German 
Foreign Ойїсе has been drawing attention to conditions in 
the electrical trade of German-Austria. Austrian manufac- 
turers have been following the example set in other countries 
during the war, and endeavouring to increase their produc- 
tion by means of standardisation and specialisation in certain 
works. No great progress has been made, but undoubtedly 
a great deal of capital has been invested during the past 
four or five years in electrical manufacturing in Austria. More- 
over, many additional schemes of this nature are in con- 
templation. 1% is considered, however, that apart from the 
technical qualifications of those interested, which are un- 
doubted, the success of such enterprises depends upon their 
relationship to the German electrical industry. The Germans 
are apparently dubious of the attitude of their former allies. 
Consequently, the German electro-technical industry is ad- 
vised to be prepared for something in the way of a present 
sacrifice with a view to recouping itself in the future. It іа 
recommended to give special attention to the German-Aus- 
trian market, and particularly to the opportunities existent 
there for the development of water power. It is pointed out 
that the completion of such an undertaking will inevitably 
place the electrical industry of Austria in a strong position, 
and permanently increase the demand for machinery and 
apparatus. 


A Westinghouse Re-union Dinner.—Mr. W. W. Hughes 
presided over a gathering of 160 ex-Bnitish Westinghouse engi- 
neers at their annual reunion at the Holborn Restaurant, 
London, on Jan. Ard. This is the second occasion upon which 
ex-B.W. men have foregathered since the formation of an 
association which has for its object the promotion and con- 
tinuation of friendly relations between men who originally 
met under the British Westinghouse banner at Trafford 
Park. The proceedings commenced with a reunion in the 
reception room. At the dinner which immediately followed, 
the chairman read a letter from Mr. Newcomb-Carlton, now. 
president of the Western Union Cable & Telegraph Co., ex- 
pressing his deep regret at being unable to preside. The 
guess should also have included Baron Ashfield (Sir Albert 

tanley), Mr. Bonar Law, and Mr. J. Annan Bryce, but 
business engagements prevented them attending; the chair- 
man also said that the committee had received over one 
hundred letters from ex-B.W. men all over the country 
apologising for absence. After the loyal toasts had been 
honoured, Mr. P. A. Sanders, O.B.E., gave that of the ex- 
B.W. Association. He asked all ex-B.W. men to join be- 
cause it was not a business association, but a medium through 
which old and new friends could be met. Mr. L. 
Morshead responded on behalf of the committee. The chair- 
man then gave the toast of the guests, to which the only 
guest present, Lieut.-Col. Montague Craddock, C.B., C.M.G., 
an old and popular British Westinghouse director, replied, 
and in doing so made a pleasing reference to his friendship 
with the late Mr. George Westinghouse. During the speeches 
fitting testimony was given to Mr. IL. S. Richardson, the 
hon. secretary, for his work in promoting the Association 
and organising the gathering again this year. The members 
were especially pleased with Mr. Richardson’s treatment of 
the programme and toast list—a humorous production con- 
taining many telling skits on various members of the Asso- 
ciation. The concert programme was contributed entirely by 
members of the Association. Mr. A. Simon accompanied, 
Mr. Pochobradsky played the violin, Mr. Н. 8. Aspinal and 
Mr. F. Ollerenshaw contributed songs, and the humorous 
items were furnished by Mr. Val Wood and Mr. E. Н. 
Miller. Mr. Richardson again introduced the bombass, which 
was uproariously received. Membership of the Association 
is open to шеп who were employed on the staff of the British 
Westinghouse Co. for two years, and who completed two 
years’ service prior to September 30th, 1919; the annual 
subscription is 2s. 6d., and the hon. secretary, Mr. L. S. 
Richardson, 14, Sydney Road, Richmond, Surrey, will be 
pleased to furnish full particulars to all ex-B.W. men who 
would like to join. 


Welcome Home" Party at Leigh. —On January 22nd 
the directors and management of Callenders Cable & Con- 
struction Co., Ltd., Leigh, gave a fitting welcome home to 
all the men now in their employ who served in H.M. Forces 
during the war. The invitations also included their wives 
and children (up to 14 years of age), members of the various 
committees representing the employés, and those who have 
administered to the welfare of the men and their dependents 
while the breadwinners were away. The company present 
numbered more than 300. 

The decoration of the canteen, which was the work of 
Miss Casstles (the lady welfare supervisor) and the electrical 
staff, was greatly admired, the Christmas tree adding greatly 
to the charming effect. The event commenced at 6 p.m. 
with a “high tea." Prior to the entertainment which fol- 
lowed, Mr. Bowyer, J.P. (works manager), said that it was 
the fourth occasion on which the firm had entertained the 
service men and their dependents, and this time they had 
the great pleasure of welcoming the boys home. He 
gave them & very hearty welcome. Sir Tom Oallender had 
come specially from London to welcome the boys home on 


behalf of the firm. Sir Tom Callender expressed the great 
pleasure it gave him to be present. In assuring the boys 
of a hearty welcome, he said that out of 856 Callendere' em- 
ployés who had served in the war, no fewer than 260 joined 
the various branches of H.M. Forces from the Leigh Anchor 
Works, and they һай eerved in almost every part of the 
world in which the war raged. Some had received dis- 
tinguished honours, and others, alas, no fewer than 27 Anchor 
men, had paid the supreme sacrifice. His brother, Mr. James 
Callender, who had also passed away, always took the greatest 
interest in all that pertained to the welfare and happiness 
of the employés at Anchor Works. He (Sir Tom) was pleased 
to say that every pre-war employé of the Anchor Works who 
had been spared had been reinstated, and the remainder of 
the pre-war employés who had yet to return would be similarly 
provided for. The were grateful to those who had 
enabled them to carry on during the war, and to do so much 
to keep up the production of war-time essentials. He had 
brought with him a emall contingent from London to join 
him in the welcome he extended to all concerned. Gunner 
W. Hampson, who had both feet blown off by a shell, had 
a great reception on rising to propose a vote of thanks to 
Sir Tom Callender, to Mr. Bowyer, and to the management. 
Second-Lieut. John Hodgson seconded the vote of thanks, not 
only for the welcome home, but for the many kindnesses 
extended to service men all through the war. Sir Tom Cal- 
lender had eaid how glad the firm were to have the men back, 
and he would add that the men were quite as glad to be 
back again with the firm. Sir Tom Callender having briefly 
replied, Mr. О. Pipkin, with whom were associated Mr. 
Howard Foulds and Mr. Hunter, all of Oallenders’ London 
Office, led three cheers for the '' Boys who had returned, on 
behalf of the London contingent. In the entertainment 
which followed, Mr. Arthur Guilford (Manchester) distin- 
guished himself as & versatile comedian. Mr. Alfred Hor- 
rocks followed with a clever manipulation of his '' fantastical 
fan," and greatly amused young and old with his Punch 
and Judy " show. For the children the event of the evening 
was the arrival of Father Christmas (looking the part to 
perfection) in bis motor car loaded with sacks of presents 
which he proceeded to distribute with unstinted liberality. 
A plentiful supply of toy instruments wae reserved for the 
adults, the playing of which culminated in the formation of 
a huge Jazz band. From 9 to 11 p.m., to the strains of 
Ramsdales Band, dancing reigned supreme, Messrs. J. 
Graham, J. Hoyle, and J. O. Pass being the efficient M.O.'s. 
During the interval fruit and sweets were served to 

children, and each lady received the firm's gift of a 3 lb. of 
tea, and the gentlemen tobacco and cigarettes. The singi 
of P Auld Lang Syne” appropriately terminated the pro- 
ceedings. 


Lead Reports.—Messrs. James Forster & Co., reported 
on January 3lst :— | 

“a lead was adversely affected by shipments made by the Government 
from Liverpool to London, the market being unprepared for same. The 
strength of the position of the metal, however, has been clearly shown by the 
following days' markets, each day showing an advance until on Thursday 
£47 7s. 6d. was paid for January and February, £47 10з. for March, and up 
to £48 for May. There is no favourable news as to the position in Australia, 
and little chance of getting any material supplies from Spain. For some 
werks now consumers have been buying very little in the hope of getting 
easier conditions, but, notwithstanding a free liquidation of '' bull accounts, 
we have had no set-back. i 

Messrs. G. Cawson & Co. on January 31st reported :— 


There has again been a moderate inquiry from consumers, and also some 
little trade for export. The bulk of the business done, however, has again 
been almost entirely speculative. The position as to supplies remains un- 
changed; there is at present plenty of lead available for all requirements. 
Arrivals during the month have not been quite so heavy, but as Australiaa 
lead is still yoming forward regularly and very considerable sales of Mexican 
bonded lead have been made, to come forward during the next two or three 
months, there seems to be no question as to any shortage in supplies. With 
the present high prices now ruling and also the record price of silver, Mexico 
and other countries will certainly increase their output.. Definite infor- 
mation as to the Spanish production and prospects of future output is diffi- 
cult to obtain, The outlook for the time being seems to be fairly favourable, 
provided speculators continue to support the market—there is no valid reason 
why they should not do so, as it is not in their interest to allow prices to 
break away and go to a lower level. 


French Orders for German Electricity Meters.—At its 
meeting in the middle of December, the Municipal Council 
of Metz considered the tenders sent in for the eupply of 
2,000 electricity meters. The French, English, and American 
tenderers asked for & delay in delivery of nine months to 
one year, and quoted round eums of 270,000 frs. The A.E.G. 
of Berlin offered to supply the 2,000 meters in six weeks, and 
quoted the low price of 165,772 trs. Considering the financial 
side of the question alone, the Municipality accepted the 
tender of the German firm. Very na y the decision has 

under the scathing criticism of our contemporary 
l Electricité ; 1,500,000 killed, 200 milliards of damage and 
ruins have not, it says, weighed in the decision of these 
municipal councillors. A saving of 100,000 frs., & little delay 
in delivery—which it would be illbeseeming to urge as a 
fault to the French industry, disorganised by five years of 
war—have been enough for these Lorraine councillors to prove 
their ingratitude to the nation's electrical manufacturers, who, 
throughout the war, have placed their works, their materials, 
their means, under contribution to save them from the 


clutches of the Teutons. 
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Canning’s Post-war Re-union.—On Saturday, January 
(4th the first post-war reunion of principals and employée of 
Messrs. W. Canning & Co. was held at the White Horse 
Hotel, Birmingham, Mr. E. R. Canning presiding. А 
"During the smoking concert which followed the dinner, 
Mr. Т. R. Canning, who has resigned from his position s 
head of the firm, received a presentation from the staff and 
employés. Mr. К. T. Gosling read the illuminated address, 
and asked Mr. Canning to accept it, together with a gold 
cigarette case aud wristlet watch. 

In responding, Mr. T. R. Canning first extended a hearty 
welcome to the inen who had returned from military service, 
and voiced syinputhy with the relatives and friends of those 
who had fallen. In thanking all for their kind expressions 
and present, he said it was nearly 40 years since he went to 
Birmingham as a youth of 14; a few years after he had com- 
pleted his apprenticeship he was taken into partnership in 
what was then a small business. By hard work during long 
hours, and taking advantage of possibilities, the three partners 
were able to develop the business. In the middle ‘eighties 
metal finishing and plating by mechanical means was intro- 
duced from the States, and very little was known of the 
various products used or how they were used. The firm, 
therefore, had to secure the confidence of manufacturers by 
putting in plant on trial and taking it back if it did not prove 
Batisfactory. 'They were the oldest firm making and supply- 
ing electro-plating chemicals. Whatever claims might be 
brought forward, he asserted that Mr. W. Canning was 
making chemicals for silver-plating immediately after its intro- 
duction. Some of those present could recall Mr. John Thorn- 
ton, to whom he owed his success in the business. He re- 
gretted the trend of thought which suggested that an em- 
ployer’s only object was to get all he could out of his 
employés. That had never been his principle. If a man 
showed himself capable of filling a better position he always 
gave him the opportunity when it arose. Many of those he 
saw around him came as lads. Their present chief, Mr. 
Е. R. Canning, received his business tuition under him, and 
no one could say that he had not turned out to be a good 
business man. ‘There was only one real way to success, and 
that was by hard work either with brain or hand. He did 
not mean to say that a man should always be at work, but 
he should work hard when at work and play hard when at 
play. If he could read the signs of the times the nation would 
have to work as hard as it had ever done, as he felt sure that 
in a few years competition would be as keen as it was before 
the war. His last wish was that employés, staff, and prin- 
cipals should work together, each doing what he could to 
further the interests of the business. The toast of The 
Firm was proposed by Mr. Р. Brotherton. 

Mr. Т. M. Semer, in seconding, said that so far as the 
London depót was concerned, new premises had been obtained 
which would permit of that section of the business being 
remodelled. In his reply, Mr. E. R. Canning said that the 
firm would not have been in its present position had it not 
been for the part the women had played during the war. 
They had not found it necessary to discharge a single 
woman. Mr. Canning remarked that when his brother 
started the business the staff numbered only half a 
dozen; when һе entered the business it had grown 
to nmety; and to-day it stood at upwards of six hundred. 
No fewer than 110 men left them to serve the country, but 
һе was thankful to say that most of them had come through 


unscathed. Referring to the future, Mr. Canning said they- 


were told the war would bring better conditions, but it 
seemed to him that during the Ta few months everything 
had gone astray. He was afraid we were in for troublesome 
times ahead, but he was still optimistic, as he believed that 
Englishmen who put their backs to the wall to win the war 
would again win through. Before peace and quietness was 
obtained the cost of living must be reduced. That was the 
crux of the position, and to reduce the cost of living more 
goods must be produced. They knew that the output per 
man could be increased, and while they did not get so much 
labour trouble as other firms, a solution had to be found to 
the question of production. If piecework prices were reason- 
able a man ought to earn as much as he possibly could, and 
it was up to the employers to see that those prices were not 
reduced. He appealed to them not to nurse grievances, as 
er МОША only grow, but to bring them forward for settle- 
ent. 

"The ¢hairman then presented watches to nine members of 
fhe staff who had seen upwards of twenty years' service with 
the firm. Messrs. С. А. Pope, A. Butcher, and J. Wake- 
field, three of the recipients of long service awards, suitably 
acknowledged the firm's gifts, after which the chairman 
presented to each of the ex-service men present useful gifta 
as small mementos of the part they played in the war. on 
behalf of those who staved at home. Capt. W. R. Pratt 
returned thanks on behalf of the ex-service employés. 

í yom Recent Speeches.—Sir Auckland Geddes, President 
of the Board of Trade, has been speaking upon the importance 
of ohr reopening trading relations with Germany. In a 
Pech delivered at the Plymouth Chamber of Commerce on 
Saturday last, he is reported to have warned the traders of 
the country against the Weakness of giving way to inter- 
national hatreds and spites. He would have thought any 


О a quie ет g 


man would be satisfied with what we had done to our enemies. 
‘Not as a matter of sentiment, not even as a matter of 
humanity—leave that out, if you will—but as a matter of 
plain self-interest, come forward, pick your late enemies up, 
and try to get them on their feet again. If we do not we 
shall leave Europe shattered, and the paralysis which has 
crept over them will creep over our national life, too." They 
were sometimes told the present Government had no policy, 
but on the trade side it had a very clear and distinct policy, 
{гош which it had never deviated one hair's breadth. That 
policy was to get the export trade of this country going now. 

Неге is another straw showing which way the wind is 
blowing :— | 

Mr. J. Н. Thomas, speaking at the American Luncheon 
Club: ''The first essential to à normal position the world 
over was to try, if possible, to forget that the war had taken 
place. Unless credit was re-established and we gave our 
late enemies an opportunity to work, there was no chance of 
them making reparation for the wrongs they had done 
Instead of having the recriminations of the past, employers 
and labour must be partners in industry. Each section must 
re-establish confidence in the other. The fatal difficulty of 
to-day was that labour mistrusted capital because of the differ- 
ences of the past, and capital equally mistrusted labour. . . . 
There would be no solution of the labour problem until both 
sides trusted each other. . . . He wanted Americans to recog- 
nise their obligations to the world.“ 

In one of his Paisley speeches, Mr. Asquith referred to the 
question of nationalisation. He said that the Labour Party 
in the long run were committed by their principles as а 
party to the ultimate ownership, control, management, and 
working by the State of the whole machinery of production 
throughout the range of industry. He referred to the great 
danger that this presented to the innumerable advantages 
which were derived from the free play of competition, of 
individual energy, of rival encouragement, from the influx of 
new processes and new inventions, and new methods of pro- 
duction. He was strongly of opinion that there was need 
for great and far-reaching reforms in our industrial system. 
"I think that the voice of Labour, the power of Labour 
to exercise a control or share in the control of what is, after 
all, a great partnership, or to the conjoint result of which it 
contributes in many cases the larger share, the claim of 
Labour upon that point is a claim which is quite irresistible.” 
There is a third party in these great industrial combinations, 
whose voice also ought to be heard, and whose hand ought 
to be felt. That is the State, as representing the consumer. 
One of the most formidable dangers, not only to individual 
liberty, but to the wise and equitable distribution of wealth 
nowadays, i& the danger that springs from the growth of 
big combinations. They must be kept rigidly under control 
in the interest of the community at large, and unless kept 
under control, they will be masters of the community instead 
of being its servants.” | 

In an address on Industrial Unrest," delivered at the 
City Business Club, Glasgow, Mr. William Adamson, chair- 
man of the Parliamentary Labour Party, said there had been 
too much tendency to put down the whole thing as being 
the aftermath of the war. He adinitted, however, that the 
evil had been intensified during the five vears of war to such 
an extent that unless а speedy and satisfactory solution were 
elected the stability of the State might be undermined. . . . 
During the war the worker was again and again promised, 
if he did his share in defending the country, that at its con- 
clusion he would be living in à new world. The worker was 
looking for that promise being redeemed, but was still waiting 
on the delivery of the goods. As yet he saw very Little sign 
of the promised New Jerusalem. ‘The worker had got tired, 
and he had made up his mind he would be no longer content 
to go along quietly acquiescent in a system of industry con- 
ducted for the profit of the few. Employers in continuing to 
act us they were doing were acting foolishly, as they did not 
seem to realise that the industrial situation was a serious 
one, and a dangerous one. His own personal opinion was that 
the best means for effecting a better relationship between the 
various sections of the people was by evolution along con- 
stitutional lines.—Daily Telegraph. 
_ Speaking on “ A practical ideal for industry," at a meeiing 
in Manchester of the North-western district of the Society 
of Technical Engineers, Mr. B. Seebohm Rowntree said that 
science would play an increasingly important part in in— 
dustry in the future. The terrible wastage of wealth of the 
past five or six years had to be made up in the least possible 
time, for wealth was essential to progress; and therefore it 
was of supreme importance that industry should rapidly in- 
crease its efficiency. We could not carry on industry by the 
old rule-of-thumb methods; we should have to put into it 
the best brains and the best science that could be applied. 
The position of the chemist and the engineer was going to be 
much more important in the future than in the past. We 
should regard all industry as a form of national service. . . It 
was all nonsense to talk about over-production. lt was im- 
possible to produce too much weaulth—what mattered was the 
manner of its distribution. Eighty shillings a week—repre- 
senting 35s. 3d. & week in 1914— was the lowest sum on which 
a man could be expected to carry on a home and bring up an 
average family to-day, and yet industry in its present state 
could not stand such a minimum. It was, however, a mini- 
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шит that should be aimed at, and that it might be secured 
more efficient production was necessary. In enabling the 


administrators of industry to produce more economically and 
‘efficiently engineers would be doing a great national service. 


Manchester Guardian. 

. Bir Auckland Geddes, in a speech delivered on January 29th, 
said:—One of the greatest problems of the Government of 
the moment was how, under ordinary economic forces, gold 
in America could be got to flow across the Atlantic in an 
easterly direction. Until we do that, we cannot stop with 
any ‘certainty the rise in the cost of living. There is only 
one way in which we can get a flowof gold to start from 
America: we should send across the Atlantic in a westward 
direction more goodg—that is to say, goods of greater value than 
America is sending to us in the shape of raw materials and food, 


And if we can once get a bigger stream flowing westward than the 


values of the goods flowing eastwards, we should at once get a flow 
of gold eastwards to make up the difference. There was one 
solution for the present position—and that was that somehow, by 
hook or oy crook, this country must get its volume of production 
enormously increased. There would then be bigger quantities week 
by week for export, and as the export of goods began to flow in 
increasing value, we might look for gold to begin to flow back, and 
quite a small trickle of gold coming back from the United States 
would begin to affect the cost of living.— Financial Times. 


Sun Staff Dinner.—A very successful “ Peace " dinner 
waa held by the SUN ELECTRICAL Co., LTD., at the Café Royal, 
Regent Street, on January 31st. Mr. A. G. Beaver, the general 
manager, presided, and the directors of the company and a great 
number of the members of the staff were present. Among the 
toasts were “Ours, who did their bit in the Great War,“ proposed 
by Mr. Beaver, and responded to by ex-Sergt. Wood, who expressed 
his appreciation of the way the company had dealt with the 
ex-Service men ; * The Directors " (response by the chairman, Mr. 
Tweedy Smith); The Indoor Staff," to which Miss Dewdney very 
ably replied on behalf of the ladies; “The Outdoor Staff and 
Agents, and The Press.“ In proposing the health of the general 
manager, Mr. H. C. Weeks presented him with & piece of plate, a 
cigarette case, and a volume containing the signatures of the sub- 
scribers, as an appreciation of his valued leadership. Mr. Beaver 
spoke in glowing terms of the good will existing among all members 
of the staff, and attributed the company's success, in a great 
measure, to this spirit. He remarked on the fact that the company's 
" coming of age " occurred in August next, it having been formed 
ір 1899. А well-arranged concert followed the dinner. Items of 
great artistic merit were rendered by Miss MayKearsey, Miss 
Norah Drake, and Messrs. Bret Hayden, Herbert Richards, Wilson 


Martell, and Max Templeton. | 


Accumalators in Austraiia.— The recent decision of the 
Commonwealth Government to encourage the development of the 
accumulator manufacturing industry in Australia by prohibiting 
the importation of secondary batteries except by licence haa, 
judging from the news brought by the last mail, been the cause of 
considerable discussion. A writer in the last number to hand of 
the Australian Motoriat remarks that " those who advocated an 
embargo on accumulators and batteries were apparently unaware 
that motor vehicles need them, and the whole of their arguments 
appeared to be based upon the opinion that electric storage 
batteries were only required for a few shire and municipal lighting 
plants, as well as for city electric lighting undertakings. There 
are upwards of 30,000 motor-cars running in Australia to-day, 
which are dependant upon specially designed batteries, which have 
not yet been produced in Australia beyond an experimental stage. 
The attempts to make automobile batteries in Australia have 
hitherto proved futile, for the reason that the Australian rubber 
companies have not been able to produce vulcanite cells, and the 
business is not sufficiently large for any battery concern to instal 
plant'for making suitable rubber containers. Attempts to con- 
struct an Australian-made automobile battery have been abandoned 
by expert men for the reason that lead and celluloid cells have in 
past years been abandoned as ‘useless’ for automobile work, and 
these are the only cells so far produced in Australia. Those 
administering the Government Proclamation have eased the regula- 
tions considerably, after consultation with the Federal Council of 
Australian Motor Traders, by allowing motor chassis and cars to 
come in equipped with accumulators. Batteries not attached to 
complete cars or chaasis can, however, still only be imported under 


licence." 


Trade Announcements.— THE Roninson & HANDS ELEC- 


TRICAL CO., ETD., have extended their premises in Barwick Street, 
Birmingham, by taking the adjacent building (No. 56), and thus 
doubling their warehouse and office capacity. Since the Armistice 
they have bought and equipped a large freehold works at Nechells, 
Birmingham, where they are manufacturing electric lampholders, 
fuseboards and accumulator switchboards оп a large scale. At 
Ashton they have a well-equipped shop for the repair of electrical 
machinery. 

THE ENTERPRISE MANUFACTURING Co., LTD., have this week 
е a branch in Bath Lane, Swansea. Telephone No.: Central 

ЭА 

Messrs. L. C. SPEED and Т. HEALY, who for some years have 
been on the engineering staff of the Southport Corporation eleo- 
tricity department, have started in business as electrical and 
mechanical engineers at Princes Place, Hoghton Street, Southport. 
private limited oompany— The West Lancashire Electrical Co., 
td.—has been formed. They desire to receive manufacturers’ 
eMalogues display cards, ko. uu: uu e 
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French Electrical Companies.—Under the style ef 
L'Electro-Menuiserie, there has been formed at Paris a company 
for the manufacture and sale, in France and abroad, of wood 
furniture for electric installations. Its capital is 150,000 fr. | 

Launched by the Compagnie Francaise de Constructions 
Industrielles, and the Société d'Applications du Béton Armé, the 
Société d'Enterprises de Réseaux Electriques has for objects the 
erection of transmission lines, and the construction of iron, 
cement, and wooden standards, more: particularly in the regions 
invaded. ДЖ: 

In order to carry out various agreements come to with other 
companies serving the suburbs of Paris, the Union d'Electricité 
has decided to raise its capital to 125,000,000 fr.. It will absorb 
the Energie Electrique de la Région Parisienne, paying for the 
transactions in 20,000 newly-created 500 fr. shares. It will join 
forces with the principal companies serving the suburbs—the 
Triphasé, the Ouest-Lumiére, the Est-Lumiére, ‘and the Rive 
Gauche company. The new partnership and amalgamation sharé- 
capital created for these purposes will amount to 39,800,000 fr., 
while а виш in specie of 6,901,241 fr. will also be handed over. 

The Société Algor is a company just formed at Levallois (Seine), 
with a capital of 600,000 fr. for the manufacture, purchase, апа 
sale of electric lamps. 

The Compagnie des Lampes et Appareils Electriques de Provence 
has just raised its capital from 600,000 fr. to 1,000,000 fr. 

The Société Hydro-Electrique de Lyon has decided to raise its 
capital from 4,000,000 to 8,000,000 fr. 

The Compagnie du Sud-Lumière, one of the companies serving 
the suburbs of Paris, has raised its capital to 10,000,000 fr.. and haa 
issued 20,000 500 fr. bonds. 


The Marking of Goods.— The Merchandise Marks Com- 
mittee are completing their arrangements for taking evidenoe 
before proceeding to consider their report. Associations and 
others who may wish to make representations on any of the matters 
which the Committee are investigating should communicate with 
the Secretary of the Committee at the Patent Office, 25, South- 
ampton Buildings, W.C. 2, not later than February 14th. e 

The Committee, who were appointed by the Board of Trade, and 
sit under the chairmanship of Mr. Henry Greer. M.P., are dealing 
in particular with the following questions :— 

1. Whether all imported goods. or particular classes of imported 
gcods, should be required to bear on importation, or on sale in this 
country, a statement as to their origin; whether the statement 
should specify the actual country of origin, or should merely indi- 
cate that the gouds are not of British, or not of United Kingdom 
origin ; and whether any such requirement should extend to goods 


| traus-shipped in this country, or re-export:d from this country, to 


British possessions and foreign countries. А 

2. The advisability of encouraging the institution of an Empire 
mark to denote British origin; the utility and effect of national 
trade-marks and other similar collective marks ; and whether any 
such mark, or marks, if used at all, should be administered by the 
Government, or by municipalties, or by associations of traders. 

3. Whether any and what international action is necessary or 
deairable to prevent the false marking of goods with indications of 
British origin, and to protect regional appellations of origin. 


A Phenix Works Rennion.— The employés at the 
Phunix Works, Bradford (ENGLISH Electric Co., LTD.), brought 
to a conclusion their activities on behalf of those who left the 
works to serve with the Forces, by holding a reunion in the King's 
Hall on January 27th. The Phoenix Relief Fund ceased to be 
contributed to on January 31st, 1919, when there was a balance in 


hand of £1,773. The sum of £200nly had been spent in the working 


of the scheme, and 12 persons were still getting relief. Of these seven 
were stil serving with the Forces. A musical programme was 
given, after which the rest of the evening was taken up by 


dancing. 


Dissolutions of Partnership. — PARK ELECTRICAL 
ENGINEERING Co., electrical and mechanical engineera, Westing- 
house Road, Trafford Park, Manchester.—Messrs. W. J. R. Fox, 
G. L. Brown, and Н. C. Jones have dissolved partnership. Messrs. 
G. L. Brown and Н. C. Jones will attend to debts. | 

RicHEs & REEVES, milliners, art dealers and electrical con- 
tractors, 36, Harrington Road, South Kensington, S.W.—Messrs. 
V. Riches and H. A. Reeves have dissolved partnership. Mr. V. 
Riches will attend to debts, 


Bankruptcy Proceedings.—C. HELLYAR (A. Parker and 
Co.), electrical engineer and contractor, East Sheen.—First and 
final dividend of 38. in the £, payable February 16th, at 132, York 


Road, S. E. 1. 


Calendars.—From Messrs. J. Hopkinson & Co., LTD., 
of Huddersfield, we have received a handsome wall calendar. 
Large daily slips, with red figuring, are mounted on a stout card 
showing Hopkinson valves in process of manufacture. | 

Messrs. Rost. W. BLACKWELL & Co., LTD., of 36, Emperor's 
Gate, South Kensington, S.W. 7. have prepared a wall calendar 
comprising six two-monthly aheets, each of which has а humorous 
illustration, in colour, by Lawson Wood,giving advice gratis. Some 
desk blotting slips have also been received. 

. t 


South African Electrical Imports. — The imports of 
electrical materials and machinery into South Africa during the 
nine monthsending with September last attained а valueof £741.755 
у with only £372,305 in the corresponding period of 
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German Trade with India, — The Daily Telegraph 
publishes a message from Bombay, dated J St 28th, steting that 
the German invasion of the Indian market has begun. Тһе 
first shipload of German goods arrived to-day, consisting princi- 
pally of glassware. Many Indian firms have reeeived di 
invitations to open up trade with Germany, and India is also 
exporting goods to Germany. During the last few weeks she has 
sent her large quantities of cotton.” 


A. S. E. and Amalgamation.— After expending over £7,000 
on the delegate meeting, held in Manchester, to alter their rules, 
the Amalgamated Society of Engineers now find that all this was 
unnecessary, because of the new scheme to amalgamate the 
Unions connected with the engineering and cognate trades. The 
new Society, to be known as the Amalgamated Engineering Union, 
will come into existence on July lat. Daily Dispatch. 

Montagu 


Electrical Trade with Scandinavia.— Mr. 
Villiers, Commissioner in Scandinavia for the Overseas Servioe of 
the Federation of British Industries, was in Birmingham last week, 
and interviewed many Midland manufacturers upon the possibility 
of trade with that country and Denmark. He emphasised that 
great use is made of water power electrically, and that at the 
present time unique opportunities are afforded for the development 
of trade in electrical engineering and accessories. 


The Beama Rebate Proposals.—At Ilford Electricity 
Committee the electrical engineer submitted two letters from Mr. 
D. N. Dunlop (Beama) upon the subject of (a) rebate arrangements 
for inclusive purchase of electrical plant; and (ö) rebate arrange- 
ments for non-inclusive purchase of electrical plant, the object of 
the arrangement being limited to the purchase for use of 
machines in Great Britain and Ireland, the Isle of Man, and the 
Channel Islands only. The electrical engineer further reported as 
to the objects sought to be achieved by the proposals set out in the 
letters referred to, such proposals being authorised by a schedule of 
firms appended to the communication, and including & number of 
manufaoturers and sellers of electrical plant in this oountry. 
Before coming to any decision on the suggestions set out in the 
above letters, the Committee instructed the clerk to report upon 
the legal position. 


Callender s Hospital Fnnd.— The seventeenth annual 
report of Callender's Hospital and Distress Fund was submitted 
and approved at the general meeting, held on January 318, at the 
Belvedere Works, Sir Tom Callender presiding. The penny weekly 
subscriptions realised £816 at Belvedere, and during the early 
months of the year £16 at Picardy Works—total, £362, against 
£394 in 1918. Callender's Co. gave а donation of £50, and 
directors and others donated a further 23 guineas. To hospitals 
and other institutions there was distributed £376. The report 
showed the number of hospital and convalescent home letters, 
surgical appliances, spectacles, &c., issued, and the number of cases 
in which financial assistance had been rendered. 


Private Meeting.—J. W. Н. Carcorr, electrical engineer, 
trading as the Western Engineering Co., 8, Lansdowne Road, and 
87A, London Road, Sheffield. —The creditors interested herein were 
called together last week, at the offices of Messrs. Poppleton, 
Appleby & Turner, chartered accountants, of 155, Norfolk Street, 
Sheffield. According to the statement of affairs submitted, the 
ranking liabilities amounted to £1,587, of which £968 was due to 
the trade, while there were cash creditors for 3150 and a bank 
overdraft for $473. The assets were estimated to realise £2,183, 
from which had to be deducted £67 for preferential claims, 
leaving net assets of £2,116. The estate thus disclosed a surplus 
of assets over liabilities of £530. Mr. О. Turner explained the 
statement in detail, and said that the cash claims all appeared in 
the books, and were in order. If the oreditors agreed to the 
matter being dealt with under а deed of assignment, Mrs. Caloott 
would satisfy the claim of the bank. Under the circumstances, 
it appeared that all the creditors would be paid in full. Negotia- 
tions had already been entered into for the sale of the asseta. 
After a short discussion, the oreditors decided that the estate 
ehould be dealt with under & deed of assignment, with Mr. Turner 
a& Trustee, and & Committee of Inspection was also appointed, 
consisting of the representatives of the General Electric Со, 
Sheffield ; Metropolitan-Vickers Electrical Co., Manchester; Messrs. 
Drake & Gorham, London ; and Mr. Albert Carr, Sheffield. 


The Plata Telegraph and Telephone Co.—It is reported 
that the German South American Telegraph Co. has received an 
offer to take over the company's share-holding in the Compania 
Telegrafico-Telefonia de la Plata, of Buenos Ayres. It appears that 
the German benking group associated with the former company 
acquired about 84 per cent. of the capital of the Argentine company 
in 1911, and thereby obtained control of the company, which has 
& share capital of 500,000 pesos, and maintains services between 
Monte Video and Buenos Ayres. Between 1907 and 1911 the 
latter's dividends averaged 13 per cent., and in 1912 a rate of 5 per 
cent. was paid, but nothing has been distributed from 1913 to 
1917 inclusive. Ав a consequence, the German company has 
formed а reserve fund against this investment, which amounted to 
980,000 marks at the end of 1917. 


The Belgian International Co.—It is stated that the 
COMPAGNIE INTERNATIONALE  D'ELECTRICITE has concluded 
arrangements with a French and English group, which assure to 
the former a monopoly of the systems of the English Electric Co, 
(Dick-Kerr) for Belgium, Holland and Luxemburg, particularly for 
traction plant and the conversion of railwesys to electric loco» 
motion. 


The Board of Trade. — The re-organisation of the Board 
of Trade has been proceeding since June last. It is now announoed 
that the duties of the Department are organised under two joint 
permanent secretaries: Sir Sydney Chapman, K. O. B., who deals 
with all questions affeoting general policy; and Mr. H. A. Payne, 
C. B. (Controller), who deals with Administration and Finance. 
There are among the principal permanent Departments :— 

Commercial Relations and Treaties.—Mr. Н. Fountain, C.B., C.M.G. (Assis- 
tant Secretary). 
Meses ca and Manufactures.—Mr. P. W. L. Ashley, C.B. (Assistant 

re . 

Industral Property (including Patent Office), — Mr. W. Temple Franks, C.B. 
(Comptroller-General). 

Power, Transport and Economic.—Mr. Н. F. Carlil! (Assistant Secretary). 

Bankruptcy.—Mr. J. G. Willis, С.В. (Inspector-General). 

Compaenies.—Mr. Н. M. Winearls, O. B. E. (Comptroller). 

Btatistios. —Mr. А. W. Flux (Assistant Беогеѓагу). 

The following are among the temporary Departments whioh & 
present form part of the Board of Trade :— ! 

Proflteering Act Department.—Captain H. Hincks (Controller). 

Export Credits Department,—Mr. L. A. Davis (Manager). 

Clearing Office for Enemy Debts.—Mr. E. Spencer Grey (Controller). 

The Department of Overseas Trade is under the joint control of 
the Foreign Office and the Board of Trade, its Parliamentary head, 


. Lieut.-Col. Sir Hamar Greenwood, Bart, K. C., M. P., being an 


additional Parliamentary Under-Secretary of State for Foreign 
Affairs, and an additional Parliamentary Secretary to the Board of 
Trade. The permanent head of the Department is Sir W. H. 
Clark, K. C. S. I., C. M. G. (Comptroller-General) The principal 
sections of the Department are: — The Foreign Division, the 
Empire Division, the United Kingdom Division, the Exhibitions 
Division, the Overseas Services, and the Home Establishment 
Branch. Sir F. G. A. Butler, K. C. M. G., C. B., acta as Director of 
the Overseas Divisions. The overseas work of the Departmont in 
the collection of commercial intelligence is performed in foreign 
countries by the Commercial Diplomatic Service and the Oonsular 
Service, and in the overseas portions of the British Empire by the 
Trade Commissioner Service. 

The Board of Trade are at present responsible for the organisa- 
tion of the Coal Mines Department, which is attached to, but does 
not form part of the Board of Trade, and the President has 

that Mr. W. C. Bridgeman, M.P., Parliamentary Secretary 
to the Board of Trade, shall act on his behalf in all respect 
matters relating to coal, subject to the authorisation of the 
President on questions calling 'for his decision. Mr. A. R. Duncan 
is Coal Controller, and the principal sections of the Coal Mines 
Department under the Controller, are as follows :—Production, 
trade, finance, household fuel and lighting, secretariat. 

The President of the Board of Trade has established an internal 
Administrative Council which meets regularly апа frequently to 
deal with current business involving questions of policy. 

The Administrative Council here referred to is quite distinct 
from, and in no way supersedes, the Board of Trade Advisory 
Council, on which manufacturers, traders, and labour are 
represented. 


Catalogues and Lists,—MEssrs. ALLOY WELDING Pro- 
cesses, LTD., 14-16, Cockspur Street, S. W. 1.— Bulletin No. 24, a 
report on electric arc and oxy-acetylene welding tests carried out 
by the National Physical Laboratory, Teddington. Bulletin No. 27, 
illustrated price {list and particulars of ' A. W. P." electric aro 
welding plant. Bulletin No. 30, statement of testa epplied, and 
results obtained, with ' A. W. P." welding electrodes by the 
Admiralty at Portsmouth Dockyard. Bulletin No. 31, descriptive 
list and prices of oxy-acetylene welding rods and electrodes for arc 
welding. Bulletin No. 32, illustrated resulta of testa of A. W. P." 
electric welding for Lloyd's Register of Shipping. 

Messes. FEBRANTI, LTD., Hollinwood, Lancashire.—Six cata- 
logues (14 pp.) dealing with " Ferranti" house-service meters, 
switchboard instruments, and statio transformers. These lista, 
which are fully illustrated, are identical, but in English, French, 
Italian, Spanish, Portuguese and Danish, and Messrs. Ferranti 
inform us that a Dutch translation is being prepared. All 
dimensions, &c., in the English edition are metrio. 

THE GENERAL ELEO TRIO Co., LTD., Queen Victoria Street, E.C. 4. 
Installation Leaflet D 17, describing the electrification of the 
works of the Halesowen Steel Co., Ltd, near Birmingham; 
illustrated by photographs of the works. 

Messrs. H. T. BoorHRoYvp, LTD. Akenside Street, Bootle, 


Liverpool.— List of electric motors and dynamos (16 pp.), giving 


prices, dimensions, Xo. ; illustrated. 

THE LEA RECORDER Co., LTD., 28, Deansgate, Manchester. 
Technical Booklet (Civil Engineers' Edition), " Q 5" and leaflets 
"Q6" ара “S.” The booklet provides information regarding the 
measurement of streams and rivers, sewage, supplies to reservoirs, 
&c., and contains illustrations of actual machines at work, indi- 
cating the various types of recording instrumenta required, The 
leaflets describe and illustrate the Lea recorder. 

THE PEERLESS ENGINEEBING Co., Cote Hill, Halifax, Yorke, —A 
descriptive catalogue (16 рр.) of the Peerless’ car lighting and 
starting systems. Priced and illustrated. 

THE EsTERLINE Co., Indianapolis, U.S.A. Two copies of the 
" Esterline Graphic" advertising graphic recorders and permanent 
magnets, 


Glassware Testing.—A new building for the testing of 
volumetric glassware has recently been completed at the National 
Physical Laboratory. A pamphlet entitled Volumetric Testa for 
Scientific Glassware" was published in November last, giving 
information regarding methods of test, tolerances, test fees, &c. 
This may be obtained free of charge from the Director, National 
Physical Laboratory, Teddington, Middlesex, 
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Copper and Lead Prices, — Messrs. JAMES AND 
SHAKESPEARE report February 4th English pig-lead £48 15s., an 
increase of 20s, for the week. No changes are reported in copper. 


Dance.— THE CRyoLrrE ATHLETIC ASSOCIATION (London 
Staff of the British Aluminium Co., Ltd.) held a Fancy Dress Dance 
at the Cannon Street Hotel on Saturday last. Over 200 dancers. 
ged in gay array, spent a thoroughly merry evening. Mr. 
W. Murray Morrison (president), and Mrs. Morrison, Mr. A. W. 
Tait, O. B. E. (chairman of the company), and others prominent in 
the aluminium world were present. 


Beok Notices.—'' Mathematics for Engineers," Part II. 
By W. N. Rose. Pp. xiv + 419, 142 figs. London: Chapman and 
Hall. Price 18s. 6d. net. 

“Beama.” The Beama Journal, Vol. vi, No. 1, January, 1920. 
London: Oakley House, Bloomsbury, W.O. Price 1s. 6d. net. 

.  "Despositivo para Hogares." By José Cervera Alsina, Paseo 
Alfonso XII, 25, Vigo, Spain. A pamphlet describing & method of 
facilitating the combustion of small coal. 

„The Speed of Electricity." By A. E. Kennelly, D. So., A.M. 
7 pp. А reprint from The Wireless Age. 

* Alternating - Ourrent Planevector Potentiometer Measurements 
at Telephonio Frequencies.” By A. E. Kennelly and Edy Velander. 
36 рр. Massachusetts Institute of Technology. 

Vickers News.“ Vol. I, Nos. 7 and 8. London: Vickers, Ltd. 

" Pitman's Business Man's Encyclopedia and Dictiouary of Com- 
merce.” Part І, London: Sir I. Pitman & Sons, Ltd. 18. 4d. net. 

‚ " Foster's Pocket Reference Books.” We are asked to state that 
the full addreas of the publisher of these books (reviewed in our 
last issue), is 98, College Road, Whalley Range, Manchester. 


Patents and Designs Acts.—The Sections of the Acte 
of 1907 and 1919, dealing with the power of the Crown to use 
inventions and to dispose of such articles as are no longer required 
by the Crown, came into operation on January 21st. 


The Economic Position.— Stability as the Basis of 
Industrial Peace," is an eight-page pamphlet containing a reprint 
of an article written for Ways and Means by Mr. E. W. Petter (of 
Messrs. Vickers-Petters, Ltd.) The pamphlet is issued by the 
Industrial League and Council, 82, Victoria Street, S. W. 1, and a 
copy will be sent to anybody interested in exchange for two penny 
stamps to cover postage. Whatever Government we may have, we 
shall all have to face the economic issue. Governments are help- 
leas ; the only remedy for the present situation is for us to export 
3 goods. The author suggests the stabilisation of 
wages for а fixed period—say a year—unrestricted production, and 
real national unemployment insurance. Prices continue to soar; 
if ships fetch meat from South America, and they return in ballast 


empty, we pay double freights for one cargo. Everybody must get to 
un 


d the present position, and the peril of it. The circulation 
of literature of this kind, at а time when the serious rate of 
exchange problem is before all the nation, may do something to 
avert disaster if only it is read and believed by the right people. 


Metal Prices and Cable Tenders.—The sudden rise in 
the copper and lead markets resulted in the Dundee Corporation 
having to pay £1,975, or 174 per cent. increase in the cost of cables, 
and at a meeting of the Electricity Committee, it was agreed to 
recommend that the engineer be given power to notify acceptance 
of tenders immediately, in order to lessen the risk of the markets 


Conference of Manufacturers and Producers.— A 
National Conference of manufacturers and producers will be held 
at Kingsway Hall, London, W.C.2, for two days, commencing at 
10.30 &.m. оп February 10th. Mr. W. Peter Rylands (president of 
the Federation of British Industries) will take the chair, and the 
deputy chairman will be Mr. E. Manville, M.P. (president of the 
Association of British Chambers of Commerce). The following 
well-known organisations will be taking part in the proceedings :— 
The Association of British Chamber of Commerce, National Con- 
federation of Employers Organisations, Coal Association, British 
Engineers’ Association, National Federation of Iron and Steel 


Manufacturers, Glass Bottle Manufacturers’ Association, Chemical - 


Manufacturers’ Association, British Empire Producers’ Ограпіва- 
tion, and the British Commonwealth Union ; also the big textile 
associations. The following are the subjects down for discussion on 
the first day after the chairman's opening speech :—Export trade 
and foreign exchanges, prices and profits, Government finance and 
expenditure. The subjects for discussion on the second day will 
be :—Nationalisation, transport, fuel, education, research, and 
housing. 

Socials.—A social, organised by the Blackpool Electricity 
and Tramways Institute, was held on January 28th. There was 
an attendance of about 1,000. 

After & war-time lapse of four years, the 150 trolley boys in the 
Salford Tramways Department were entertained by the Committee 
last week, Alderman Linsky presiding. Mr. G. W. Holford, general 
manager, and Mr. W. Blakemore, traffic superintendent, were also 

present, 

French Trade Combination.—After having constituted, 
at the end of 1918, the Union des Syndicats de Ingénieurs, oom- 
prising the three syndicates of chemical engineers, electricians, 
an the Union is proceeding a step further, and aims 
to form a Federation of Technicians, whose object will be, while 
leaving to each syndicate the care of its own special interests, to 
. co-ordinate the efforts of all the syndicates for the general welfare. 
A conference was recently called in Paris, with the view of 
incorporating this Fedération des Technicians de l'Industrie. 


LIGHTING AND POWER NOTES. 


Barrow.— Loans.—The Town Council has considerably 
exceeded its borrowing powers in providing additions to the elec- 
tricity plant, and further extensions are n . Application is 
therefore being made to the Electricity Commissioners for increased 
borrowing powers. 


Birmingham.— EXTENSIONS. — The demands of pro- 
spective consumers will entirely absorb the power available from 
the new station at Nechells, and further extensions are thought 
neoessary. 

Blackburn.—MaiNs ExTENsSIONS.—The Town Council 
is applying for sanction to borrow £130,000 for laying addi- 
tional mains in connection with the new generating station at 
Whitebirk, and three housing schemes, together with provision for 
power consumers and future extensions. 


Bolsover (Derbyshire).—ELkcrriciry SUPPLY.—The 
Urban District Council is approaching the Stanley Coal and Iron 
Co., Ltd., to ascertain the terms upon which it would be prepared 
to supply the district with electricity for lighting, &o. 


Bradford-on-Avon.—TIME ExTENSION.— The Board of 
Trade has extended the time for effecting the transfer authorised 
by the Bradford-on-Avon Electric Lighting Order, 1914, until 
July 30th, 1920. 

Bury.—Hovuse Liautina.—The electrical engineer has 
been instructed to proceed with the installation of the cables for 
the new Walmesley housing scheme. 


Canada.—WATER  PowER.—Àt a Deep Waterways 
Convention at Winnipeg a resolution was adopted in favour of the 
reconstructing the st. Lawrence River with locks, во as to supply 
navigation facilities equal to those of the Welland Oanal, and the 
public ownership of all water power available on Canadian, 
waterways.— The Times. 

Colne.—NeEw PLant.—The Town Council has received 
the report of the deputation which waited upon Sir John Snell, 
Chief Electricity Uommissioner, regarding the position of the 
electricity undertaking. Sir John sanctioned the instaHation of 
a turbo-alternator and an additional water-tube boiler to provide 
for next winter’s demand on the understanding that arrangements 
for inter-connection between Nelson and Colne were still to hold 
коой. The tender of the Stirling Boiler Co., for the supply of a 
water-tube boiler, including steam pipes and feed pump, at £4,448, 
was accepted, and a 2,000-Kw. turbo-alternator is to be purchased 
from Stockport Corporation for £10,000. A scheme for the 
erection of a sub-station in Dockray Street is to be proceeded 
with, and application is being made for additional bor:owing powers 
to the extent of £20,000. 

Continental. — ITALY. — According to the American 
Consul at Venice, the hydro-electric industry of Venice is 
under the control of a financial group headed by the Socie 
Adriatica di Eletricità. The Adriatic " company is endeavouring 
to provide hydro-electricity to the Julian Veneto. the Trentino, 
Istria, and possibly to the city of Fiume. It has been announced 
that a contract has already been entered upon to supply electricity 
to the commune of Trieste. Although several of the principal 
generating stations of the Veneto fell into the hands of the 
Austro-Hungarian invaders during the autumn of 1917, they were 
finally retaken by the Italians in & much more satisfactory oondi- 
tion than was expected, as the enemy's retreat was so rapid that 
systematic destruction was not possible. | 

The Societa Idro-Elettricale Monte Viso (with a capital of 
25,000,000 lire), is oonstructing a large station in the u 
valley of the Po. The power will be supplied by means of an 
artificial lake at a height of 900 metres, having a capacity of 
25,000,000 ob. metres; 50,000 н.р, will be developed, and power 
supplied to the works situated in the vicinity, and also to the 
city of Turin. Prior to the war this distriot was being exploited 
by & German firm. 

HOLLAND.—The estimated power requirements of Holland, 
acoording to the report of a Comniittee ppointed to deal with the 
question, amount to 1,000,000,000 Kw.-hours per annum, allow- 
ing 100 KW.-hours per head for & probable future population of 
10,000,000. The system of generation proposed is by means of central 
stations erected in carefully-selected localities, such as Ámsterdam 
and Rotterdam, capable of supplying 75,000 Kw. each. A national 
еше is recommended, under the supervision of а Government 
Counc 

GERMANY.—Owing to coal shortage, the Maschinen- u. Dampf- 
keasel-armaturen-Fabrik Schaeffer und Budenberg G.m.b.H., Mag- 
deburg, has been obliged to stop work at three foundries. The 
closing down of the whole undertaking is to be reckoned with 
shortly, whereby 2,600 persons will be thrown out of work.— 
Economic Review, | 

A similar measure to the British Electrioity (Supply) Act is 
ehortly to be introduced, which will divide the country into 
districts under corporations, for supply purposes, the whole being 
controlled by the State. 

SWITZERLAND.—The Basler Nachrichten states that the whole 


` course of the Reuss from the Schollenenschlucht to Amsteg is to 
de used for generating electrioity. The firm of Escher, Wyss and 


Co., of Zürich, and the Swiss Military Department are interested 
in the scheme, the latter having obtained & conoession for the 
upper portion of the Schóllenen in order to provide the Gotthard 
forts with electric power, 
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Tork. — TRANSF RR or UNpERTAKING.— The Corporation, 
pursuant to the Cork Electric Lighting Order of 1896, is seeking thc 
consent of the Electricity Commissioners to transfer its powers, 
duties, and liabilities to the Cork Electric Tramwaya and Lighting 
Co., Ltd. The period for which such transfer from the Cork Corpora- 
tion to the Tramways and Lighting Co. is to be made is 40 years, 
the company undertaking (inter alia) to expend a sum of £20,000 
within three years on the purchase of new plant and buildings, 
and to undertake the proper and adequate maintenance of the 
electric tramway service in Cork City and the lighting and power 
supply. 

Coxhoe (Co. Dorham).— ELECTRIC LIGHTNG.—In con- 
nection with the proposed joint electric lighting scheme, a meeting 
of representatives of the Coxhoe, Hassop, and Kelloe District 
Councils has decided to ask Messrs. W. Scott, Ltd., and Messrs. 
Bell Bros., colliery proprietors, who have offered to provide and 
erect poles, lamps, &c., and supply power in their respective 
districts at а charge of £5 per lamp per annum, to submit drafta 
of agreements for confirmation by the respective Councils and the 
joint body. 

Derby.—INoQUuiRy.—On January 30th, an inspector of 
the Ministry of Health held an inquiry into the application of the 
Corporation for loans of £3,503 for the purchase of property to be 
used ав offices, showrooms and workshope, and £2,500 for the 
erection of a garage. The electrical engineer stated that his 
department sold а large quantity of electrical fittings, and the 
buildings would prove of considerable value. 

EXTENSIONS.— The Electricity Committee has recommended the 
borrowing of £15,000 for mains extensions, £1,000 for motors, 
and £1,200 for an electric delivery vehicle. It is estimated that a 
total of £140,000 will eventually be required, £35,000 of which 
will be expended during the ensuing financial year. 


Edinburgh.—ExtTensions.—The Electricity Committee 
recommends ап expenditure of over £60,000 on extensions, The 
proposals include two additional boilere for the Dewar Place 
station, and a 2,500-KW. turbo-alternator for the M' Donald Road 
station, аз well as the installation of feeder cables in outlying 
districts. - 

Glasgow.— Mains ExTENSIONS.— The Clyde Valley Elec- 
tric Power Co. has intimated that it is willing to extend its mains 
to Giffnock, if a minimum income is guaranteed. 


[reland.—WATER PowrER.—Many Irish towns аге 
making inquiries regarding the cost of electricity, and find that 
generation is too costly in several cases, The recent heavy floods 
of the Shannon, Bann, and other rivers, suggest to the public that 
there is à very great amount of water power that can be developed, 
but the minimum flow, on which estimates must be based, leads to 
a very different conclusion. The Irish Water-Power Resources 
Committee is conducting exhaustive inquiries into the matter. 


Kilmarnock.— YEAR'S WonkiNG.— Тһе accounts for the 
year ended May 15th, 1919, show that the total revenue was 
£59,576, and the expenditure £35,529, leaving a gross profit of 
£24,047. After payment of loan interest, &c., the net profit was 
£5,858, as compared with £5,475 for the previous financial year. 


King's Langley.—Ma1iNs ExTENSIONS.—The Council 
has asked the Watford Electric Lighting Co. to obtain powers to 
extend its mains to the parish. i 


Leeds.—ExTENSION8.— The Corporation is contemplating 

a big development scheme at an early date. Besides additions to 

. buildings and the installation of generating plant, a considerable 

extension of the mains is to take place. The whole of the scheme 
will cost three-quarters of a million sterling. 


London.—St. PANORAS.— The electrical engineer has 
recommended mains extensions. at an estimated cost of £5,450, 

The Council has agreed to pay Messrs. Bruce, Peebles & Co., Ltd., 
£400 above the contract price for the 1,000-kw. motor-converter 
installed at the Tavistock Place sub-station a short time ago. 

BETHNAL GREEN.—The Borough Council has applied for sanction 
to borrow £20,011 for the installation of mains (£17,033), meters 
(& 1,300), and house services ( £885). 

SUPPLY FAILURE.— All public and private electric lighting in 
the area with Piccadilly Circus as its centre, failed at 8 p.m. on 
Tuesday night for about 16 minutes. The interruption in the 
supply was caused, it i8 reported, by the breakdown of a generating 
set in the power station of the St. James and Pall Mall Electric 
Light Co. 

Reigate. —Ехревт ADvice.—The Town Council has asked 
. Messrs. Handcock, Dykes & Trotter to report upon the systema in 
vogue for encouraging the use of electricity by ownera and occupiers 
of cottage property by free wiring, upon deferred payment systema, 
‚ or otherwise, and upon various methods of supply. 


Silgo.—LiGHTING SCHEME.—AÀ scheme for lighting the 
town by electricity has been proposed. Councillor Jackson is taking 
steps to secure the use of water power for the purpose. 


Stalybridge.—DEriCiT.—In order to cover an estimated 
deficit of £3,000, the Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board has decided to make a levy of 
£150 upon each of the constituent Corporations. The total loss 
on the undertaking since its inception in 1901 is stated to be 


K& 110 090, 


Tasmania. — HYDRO-ELECTRIC DEVELOPMENTS.— The 
Minister of Public Works reporte that 70,000 H.P. is available from 
the Great Lake supply. It is proposed to develop this by means of a 
12,000-H.P. plant near the present intake, and & 58,000-H.P. atation 
at Waddamana. Much of the machinery for the latter plant has 
already been ordered, and 26,000 н.р, will soon be available. The 
scheme includes tho erection of five sub-stations to be situated at 
Risdon, Hobart, Launceston, Electrona, and Bridgewater. The 
estimated yearly profit is £3,300. | 


Tidal Power.— It is reported in the daily Press that work 
is about to begin in an attempt to harness the tidal power on the 
Dee and Severn. It is stated that models have been set to work 
within the last few months, from the working of which it is esti- 
mated that electrical energy can be produced in this manner at а 
cost of 4d. per unit. 

West Ham.—Loan Sanction.—The Town Council has 
received sanction to loans amounting to £140,317 for electricity 
purposes. 

Whitehaven.— Price INcREASE.— The Town Council has 


advanced the price of electricity for power supplied to factories by 
10 per cent. 


TRAMWAY AND RAILWAY NOTES. 


Barrow. NEW Cars.—The tramway manager recom- 
mends the purchase of 10 new cara in order to provide an adequate 
summer service. 


Biackpool.—YrAn's WORKING.— Blackpool, St. Annes, 
and Lytham Tramways Co., in its annual report, states that the 
total traffic receipta were £67,409, out of which £22,342 was paid 
to the Corporation of Blackpool. Traftic expenses amounted to 
£15,509, and, after other expenses had been met, there was a 
balance of £10,094. During the year negotiations proceeded with 
St. Annes Urban District Council for the purchase of the under- 
taking, resulting in an offer by the Council of £135,000. A pre 
liminary agreement has been entered into, and approved of by the 
stockholders and shareholders. The St. Annes Council will pro- 
mote a Bill in the next seasion to carry out the agreement. 


Burnley.— NEW Cars.—The Town Council is purchasing 
five additional single-deck сага at an estimated coat of £16,000. 


Brighouse.—OPPosrrioN TO BiLu.—The Town Council 
is opposing the Parliamentary Bill promoted by the Halifax 
Corporation, which, among other things, proposes to extend the 
latter authority's powers over the tramways by 30 years. 


China.—RarLLkss Freight LINE IN SHANGHAL— 
Negotiations are said to be in progress between the Shanghai 
Tramway Co. and the Municipal Council of Shanghai for an 
extension of the present railless traction facilities. If the necessary 
street improvements are made and three wooden bridges replaced 
with steel structures, а freight service will be introduced con- 
necting the railway freight station in Chapei with the Yangtzepoo 
district. The new freight cars will be provided with storage batteries, 
enabling them to make side trips into the yards of manufactories. 
These plans involve the addition of from 12 to 13 miles of new 
routes to the present system, requiring about three years for 
completion. 


Continental. Н uncary.—A group of Belgian financiers 
has made an offer to purchase the Budapest tramways. It is 
probable that the offer will be accepted, since the two tramway com- 
panies in the city were socialised under the Soviet régime, and show 
a deficit of Kr. 150 mill.— Economic Reriew. 

IrALY.—The decision of the Government to organise the 
electric conversion of some 6,000 kilometres of railways (either 
directly or through private initiative under State control) will 
involve the placing of large orders abroad for rolling stock 
and other material which the Italian industry will be unable to 
supply. The material will comprise turbines, dynamoe, trans- 
formers, conductors, insulators, posts, standards, &c., to carry 
distribution lines, trolleys, motors, measuring apparatus, &c. 
The general plans for the electrification of the railways rest 
with the Italian Ministry of Transportation, which is advised by à 
Commission for Railway Electrification. New hydro-electric 
stations, extensions to existing plant, new transmission lines, 
sub- stations, electric locomotives, and all kinds of accessory plant 
and equipment will be required, much of which will have to be 
imported. The syatem so far employed is three-phase, 16 cycles. 
On mountain lines, locomotives with direct-connected motor, 
with power applied to all the wheels, have been employed with 
success. The general speed was 38 miles an hour, or about 19 miles 
per hour when hauling trains of 500 tons on 30 to 35 per cent. 


. gradients. 


Dublin.—TRaMWay OwxknsHIP.— The Corporation 18 
considering the municipalisation of the tramway system, which 18 
at present undertaken by a company, to which the track is leased. 


Halifax.—CaRRIAGE oF MINERALS.—A majority of 
ratepayers has approved the Bill, which (inter alia) will ensble the 
Corporation to utilise the tramways for the conveyance of minerals 
and other goods P 
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Huddersfield: —EXxTFENs10Nx.—Theextension to Longwood 
is being proceeded with. The scheme for the construction of a 
railway from the Midland Co.'s premises to the gas and electricity 
works has been abandoned. a 
> - Kilmarnock,.— YEaR’s WORKING.— The total revenue for 
the year ended May 15th, 1919, was £14,178, and the total expendi- 
ture £12,539, representing & gross profitof £1,639. "The net result, 
after payment of interest, &o., was a deficit of £2,483. The loss 
on the working for the previous year was £3,356. 


London.— At the meeting of the East London Railway 
Co., Mr. Murray Griffith said that the increase of passengers since 
the electrification had far exceeded the expectation of the directors. 
In 1912 they were carrying, under various difficulties, about 
4,500,000 passengers, and in 1918 they carried 10,569,000. During 
. December last they carried 1,275,000 sengers, which was 

over 15,000,000 per annum. They had brought the line to the 
` position of being а necessity, in that it afforded a link for traffic 
crossing London. The Government, in taking over the line, 
stipulated that it should be handed back in the same condition in 
which it was received. It seemed to him impossible that the 
Government would leave them in the lurch with regard to the 
interest on the electrification expenditure. When they came out of 
Government control, he thought they would find their property in 
the same position as when they went in, plus the fact that since 
electrification they had established а through service with the main 
lines both on the north and south sides of London. 

. . The Ministry of Transport has held a conference of Greater 

London municipal tramway authorities with regard to the financial 
position of the undertakings. 


Maidstone.—Women EwxPLovks.—The Corporation, in 
.. reply to a local Trades Council deputation, stated that it declined 
to dismiss the women conductors, as they only required a maximum 
wage of £2 2s. weekly. 


Middieton.— Fare IwcREASE.—On January 29th the 
Light Railway Commissioners conducted an inquiry into the 
Tramway Co.'s application for authority to increase ita fares. The 
Commissioners' decision is to be communicated later. 


St. Helens.— ExrENSTONS.— The borough engineer has 
been instructed to invite tenders for the supply of 350 tons of 
rails and the necessary material for the construction of 10 loops. 

NEw Cars.—The tramway manager reports that work on the 
new cars has been delayed on account of failure in the supply of 
material. is 

FARES.—The Tram ways Committee is seeking powers to increase 
workmen's fares from 4d. to Id. per mile. 

Д 


Yorkshire, —SroRM DAuAdk.— During the recent storms 
the Huddersfield tramway service was severely handicapped by the 
accumulation of snow, and in the Spen Valley townships many of 
the services were entirely dislocated. LEE. 


TELEGRAPH AND TELEPHONE NOTES. 


“ Admiralty” Lines.— A conference was held in the 
Office of the Scottish Board of Health recently under the chairman- 
ship of Sir George McCrae, chairman of the Board. Representa- 
tives of the Board of Health, the Board of Agriculture and 
Fisheries, the Education Department, the Ministries of Food, Labour, 
and Pensions, the Meteorological Office, the Air Ministry, and the 
General Post Office met, at the request of the Seoretary for Scot- 
land, to consider the question how far certain telegraph and 
telephone lines erected by the Post Office for the special use of the 
naval and military authorities during the war could be retained 
` and adapted for civil purposes. The lines in question are mostly in 
the Highlands and islands. Some of the lines have already become 
part of the permanent system of the Post Office, but there are 
others that are considered to be of much importance from the point 
of view of improved communications, and especially in connection 
with medical and nursing services in certain isolated districts and 
in islands where there are no resident medical practitioners. 
Arrangements, it is hoped, can be made, with the co-operation of 
the Post Office, for the retention of the lines that would be likely 
to serve any really useful civil purpose. The recommendations of 
the conference will be embodied in a report to the Secretary for 
Scotland at an early date. 


- Alsace-Lorraine,— The French telephone system is to be 
extended, and a new direct line between Strasbourg and Paris will 
be installed. Hitherto Metz has had no direct telephonic con- 
meotion beyond Nancy and Mulhouse, and only one as far as 
Belfort. 


Canada.—A wireless telephone system throughout the 


northern territory of Manitoba, to bring it into touch with the 
cities of the West, is recommended by the Commissioner.— The 
Times. ; 


Cheap Wireless.—At a meeting of the Wireless Society 
of London, held at the Institution of Civil Engineers, on January 
29th, Mr. R. O. Clinker, of the British Thomson-Houston Co., 
showed & wireless receiver which can be installed in the home for 
about 4 30. The apparatus, which will take messages from all the 


principal wireless stations in Europe, is Gontained in a. box 16 in. 
wide, 12 in. broad, and 5 in. deep, and light enough to be carried 
by в leather handle. Mr. Clinker explained that this portable 
receiver was originally intended for receiving time signals from 
Paris, and for the use of clock-makers and others, to whom a 
knowledge of the exact time was of importance. No external 
aerial wire is required.— Zhe Times. 


Denmark.—4A dispute in the Danish telephone industry 
is in progress, The companies which hold State concessions have 
based their wages offer on the State Wages Law of September 12th, 
1919, while the Central Organisation of Telephone Workers demand 
rates approaching those paid in private concerns. The Copenhagen 
Telephone Co.'s proposals would involve an annual expenditure on 


wages of Kr. 8 million, or Kr. 80 per subscriber ; the workers’ 


demands would mean a wages bill of Kr. 13.7 million, or Kr. 137 
per subscriber. A strike was declared at midnight on New Year's | 
Eve, involving some 4,000 workers, of whom 2,000 are in 
Copenhagen. 5 


Germany.— A large and representative meeting of 
the German Press organisations met the postal authorities on 
December 22nd to discuss the results of some months of tentative 
experiments in the matter of disseminating news to the various 
agencies by wireless telegraphy, and came to the conclusion that 
in its present state wireless telegraphy could not meet the needs of 
the Press. On the other hand, it appeared suitable for dispatching 
generally interesting news in duplicate. The assembly was also 
of opinion that dispatch of such news could take place to a large 
extent if wireless telegraphy were replaced by wireless telephony 
to obviate the necessity for appointing special wireless tele- 
graphists. The assembly will meet again in a few weeks to report 
on the further development of experiments with telephony. 

Elektriska Industri A.-B., in Stockholm, and the Berlin firm 
Dr. Erich F. Huth Gesellschaft fiir Funkentelegraphie, have come 
to an agreement as to a mutual exchange of patent rights in 
connection with wireless telegraphy and telephony. The egree- 
ment is expected to prove of great value to Sweden, especially as 
regards wireless telephony.— Economic: Review. Е 


New Swedish-American Cable.— It is announced from 
Stockholm, says the Economic Reriew, that a group of Americans 
intend to lay a direct cable between the U.S.A. and Sweden. 


Newfoundland.—A company has been formed in New- 


foundland to install а new telephone system, to give а service to 


` the city of St. John's and long-distance service between St. John’s 


and various points in Conception Bay and Ferryland district. This 
is a long-felt want, as the service in this city at present is totally 
inadequate. The capital for this enterprise is placed at $200,000 
common stock and $200,000 preferred. An attractive offer is being 
made of & 7 per cent. preferred stock. which has an additional 
advantage of sharing with the holders of the common stock in the 
surplus earnings of the company over the guaranteed 7 per cent. 


Storm Damage.—The storm of January 28th did con- 
siderable damage to the telephone and telegraph lines all over the 
country, especially in the North and Midland Counties. Overhead 
communication between several large towns and London was inter- 
rupted ; between Durham and Stafford many miles of wire came 
down, and only two or three out of the 25 telephone lincs between 
London and Manchester were working. The telephone dislocation 
quickly showed itself on the automatico system at Leeds, where 


. about 1,000 lines were out of use the next morning. Bradford 


Exchange was out of touch with & considerable number of sub- 
exchanges. For a time Leeds was almost entirely cut off from 


outside communication. At Todmorden nearly all overhead lines 


were down, including 16 trunk services. 


United States, — An Ast, No. 100-66th Congress 


` (H.R. 9822) has been passed authorising the President to arrange 
and participate in an international conference to consider 
. questions relating to international communication, 


The con- 
ference is to be held in Washington, and will consider all 
international aspects of communication by telegraph, telephone, 
cable, wireless telephony and wireless telegraphy, and to make 
recommendations with & view to providing the entire world with 
adequate facilities for international communication on а fair and 
equitable basis. А sum of $75,000 has been voted for this purpose, 
büt no part thereof "shall be used in entertainment or for the 
purchase of medals and badges.” The Act was approved on 


December 17th last. 


The Chesapeake and Potomac Telephone Co. is preparing plans 
for the substitution of the automatic telephone for the present 
system at Baltimore. 


West Indles.— The last issue of the West India Com- 
mittee Circular contains & leader on the condition of telegraphic 
communication in the West Indies.  Interruptions to cables have 
been frequent of late, and some of the islands and British Guiana 
were for a period completely isolated. Strong complaint ів being 
made. 


Wireless Telephony in Germany.—The German Common- 
wealth Post Office authorities, in conjunction with the firm of 
C. Lorenz & Co.. have been conducting wireless telephony experi- 
ments between Berlin and Constance which have had very satis- 
factory results. It is hardly likely, however, says the Deut. Allg. 


` Ztg., that it will be possible for technical reasons to introduce 


wireless telephony for general use at present, — Economic Review, 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par 
the issue of the ELEOTRICAL REVIEW in whic 


ANotios " appeared.) 


OPEN. 


Aberdare.—Urban District Council. Electricity and 
Tramways Department. Stores for 12 months, including cables, 
meters, joint boxes, electric lamps, &o. (See this issue.) 


Aldershot.— February 17th. Urban District Council. 
Electricity t. Geared turbine and generator, condensing 
plant, pumps, water-tube boiler and superheater, cables, &c. 
(January 23rd.) : 


Australia.— MELBOURNE.—March 80th. City Council. 
12,000 metal filament incandescent lamps. (See this issue.) 

April 12th. City Council. Two 2,000-xw. rotary converters ; 
H.T. switchgear, 6,600 v. ; D.c. switchgear, 600 v. (January 30th.) 

ADELAIDE.—February lst. P. M. G. s Department. Telephone 
material (schedrles 539 and 540). (January 30th.) 


Bedford. — February 21st. Electricity Department. 
E.H.T. cable and transformers, E.H.T. switchgear. (See this issue.) 


Belfast.— February 14th. Tramways Committee. Tram- 
way stores, including electrical accessories, cable, lamps, carbon 
brushes, trolley wire, &c. (January 23rd.) 


Belglum.— February 27th. Municipal authorities of 
Villers-le-Peuplier (Province of Liege) are inviting tenders for the 
conoession for the supply of electrical energy for lighting and 
power purposes in the district. 


Bedwas (Mon.).— March 4th. Bedwas Navigation 
Colliery Co., Ltd. Six months’ supply of stores, inoluding elec- 
trical goods, &c. (See this issue.) 


Bristol.—February 231d. Electricity Department. One 


2,000-kw., E a 2,200-v. turbo-generator, complete with 
condenser and auxiliaries. (See this issue.) 


Chester-le-Street (Co. Durham).—March 3rd. Urban 
District Council, Underground mains and all equipment for lighting 
district by electricity. F. J. Gray, Clerk, Council Offices. 


Edinburgh.—February 9th. Electricity Supply Depart- 
ment. One overhead travelling crane. (January 16th.) 


Keighley. — February 10th. 
One 2900-KW. rotary 
(January 80th.) 


Kings Lynn.—February 20th. Electricity Department. 
One Lancashire boiler, superheater, piping, &c. (January 30th.) 


Lincoln.— March 2nd. Electricity Department. One 
лч battery, for St. Swithin's Power Station. (See this 
188Uue. 


London.— H.M. Office of Works. February 18th. Supply 
of electric cable and wire during period ending December 31st, 
1920. (See this issue.) 

OAMBERWELL.—St. Giles’ Board of Guardians. Three 5-H.P. 
and 15-H.P. A.C. motors, and one fan. (See this issue.) 


Manchester.— February 17th.  Tramways Committee. 
(a) Steel girder tramway rails; (b) tramcar trucks; (c) controllers 
for tramcars. Mr. J. M. McElroy, General Manager. 

February 21st. Corporation Waterworks Committee. Water 
turbine, dynamo and switchboard, &c. ; storage battery, reversible 
` booster, motor generator, switchboard, D.C. motors, starting panels, 
&.; L. T. paper-insulated lead-covered cables. (See this issue.) 

February 25th. Electricity Committee. Three three-wire 
balancers, and the necessary switchgear. (See this issue.) 


Plymouth. — February 16th. Corporation Transport 
Department. 20 motor chassis, 20 enclosed omnibus bodies, 11 
double-deck tramoars, 100 tons steel rails, six tons fish plates, one 
motor generator set, one 5 cwt. power hammer. (See this issue.) 


Salford. February 9th. Corporation Tramways Depart- 
ment. Stores for 12 months, General Manager, 32, Blackfriars 
Street. 


St. Helens.—February 7th. Electricity Committee. One 
ateam-driven turbine feed pump. (January 30th). 


Electricity Department: 


converter, complete with transformer. 


Warrington.— February 10th. Electricity and Tramways 
Committee. Two water-tube boilers; two mechanical stokers 
(underfeed type); water softener. (January 23rd.) 


York.—February 27th. Electricity and Tramways 
Committee, One 3,000-Kw. turbo-alternator, with condensing 
plant ; three water-tube boilers, with mechanical stokers, &c. (See 
this issue.) 


CLOSED. 


Australia.—Sypnry.—City Council. Accepted :— ` 


"m Уа. 8 L.T., A.“ class cable, £8,857.—W. T. Henley's Telegraph 
or vd 
5,000 yd., *85 6, 000-v. cable, £5,592.—Noyes Bros. 

— Tender, 


Barnstaple.—T rade Council :— 


Fire-call installation at firemen's houscs.—H. F. James, Exeter, 268. 


Colne.—Town Council. In connection with the linking- 
up with Nelson Town Council :— 
Water-tube boiler, including steam pipes and feed pump, £4,418.—Stirling 
Boller Co., Ltd. 
Coventry.— Board of Guardians :— 
кечи installation.—G. R. Marson, Ltd., No. 1 block, £107: No. 2 block, 


Croydon. — Corporation. Tender of Mr. 8. E. Hunt, 


Croydon, for electric light wiring of the first 125 houses has been 
accepted. 


Folkestone.— Education Committee :— 
Electric installation, Dover Road Schools.— Webster & Son, £04. 


Hallfax.— Tramways and Electricity Committee. Pro- 
visionally accepted :— 
Опе marine-type boiler, economiser, forced draught and induced draught 
fan, chimney, &c.—Babcock & Wilcox, Ltd., £15,696. 
Low tension connections for the 1,500 xw. rotary convertor. — British 
Thomson-Houston Co., Ltd., £770. 


Hammersmith.—Electricity Committee. Re ꝛomm e ded: 


Mains extensions. Supply of cable, 1,250 yards various sizes, £1,800.— 
Union Cable Co., Ltd. 

1,000 yards each 3-іп. single and 8-in. two-way cable ducts, £490.—T. 
Wragg & Son. 

Work in connection with linking-up Fulham and Hammersmith generating 
stations, E15, 905.— W. T. Henley'a Telegraph Works Co., Ltd. 


Holl The Electricity Committee has received the 
undermentioned tenders for new plant, which have been referred 
to the City Electrical Engineer to tabulate and report upon :— 


Contract 89. 
'TURBO-ALTERNATOR. 

Name. Price. Delivery. Alternator. 
Adamson & Co., Ltd. 449,466 14 working months and 10 General 
weeks. Electric 

Belliss & Morcom, Ltd. .. £50,414 14 months. General 
British Thomson - Houston Eleotric 

£51,619 90 weeks. — 


Co., Ltd. os ee ee 
English Electric Co., Ltd.. £48,484 About 10 mths. after termin- — 
ation of moulders’ strike. 


Fraser & Chalmers Eng. Genera! 

Works св КА eo 49,006 14 months. Electric 

General 

James Howden & Co., Ltd. £48,030 14 monthe. Electric 
Met.-Vickers Elec. Co., Ltd. — £18,290 11 mths. subject to conditions — 
Ateliers de Construction 

Oerlikon, Switzerland .. £48,550 16$ months. — 
C. A. Parsons & Co., Ltd... £50,850 14 months and 2 weeks. E 
Richardsons, Westgarth & General 

Co.,Ltd. .. M .. 42,965 19 months. Blectric. 

Contract 88, 
CoNDENSING PLANT. 
Name. Price. Delivery. 
D. Adamson & Co., Ltd. E19, 888 About 12 months. 
W. H. Allen, Son & Co., Ltd. £17,750 9 9 mths., subject to condition. 
Belliss & Morcom, Ltd.  .. £18,950 10 working calendar months. 
Cole, Marchant & Morley .. АР £16,750 40 weeks without guarantee. 
English Electric Co., Ltd... T £19,000 About 10 mths. after termina. 
of moulders' strike. 

Hick, Hargreaves & Co., Ltd. £17,965 0 months. 
Metrop.-Vickers Elec. Co., Ltd. £18,410 11 mths., subject to conditions. 
Mirrlees Watson Co., Ltd... ee 717,236 10 months. 
C. A. Parsons & Co. .. va ME £18,700 12 months and two weeks. 
Richardsons, Westgarth & Co. Ltd. £17,784 Ex. works 9 months. 
Worthington-Simpson, Ltd. EM £15,739 9 months. 


Leyton.— Urban District Council :— 
E. H. T. main cables.— W. T. Henley's Telegraph Works Co., Ltd., £6,161. 


London.—PoLIOE LANTERNS.—Messrs. Greenwood and 
Batley, Ltd., have reoently received the sole contract for the 
supply of their " Bipol" accumulators for use in the new electric 
lanterns with which the Metropolitan Police are being supplied. 


Salford.— Tramways Committee. Accepted: 

One double-deck motor-omnibus, and one type G.“ chassis, £1,890 less 
10%,.—Leyland Motor Co. 

30 weldless steel poles, £2,676.—British Mannesman Tube Co., Ltd. 

Electricity Committee. Accepted :— 

Additional switchgear at the Trafford sub.station.— Bertram Thomas. 

5,000.kw. turbo-alternator set, complete.—Metropolitan-Viokers Electri 


Co. Ltd. 
1,500-x w. rotary-converter set.—Metropolitan-Vickers Electrical Co., Ltd. 


Stafford.—County Education Committee :— 

Wiring of electrical laboratory at the Engineering 8chool.—J. Richards 

and Co., £88. 

Tasmania. — Government Hydro- electric Department. 
The following contracta have reoently been placed for new plant 
and equipment :— 

Three 8,000-н.р. turbines.—Boving & Co. 

Three 7,060-k.v.a. generators.—Australian General Electric Co. 


15 2,38. K. v. A. transformers.—Metropolitan Vickers Electrical Co. 
800-amp.-hour battery. Tudor Accumulator Co. 


LAUNCESTON.—Tewn Council. Accepted :— 
48 electrio motors and starters, £1,019.—G. Weymouth Pty. Meters for 
ditto, £98. —Australian General Electric Co. 
Switchgear, £303.— W. McLean & Co. 
— Tenders. 


Tipperary.— Board of Guardians :— 


Electrical plant at the workhouse.— Ferguson & Benty, £970. 
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FORTHCOMING BVENTS. 


Chief Technical Assistants’ tion.—Seturday, February 7th. At 
Anderton's Hotel, Fleet Street, E.C. At 8 p.m. Discussion on The 
Design and Equipment of Sub-stations,“ to be opened by Messrs. Bowden 
and Ingram. 

Seciety of eers.— Monday, February 9th. At Burlington House 
Piccadilly, At 5.80 p.m. Presidential address by Mr. B. Geen. 
Presentation of premiums awarded in 1919. 

tion of Engineers - in- Charte. — Wednesday, February lith. At 
Bt. Bride“ Institute, E. C. At at p-m. Paper Pd „Coal Saving by 

Scientific Control in the Boiler House," by Mr. D. Brownlie. 

Saturday, February 14th. At Бї. bri e's Institute. At 7.30p.m. Social 
and Dance. 

Edinbt Electrical Society. Wednesday, February llth. At the Philoso- 
pri Institute. At 8 p.m. Lecture on “The History and Development 

-Ray Apparatus, by Mr. Law. 


of Klectrical rs.—Thursday, February 12th. At the 
Institution of Civil E Sers, Great George Street, S. W. At 6 p.m. 
Paper on ''The Protection of Alternating Current Distribution Systems 
Without the Use of Special Conductors,” by Major К. Edgcumbe, R.E. 

(North-Eastern Centre).—Monday, February 9th. At the Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. Paper on ‘Transformers for 
Electric Furnaces,” by Mr. J. L. Thompson. 

(North Midland Centre.)—Tuesday, February 10th. At the Royal 
Victoria Hotel, Sheffield. As? p.m. Lecture on “The Rotherham Power 
Station, by Mr. E. Cross. 

(North-Western Centre).—Tuesday, Feb 10th. At the Engineers 
Club, Manchester. At 7 p.m. Lecture on “А Critical Survey of Power 
tappe in the Rhine Valley,“ by Lieut.-Colonel Е. C. Aldous and Mr. A. E. 
Leigh 8canes. 


(Scottish Centre).—Twesday, February 10th. At 907, Bath Street, 
Glasgow. At 7.80 p.m. Paper on Transformers for Electric Furnaces," 
by Mr. J. L. Thompson. 

.(South-Midiand Centre.) — Wednesday, February llth, At the 
University, Birmingham. At 7 p.m. Informal discussion on B. E. B. A. 
Specification No. 79. 

(Students' Section).—Friday, February 18th. At the Royal Technical 
College, Glasgow. At 7.80 p.m. Paper on The Electrical Equipment of 
Cranes, by Mr. G. W. Turner. 


Association of Engineering and Shipbuli Draoghtsmen.—Lectures 
will be given at Chesterfield and Liverpool on February 12th. 


Royal Institution of Great Britain.—Thursday, February 12th, At 8 p.m 
At Albemarle Street, W.1. Lecture on nt Progress in Applied 
Optics,“ by Prof. A. E. Conrady (Lecture II). 

Saturday, February 7th. At 3 p.m. Lecture on “The Astronomical 
Evidence Bearing on Einstein's Theory of Gravitation,“ by Bir F. W. Dyson. 


Liverpool Engineering Society.—Thursday, Febru 19th. At the Ex- 
change Station Hotel. At 7.80 p.m. Annus dinner 


Salford Technical and Engineering Association.—Saturday, February 14th. 
At the Royal Technical Institute. At 7 p.m. Paper on Liquid Air,” by 
Mr. J. L. Duckworth. 

" Daily Mall" Ideal Home Exhibition at Olympia.— Open to February 25th. 


- Harmonic Society. — Friday, Feb 13th. At the Holborn 
Restaurant (Venetian Chamber). At 8 p.m. Concert. (Ledies' night.) 


NOTES. 


Notice to Readers.—1t appears that some of our readers 
are experiencing difficulty in securing their copies of the ELECTRICAL 
REVIEW regularly and promptly through the ordinary distribution 
channels, owing to transportation and other matters. We would, 
therefore, again urge the wisdom of their becoming subscribers, 
. either yearly or half - yearly. 

Subscription orders should be sent direct to the Publisher, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 

We give on advertisement page No. 28 to-day an order form for 
the convenience of intending subscribers. 


Telegraph Wire Destruction.— At Fermoy, Co. Cork, 
Quarter Sessions, before the Recorder of Cork, last week, the 
Postmaster-General applied for $70 compensation for the malicious 
cutting and destruction of a large number of telegraph and telephone 


wires оп the public road between Cork and Midleton, and Queens- . 


town, оп the night of January 3rd, on which occasion an attack 
was made on the police barracks at Carrigtwohill. The wires were 
all repaired at a cost of £47, and the Recorder granted compensation 
for this amount. 


Electric Starters for Marine Motors.—At the Scottish 
Motor Show some large size C. A. V. electrio starters were exhibited, 
which have been used, it is stated, on marine engines up to 
200 H.P. 


А New Federation.—As the result of a preliminary 
oonference of members of professional and supervisory associations 
which was held on November 22nd, & meeting is to be held 
to-morrow (February 7th), at the Essex Hall, Strand, London, of 
representatives of such societies with a view to inaugurating a 
" National Federation of Professional, Technical, and Supervisory 
Workers,” for the purpose of ‘safeguarding the interests of the 
members of the affiliated associations, and of promoting friendly 
relations between them and the industrial workers’ organisations. 
Some 40 societies have been invited to send delegates to the 
conference, including the Association of Engineering and Ship- 
building Draughtsmen, the Society of Technical Engineers, the 
Electrical Power Engineers’ Association, the National Association 
of Supervising Electricians, the Electricity Supply Commercial 
Staffs’ Association, and the National Union of Scientific Workers. 


Australian Engineers.—The Victorian section of the 
Electrical Association recently merged itself into the newly- 
formed Institution of Engineers of Australia, | 


Educational.—University or Lonpon.-—At a recent 
meeting of the Senate several gifts were acknowledged, and thanks 
accorded to the donors, A sum of 450,000 was given by the 
General Committee to promote the institution of degrees in 
commerce, and the organisation of commercial education in the 
City of London and throughout the Empire, to be devoted to 
extensions of the School of Economics. 

Messrs. 8. B. and J. B. Joel presented 220,000 to provide a 
University Chair of Physics at the Middlesex Hospital Medical 
School. This will bear the name of the donors. 

An offer of £150 a year for three years from the Rhodes Trustees, 
in aid of the work of the Professor of Constitutional Law at 
University'College, was gratefully accepted. 

CORRESPONDENCE TUITION.—We have received from University 
Engineering College, London, a copy of Prospectus No. 8, giving 
particulars of the U. E. C.“ system of technical training by 
correspondence, and details of the standard courses which have 
been organised. These include all branches of electrical 
engineering, elementary and advanoed, as well as mathematica and 
physics, civil and mechanical engineering, and special courses 
leading to the London University B.Sc. degree, and the examina- 
tions of the engineering Institutions, the City and Guilds of London 
Institute, the Board of Education, and Government service. 

The Education Department of the  Metropolitan-Vickers 
Electrical Co., Ltd., has just published a circular giving a list of 
lectures for its staff and workpeople. The lectures deal with 
economics, engineering, &c., and should prove of great value. 

FaARADAY HOUSE ELECTRICAL ENGINEERING COLLEGE. — 
The annual examinations for a Faraday Scholarship of 50 
guineas per annum, tenable for two years in college and one 
year in manufacturing works, and for a Maxwell Scholarship 
of 50 guineas per annum, tenable for one year in college and one 
year in works, will be held at Faraday House on April 13th, 14th 
and 15th. Particulars can be obtained from the Secretary, Faraday 
House, Southampton Row, London, W.C. 1. 


British Oll.— The report of the Petroleum Executive on 
the last year's progress contains interesting particulars of new 
borings. In Derbyshire, the Hardstoft bore gave more satisfactory 
results than the first observations seemed to indicate. By keeping 
the oil level at a depth of 1,000 ft., a daily yield of 20 barrels 
(700 gallons) was obtained, and at a level 3,000 ft. below the 
surface the supply was 35 barrels (1,225 gallons) a day. 


Summer-Time on the Rhine.—By order of the Inter- 
Allied Rhineland High Commission, summer time in the German 
occupied territory came into effect at midnight, January 3lst— 
February lat. 


Appointments Vacant.—Assistant lecturer and demon- 
strator on electrical engineering (£300), for the Sheffield 
University Faculty of Engineering ; cable jointer, for the Tod- 
morden Corporation Electricity Works; laboratory steward 
(428. + 20 per cent. + 238.), for the Paddington Technical Insti- 
tute; meter fixer and tester (73s.), for the Colne В.О. Electricity 
Works; telegraph inspectors (£200 + £65), for the Posts and 
Telegraphs Department, Germt n East Africa; shift engineer 
(798. 6d.), for the City of Peterborough Electricity Department ; 
mains superintendent (£300), for the South Shields Corporation 
Electricity Works; fitter driver, for the Shoreditch Borough 
Council Electricity Supply Department ; shift engineer (2234) for 
the Doncaster Corporation Electricity Department ; mains engineer 
(£390) for the Walsall Borough Council Electricity Supply Depart- 
ment. See our advertisement pages to-day. 


Pulverised Coal.—The central power station of the 
Puget Sound Traction, Light, and Power Co., at Seattle, U. S. A., 
has been converted from fuel oil to pulverised coal, using the 
waste from a local mine of lignite ooal, the ooal having а calorific 
value of 9,000 B.TH.U. and the culm a value of 7,300 B.TH.U., with 
25 per cent. moisture, ‘28 per cent. volatile matter, 26 per cent. 
fixed carbon, and 20 per cent. ash. Bottom dump wagons operated 
by an electric locomotive deliver the culm to а bin, from which it 
is fed to a conveyor belt feeding a single-roll crusher, which is 
driven by a motor and reduces the material to j-in. size, this 
product being conveyed by an elevating conveyor to a bin. Two 
conveyors feed the crushed coal to a pair of driers of the Fuller 
indirect-fired rotary type, fitted with baffles, and having an induced 
draught created by а fan. Each drier зап handle 7 to 10 tons 
per hour, reducing the moisture to 2'25 per oent., with the outgoing 
material at а temperature of about 240°. In pessing from the 
driers, the coal slides down chutes, where magnetic separators 
remove any iron scrap, kc. The dry coal goes to a bin, from which 
it is fed to a set of Fuller fan pulverisers and a Raymond impact 
pulveriser. The pulverised ооа! is delivered to bins over the 
boilers, and flows by gravity to screw feeders, which convey it to 
the burners, which discharge it into a combustion chamber 
144 ft. x 84 ft. and 6 ft. high. There are 10 boilers of 300 Н.Р. to 
600 H.P., the smaller ones being fitted with superheaters, The 
ash ranges from dust to soft and hard clinker, the latter being 
crushed and all delivered by a conveyor to an ash-bin.— Engineer, 


Accident.—At Ashton-under-Lyne, on January 30th, 
Lance-Corporal Thomas Bent was crossing Whitesere Road, when 
he came in contact with a “live” electric tramway wire, which 
was lying in the road. He was thrown to the ground and 
rendered unconscious. He was taken to the District Infirmary, 


but did not regain consciousness for several hours, 
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The Metric System.—Continuing its energetic propa- 
ganda for the metric system, the World Trade Club of San 
Francisco is sending a large number of letters to British addresses, 
enclosing postcard petitions addressed to the Board of Trade and 
to President Wilson. 

The Secretary of the Decimal Association has undertaken the 
oounting and classification of the petitions received by the Board 
of Trade, and the Association hopes that all who receive these 
letters from the World Trade Club will sign and forward the 
petitions. ` 

The Telegramaphone.—According to the Daily Mail. 
Major Lionel Guest and Capt. H. O. Merriman have succeeded in 
producing a device whereby it is possible to dictate a message into 
а telephone receiver at one end of a wire, and at the other end an 
automatic recorder inscribes the message on а gramaphone record 
for later reproduction. 
to be practically eliminated. 


Engineering Research in France.— The metallurgical 
and engineering firms in the Grenoble district are showing a com- 
mendable exhibition of independent initiative. Without waiting 
for а Government vote of credit, more or less problematical, they 
have gathered together the funds to found a mechanical and 
metallurgical research laboratory. The laboratory itself is 
secured, and they have appointed a competent local man as its 
head. There only remains the acquisition of the needful 
machinery equipment. This is to be attained partly by purchase 
and partly by gifts, which have been invited. 


Fatalities.—In an attempt to help his mate, who had 
become entangled with "live" wires, brought down by the storm 
at Wakefield on Thursday morning last week, near the Kirkgate 
L. & Y. station, William Riley, railway goods guard, of Wakefield, 
was killed. His mate, Sam Parks, and he were approaching 
Kirkgate about 3 a.m., from a passage, when Parks became 
entangled in telephone wires which were highly charged. Riley, 
‚ who went to help his mate without regard to hia own danger, was 
himself caught. The telephone wires crossing the street had been 
broken by the snow, and had fallen across the live overhead wires 
of the tramway in Kirkgate. A Corporation sub-station attendant, 
named John Hawkins, came and cut and cleared the wires, but 
Riley was found to be dead. Parks had been able to get clear by 
crawling out, and he eacaped with burns on the leg and hands. 
The dead man was 30 years of age. A similar fatality occurred at 
Huddersfield, where J. Spivey (62) stepped amongat broken wires 
which had come in contact with an electric street lamp. 


Gloucestershire Joint Electricity Anthority.—In our 
report of the proceedings at the meeting of electricity supply 
authorities at Bristol, in our issue of January 9th, the names of 
the members of the Committee appointed to draft a scheme were 
given ; to these should have been added that of Mr. J. Herbert 
Edwards, a director of Stroud Electric Supply Co., Ltd., who 
represented the company undertakings on the Drafting Committee. 


Agricultural Research.—A research department has been 
established by the Olympia Agricultural Co., Ltd., which is farming 
no less than 20,000 acres ; the director of the department is Dr. 
Charles Crowther, late Professor of Agriculture in the University 
of Leeds. It is to be hoped that the various applications of elec- 
tricity to agriculture will find place amongat the subjects 
investigated. 


Refrigeration.—At a conference held in Paris recently 
an International Institute of Refrigeration was formed, under 
the directorship of M. Emile Gouault, the Secretary-General of the 
French Association of Refrigeration. Seven Special Committees 
were appointed to deal with various aspects of the Institute's 
activities—scientific questions, refrigerating materials, general 
application of refrigeration, transport, instruction and propayation 
and general economics and statistics. An international convention 
was drawn up at the conference, copies of which are to be 
submitted for ratification to all Governments interested in the 
proposals. 


Electric Police Lamps.—The familiar bull’s-eye oil 
lamps used by the London police are to be replaced by electric 
lanterna. The distribution commenced on January 29th, and will 
continue daily till the entire force of 20,000 is equipped with them. 
The lanterns are compact, with two flat sides and a hook for the 
belt. The accumulators are recharged every day. 


The Electrical Treatment of Sewage.—The following 
15 ап abstract of a paper on the Landreth direct-oxidation 
process of electrical treatinent of sewage contributed to the 
Journal of the Franklin Institute by Messrs. H. J. M. 
Creighton and B. Franklin. 

In the Landreth direct oxidation process for the treatment 
of sewage, both electricity and lime are employed. The 
efficacy of the process depends upon the combination of these 
agents, neither electricity nor lime alone producing such good 
results. The electric current liberates at the electrodes 
oxygen and hydrogen which in the nascent state are claimed 
to promote the destruction of pathogenic bacteria, and a re- 
duction of the nitrogenous organic matter to albumuinoids, 
. peptones, and amino compounds, which are subsequently 
oxidised to nitrites, nitrates, and carbon dioxide. The pre- 
sence of lime furnishes not only an alkaline medium which 
lowers the electrical resistance of the sewage and renders the 
electrodes passive, thus very greatly decreasing the quantity of 
iron which passes into solution from the anode, but it also 
aids in sedimentation. The process differs from others that 


The blurring or metallic tone effect is said 


employ electricity, in that purification 1s effected neither by 
the action of dissolved iron as a coagulant, nor primarily by 
the disinfecting action of nascent chlorine produced by elec- 
trolysis. 

In the spring of 1918 a million-gallon plant was erected at 
Easton, Penna., by Mr. Landreth, for demonstrational pur- 
poses, Its location in the heart of the residential district and 
the entire absence of complaints and unfavourable commenta 
indicate that the plant is not considered а nuisance, and 
that the nearby residents are not annoyed by odours or other 
objectionable features. 

The cost of operating а two-million gallon per day plant 
is about $31.97, or 58 cents per capita per усаг (20,000 popu- 
lation), of which about 51 per cent. is for labour alone. 
The number of units can, however, be largely increased 
without any appreciable increase in the amount of labour 
necessary to operate the enlarged plant. The per capita cost 
of construction of a direct oxidation plant compares favour- 
ably with that of апу other process, and the economy result- 
ing from the use of this process is effected largely through 
а saving in the cost of construction. 


Electric Vehicle Progress.— The Bradford Corporation 
has invited tenders for the supply and delivery of two electric 
battery locomotives, 60 с.ш. gauge, with a haulage capacity 
of about 10 tons on the level. Six electric vehicles are to be 
obtained by the Ilford Urban Council for refuse collection pur- 
poses. The cost is placed at £1,325 for each vehicle. The 
County of London Electric Supply Co., Ltd., has placed 
an order with the General Vehicle Co. for two electric vehi- 
cles—a_34-tonner and a 2-tonner—for coal cartage purposes. 
The vehicies will be fitted with Craymer unloading gear. Six 
" G. V." electrics, each of 34 tons capacity, have been ordered 
by Whitbread's Breweries, London. The whole of these 
vehicles will be equipped with Ironclad-Exide batteries. The 
Electricity Committee of the Manchester Corporation has 
invited tenders for the supply and delivery of a Eton electric 
lorry and а 10-15 ewt. electric vehicle of the van type. Two 
“G.V.” electrics, each of 2ton capacity, have been ordered 
by the Nottingham Corporation Cleansing Department for 
early delivery. An electric vehicle is to be purchased for use 
by the Wolverhampton Cleansing Department. The Watford 
Urban council is considering a proposal for the introduction 
of a fleet of electric vehicles for refuse collection. Estimates 
prepared by the surveyor for the provision of a garage, neces- 
sary machinery, and electric vehicles are as follows: Four 
34-ton electric vehicles, with bodies, at £1,485 (45.840); one 
interchangeable body, £260; опе motor generator, £500. 
switchgear, £200, erection, £100 (£800); garage and generator 
house, £4,000. The committee anticipates that each electric 
Vehicle will do the work of no fewer than three horses. The 
recommendation of the committee was that application be 
inade to the Ministry of Health for sanction to a loan not 


exceeding £11,000, to cover the estimated expenditure.— 
Electric Vehicle. 


Electrical Signalling on Railways.—In La Torhnigue 
Moderne for November, 1919, the methods of repeating 
mechanical signals on locomotives which have been tried in 
France are reviewed, and а new system of wireless сош- 
munication, designed to obviate the troubles inherent to 
mechanical contact devices, is described. This system hag 
been developed by M. Augereau, and is to be installed on 
the State railways. Alongside of the mechanical signal a 
eimple wireless set similar to that used by the army in the 
war is fixed; it consists of a small induction coil giving a 
3-em. spark with an 8-volt battery, a spark gap, and an 
antenna consisting of a copper wire 15 m. long, supported 
horizontally parallel to the track at a height of 1.5 m. One 
pole of the battery is earthed; the other is connected to an 
insulated rail by way of the primary of the coil, and a switch 
connected with the signal closes this circuit when the signal 
is put at danger.“ No current passes, however, until the 
insulated rail is earthed by the passage of a train over it, 
when the coil is energised and hertzian waves are emitted. 
As the passage of a long train would operate the apparatus 
for an unnecessarily long time, two '' economy treadles’”’ are 
inserted in the primary circuit at a suitable distance apart, 
and are provided with dash-pots which delay their action, 
Bo that the signal is only given, and the battery is only in 
operation whilst the leading wheel is passing from one treadle 
to the next. On the locomotive a local battery, an electro- 
magnet, and а coherer are connected in series, and а copper 
antenna 1s connected to the coherer, the other pole of which 
is earthed. As the antenne are close together when the 
locomotive is passing the signal, the coherer is excited by the 
electric waves and permits the battery current to flow through 
it, actuating the electromagnet, and thereby tripping 
mechanism which sets a steam whistle in operation. A rather 
complicated locking apparatus is associated with the system, 
for the purpose of registering on the  speed.recorder the 
operation of the signal, and its cancellation by the driver; 
it will be observed that the svstem only functions when a 
locomotive runs past a signal which is at“ danger.“ 

Manv accidents have taken place on the French railways 
through failure to observe the mechanical signals, and the 
Ministry of Public Works hae therefore decided to install 
the Augereau svatem on all the State railways and locomotives 
as Soon as possible. mE 
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Load Dispatching lu Central-station Systems. — A des- 
cription is given in the Electrical World of the system opera- 
tors department in the Philadelphia Electric Co.'s system. 
The principle of controlling the equipment under the 
orders of a load dispatcher was inaugurated ten yeara ago, 
when there were only two generating stations and a dozen 
sub-stations in the system. There are now ten generating 
stations, 28 regulator sub-stations, and 45 industrial sub- 
stations. An automatic record chart is provided in tree large 
panels, containing in symbolic form every single apparatus 
with which the operator is concerned. 'There are about 800 
eignal lights on this board, denoting the various pieces of 
apparatus in service. These lamps are operated from a key- 
board in the load-dispatcher telephone exchange, and provide 
an extra representation of the whole system at every moment. 
In addition to complete telephone communication, a telauto- 
graph system is provided, and the whole equipment 1з con- 
sidered to be a good model to follow in organising a load 
dispatching system for a complex network. The network 
controlled by the Philadelphia system covers an area of 245 
equare miles, and includes а generator capacity of 240,000 
K. V. A. The load dispatcher's responsibility extends from the 
boilers to the distribution circuits, and includes the generation. 
transmission, and distribution of the proper amounts of 
energy. The dispatcher computes the demand to be met, 
schedules it on to the various stations, ascertains that each 
station has sufficient steam and electrical capacity to carry 
the proposed load, and that there is sufficient reserve equip- 
ment in each station. In order,to do this, he maintains 
records showing Ше load required by each sub-station and 
distribution circuit. No switching is done without his in- 
etruction, except the standardised operations provided for 
emergencies. No set is started or stopped, and no apparatus 
зв worked upon without a permit from the dispatcher, who is 
aleo responsible for all blocking and for the testing of new 
and repaired equipment. | 

Electrified Seed.—The January number of the Journal 
of the Ministry of Agriculture contains, among other interest- 
ing features, a report by Mr. E. J. Russell, Director of the 
Rothamsted Experimental Station, relating to the electrolytic 
treatment of seeds (Wolfryn process). described im our pages 
on several occasions last vear. The writer states that 
during the past three seasons there has been offered to farmers 
seed treated by this process which, it is claimed, causes 
marked increase in yield. The cost of the treatment in the 
case of wheat seed is about 28s. per quarter, which works 
out at about 7s. to 10s. 6d. per acre. Mr. Russell, after 
examining the results of experimental tests, concludes that 
the failure of electrified seed to give апу increase in yield 
under the carefully controlled conditions of an experimental 
station trial, shows that the process lacks certainty. “It 
cannot be compared in effectiveness with manuring, which 
succeeds nearly every time if properly done." The risk of 
failure seems so great, he adds, that the farmer should look 
upon it as an adventure which may or may not prove profit- 
able.— Morning Post. 


INSTITUTION NOTES. 


Institution of Electrical Engineers. —The annual dinner of the 
North-Eastern Centre was held in Newcastle-on-Tyne on January 
30th, under the presidency of Mr. W. Cross, the local chairman, 
who was supported by the Lord Mayor of Newcastle (Mr. Walter Lee) 
and Mr. Roger T. Smith, President of the Institution. The loyal 
and patriotic toasts were honoured, the chairman remarking upon 
the many applications of electricity made during the war. Mr. 
A. P. Pyne then gave the health of the President and the Council 
of the Institution, who devoted a large part of their energies to 
looking after the interests of electrical engineering, and particularly 
those of the 8,200 members. The President, in replying, said that 
during the war the idea of service gripped the individual of almost 
every class. but now, probably through re- action. the idea of service 
seemed to have departed altogether from the ideas of the wage- 
earner. The wage-earner had demanded a shorter day, and very 
rightly, but in order that he might enjoy that shorter day, pro- 
fessional men and members of the middle classes had had to work 
longer hours without any extra pay. The intellectual Socialists had 
always claimed that service for the State was the ideal. and even 
some of the members of the Miners’ Union had stated that if the 
mines were all nationalised the miners’ hearts and ideas would be 
changed by some miracie, and they would at once give willing and 
full service and increase the output of coal. That, he thought. 
had to be taken with a grain of salt, and it seemed to be left to the 
professional and middle classes, and to those to whom service for 
their country was a sort of family tradition, to refute the doctrine 
that organised selfishness was the only way in which they could 
continue their social and industrial life. He believed that service 
snd sacrifice were alone worthy of the highest condition of a 
civilised state. Speaking of the work of the Institution, he said 
their greatest asset was the Territorial Centres, and the increase, or 
decrease, of the value of that asset depended very largely upon the 
Centres themselves. Ita vulue would be best increased if the 
members of the Territorial Centres would keep before them the 
ideal of service for the Institution and the industry which the 
Institution represented. 

Mr. H. W. Clothier proposed the toast of The City of New- 
castle.” He said that the huge electrical developments emanating 


from the men of Newcastle were maintaining the city's name for 
originality and greatness. In that district they had an electric 
power system covering 1.000 sq. miles, with a huge mesh-work of 
copper connections, and the system was becoming a model not only 
for England but for the whole world. 

The Lord Mayor responded, and alluded to the part played by the 
members of the electrical profession in the war. 

The health of The Guesta" was submitted by Mr. J. R. Beard, 
to which Mr. H. Shaw and Mr. Ll. B. Atkinson responded. 


LIVERPOOL SuUnB-CENTRE. — As reported in our issue of 
January 30th, this Sub-centre was opened on January 19th, when 
Prof. Marchant, D. Sc., delivered his inaugural address. The 
Vice-Chancellor of the University (Dr. Adami) heartily welcomed 
the members, and said that electrical power апа transmission was 
a question of great importance to the University. Mr. Roger 
T. Smith, President I. E. E., referred to the activity of the Institution, 
indicated by the way in which branches had sprung up in so many 
parts of the country. He reminded his audience that the future 
of the Institution was, to а great extent, in the hands of these 
Centres and Sub-centres, and he hoped that the members would 
feel that it was their duty to support the Council and President in 
every way possible. Mr. Smith said that Prof. Marchant was а 
very valuable member of the Council, and the members were to be 
congratulated upon securing him as chairman. Mr. C. H. Word- 
ingham, C.B.E., said that the primary reason forthe formation of 
sub-centres was that it was as impossible for many members to 
attend Territorial Centres asto meetin London. It was undesirable 
to form new centres for these districts—first, on account of the 
comparatively small number of members, and also because, under 
the constitution of the I.E.E., the chairmen and past chairmen of 
Centres were entitled to seats on the Council, and, therefore, if there 
were too many centres, the elected members of the Council would 
be entirely outnumbered. He recommended specialisation in wire- 
leas telegraphy and the equipment of ships, as being the most 
important branches of electrical work for Liverpool. Dr. Marchant 
then read his address, of which an abstract appeared in our last issue. 
Mr. Dickinson proposed a vote of thanks to the chairman, which was 
seconded by Mr. G. Н. Nisbett. Prof. Marchant, in his response, 
said that thanks were due to the Vice-Chancellor and Messrs. Roger 
T. Smith and C. H. Wordingham for attending and addressing the 
meeting. He regretted that Mr. J. Н. Robertson, the chairman of 
the North-Western Centre, was forced to be absent on account of a 
prior engagement. : 

INFORMAL MEETING.—On Monday evening last there was a full 
attendance to hear Major T. Rich's paper on “ Engineering Experi- 
ences During the War." The author dealt largely with the 
administrative system which was in force on the Western Front, 
and levelled a telling indictment against the methods adopted in 
connection with the Engineering Department, which only too often 
resulted in the appointment of officials who were wholly ignorant 
of their functions, the employment of apparatus utterly unsuited 
to its purpose, and an appalling amount of inefficiency and wanton 
waste of money. The enemy, on the other hand, not only employed 
competent engineers, but also gave them adequate authority to 
carry their plans into execution, with the result that the resources 
of engineering were utilised to the full against us ; the French 
also attained & high standard of efficiency in their engineering 
work. Major Rich made it clear that his criticisms were directed 
not against the personnel of the Royal Engineers, but against the 
effete system of training and administration which made such 
things possible. and which unquestionably greatly prolonged the 
war, besides adding to the cost enormously. He also gave ап 
account of the electrical engineering methods and apparatus that 
were employed in the field. An interesting discussion followed, in 
which many members who had been actively engaged in engi- 
neering operations in the various fields of war took part. 


WESTERN CENTRE.—At the meeting at Cardiff on Monday 
evening last, the chairman (Mr. Arthur Ellis) presided over an 
excellent attendance, and stated that the suggestion of holding a 
summer meeting of the Institution in the area covered by the 
Western Centre had received a most gratifying reception at head- 
quarters, and the details for arrangements had been relegated toa 
Sub-Committee. The date provisionally selected was Monday, 
July 12th, and the proceedings would last until the following 
Friday. Members were urged to use every endeavour to ensure the 
success of the meeting. In consequence of continued pressure of 
business, one of the joint hon. secretaries (Mr. A. J. Newman) had 
found it necessary to resign the duties appertaining to that office, 
апа Mr. A. J. Ostler (Bristol Corporation Electricity Department) 
had accepted the vacant post. After the transaction of routine 
business, the paper of Messrs. A. G. Ellis and J. L. Thompson on 
"Large Power Transformers" was read by Mr. A. G. Ellis, and 
discussed. Prior to their departure for Bristol, the members and 
visitors from that city enjoyed the hospitality of the chairman. 


East MIDLAND SUB-CENTRE.—A sB8ub-centre has been formed, 
with hesdquarters at Loughborough. and Mr. F. S. Grogan, 
M. I. E. E., has been invited to act as chairman. Meetings will be 
held at Loughborough, Derby, Nottingham, and Leicester. The 
inaugural meeting took.place on February 3rd, at the Technical 
College. Loughborough. 

Association of Mining Electrical Engineers.—At a meeting of 
the Birmingham Branch on January 24th. Captain Douglas Wilson 
read a paper on TheSemi-Diesel Crude Oil Engine.“ The speaker 
pointed out the incorrectness of the name applied to the engine, 
and said it was preferable to describe it as a surface ignition engine, 
having as an essential feature an uncooled portion of the com- 
bustion chamber normally at high pressure, which augmented the 
heat generated by compression. Mr. E. P. Hollis, who presided, 
spoke upon " The Advantages of the Oil Drive." 
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Edinburgh Electrical Soclety.—On January 28th a paper on 
the "New Regulations for Electrical Ship Equipment was read 
by Mr. D. 8. Munro, M.LE.E., and discussed by the members 
present. In view of the inability of Mr. Plucknett to have special 
petrol.gas plant forward for demonstration in time for the next 
meeting, his paper has been postponed. Mr. Law, of the Royal 
Infirmary, has volunteered to deliver & lecture on Wednesday, 
February llth, the subject being The History and Development 
of X-Ray Apparatus. The lecture will be of special interest, and 
is to be illustrated by lantern slides. It will be held at the 
Philosophical Institute at 8 o'clock. 


OUR PBRSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. E. W. SELLS, manager for Oswald Jones & Co., electrical 
and power engineers, of Maidstone, has returned from service 
in Mesopotamia and rejoined the business. 

Colonel Н. C. Sparks, C. M. G., D. S. O., M. C., M, I. E. E., 
M. I. Mech. E., has been appointed a governor of Faraday 
House Engineering College, where he was a student from 
1891-1892. 

Friends of Mr. J. Winkissos, M. I. E. E., M. I. Mech. E. (who 
recently resigned his position of tramways electrical engineer 
to the City ot Hull Corporation), will be sorry to learn that 
he is at present undergoing a serious operation at the Royal 
Infirmary, Hull. u 

Mr. J. Н. CASTELL has resigned his position with the British 
Thomson-Houston Co., Ltd., after 15 years’ service at Rugby 
and Willesden. Upon leaving he was presented with a gold 
watch by his colleagues. Mr. Castell is taking up steelwork 
and foundry agency work at Clun House, Surrey Street, 
Strand, W.C., and will represent, amongst others, Messrs. 
S. Wheeler & Co., constructional engineers, Smethwick. 
Mr. E. KiLBURN Scott, who has been in New York for the 
past two years, was in Canada last month on a visit, and on 
January 6th he was to deliver an address at a meeting of 
the Canadian Club at Owen Sound, Ont. 

Over 200 applications have been received for the post of an 
engineer to supervise the mechanical and electrical en- 
gineering work at Edinburgh, particularly in connection with 
the baths and wash-houses. А sub-conunittee of the town 
council is to draw up a short list. 

Mr. F. WaLTON, of Bradford, has been appointed chief 
constructional engineering assistant to the Southend-on-Sea 
Corporation Electricity Works, at #400 per annum. 

Mr. Y. Sa4viLLE has been appointed assistant manager of 
the Plymouth tramways undertaking. 

Burnley Town Council has decided to increase the ealary 
of Mr. Н. MozLEY, tramways manager, from £900 plus £75 
war bonus per annum, to £675 per annum including bonus. 

Burnley Electricity Committee has recommended the fol- 
lowing increases: Mr. J. E. Зтаккік, chief engineer, from 
£674, including £73 bonus to 4800 per annum; Mr. T. B. 
NrTTER, chief assistant, from £330, including £80 bonus, to 
£300 per annum. 

The salary of the tramways manager at Haslingden has 
been increased to £350 per annum. 

Commander J. R. ScHOFIELD, principal of the Swansea 
Wireless Training College, has been presented by ex-service 
students of the college with a barometer. 

Newport (Mon.) Electricity and ‘Tramways Committee has 
recommended that the salaries of Mr. A. N. Moore, electrical 
engineer, and Mr. N. J. YOUNG, tramwuys manager, be in- 
creased, as from January Ist last, to £800; from April Ist to 
£850, and from January Ist, 1921, to £900. | 

Mr. S. С. Pook, shift engineer at the Peterborough Cor- 
poration electricity works, has been promoted to the position 
of second assistant engineer. 

For the post of assistant engineer to the Willesden District 
Counci] electricity department, 130 applications were re- 
ceived. Three were selected to appear before the Electricity 
Committee, and Mr. I. D. Sparks was appointed. 

Mr. Frank H. Сак informs us that owing to ill-health he 
has resigned his position with Messrs. Isaacson & Brown, 
Ltd.. with whom he has been for fourteen years. 

The St. Helens Town Council is ‘recommended to increase 
the salary of Mr. B. Т. flAwkrINS, the Corporation electrical 
engineer, from £500 to £600 per annum. 


Obituary.— Mr. J. W. Prxrorp.—The death occurred on 
January 2th of Mr. James William Penfold, who was chair- 
man of Messrs. Page & Miles, Ltd., electricians, of Brighton. 
He served on the Town Council for over 15 years. 

Mn. W. J. KEMbER.—We regret to learn that Mr. William 
James Kember, of The Nest. Finwood Hill, Warwickshire. 
died of pneumonia on January 27th, aged 67 years. He was 
well known to manufacturers in the metal trades throughout 
the country as a representative of Messrs. W. Canning and 
Co., of Birmingham, having been in their service over 26 
years until his retirement in 1918, 


THE PROGRESS OF AUTOMATIC SUB- 
STATIONS IN U.S.A.” 


Тнк first automatic eub-station control was put into operation 
on Christmas Eve, 1914, in the Union sub-station of the Elgin 
and Belvidere Electric Railway, and in the following August 
the two remaining sub-stations of this road were equipped. 
The success of the venture immediately attracted the atten. 
tion of railway engineers, so that several automatic-control 
equipments and complete sub-stations were purchased and 
installed in 1916. It is of interest to note that the second 
railway company to install an automatic railway substation 
decided to operate a semi-outdoor station, provision being 
made for housing only a 500-kw. rotary converter, the switch- 
board and the drum controller. At this time two other 
systems decided to install a total of 12 automatic equipments. 
One of these early installations was the first portable auto- 
matic sub-station. In 1917 the first installation involving the 
operation of two synchronous converters in series was made, 
and in 1918 two synchronous converters were first automati- 
cally operated in parallel. Two more portable automatic sub- 
stations were put into service in this year. Four and one- 
half years after the first experiment was made there were 
35 full- automatic and two semi- automatic, or remote-controlled 
sub- stations in actual operation, and an additional 31 automatic 
and four semi-automatic equipments stood on order with 
manufacturers. These 72 equipments control several types of 
synchronous converters and motor-generator sets of capacities 
varying from 200 to 2,000 kilowatts. 

On May Ist a number of control equipments sufficient to 
control 37,500 KW. of rated machine capacity had been pur- 
chased. Thus far the tendency has been to apply automatic 
control more generally to machines having rated capacities of 
500 KW. and under, the total number of machines coming 
within this range being 58. This number includes twenty 
300-kw. and twenty-eight 500-kw. units. A good start is, 
however, being made on machines of larger capacity, as one 
1,000-KW. synchronous converter is now operating automatically 
and six 1,000-kw. synchronous converters, one 1, OOO-KW. 
motor- generator set, two 1, 500-KW. synchronous converters. 
and one 2,000-k W. motor-generator sets are on order, and will 
probably be put in service before the close of 1919. 

While 44 stations are to receive 25-cycle energy, а total of 
18 stations are to receive 60-cycle energy, and eight stations 
wil operate at odd frequencies, including 30, 35, 40, and 50 
cycles. The high-tension line voltage varies from 2,200 to 
66,000. The trolley voltage supplied is generally standard at 
600 volts direct current, excepting one 1,200-volt direct-cur- 
rent system and one 1,500-volt direct-current system. 

While the largest synchronous converter yet to be auto- 
matically controlled is a 1,500-kw. machine, and the largest 
1Ünotor-generator set a 2,0U0-Kw. machine, there is at the pre- 
sent time in operation a 3, 000-K. v. A. synchronous condenser. 
The first automatically controled  waterwheel generating 
station, which contains three 500-KW. generators arranged 
to operate in parallel either under the influence of full-auto- 
шайс control at the generating plant or controlled if desired 
by an operator in the main steam-generating station at a 
distant point, was put in-operation in 1918. "The success of 
this installation МШШ question makes possible the develop- 
ment of a considerable number of small water powers that 
otherwise could not be developed because of the cost of operat- 
ing labour. 

Several companies have chosen automatic equipment in con- 
sideration of the saving possible from the elimination of light 
load losses, as well as from a consideration of saving in 
labour. The largest figures received gave an estimated saving 
of $400 per annum on a 300-kw. station, and $700 on a 
500-KW. station. One company installed a 250-Kw. auto- 
matic station to replace a floating battery between two sub- 
stations ten miles apart, in preference to spending $5,000 
for necessary repairs to the battery. When some of the 
automatic sub-stations were built in new locations, however, 
it was in several cases possible to remove feeder copper which 
possessed a value sufficient to offset in part the cost of con- 
struction of the sub-station building with its equipment. 
In an exceptional case the cost of construction of a two-unit 
&ub-station containing two 300-Kw. synchronous converters 
was more than offset bv the value of the feeder copper that 
was removed from the distribution system, and a more satis- 
factory line voltage was maintained on the line as a whole. 
The most notable saving in copper was made in Des Moines, 
where, through the installation of a system of automatic 
sub-stations, an amount of feeder copper was taken down 
which, at 20 cents per pound. was worth $90,200, and at the 
same time a sub-station and distribution system were ob- 
tained which cost according to estimate $141,700 less than an 
equivalent system to give the same voltage regulation would 
have cost, had additional manually operated synchronous con- 
verters been placed in the central power station and addi- 
tional feeder copper put up on the outside lines. Ag an 
example of another exceptional case, it has been estimated 
that one important interurban line in central New York 


*Abstract in Power from the report of the Committee on 
Power Generation presented at the convention of the Ашеп- 
can Electric Railway Engineering Association, at Atlantic 
City, N. J., October, 1919. 


Vol. 86. No. 2,202, Ревволвү 6, 1920.] THE ELECTRICAL REVIEW. 


188 


State, ' because of ite surplus feeder capacity can, by adopt- 
ing automatic sub-stations and removing part of this copper, 
make an annual saving of $24,000 with „ Zero 
investment. These examples are unusual, but are given to 
illustrate the possibilities that are offered in not a small 
number of cases. 

It was brought out in the discussion on this report that at 
the present time the economic limit in automatic sub-station 
capacity is about 6,000 Kw.; above 6,000 kw. it is more econo 
mical to install manually operated equipment. 


e NRW COMPANIES REGISTERED. 


W. B. & J. Bain, Ltd. (10,912).—Private company. Re- 
gistered in Edinburgh January Ast. Capital, £7,000 in £1 shares. To acquire 
ihe business of general and electrical engineers and merchants, agents for 
manufacturing engineers, carried on by W. B. Bain and J. Bain, at 52, Robert- 
wn Street, Glasgow, as W. B. & J. Bain. The subscribers and directors 
(cach with one share) are: W. B. and J. Bain, engineers, both of 92, Robert- 
son Street, Glasgow. Secretary: А. McLean, Registered office: 52, Robertson 
Street, Glasgow. 


Bernard Tomlinson, Ltd. (10,911).—Private company. 
Registered in Edinburgh January 21st. Capital, £3,000 in EI shares. Го 
acquire the business of a heating engineer formerly carried on by the late 
B. R. Tomlinson in Glasgow. The subscribers (each with one share) are: 
Mrs. A. Tomlinson, 969, Argyle Street, Glasgow; and J. E. Polding, 34, Hyde 
Street, Townhead, Glasgow, heating engineer and manager. The directors 
are: Mrs. A. Tomlinson, J. E. Polding and P. Daly, jun., Ja, Great Hamilton 
Street, Glasgow. Solicitors: Donaldson & ‘Turnbull, 97, Willington Street, 
Glasyow 

Staffordshire Electrical Accessories Co., Ltd. (163,356) .— 
Private company. Registered January 27th. Capital. £6,000 іп 41 shares. 
To take over that portion of the business belonging to Н. Е. Howells and A. 
Douglas which relates to the repairing and overhauling of dynamos, motors 
and all kinds of electrical apparatus, electrical wiring, buying of motors and 
dvnamos for sale, and sale of electric light accessories, carried on at 21а, Lich- 
feld Street, Hanley, Staffs. The first directors are: Н. F. Howells, 40, I. ich- 
feld Street, Hanley; A. Douglas, Norrisdene, Imperial Road, Matlock, Derby- 
shire. Solicitor: R. W. Beswick, 4, Bagnall Steet, Hanley. Registered 
utice : 21a, Lichfield Sweet, Hanley. 


Broit, Ltd. (163,372) .— Registered January 28th. Capital, 
£350,000 in £l shares. Objects: To take over the business of electrical and 
mechanical engineers, and manufacturers of and dealers in electrical apparatus, 
plant, fittings and apparatus of all kinds, carried on by Brolt, Ltd. (incor- 

rated in 151) at Birmingham and elsewhere. Minimum cash subscription 
7 shares. The first directors are: B. Brooks, Blackwell Court, near Broms- 
grove, Worcs.; A. C. Johnson, Nupur, Wylde Green, Birmingham; A. Brown, 
Navling Hurst, 138, Stamford Hill, N.; E. Brown, 2, Chesterfield Gardens, 
Hampstead, N. W.; Н. W. Alexander, 83, Bunbury Road, Northfield, Birming- 
ham. Solicitor: R. Pinsent, 6, Bennetts Hill, Birmingham. 


Small Power Dynamo and Motor Co., Ltd. (163,409).— 
Private company. Registered January 28th. Capital, £5,000 in £1 shares. 
Objects: To take over the business of electrical and mechanical engineers, 
carried on by A. Radcliffe and F. S. Blakey at 129, Old Lane, Higher Open- 
shaw, Manchester, as the Small Power Dynamo and Motor Co." The sub- 
«ribers (each with one share) are: A. Radcliffe, 18, Ackeroyd Avenue, Gorton, 
Manchester, electrical engineer; F. S. Blakey, Koeslyn, Grangethorpe Drive, 
l.evenshulme, Manchester, electrical engineer, Permanent directors: А. Rad- 
cliffe and Е. S. Blakey. Qualification, £100. Registered office: 129, Old Lane, 
Higher Openshaw, Manchester. 


British East Africa Power Development Co., Ltd. 
(163,345).—Private company. Registered January 27th. Capital, 21,000 in £10 
shares. The company is formed as a subsidiary company to the British Water 
Power Development. Co., Ltd., to acquire, and if necessary extend (1) the 
Thika Sisal Hydro Electric. plant; and (2) the head works and rights of 
Messrs. Swift, Rutherford & Co. on the Maragua River, both in Fort. Hall 
District, British East Africa; to acquire all present and future rights, con- 
tracts, licences and concessions for the supply of hydro-electric power in 
British East Africa; to promote the developmegt of hydro-electric, electric. 
hydraulic and water power (primarily in East and Central Africa), &c. The 
first directors are: D. Spencer, 1, Hall Place Gardens, St. Albans, director, 
British Water Power Development Co., Ltd.; R. H. Mackenzie, à, Gordon 
Road, Ealing, W., director, British Water Power Development Co., Ltd.; W. 
F. Harwar, 10, Dulta Road, New Wandsworth, S.W., secretary, British Water 
Power Development Co., Ltd., and secretary, Tripline Investment Corpora- 
поп, Ltd. Solicitor : L. M. Parkin, 114a, Chancery Lane, W.C. Registered 
office : 41, Parliament Street, S. W. I. 


Power-Rectiflers, Ltd. (163,400).—Private company. Re- 
gistered January 28th. Capital, 000 in £1 shares. To carry on the busi- 
ness of electrical and mechanical engineers, manufacturers of and dealers in 
transformers, mercury-arc rectifiers and accessories appertaining thereto, &c. 
The first directors are: G. Boner, Baden, Switzerland, manufacturer; A. C. 
Eborall (managing соо 9, Old Queen Street, Westminster, S. W., elec- 
trical engineer, Solicitor: W. T. Holland, 65, Bishopegate, Е.С. 


Petter Gauge and Precision Tool Co., Ltd. (163,458).— 
Private company. Registered January 28th. Capital, £100 in £1 shares. To 
carry on the business indicated by the title. The subscribers (each with one 
-hare) are: V. G. Medley, 23, Austin Friars, E.C., chartered secretary; J. E. 
Batey, Greencroft, Old Farm Road, Sidcup, engineering works manager, 
Table “A” mun рее Secretary: V. б. Н. Medley. Registered office : 
23, Austin Friars, Е.С. 

Paxton's (Cardiff), Ltd. (163,221).—Private company. 
Registered January 23ed. Capital, 23,000 in £1 shares (1,000 founders) То 
take over, as from February Ist, 1919, the business of electrical engineers 
carried on by A. Paxton and H. W. C. Hinchley at Regal Works, Whit- 
church Road, Cardiff. The first directors are: A. Paxton, 82, Westbourne 
Road, Penarth, engineer; Н. W. C. Hinchley, 348, Whitchurch Road, Cardiff. 
Solicitor : А. Giles, 34, Queen Street, Cardiff. 


National Electric Signs, Ltd. (163,301).—Private com- 
pany.—Registered January 26th. Capital, £5,000 in 21 shares. То сыгу on 
the business of electric and illuminated sign manufacturers as formerly car- 
ried on by Н. Н. Scott and б. I. Scott at 57-59. Long Acre, W. C., as the 
* National Electric Sign Co." The subscribers (each with one share) are: 
W. J. Hosea-Ward, 20, Aylestone Avenue, Brondesbury, N.W.6, manufacturer 


of electrical s; Н. Н. Scott, 59, Long Acre, W.C., electric sign manu- 
facturer. he subscribers are to appoint the first directors. Registered 
office : 61 and 62, Lincoln's Inn Fields, W. C. 

T. C. Smith, Ltd. (10,917).—Private company. Regis- 


tered in Edinburgh January 23rd. Capital, £50,000 in £1 shares. To acquire 
from J. Duncan Nos. 21-25, Bon-&ccord Steet, Aberdeen, the business carried 
on by him tkere аз a motor and electrical engineer, &c., under the name of 
“Т. C. Smith & Co." The subscribers (each with one share) are: J. 
Duncan, Tillycorthie, Odny, Aberdeenshire, mine owner; E. Milne, 2), Bon- 
accord Street, Aberdeen, manager; R. Watt, Bon-accord Street, Aberdeen, 
banker. The first directors are: J. Duncan, E. Milne and R. Watt. Regis- 
tered office : 21, Bon- accord Street, Aberdeen, 


Cowlishaw, Walker & Co. (1920), Ltd. (163,075).—Regis- 
tered January Ast. Capital, £150,000 in £1 shares. To take over the busi- 
ness carried on at Etruria, Staffs, by Cowlishaw, Walker & Co., Ltd., and to 
carry on the business of manufacturers of and dealers in engines, boilers, 
colliery plant, brick and tile machinery, builders' plant, pumps, oists, cranes, 
electrical appliances, &c. The directors are: E. W. пац. Gatehampton 
House, Goring-on-Thames, director of Industrials, Ltd.; F. . Poynor, 10, 
Gerrard Road, Barnes, S.W., director of Robert Warner & Co. (Engineers), 
Ltd.; W. A. Hunter, Charlton Lodge, Thornton Heath, managing director 
of Industrials, Ltd.; J. A. Edmondson, Woodville, Trentham Road, Stoke-on- 
Trent, joint managing director of Cowishaw, Walker & Co., Ltd. Solicitors: 
Slaughter and May. Registered office: 14-16, Cockspur Street, S.W. 


British Generator Co., Ltd. (163,515) .—Private company. 
Registered January 30th Capital, £5, in £1 shares. To take over the 
business of an electrical and mechanical engineer carried on by W. A. Hymas 
at 481, Oxford Road, Reading, as W. A. Hymas & Co., together with 
the rights of the said vendor in an invention for an electric lighting apparatus. 
The t directors are: W. A. Hymas, 481, Oxford Road, Reading; J. S. 
Mills, Woodview, Newton Abbot, Devon. Solicitor: F. J. Radcliffe, 1, Blsgrove 
Street, Reading. Registered office: 481, Oxford Road, Reading. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Reform Lighting Co., Ltd.—Satisfaction registered De- 
ae 19th, 19179, of £900, balance of charge for £2,750, registered March, 
1913. 


Browning & Lambert, Ltd.— Mortgage on Manor House 
stables, Folkestone, registered December 17th, 1919, to secure all moneys due 
or to become due from the company to L.J.C. & Midland Bank, Ltd. 


English Electric Co., Ltd.—Mortgage on the company's 
undertaking and property, present nnd future, including uncalled capital, 
registered December 16th, 1919, to secure. all moneys due or to become due 
from company to Lloyd's Bank, Ltd., not exceeding £500,000. 


Cutting Bros., Ltd.—Particulars filed December 12th, 
1919, of £20,000 2nd debentures, charged on the company's undertaking and 
property, present and future, including uncalled capital, amount of present 
issue being £12,000. 


CITY NOTES. 


Anglo-Argentine Tramways Co., Ltd.—In reply to many 
inquiries, the directors announce that the Municipality of 
Buenos Ayres, recognising the justice of the claim to an 
increase of fare to meet charges which were never contem- 
plated when the concession rate was fixed, have sanctioned 
a conditional increase from 10 cents (the fare fixed by the 
company's coneession) to 12 cents. It is hoped-that the in- 
crease, which is to come into operation 90 days after pro- 
mulgation of the ordinance, will place the company in a 
position, in the near future, to ineet the pressing demands 
of Labour for increased wages, the cost of the reduction of 
the working day to eight hours, and its obligations under 
the new Pension Law, besides contributing matenally to- 
wards the extra cost of working for which the abnormal 
price of fuel is largely responsible. The increased fare cannot 
affect the accounts for the year 1919 (which have had to 
bear the burden of heavy fuel charges), but will be in force 
during the major portion of the current vear. The directors 
hope the alteration. will enable them to resume, at an early 
date, payment of dividends on the first preference shares, 
which, since July 186, 1917, have been pussed.—Times. 


Stock Exchange Notice.—Application has been made to 
the committee to allow the following to be ofticially quoted :— 

Melbourne Electric Supply Co., Ltd.—£12,674 consolidated 
ordinary stock. 

Llandudno & Colwyn Bay Electric Railway, Ltd.—For 
the year ended November, 1919, the profit was £5,196 (plus 
£387 brought forward), after providing for debenture charges. 
£1,860 1з put to sinking fund, a dividend of 4 per cent. per 
annum (less tax) requires £2,783, and £940 is to be carried 
forward. There have been heavy increases in operating 
charges, owing to additions to pay апа in maintenance 
charges, owing to exceptional expenditure upon repairs to 
and renewals of rolling stock and permanent way. The 
existing rolling stock is now in sound condition, and a small 
addition to the number of cars is now under consideration. 
The sinking fund instalinent due on January lst has been 
charged against tbe revenue for the year, and no further 
provision has been made for depreciation of the system. 


Capital Increases in Germany.—The directors of the Berg- 
mann Electricity Works Co. ask for authority to issue de- 
bentures up to 20,000,000 marks in case of necessity. The 
Duisburg Cable Works Co. propose to raise the share capital 
from 3,000,000 to 6,000,000 marks by the emission of new 
ordinary shares, each having triple voting powers. The share 
capital of Max Schorch & Co., of Rheydt, is to be increased 
from 2,625,000 to 10,500,000 marks; and an augmentation from 
6,000,000 to 12,000,000 marks is to be carried out by the Dr. 
Paul Meyer Co., of Berlin. 


Western Telegraph Co., Ltd.—The directors have de- 
cided to рау in March a dividend of 94 per cent., and in the 
subsequent quarter a siular dividend, the intention being to 
pay а final dividend of 34 per cent., making 10 per cent., free 
of tax, for the vear, paying no bonus. 100,000 ordinary shares 
аге to be issued to meet expenditure which is being incurred 
to add to and improve the cable eervices. They will be offered 
at par to shareholders. 
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Eastern Telegraph Co., Ltd. — The directors have decided 
to pay in May a final dividend for 1919 of 54 per cent., making 
10 per cent. for the year, free of tax, paying no bonus. 
41.000, 000 ordinary stock is to be issued to meet expenditure 
which is being incurred to add to and improve the cable 
services. It will be offered at par to holders of the ordinary 
stock. 


Eastern Extension Australasia and China Telegraph Co., 
Ltd.—lhe directors have decided to pay in May next a final 
dividend for 1919 of 51 per cent., making 10 per cent. tor 
the year, free of tax, paying no bonus. 100,000 shares are to 
be issued to meet expenditure which is being incurred to add 
to and improve the cable services; they will be offered at 
par to sharcholders. | 

City of Buenos Avres Tramways (1904) Co., Ltd.— 
Balance dividend Is. 3d. per share, making 5 per cent. per 
annum, less tax. To general atuortisation fund, £6,200; car- 
red forward, 4138. 

Mann, Egerton & Co., Ltd.—For the year ended Septem- 
ber, 1919 (that 1s prior to the issue of the recent prospectus), 
dividend of 40 per cent. on 30,000 ordinary shares, carrying 
forward, subject to excess profits duty, £48,654. 

Westminster Electric Supply Corporation, Ltd.—Dividend 
for the half-year ended December, 1919, at the rate of 13 per 
cent. per annum, less tax, making 10 per cent. for the year. 

Calcutta Electric Supply Corporation, Ltd.—Units sold to 
consumers during four weeks ended December 26th, 1919, 
2,224,603, compared with 2,000,352 in 1915. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE difficulty this week is to know where to begin. Through 
all the ten decades—as they ѕесш--1һав this hand has weekly 
(sic) written. under the above heading, no one week can be 
recalled in which there have occurred such dramatic rises in 
cable sto:ks and electricity supply shares simultaneously. 
Eastern Telegraph went up 50 points last Thursday. City of 
London Electric ordimary bas gained a pound per share in 
two days. And there are other rises to matcb. However 
cratop-ridden the hand, the thrill of such sensations. reaches 
it. There is a genuine glow of satisfaction at being able to 
chronicle pric&inovements that must bring so much pleasure 
to the real investor; nor is the satisfaction lessened by the 
fact that it is purely sympathetic, and (unhappily), ішрег- 
sonal. 

All of which, the Able Editor шау parenthetically and 
chillingly remark, is distinctly out-of-place in an ordinarily 
staid, slightly dull feature of this paper. 

Eastern Telegraph ordinary touched 220, а rise of 50 points, 
in а day. Eastern Extensions at 22 were 54 up, Westerns at 
23 showed а gain of the same amount, and Globe ordinary at 
21 were about 5 better. The market, indeed, went off its 
head. Certainly there had been no expectation of the divi- 
dends going up to 10 per cent. on Easterns, Chinas and 
Westerns. Such a thing was not so much as intelligently 
forecast in these columns. But, of itself, the increase in the 
dividends would not have had an ellect like this. It is the 
announcement of the new stock and shares to be oflered at 
par which provides the cause of the excited rises. This is 
melon-cutting to some purpose, and if it be due in any wav 
to a desire to get ahead of Budget possibilities, the cable com- 
panies’ proprietors may feel that there yet remains balın in 
Gilead. | 

The full extent of the rises has not been held, as references 
to our tables show, but the net result of the week's work is 
startling enough to leave a feeling of the gratitude which is a 
lively sense of further favours to come, in the minds of those 
who await the substantial pretuiums which will be established, 
аз a matter of course, upon the new issues after the pre- 
luninaries are over and tbe allotinents make their appearance. 

And should any investor, who has perhaps been moved to 
put money into these securities upon the strength of sugges- 
tions [frequently made here, ask whether the present profit 
should be taken, the reply is that it would be difficult indeed 
to replace the stocks with anything equally sound. 

Great Northern Telegraphs are £3 up, and Telegraph Con- 
structions gained another 10s. at 273. Henleys are 3-16 higher 
at 9 9-16 and Callender's $ at 91, all of which advances are 
due to the strength of the Eastern market. Anglo-American 
deferred is 1} better. United River Plate Telephones have 
recovered 2s. 64. Automatic Telephones, after a dip to 30s., 
rallied to 34s, 6d. The report is due next month. Some of 
those who know—and Stock Exchange experience counsels 
especial caution in such a case—speak of a probably poor, or 
at best colourless, report. after which it may be right to 
"take your seats for the rise?’ if the price goes buck at all. 
Last year the divideud was 6 per vent., the Ls. 24d. being paid 
in March. 

‘The all-round advance which has occurred throughout the 
list of electricity supply shares is due in the first place to the 
increased dividend declared by the Westminster company, 
which hag led to expectations of similar improvements in the 


cases of the other companies. City of London ordinary ha 
rien a pound this week to 14, because of the expectation of 
a honus, so that those who bought the shares when this ide 
was first mooted in these columns three or four weeks ago 
have now a substantial profit. Nearly all the ordinary shares 
in the group are higher. With the outlook changed for the 
better, it is not surprising that holders decline to sell, the 
result being that there is little supply of stock available, and 
consequently prices are quick to respond to any demand. 
The manufacturing list is generally good. As already 
noted, Callenders and Henley's have followed the risa 
amongst cable issues. Metropolitan-Vickers preference 
jumped ӧз. to З 1-16. Electric Constructions are better a 
20s. No particular change has occurred in General Electric 
The air continues thick with gossip about amalgamations and 
new issues, and is rendered exhilarating by various denials, 
So prompt are the latter as a rule that it would appear to be 
simply asking for contradiction if the possibility were sug- 
gested of the General Electric Co., for instance, making a new 
Issue next month of ordinary shares at 978. 6d. per share, to 
be offered to shareholders in the proportion, shall we say, of 
one new share for every three at present held. The engineer- 
ing group 1s also hard, Babcock's improving to 3}. | 
Bombay Electric Trams have further soared to 112, and 
the preference at 153 are £l up. Some people think that 
there is more than a fight for control going on. The Mexican 
list is heavy, and British Columbias have given way after 
their big rises. Brazilian Tractions recovered a point. Anglo 
Argentines are a little easier. Rubber shares are somewhat 
colourless. Amongst armaments, Vickers & Armstrong фк 
play firmness. The Home Railway market is irregular, with 


Undergrounds flat on the uncertainty that envelopes the 
future of the Tubes. d Ё 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY Companies, 


Dividend Price 
—— Feb. 3, Yield 
1917. 1918, 1920. Rise or fall, р 
Brompton Ordinary.. .. .. 10 8 6 а — 618 4 
Charing Cross Ordinary ..  .. 4 4 23 +i ^M t 
do. do. do 4)Pref... 44 4 21 = 8 858 
Chels es. e 4 5 8 3t MINES 
City of London ee ИХ a 8 8 ч +1 5104 
do. do. 6percent.Pref... 6 6 ve +} 648 
County of London .. . .. 7 3 ai +i 755 
do do.6 per oent. Pref. 6 6 9 + 618 4 
Kensington Ordinary ss e 91 6 5 + } 600 
London Electric i - .. МИ Nil là — 
do. do. 6 per cent. Pref... 5 6 +h Ril 6 
Metropolitan. . ио о Amo d Б BY. +4 618 4 
do. s per cent. Pref, ., 4$ ü 2 — 116 6 
St. James’ and Pall Mall .. . 9 10 64 + ё 717 0 
South London „ . 6 5 28 — 712 * 
South Metropolitan Pre. 7 7 1 = тое 
Westminster Ordinary . 9 8 6 +14 7100 
TELEGRAPHS AND TELEPHONE, 
Anglo-Am, Tel. Pref, 4 6 6 91 +4 Ana 
. do. Det. -- 1g 88 81% — 112 
Chile Telephone  .. .. 8 8 6 — 6 56 
Cuba Bub. Ord. Ta 1 7 1 = «8 18 4 
Eastern Extension .. i 8 В 204 +4 «nt 
Eastern Tel. Ord. .. . B 8 200 4354 3 0 0 
Globe Tel. and T. Ord. .. 7 8 30 -3 ЧИ 
do. do. Pref, . 6 6 94 = вві 
Great Northern Tel. . 99 99 +8 8 60 
Indo-Fnropean з . 18 18 485 — 818 4 
arconi i e . 20 25 == 6 85 
Oriental Telephone Ord. .. . 18 10 ? "xd = ч 416 0 
United R. Pate Tel. 8 8 a] +e RS 
West India and Panama . 1⁄8 18 lá — 596 
Western T«legraph.. . `8 8 203 +8 чит 
РИНЕ Номи Rais, T 
entra ndon Ord. Assented .. =" 61 
Metropolitan .. МЕ дә sg і i iy —13 5 8 & 
do. District — ..  .. Ni Nil 904 — 4 Nil 
Underground Electric Ordinary.. Nil Ni! 21 — 1 Nil 
do. do. "A" " Nil Ni 5/6 —2)- Nil 
do, do. Income .. 4 5 81 —23 8 25 
FoREIGN. Trams, &0. 
Adelaide Sup. 6 per cent. Pref. .. 6 6 81 = 1410 
Anglo-Arg. Trams, First Pref, .. 53 Nil 34 — E 
do. do. 2nd Pref. .. — — Bj = n 
do. до, 5 Deb. 8 вл — ы 
Brazil Tractiong  .. =. vu 57 1 = 
Bombay Electric Pref... b. в 6 15i 711 1 
British Columbia Elec. Rly. Pfce. 5 5 64 = 1150 
йо, do.  Preferrred Nil 24 574 = 515 ; 
do. do. Deferred Ni! Nil 59% —3 5M 
do. do. Deb. ри 4 4} 64 == 615 
Mexico Trams 5 per cent. Bonds.. Nil Nil 46 ME Nil 
do. 6 percent. Bonds. Nil Nil B5À i e 
Mexican Light Common .. .. Nil Nil 224 E м 
ао. Pref. » . Ni Nil 35 = n 
do, Ist Bonds..  .. Nil Nil 524 = = 
MANUFACTURING COMPANIES. 9 
Babcock & Wilcox .. .,  .. 15 15 3) a ср 
British Aluminium Ord. .. x 10 10 13 НЕ m Я 
British Insulated Ord. : : 25 193 2725 = de 1 
Calenders  .. 18 ‚ .. 255 95 1 + 4 ; : 1 
" 64 Pref. .. DO: 5 63 4 a | 
Castner Kellner. т .. 2 20 4 = 6 0 
Crompton Ога. э P е 7 10 21/6 T 9 4 
Edison-Swan, “A ” Е fe — 10 (d — * : р 0 
do. do. b per cont, Deb, .. 4 5 79А m : 0 0 
Eleetrie Construction .. — . 10 10 14 M ME 
Gen. Elec. Pref, . € — . 6 tià 19/6 t. N * 4 
do. Ord. 25 T" er 10 10 41/- n : 11 2 
Henley .. vs : 25 25 255 . P 43 
do. 43 bret. . «4 à 3 EE ag 
India. Rubber. 10 10 16 A 41710 
Met.-Vickers Pref, .. Vus TA — X 31e + +, . ; 11 
Siemens Ord... | з . — vel10 v v 28/7 ii " 3 8 
Telegraph Con, ... 20165 L 274 uL 


* Dividends paid free of Income Tax. 
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nF. a —-———— 
WIRELESS DIRECTION FINDING. 


By Capt. H. J. ROUND. 


: j 
(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


TH& major portion of this paper is confined to a sketch of the 
war developments of wireiess direction and position finding, 
the general ideas involved in which are fairly well known now. 

Karly in September, 1914, possible uses of direction finding 
began to be evident to us, and we decided to try to improve 
the Bellini-Tosi arrangement. At Broomfield, standard Bellini- 
‘Losi radiogoniometers were connected up to the receiving gear 
which was arranged to use either crystal only or valve plus 
crystal. When using the valve, reaction effects did not appear 
to cause ‘serious trouble. Other troubles, however, were ap- 
parent. Owing to the short distance over which it was pos- 
sible to receive signals on a frame when using only a crystal 
аз a detector, only the very strong signals could be received. 
When starting work with the valve plus crystal, I found great 
divergence between the observed and true directions. Direc- 
tions were taken when using crystals only, and also with 
valve plus crystal. In each case the observed directions 
agreed, which pointed to the fact that the errors were pro- 
bably not due. to the valve. Finally, nearly all errors were 
put down to two causes:—(1) A coupling between the two 
aerial systems not due to the search coil. This gave maxi- 
inum errors in the plane of either aerial. (2) Incorrect tuning 
and consequent mis-phasing of the two aerial systems. This 
gave Maximum errors in the plane of 45 deg. between the two 
aerials. 

The first difficulty was overcome by setting out the aerial 
systems accurately and by more accurate manufacture of the 
radiogoniometers. The second, by abolishing the double con- 
denser, which pretended to tune the two aerials simultane- 
ously, and using two separate condensers. Tuning and 
phasing was done by means of a small buzzer-transmitting 
radiogoniometer coupled to the aerial systems. 

The correction of the first error, until quite recently, always 
gave us trouble, particularly with short waves, owing to the 
electric coupling between the two aerials. The methods of 
checking that this coupling was zero were rather troublesome 
Another series of errors appeared afterwards, due to badly 
constracted aerial-tuning condensers, and to very puzzling 
dielectric losses. The condensers nrst used had ebonite as the 
dielectric, and any small difference in the internal losses wae 
swamped by the large internal loss. Other dielectric losses. 
such as those in walls and tables, were not noticeable unti' 
later when the aerials were made larger with respect to the 
wave length, 3nd the potentials at the ends of the aerials 
consequently became higher. The introduction later of con- 
densers having air as the dielectric gave trouble, owing to tia 
pe used being a built-up aluminium-vane condenser. It wax 
found practically impossible to avoid resistance in the con- 
denser, as contact to the aluminium vanes could never be 
made perfectly good. We therefore reverted to brass vanea 
solidly soldered up, ahd after this all trouble vanished from a. 
rondenser resistance point of view. 

Multi-turn frames were eeldom of any use in Bellini-Tosi 
work; & condenser could always be inserted to tune up one- 
rotating-frame work, is not required. Multi-turns, even if 
used in parallel to reduce inductance, have the disadvantage 
turn frames and direct connection with the aerials, as 11. 


that the inductance varies in windy weather. Single-turn 
frames chiefly used were = 
Wave length. shape. Height. Diameter. 
200-400 metres sis Diamond 50 ft. 50 ft. 
40-90 , .. ... | 0 Diamond | 907 | $97 
(1) Square 120 ,, 120 ,, 
800 upwards .. ... | 1 (2) Diamond | 110, 170 „ 


Any larger sizes than these became difficult to handle, 
owing to the self-capacity of the frame becoming large com- 
pared with that of the tuning condenser. Actually, with 
modern ainplifiers these frames give all that can be required 
in the way of signals. 

During the war we made practically no alterations in the 
dimensions of the radiogoniometer coila designed by Bellini, 
except in the number of turns on the windings. Many were 
the schemes evolved both for tuning to the enemy wave- 
length and for taking his direction rapidly, say, all in the 
space of a few seconds. The difficulty was enormously in- 
creased by the extreme care with which the aerials had to be 
balanced. We found that if tne aerials were tuned to, вау, 800 
metres and carefully balanced or phased, then by retuning the 
intermediate and final circuits, but without altering the aerial 
tuning, signals could be received with only a elight falling off 
in strength, from 200 metres below to 200 metres above this 
tune. This was due to the tight coupling of the radiogonio- 
meter. If the final jigger coils were made of sufficient length, 
they worked over a big range without a condenser in parallel 
with them. With only the reaction coil and intermediate 


condenser to handle, operators became very expert at search- 
ing over considerable ranges of wave-length. 

Aside from the above-mentioned errors, other errors were 
not at first serious. I had modified Franklin's reaction cir- 
cuits for spark reception to give simpler tuning arrangements, 
and these circuits, when added to the Bellini- Tosi system cor- 
rected за above, made a very good direction finder. It was 
probably fortunate in the first year of our work that we used 
the soft valves, because no hard valve has been constructed 
which can compare with these “C” type valves as high- 
frequency magnifiers. They necessitated, however, trained 
men in their manufacture, and trained operators for their 
efficient use. 

Fig. 1 shows characteristic curves of a C valve for 
comparison with that of a modern hard tube. The com- 
parison will show that the C valve is equal in magnifying 
power either to 16 hard French valves in parallel, or to three 
in cascade. Actually, when used by a skilled operator, it is 
better than three in cascade in an amplifier having aperiodic 
intervalve connections. Some of the apparent amplification 
shown by the characteristic curves is aetually not obtainable 
because, on account of grid conductivity, a large ratio of capa- 
city to inductance is required in the grid tuning circuit. The 
use of this large ratio in the direction-finding receiving gear 
accidentally avoided for us the serious error known a8 
vertical,“ which was afterwards obtained with hard valves. 
With the O” valve the average high-frequency magnifica- 
tion when using reaction was about 150. With high-frequency 
magnification the receiving power of the frame and Bellini- 
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Tosi system at once became almost equal in value to that of 
the vertical aerial. In practice, it is possible to amplify up 
frame signals to a strength even greater than those of a 
vertical aerial, for owing to the frame's localised receptive dia- 
gram there is liable to be less interference. Fig 2 gives a 
diagram of one of the first circuits in use. Capt. Tremellen 
was very fond of the ingenious douhle-magnification circuit 
(fig. 3, due to Schlomilch, as was also the original high- 
frequency magnification without reaction. I usually preferred 
a single low-frequency amplification after the crystal. 

The production of valves at that time was a terrible process. 
Again and again we lost the knack of making good ones, 
owing to some slight change in the materials used in their 
manufacture. A thorough investigation was impossible, as all 
hands were out on the stations. On several occasions we were 
down to our last dozen valves. This type of valve had been 
tested out on long waves at Clifden for quite long runs, and 
on those circuits it was very steady. The shorter waves 
necessitated higher values of filament current and lower 
values of vacua, thereby shortening the steady life consider- 
ably. It is, however, pleasant to record that Methuselah "' 
was removed after 8,500 hours, only to make room for a new 
circuit with hard valves, and this to the regret of the 
operators. Everything suggests that a long ageing is neces- 
вагу to produce a steady valve, unless success is obtainable 
with a.gas such as helium or neon. A spectrum analysis of 
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ап old valve never showed anything but hydrogen, but with 
hydrogen I was never able to make a valve that was any good. 
А few valves were obtained which, after 1,000 hours, would 
run indefinitely as amplifiers or oscillators without any fila- 
ment battery. The filament was apparently being heated by 
the H.T. battery, which was usually 400 volts. 

Early in 1915 another error appeared which we nicknamed 
Vertical.“ The two zeros of the polar diagram of reception 
were seldom opposite to another another. This was traced io 
a small vertical aerial receptive power, chiefly due to the 
difference in the capacity of the grid of the valve to earth, 
and of its battery to earth. I can probably explain the mean- 
ing of the error by taking the case of a frame directly con- 
nected to a valve (fig. 4), which, if not connected to the 
receiver, gets energy induced in it which gives a potential 
difference between the terminals А and D of the condenser. 
This potential difference is the correct cosine function of the 
direction. If now a valve grid à (fig. 4a) is connected to b, 
and the valve-filament battery н to A, the capacity of d 18 
usually small compared with B, and, besides the true direc- 
tional reception of the frame, there is a reception due to these 


Fia. 9. 


capacities to earth, I have redrawn this arrangement in 
fig. 4b, which shows the action of the wave in alternating- 
current form. Fig. 4c shows the arrangement in bridge form. 
Unless the capacity c is equal to the capacity H, a current will 
flow through the condenser Ар, meaning that there is poten- 
tial difference across the terminals A and р, which is inde- 
pendent of the directional properties of the frame. ‘The result 
of this circular reception on top of the directional reception is 
a '' cottage loaf '' shaped diagram of reception, the minima of 
which are not opposite to one another. 

With the use of hard valves, and the consequent high in- 
sulation of grids, these vertical ” troubles increased a great 
deal, and they increased still more when the *' aperiodic ” 
aerial was brought into use. Probably it has occurred to some 
that the extraordinary variation of signals at night might be 
accompanied by variations in apparent direction. In Decem- 
ber, 1914, we erected in France, at Blendecques, near St. 
Omer, and at Abbeville, the first two war direction-finding 
stations, these making the first position-finding group erected 
by us during the war. Blendecques had a fixed daylight error 
which puzzled us, and not until Abbeville was constructed did 
Capt. Tremellen note that night directions did not maintain 
the constancy of day readings. The rst station concernin« 
which he noticed this effect was KAV, the old German press 
station, and fig. 5 is a copy of his original curve taken. of 
KAV's movements during a sunset period. This curve is 


typical of a sunset movement, but T still cannot вау whether 


any such apparent regularity exists as a general thing, and 
certainly we were never able to arrive at any system of cor- 
recting bearings by using the idea of regularity. Night 
variation remained throughout the war а serious defect in 
direction-finding work. Capt. Tremellen and Lieut. Adcock 
in France among others, and particularly Lieut. Eckersley in 
Egypt and Salonica, succeeded in obtaining valuable informa- 
fion, the latter in conjunction with experiments developing 
the theoretical side. The work of these men suggests possible 
improvements in apparatus which will eliminate a great deal 
of the night trouble. 

The German Navy directed its Zeppelin fleets by direction- 
finding fram land stations. It also used a method of inter- 
communication between their land stations by wireless tele- 
graphy. The Germans, in raids on England, suffered from a 
bad base-line, and this, in combination with night effects, 
made their directional apparatus useless on many occasions. 
The Germans had two wireless ''light-houses for enabling 
their Fleet and submarines to determine their positions 
in the North Sea without having to transmit. These 
wireless light-houses in effect consisted of a rotating 


frame continually sending during rotation. A signal was 
sent to give the zero of time, and any ship noting 
the time interval between this zero and the zero of 
signals could then determine its angular position from the 
station. The fact that a frame transmits vertically as well 
as horizontally, and that at different points m its rotation the 
vertical radiation is polarised in a different direction, should 
lead one to expect curious results at night. Owing to the con- 
tinuous rotation of the transmitting frame, very strong signals 
were necessary to take quick bearings at a direction-finding 
station. Notwithstanding the difficulty, Capt. Tremeilen was 
able to note & large variation of the apparent direction of 
these stations at night ns the fraine rotated. This was done 
by reading the minimum on his own radiegoniometer, and not 
by noting the minimum of signals with his search-coil 
stationary. 

With regard to night effects, (1) Large swing readings are 
better than minimum readings. To obtain readings of the 
actual minima at night is very difficult. Fig. 6 represents a 


us e є) 
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typical night minimum. This effect is sometimes very marked 
from Telefunken stations. Even with a swing reading, a 
very distinct difference of note will often be obtained at the 
positions A and B, the note on the one side having obviously 
fewer harmonics, i. e., being duller in sound, than the note on 
the other side. This again adds to the difficultv, and the 
reason for the effect i8 not at all obvious. In England and 
France, errors on swing readings on spark stations are at pre- 
sent up to 7 deg. st night. Eckerslev'8 results in the Fast 
indicate much greater changes than these; he has told me 
that at Salonica, Sofia would sometimes shift through 90 deg. 
The directions change fairly rapidly when bad night effects 
are present. Two or three degrees in a minute would, how- 
ever, be considered to be fast. Nearly always, but not in- 
variablv, night variations are accompanied by bad minima. 

(2) Continuous waves give much greater variations than 
spark waves, and with them it is quite definite that directions 


Fia. 5. 


are seriously wrong even when the minima are extremely 
sharp, although bad minima do oceur at other times. Capt. 
West brought to mv attention a very pretty case of variation 
which indicates that the apparent direction is a function of the 
wave-length. Horsea arc station sent its Press programme at 
10 o'clock nightly during parts of the war, and 1t sent with a 
spacing wave as well as a marking wave. These two waves 
sometimes gave two directions differing by 30 deg., each wave 
giving a perfectly sharp minimum. This point may be in— 
timately connected with the results obtained at San Francisco 
by Dr. Lee de Forest some years ago on interference effecta. 
(3) There is no strong evidence to show that the night 
variations on long waves are greater than those on short. 
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(4) In England, variations from east to west are certainly 
greater than those from north to south, but [ do not think 
wnat this result agrees with results from the East and from 
America. Malta was a peculiar station, which in England 
apparently never varied seriously. 

(5) When signals come oversea from moderate distances, 
and practically no land intervenes, results are then the most 
reliable. If, however, there is land anywhere near either the 
transmitter or the receiver, or between the two, results be- 
come very troublesome. | 

he minimum distance at which night effects have been 
noticed in Emgiand or France is about 15 miles. Capt. 
Tremellen noticed quite early that when two transmitting 
etations with differently shaped serials were side by side, the 
directions obtained at night by a Hellini-Tosi station were 
different. Mountainous country between stations seems to 
give the very worst night effects. Eckersley's theoretical and 
experimental work on night effects in the East, and with 
aeroplanes—also, quite independently, Adcock's work in 
France on aeroplanes—both suggested apparatus which should, 
when developed, improve our work at night. 


(To be concluded.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


NORTH MIDLAND CENTRE. 


THE Chairman's address, of which the following is an abstract, 
was delivered before the above centre ot the Institution by 
M M. Selvey, M. I. E. E., at Leeds, on November llth, 
While many members have had the supreme privilege of 
serving at the Front, there have been many war- time activi- 
ties of the members remaining at home. I wish to refer 
pointedly to the work of those local members which has 
resulted in that excellent report known as the Report of the 
Yorkshire Electric Supply Linking-up Committee." This re- 
port, it is hoped, ultimately will be accessible to all members, 
and they will then see how carefully matters connected with 
Yorkshire have been considered. ‘lhe phenomenal expansion 
of the Sheffield undertaking is almost а romance in itself. 
. We are also proud in referring to the first station on what 
is now known as super-station lines, viz., that at Rotherham, 
where is now being installed the largest set (30,000 xw.) yet 
built for this country. The Yorkshire Electric Power Co. has 
also made most effective progress, not only in largely extend- 
ing its generating capacity, but also in wonderfully extending 
its system of overhead mains. There is no other system in 
this country which can show anything like such progress in 
this direction. The Leeds extensions are also somewhat note- 
worthy. Other large extensions have been projected, but 
war circumstances have delayed them in many cases. In 
Yorkshire in 1918 the generated units were over 520,000,000, 
with а maximum demand of over 160,000 kw. Personally, I 
expect that during the next ten years Yorkshire, with its 
woollen, steel, and coal industries, wil become the most 
highly organised electrical area in any part of the world. 
Another phase of activity in which the members of this 
centre have been largely employed is that of giving assistance 
to the Coal Controller. There were over 25 of the members 
of this centre who assisted in this voluntary work. Should 
the principle of nationalisation become more extended the 
electrical engineer of a district could, with a maximum advan- 
tage to the community, become responsible for the whole 
use of power in his district, either if such power is taken 
from the public mains, or is generated by & private plant 
whether by steam or gas. Such а scope would lead to 
balanced thought and а proper perspective with regard to 
the interests of the community. If the members had pre- 
viously been only half convinced of the value of а generous 
electricity supply to the community they must have become 
wholly convinced by their experience in this work. The waste 
of fuel, the carelessness, indifference, and the ignorance of 
power users in many lines of industry were most disturbing. 
The training of the electrical engineer in power generation 
has been shown to be exceedingly helpful in dealing with 
all questions where the combustion of fuel.is concerned, 
whether for power or other purposes. | 
The past year is especially notable with regard to influence 
on the future of the Institution arising from the efforts of 
our most able past-president, Mr. C. Н. Wordingham, C.B.E. 
He has given us all а new idea of what the Institution may 
be and, may I say, shall be in the lives of all its members. 
We must all join in making our new president realise that 
he has the whole-hearted feeling of the members behind him. 
After dealing with Institution affairs, Mr. Selvey gives 
@ number of technical calculations relating to high-pressure 
and high-temperature steam with interheating for power 
generation, which are intended to be read as an appendix 
to Mr. J. H. Shaw’s paper.* The author keeps very 
closely. to the figures used by Mr. Shaw; he gives tables 
JJ LT e ĩ d E SREP 
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and figures defined by the nature of steam, and independent 
of any form ot apparatus, which can be used in any particular 
case Dy taking into account the etlicijency ot the apparatus. 
Ihe schedules are accompanied by temperature-entropy and 
interheat diagrams illustrating some of the tables. 

Schedule 1 relates to diagiam etticiencies obtainable with 
steam initially at 500 lb. per sq. in. absolute, total tempera- 
ture 688 deg. F., where the steam after expanding and doing 
work to certain selected pressures 1s again heated to the 
original temperature and then further expanded down to 
vacuum pressures. The figures represent what could be ob- 
tained were it possible to build a heat engine of 100 per cent. 
mechanical eiticiency, and if there were no losses of pressure 
in conveying the steam to be reheated from and to the engine. 
It will be easy to find the influence of such losses as are 
inevitable by means of curves drawn from the data given 
in this and the other schedules. The best circumstances for 
interheating are by expanding to а pressure in the neighbour- 
hood of 200 lb. per sq. in. before reheating, and the possible 
gain in ейїсїепсу is of the order of 24 per cent. 

Schedule 2 takes the same circumstances with the difference 
that while expanding to the same set of pressures the steam 
is not reheated to its original temperature, but only to ‘ts 
original superheat. All practical cases must lie between these 
two limits. Under these circumstances the best pressure for 
a single interheat is above 900 lb., and the possible gain in 
efficiency is of the order of 14 per cent. | 

Schedule 3 shows that there is a fairly wide range of choice 
for two interheats for which the efficiency remains sensibly 
constant, the most favourable of these conditions being an 
expansion first to 215 lb.. reheating, and then an expansion 
to 70 lb., and further reheating with а final expansion from 
70 lb. to the vacuum pressure. These calculations show a 
possible gain in efficiency over plain expansion of about ‘3 


r cent. 
" Schedule 4 shows clearly that the value of interheating 18 
greater in proportion as the initial pressure 18 lower. Expan- 
sion from 500 lb. with an interheat to the original tempera- 
ture at 150 lb. shows a gain for plain expansion from 500 lb. 
of only 2.4 per cent. Steam originally at 150 lb. interheated 
at 50 lb. to the original temperature of 688 deg. F. shows & 
gain over plain expansion from 150 lb. of 7.2 per cent. 
Schedule 5 shows the value of pressure alone for the con- 
stant top temperature. The absolute pressure of 215 lb., 
that is of 900 lb. gauge. is taken as а basis. The figures 
show that at 500 lb. the gain is 11 per cent., whereas at 70 lb. 
pressure there is a deficit of 15 per cent. ‚ 
Schedule 6 gives the same sct of figures, but with the 
superheat kept at the constant figure of 219.3 degrees F. It 
is seen that the gain of 500 Ib. over 215 lb. is as much as 
18 per cent. S "m А 
compares the main efficiencies with those obtain- 
uu d R fluid between the same limits of tem- 


able with a perfect | 
perature. The author then gives temperature-entropy and 


interheat diagrams which show more quicklv what the varia- 
tions of efficiency mean, and concludes that in the near 
future the steam turbine may equal, if not surpass, the gas 
engine in efficiency, the competition being still more severe 
in overall efficiency since the efficiency of large boilers in 
the most modern practice is now showing a margin of nearly 
10 per cent. over the corresponding gas producer efficiency. 
The battle between these two methods of producing power 
mav turn on the direct total utilisation of the rejected heat. 
It is along these lines one looks for progress rather than in 
much further improvement of the efficiency of these prime 


movers. 
—— —— 


An lonisation Gauge.— Тһе desigu of ionisation gauge 
used in the General Electric Co.’a laboratory consists, accord- 
ing to the Journal of the Franklin Institute, of two concen- 
tric tungsten filaments inside & coaxially situated cylinder. 
The inner filament is used as а source of electrons with the 
outer one as anode, while the cylinder 1з used as & positive lon 
collector. . The gauge was calibrated by a, flow " method 
(based on Knudson's formula for the flow of gases through 
capillaries) for extremely low pressure, and it was found that 
the electron emission is proportional to the pressure over & 
range which extends from over 10 bars to 10-3 bara, and at 
is, therefore, probably certain tbat this same relation holds at 
the lowest attainable.pressures. Calibration of the gauge with 
different gases led to the interesting relation that the number 
of positive ions formed at constant electron emission and 
constant pressure is proportional to the number of electrons 
per molecule of the gas ionised. It is possible, therefore, by 
thia method to determine molar numbers for different gases, by 
which is meant the sum of the products, atomic number times 
number of atoms, taken for each element in the molecule. 
Thus the molar number of iodine is 2x53—106; and for Hgl, 
it is 80+2X53=186. Vapour pressure determinations of both 
these substances gave results agreeing with the above values 
for the molar numbers. If it be assumed that ionisation 18 
due to collisions between thermions and electrons in the 
atoms, it is possible to calculate the mean free path of an 
electron in any gae at а given pressure, and also the effective 
diameter of the electron. For argon at l bar pressure and 
room temperature, the mean free path is about 150 em., and 
the diameter of the electron is calculated on this basis ag 


about 4. 4X 10 cm. 
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ELECTRIC ARC WELDING. 


DurinG the recent extension of the use of electric arc welding 

very considerable progress has been made in the development 
of suitable plant and equipment to provide the desired elec- 
trical conditions at the arc. It is now realised that reliable 
and consistently sound welded joints cannot be secured except 
by the use of electrodes capable of depositing metal of similar 
quality to the work, thereby permitting true fusion and 
furnishing a jointure with maximum etnciency. That such 
conditions are obtained we were last week able to see for 
ourselves, when a most interesting and instructive afternoon 
was spent at the works of Alloy Welding Processes, Ltd., 
where A. W. P.“ electrodes and other welding products 
were seen 1n course of manufacture, and an opportunity was 
given of appreciating the general use and extent of service 
to construction and repair work offered by this process. ‘This 
firm has made a special study of the requirements, and alloy 
rods and electrodes, specially prepared to enable true fusion 
to, be obtained in joining together all kinds of iron and steel 
parts, including special alloy steels, are now available for 
use with either the gas blow pipe or electric arc respectivelv. 
It is perhaps unnecessary to point out the scope offered by 
electric arc welding for the carrying out of repairs of all 
descriptions, and the repair work undertaken at the AGNES 
works for, amongst others, the L.C.C. tramways, ‘London 
General Omnibus Co., and the Midland Railway, is of extreme 
interest. both from the point of view of the success attained 
and the nature of the repairs carried out. 

During the war period it was established: that the electric 
arc welding process was sound and adequate by virtue of the 
experience obtained in the assembling of mines, bombs, tanks 
and other munitions, besides the construction of seagoing 
craft entirely built by this means. This fact was further 
demonstrated by this method of construction having been 
approved by the Admiralty and Lloyd's Register of 3 
after extensive investigations and trial. Further, the lengthy 
recommendations that accompany the annual report by Mr. 
G. Scott Ram, Н.М. Electrical Inspector of Factories, indicate 
| Ше importance attached to electric welding as a recognised 
manufacturing method with considerable future possibilities 

The flux-covered electrode was not € 
in the past appreciated to the extent 
it deserved, mainly because the cor- 
rect method of application was not 
understood, and insufficient attention 
was given to the selection and prepara- 
tion of the welding material. As a result 
of the investigations carried out by Mr. 
E. H. Jones, very satisfactory results 
have been achieved. The A. W. P.“ 
electrode, provided with an extruded 
flux coating of variable constituents, em- 
ployed to weld mild-steel plates and 
cast iron, may be manipulated by an 
ordinary craftsman at greater speed than 
was previously considered possible, and 
in addition, the resultant welded joints 
possess maximum tensile strength, whilst 
the work easily withstands bending, im- 
pact, and fatigue strains. This achieve- 
ment is due to the fact that with these 
electrodes metal deposited in the weld 
can be varied to suit the materials to be 
joined together, and provides a sound 
jointure without special skill being re- 
quired on the part of the operator, which has hitherto been 
the main factor in successful welding practice. Moreover, 
with- composite electrodes, the rare metals composing the 
alloy to be deposited are kept apart until actual fusion in 
the arc; this point is of first importance, as it is found that 
it is only possible by this means to deposit high-speed, nickel, 
manganese, and other special alloy steels which cannot be 
otherwise treated. By depositing metal slightlv superior in 
quality to the parent metal, the latter 1s strengthened by ab- 
sorbing some of the superiority of the deposited metal. In 
the past the parent metal adjacent to the weld was often 
weakened by the reverse action being allowed to take place. 

A feature of '' A. W. P.“ electrodes is that in all cases they 
are given a coating of nickel, which is claimed to give 
superior results in that it obviates oxidisation. "This coating 
varies from 1 to 10 per cent., according to the composition of 
the electrode, the average being about 4 per cent. of the total 
weight of the electrode. А very successful method of elec- 
trolytically coating electrodes has been adopted at the com- 
pany's works, and it is claimed that as much as 4 per cent. 
of the weight of the article being coated can be deposited 
per hour. The deposit is of a high quality, and will not 
crack on repeated bending. 

As representing a portion of the work that can be satis- 
factorily dealt with by this means an entirely new application 
of the are process has been opened up in the toolanaking 
industry. The method of depositing a tip of high-speed cutting 
steel direct from an electrode on to mild-steel shanks has been 
improved and simplified, and its general adoption in the 
making and e of tools, drills, picks, &c., is only a 
matter of time. It is probable that in the shipbuilding and 


Fic. 1.—SELF-CONTAINED A. W. P. WELDING PLANT. 


repairing industries arc welding will find its biggest individual 
application. English railway systems have recently begun 
to realise the value of such a process in their constructional 
and repair shops, while on tramway and light railway systems 
arc welding has already obtained a firm footing for the 
repair of rolling stock and general upkeep of permanent way. 
In steel tank and barrel manufacture, the process 18 especially 
applicable owing to its economy and property of, watertight- 
ness, while in structural and reinforced concrete work, ad- 
vantages equal to those realised in shipyards are found in its 
application. | Es А, 

Lhe etlicient repair of cast iron is a matter that looms large 
before every engineer, and it is unpossible to treat it as any- 
thing but a separate application. An electrode is now manu- 
factured which, it is claimed, actually produces molten cast 
iron of the first quality, and the repairs already carried out 
confirm its future. | 

The self-contained, portable, or semi-portable as desired, 
welding plant supplied by the A. W. P.“ Co. consists in one 
case of a special Premier generator direct coupled to a 9-H.P. 
Gardner internal combustion engine complete with radiator, 
fan, fuel tank, &c., mounted on a girder bedplate, and all the 
necessary switchgear mounted on a slate panel as shown in 
fig. 1. In the other case it consists of a motor and generator 
direct coupled and mounted on a steel girder bedplate with 
the necessary switchboards for connection to a supply circuit. 

For use on А.С. circuits transformer plant, as shown in 
fig. 2, has been developed; several of thesc sets were seen 
in operation at the time of our visit to the works, as were 
also adjustable reactance coils for connection to А.С. circuits 


. of from 70 to 110 volts, the current at the arc being varied 


by altering the plug and socket connections. Where a 60 to 
110-volt b.c. supply is available it 1s only necessary to connect 
up an adjustable resistance for each operator. 

An exhaustive series of tests was recently carried out for 
Lloyd's Register of Shipping, who have since certified ap- 
proval of A.W.P." electrodes for use in ship repair and 
construction as outlined in Lloyd's Regulations for the appli- 
cation of electric arc welding to ship construction. These 


Гас. 2.--a.c. WELDING 
TRANSFORMER. 


welds were made with alternating current with transforiner 
welding plant of the standard type shown in fig. 2. In the 
tensile tests the welds were neither hammered nor swaged 
during or after welding, and the average result of the twelve 
tensile pieces tested reached the high figure of 27.3 tons 
per sq. in. | 

In eight cases out of ten the original plate broke without 
the weld giving way, and the actual strength of the weld 
the weld metal withstood an average stress of 28.8 tons per 
was shown better in the inodulus of elasticity tests, where 
sq. in. before fracturing. А feature of the tensile tests was 
the high elongation shown in. the welded samples; the final 
extension in 8 in. on eight welded pieces was 18.4 per cent., 
e compares favourably with 25 to 30 per cent. for mild 
steel. 

Modulus of elasticity tests were carried out on test bars 
composed entirely of deposited electrode metal. The average 
result of 19,000 tons per sq. in. can be compared with wrought 
iron at 12,500 and mild steel at 13,500. The ultimate breaking 
stress of 29 tons per sq. in. and the elongation of 13 per cent. 
in 8 in. should be noted. Impact tests showed the ability 
of welds to withstand severe shock without sign of failure. 

Alternating stress tests determined that an unwelded turned 
steel bar would withstand a large number of alternations 
(5,000,000 and over) when the stress varied from + 10} tons 
per sq. in. to — 103 tons per sq. in. 

The inportance of chemical analysis of welds is sometimes 
overlooked by users of electrodes. The analysis showed that 
the deposited metal from an A. W. P.“ electrode contained 
.106 per cent. carbon and .48 per cent. manganese, both ap- 
proximately correct for the formation of mild steel, while the 
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embrittling and harmful elements of ailicon, phosphorus, and 
sulphur were kept well below dangerous proportions, and in 
the case of silicon and phosphorus (both elements which 
lower the tenacity of steel) very considerably reduced when 
compared with the original plates. These figures refer to 
standard electrodes and not to special alloy electrodes, with 
which practically any desired chemical composition can, 1t 18 
claimed, be obtained. The series of micrographs made in 
conjunction with these tests were sufficient to show the good 
fusion between weld and plate and absence of heat effect 
upon the plate adjacent to the weld. Two series of these tests 
were carried out, namely, with А.С. 50 cycles at 80 volts, and 
with D.c. at 60 volts. А 

In addition to the above, tensile and bending tests were 
carried out at the National Physical Laboratory, Teddington, 
with А.С. 50 cycles, 80 volts, on test pieces prepared according 
to the British. Engineering Standards Association, and welded 
by the electric arc process with old type and ''A.W.P." 
standard electrodes. Finally, trials have been carried out 
by the Admiralty at Portsmouth dockyard with р.с. at 60 
volts, reversed polarity: being employed throughout for all 
positions of work. 'The trials were carried out by а dockyard 
operator with no previous epecial skill in the manipulation 
of the firm's electrodes. 

In conclusion, we have to thank Mr. J. Caldwell, Mr. 
H. B. Sayers, and Mr. E. H. Jones for the courteous manner 
in which we were received at the tine of our visit. 


— аа ач 


CHANGING LIVE LINE INSULATORS. 


SUDDEN insulator failures on a B.-mile, 22,000-volt, overhead 
transmission line five vears old caused a central station in 
northern Pennsylvania, U. S. A., to adopt a novel method of 
dealing with the trouble. The line runs through hilly country 
which is noted for its frequent and violent lightning storms. 
Steps had to be taken to avert serious trouble without inter- 
rupting the service. According to the Electrical World, in- 
stead of waiting for insulator failures to manifest themselves, 
a picked line gang was instructed in detecting bad insulators 
on а live line ard in changing them. The men travelled from 
one end of the line to the other, stopping at each pole. If 
a buzzing sound was heard the insulator was defective and 
changed. Before climbing any pole, to be assured of safety 
it was tested with а telephone receiver to determine the 
amount of leakage current to earth, and the potential drop 
was measured every 6 ft. At night the men camped in a 
tent wherever they happened to be, and regular inspection 
was thereby assured. Changing insulators was accomplished 
by means of’ Cronin tools mounted on poles, as shown in 
fig. 1. Tool ais used for tving the conductor to the insulator 
when the latter is equipped with a tie wire made of two pieces 
of wire, the same size as the line conductor, and attached 
to the pin insulator before it 18 mounted on the cross arm. 
The tie wire E is seen arranged on the insulator so that it 
will not be а menace, and also F in position to be tied to 
the conductor. The two hooks on the tying wrench А make 


Fic. 1. -Tools EMPLOYED IN CHANGING Live LINE INSULATORS. 


it easy to tie the conductor firmly to the insulator in a few 
minutes. When an ordinary tie wire is employed the untying 
wrench B is used. The tie wire can be gripped in the claw 
of this tool no matter how tightly it is clinched. After the 
conductor is set free it can be lifted from the insulator by 
means of tool c, and held away while the latter is changed. 
When an insulator is defective and new ones are not avail- 
able, the cleaning tool D ean be fastened to the conductor 
and clamped to the pole; it consists of an insulator mounted 
on & pole, and is used as an insulator in an emergency. 
When cross arms, need replacing, or when it is desired to 
change all the insulators at the eame time, the strong man 
shown on the right-hand side of fig. 1 is used. The use of 
this frame allows the raising of the wires above the top of 


the pole by means of a rope and pulley. On handling the 
insulators the tie wires are bent ae shown at E to avoid acci- 
dental contact with the live conductors. After the ineulator 
is placed an the cross arm the tie wire is bent down ready 
for tying, as shown at r. Two men work on the pole at 
once, and one remains on the ground. The process can be 
accomplished with ease in less than half an hour, and when 
used to the work the men show no fatigue. 


THE PHYSICAL SOCIETY'S EXHIBITION. 


(Concluded from page 138.) 


Messrs. Н. ''iNstEY & Co. had a large and varied collection 
of apparatus on view. Their thermo-electric potentiometer 
(the manufacture of which was undertaken specially for the 
National Physical Laboratory) is the first of its kind made in 
England. It consists essentially of a divided circuit, the 
potential being obtained from two points in each arm of the 
circuit. Fig. 16 shows the theoretical diagram. The potentio- 


Ета. 15.—THERMO-ELECTRIC COMPENSATING POTENTIOMETER. 


meter current is kept at a standard value in the usual manner 
by equating the drop across a resistance to a standard cell. 
The current entering at the point a divides the resistance of 
the two branches, being so arranged that the current in the 
right-hand arm is 1/10 that in the left. This proportion 18 
always maintained for any position of the switches by means 
of the compensating coils which are put in circuit as others 
are cut out. The top and bottom sets of coils are intercon- 


Fia. 16.—DiAGRAM OF CONNECTIONS. 


nected so that the top contact moves to the right while the 
bottom moves to the left. Similarly, the same total resistance 
is maintained, when either the right or left-hand decades are 
moved, as will be seen from fig. 16. 

Any thermo E.M.F. which тау occur due to the motion of 
the switch is rendered negligible by this arrangement of 
divided circuit. If an k. ur. occurs upon the moving of the 
switch on the first dial, the thermo. E. u. F. will become added 
to the battery E.M.F. of about 2 v., and is therefore negligible. 
If the thermo E.M.F. occurs on moving the switch of the second 
or third dial, it will act in a divided circuit, one side of which 
will be added to, while the other is subtracted from the main 
E.M.F., the resultant alteration being negligible, never exceed- 
ing 1.3 per cent. of the value of the thermo E.M.F., which 
would not itself exceed one microvolt. Moving the switches 
when the instrument is set.up gives no deflection of the 
galvanometer such as usually occurs. | | | 

A double Kelvin bridge was shawn specially constructed 
to provide a self-contsined instrument for low-resistance mea- 
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surements. Four standard resistances are contained in the 
instrument, 1 ohm, 0.1 ohm, and 0.001 ohm. By use of the 
ratios, measurements can be made to five figures of all values 
of resistance from 1,000 ohms to 0.001 ohm. Terminals are 
provided for measuring against independent standards if re- 
uired. 

Another feature of the exhibit was Gall & Tinsley's artificial 
track-circuit, specially designed for research upon the pro- 
blems of the track circuit. It brings into the laboratory & 
two-mile section of line in every condition of construction, 
maintenance, and weather, and where, moreover, the extre- 
mities are within a few inches of each other, allowing the same 
instruments to be used for measurement at and between 
opposite ends, and the behaviour of apparatus at each end 
to be observed simultaneously. It is made suitable for either 
A.C. Or D.C. circuits, the former type serving for both, but the 
latter of а more simple form and suited only for p.c. The 
research type is provided with four dials which may be set 
to represent any condition of ballast resistance and rail im- 
pedance between 1 and 100 ohms of the former and 0 and 2 
ohms resistance or 0 and 2 ohms reactance of the latter. The 
dials give the values of rail resistance in ohms, the rail react- 
ance in ohms at some fixed frequency, and the value of the 
ballast resistance in ohms. The instrument is designed for 
@ normal current at the relay end of 5 amperes, and the re- 
actances are adjusted at this figure. As is the case with the 
track circuit itself, the reactance of the rails varies with the 
current, and a correction for various values of current is 
given with each instrument. The instrument represents the 
electrical conditions obtaining in any section of the line, 
having a rail impedance as given by the setting of the dials. 
between which is а ballast of the resistance given by the 
dial во named. "The convenience of this piece of apparatus for 
the testing of track—transformers, relays, regulating resist- 
ances, &c., under actual conditions— will be appreciated by all 
who have attempted to carry out such tests upon the per- 
manent way itself, where the conditions are not under control, 
and have first to be determined before the values of rail- 
impedance and ballast resistance are known, and further 
where only one condition of these can be had at once, or 
worse, @ condition so continuously changing over a small 
range as often to destroy the value of the tests made. On 
the site tests usually have to be made at night to avoid con- 
tinual interruption by traffic, and in the worst weather, to 
get the most unfavourable conditions. Tests of the track- 
circuit constants can also be made with great facility by using 
the artificial track circuit in balance against the actual track- 
circuit and adjusting the dials until the artificial electrically 
balances the real track-circuit. 

The standardisation of low-resistance shunts has been made 
a speciality by the company. Two sizes of the Drysdale- 
Tinsley non-inductive type were shown, together with their 
temperature-resistance curves. 

A new pattern of potentiometer that was shown has been 
developed to give the same range as Tinsley’s universal 
potentiometer, but without using a slide wire. This instru- 
ment is provided with three dials, the first reading (when 
using a 2-volt accumulator) .1 volt per stud, the second .001 
volt per stud, and the third .00001 volt per stud. The second 
dial is the '' Vernier " dial. it being shunted across any two 
studs of the first dial according to the position of that index. 
‚А ratio plug allows the potentiometer to be used to read up to 
18 volts or down to one microvolt. 

Another item was a new variable self and mutual inductor. 
with a range from 6 to 159 millihenries self-inductance and 
0 to 34 millihenries mutual inductance. 


Mr. Н. W. SuLLIVAN had an interesting exhibit of non- 
reactive resistance boxes, slide wires. &., standard air- 
condensers, both fixed and adjustable, galvanometers of labora- 
tory and marine types, and wireless telegraph apparatus. 


чє. I7.—SCLLI AS UNIVERSAL AIR CONDENSER. 


Fig. 17 shows an air condenser containing three units, two 
fixed and one continuously variable, with switches for paral- 
lelling them, and a rotating head, giving a range from 0 to 
1,9) micremfd, continuously, with very fine adjustíneht, 


` 


— 


Another condenser is fitted with a specially long scale, extend- 
ing to 320 deg. | | | 

A thermionic valve oscillator for generating high-frequency 
currents is illustrated in fig. 18; it contains everything extept a 
condenser by means of which the pitch of the note can be 
adjusted, and the 900-volt battery and filament battery. This 
set is specially suitable for А.С. bridge testing, as steady fre- 
quencies from 300 to several thousand cycles per second can 
be obtained, with an approximately pure sine wave. A three- 


valve amplifying receiver was shown in conjunction with the 
Edison Swan Electric Co., Ltd.. in operation. 
in fig. 


This set. 


which is illustrated 19. is suitable for spark 
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Fic. 19.—AMPLIFYING RECEIVER. 


‘reception, over a range of wave lengths froin 200 to 4,000 m., 


which can be extended by means of inductance. This set is 
self-contained, only the telephones and batteries being ex- 
ternal to it. The valves act as radio-frequency amplifiers as 
well as detectors, and are reactance-capacity coupled, this 
being superior to the resistance-capacity method of coupling, 
particularly on the shorter wave-lengths. 

The WESTINGHOUSE CoorER Hewitt Co., Ltp., showed a 
quartz mercury vapour medical lamp for the production of 
ultra-violet rays, mounted in a spherical housing of burnished 
aluminium which was specially designed to facilitate the 
use of the lamp, and to maintain the necessary conditions of 
operation. Other apparatus was exhibited, for. examining 
X-ray photographs, rifle barrels, &c. 


Mr. W. Н. HaRLING and Messrs. Hexry HUGHES & Sow, 
LtD., showed drawing instruments of new types, generally 
following the lines of the Continental instruments of pre-war 
days. The British instruments were unexcelled in quality, 
but were not suitable for machine production; the new 
designs, which were got out. to meet the needs of 
the Ministry of Munitions during the war, w re- 
taining many of the high class features of the British in- 
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struments, are of standardised pattern suitable for manufac- 


ture with accurate repetition machinery, and can be turned 
out in great quantities, while they have the advantage that 


each part is easily replaceable. The machine production of 
these instruments is & new industry in this country, which 
if adequately supported will be captured from the Germans. 


Messrs. MaRCONI'S WinELESS TELEGRAPH Co., LTD., had an 
interesting exhibit of measuring instruments—including a 
new form of hot-wire instrument specially suitable for the 
measurement of high-frequency currents—a compact direc- 
tion-finder of the marine pattern, Fleming and Round valves, 
апа an amplifying detector suitable for the reception of con- 
tinuous-wave or spark signals, with a range of wave-length 
from 500 to 3,000 m., and for use in connection with the 
operation of recording devices. The hot-wire ammeter was 
provided with а method of zero adjustment which did not 
affect the calibration, and was fitted with a transformer in 
which the secondary was independent of the primary aerial 
circuit, so that an injury to the instrument had no effect 
on the aerial circuit. 


NEW ELECTRIC LOCOMOTIVES. 


Tae recent extension of an additional 217 miles on Ше 
Chicago, Milwaukee, and St. Paul Railway, that is now elec- 
trified from Seattle on East, makes an interesting addition 
to the electrification of this noteworthy railroad. For the 
past two years 410 miles of this railway have been electrified 
over the Rocky Mountain passes, thus the new addition 
makes available over 650 miles, and by next spring it ia 
estimated that over 800 miles in all will be in operation. 
According to the General Electric Review, as a result 
of its unqualified success, the same system will now 
be used to meet the severe grades and snow conditions of 
the Cascade range. The motive power consists of 42 locomo- 
tives for freight and passenger service and four switchers. 
Of this original equipment,* the freight and passenger loco- 
motives differed onlv in the gear ratios. The five new 
locomotives being constructed by the General Electric Co. 
for operating the heavy main-line transcontinental passenger 
trains on the section Seattle-Tacoma-Othello are entirely 
different in design, built distinctively for passenger service. 
and possess eome very interesting mechanical and electrical 
features. The section is 200 miles long, and includes a stretch 
of 17 miles of 2.2 per cent. grade and another, 19 miles long, 
of 1.7 per cent.; it is worked at 3,000 volts D.c., and regenera- 
tive braking is employed. 

Designed to haul, unassisted, Í9-coach passenger trains 
weighing 960 tons against a 2 per cent. grade at 25 M.P.H., 
the new locomotives are of the gearless type, with bi-polar 
motors, the motor armatures being mounted directly on the 
driving axles. Each locomotive weighs 965 tons, 229 tona 
heing on the drivers. 
two are guiding. The weight of the armature and wheels 
is the only deadweight on the track, and this is approximatelv 
9.500) Ib. per axle. The total weight on drivers (458,000 Ib.) 
in SO per cent. of the weight of the locomotive, and is dis- 
tributed 38,166 Ib. on each axle. The total length inside 


Fic. 1—A New G. E. C. 3,940-H.P. ELECTRIC PASSENGER 
LOCOMOTIVE. 


knuckles is 76 ft.. and the length over cab, 68 ft. The driv- 
ing wheels are 44 in. in diameter; the leading and trailing 
wheels 36 in. in diameter; the total wheel-base is 67 ft. 
Curved-top cabs at each end of the locomotive contain the 
3.000-volt contactors and grid resisters. In one of these cabs 
there is also located 2 3,000-volt D.C. air-compressor and 
storage battery; in the other a small motor-generator set 
(for operating the contactors and for train lichting) and the 
high-speed circuit breaker. Two operating cabs are provided. 
and situated between them is a cab occupied bv an oil-fired 
steam boiler and accessories for heating passenger trains. 
A sliding pantograph is mounted on top of.each of the two 
operating cabs. "These pantographs have two sliding contacts, 
giving а total of four points per slider with the double trolley. 
The second pantograph is held in reserve as а spare. 


' © Ес, Вау. June Ast, July.19th and 19%, 1918. - ^ 


Of the 14 axles, twelve are driving and 


Speeds of 65 M.P.H. were attained during the tests of one 
of these locomotives, fig. 1, on the G.E.C. testing track at 
Erie. The tests have been described as ''the most magnifi- 
cent exhibition of electricity applied to railroads ever eeen.'' 
A feature was а tug of war between the electric and two 
powerful modern steam engines as used on the New York 
Central Railway for hauling the big limited trains. The three 
locomotives were securely coupled together, and the danger 
of pulling out the draw bars was avoided by making them 
push against each other in different directions. The steam 
engines got under way and pushed the electric ahead of 
them along a straight track; then energy was gradually 
switched on to the electric while the throttles of the steam 
engines were opened fully. To the surprise of the spectators 
the steam engines were seen to slowly but surely lose momen- 
tum, and finally come to a complete stop, stil with their 
throttles wide open. Next they were forced backwards, and 
as the electric developed its full power the procession became 
almost a rout. | 

Hardly second in interest to the above performance, was 
the exhibition of the regenerative powers of the electric 
locomotivé. To reproduce the same conditions as those which 
exist when the engine is coasting with a full load of cars 


behind it, two steam locomotives were coupled on behind 


the electric and pushed it along the track at а good speed. 
The regenerative system was then put in action, and the 
speed was seen to noticeably decrease, and before the trial 
ended the two steam engines had as much as they could 
do to make headway under full steam. At times during this 


test Instruments showed that as much as 2,000 Kw. was being 


returned by the locomotive through the sub-station. 


KARL VON SIEMENS ON THE SITUATION, 


A VERY despondent view of the situation in Germany is entertained 
by Herr Karl F. von Siemens, chairman of the Siemens & Halske 
Co., Berlin. Addressing the shareholders at the recent annual 
meeting, he is reported to have stated that the path upon which 
German economic life is moving is leading to conditions which are 
becoming worse and worse and more difficult. The turnover of 
industry in money is in course of constant increase, not owing to 
greater production, but to the depreciation of the currency. For 
the present, and as a consequence of the great German famine in 
goods as well as that of the wkole world, it is possible for many 
industries to cover the increased working expenses, notwithstand- 
ing the reduced output. It is, however, noticeable in many 
branches that there is a limit beyond which it is impossible to 
think of satisfying the demand. because the working expenses can- 


not be recouped ; and in the case of many transport undertakings, 


it has aJready been shown that increases in the fares do not produce 
any additional receipts on account of the reduction in the traffic. 
Similarly, manufactures are possibly available, but the consumere 
who have to pay the purchase prices are too few, and the output 
must. therefore, undergo a further decline, as the costs of production 
are still growing. "The course of the economic machine should not 
be allowed to proceed without regulation, but it should be entrusted 
to the care of experienced men. , 

The chairman, proceeding to discuss the economic life of the 
country, stated that it is too frequently asserted that this is 
dependent upon other countries, and that the Germans will soon 
come into swing again if they can again obtain the necessary 
raw materials from abroad. In his opinion this argument may be 
correct in regard to one or two industries, but it is not the 
case with many of them, and in these instances the decline is just 
as great as in those which need foreign materials. The principal 
thing lacking is coal, not because the Germans have lost too much 
coal. or have to make deliveries to their late enemies, but because 
an insufficient quantity of ооа! is produced as compared with 
foriner peace times, and cannot be distributed among consumers. 
Under these circumstances the recovery of industry in the firat 
place is a question of coal, and iron, and steel, and the Siemens 
and Halske Co. suffers the most from these causes. A lack of 
foreign raw materials does not exist for the time being, but there 
is & great scarcity of semi-finished German and foreign materials. 
There is very little the company can do to co-operate in remedying 
the evil as the company belongs to the manufacturing industry 
which can do nothing with purely raw materials, but must 
receive them from other industries in a semi-finished condition. 

Coming to consider the labour question, the chairman remarked 
that as contrasted with former periods, the many strikes at present 
imply a complete Joss of the production, as it is impossible to 
recover the lost output owing to the veto on the working of over- 
time, and the indisposition to work efficiently. The introduction 
of politica in the labour relationship has not only brought about a 
reduction in the efficiency of the workmen and employers, but the 
capacity of the managers and leading officials has also fallen to a 
minimum, ав their time is constantly occupied with negotiations 
within and without the works, so that there is ро possibility of 
their activity being concentrated on their particular departments. 
The sudden introduction of wages agreements which have reguired 
years for development in other industries, and which exhibit many 
defects owing to the shortness of the time and the lack of experi- 
ence, has put many workmen out of tune and considerably 
prejudiced the desire to work on the part of those aspiring elementa 
upon whom alone progress rests. The reputation of the German 
engineering industry, said Herr von Siemens, is based upon the 
quality of its work. which stands unequalled; and besides the 
intellectual work, it has been built up oblefly by the superiority of 
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the German special workmen. If, however, aptitude and ability 
no longer find their due reward, every incentive is nndermined, 
and the quality of the work suffers, and Germany will therewith 
lose an important factor for her reconstruction. The speaker then 
referred to the ooming into operation of the Works Councils Law, 
which, it is feared, will be used by the dominating radical element 
for the purpose of producing further disturbance in industry. 

Herr von Siemens, in oonclusion, confirmed the report that the 
company has associated itself with the A.E.G. and the Osram works 
in the amalgamation of the glow-lamp works, believing that this 
branch will be strengthened by joining the combination. It is 
hoped by means of an interchange of experience and the syste- 
matic division of the production to improve the quality of the 
lamps and reluce the coste of manufacturing, in order to facilitate 
the trade contest with foreign competitors. 


F——.;̃——.....::'....ꝶꝝñ..—.....ññññ—ꝝ—:—!xkö' 


NEW PATENTS APPLIED FOR 1920. 


(NOT YET PUBLISHED.) 


i ly f this jcurnal by Messrs. SEFTON-JONES, O'DrrL AND 
DE * to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W. C. 1. 


1 ——— — 


1,612. *' Electric fire." Н. J. Dean-Oscoop. January 19th. | : 

1.627. ‘Circuits of ignition systems of internal-combustion engines." M. 
S. CONNER and C. C. PuckkrrTE. January 19th. 

1,645. '' Electrically-heated apparatus." R. К. Hearn. January 19th. 

1.650. Elctrically- operated pumps.” MERRYWEATHER & Sons and J. II. 


OssORNE. January 19th. | | | 
1.6569. Electric devices." BritIsu номзом-Ноозтох Со. (General Elec- 
tric Co., U. S.A.). January 19th. 
1,668. '' Magnetic controlled pendulum." W. А. Packer. January 19th. 
1,670. * Commutators." A. B. Bucksrky. January 1%h. 

„ Magnets of rotating wheel type for sparking coils of internal. 
РЯ е Boscu. Акт. Ges. R. January 19th. (Germany, No- 
vember 215, 1918.) | р | | 

1,687. Ignition apparatus for internal-combustion engines. 
Grs. R. Jii 19th. (Germany, March 15th, 1919.) 
1.714. Magnetos.“ J. Н. Tocrnayre. January 19th. (France, June 28th, 


W. J. 


BOSCH AKT. 


1,750. ‘Electric welding, brazing and soldering machines, &c." 
Reabett. January 20th. 

1,763. " Protective arrangements for electric distribution systems." A. 
RzvgoLLE & Co. (J. C. van Staveren). January 20th. 

1,768. '' Electrically-propelled vehicle.” J. Н. Hassen. January 20th. 

Rotary electric transforming apparatus.” BRin THOMSON- 

0 ston Co. (General Electric Co., U. S. A.). January 20th. 

1.821. Electric switches.“ L. Moser. January 20th. 
]9«h, 1919.) 

1,830. ''Sparking plugs." R. F. Hau.. January 20th. 

1,840. Electric induction furnaces." COMPAGNIE FRANCAISE DES METAUX. 
January 90th. (France, February 7th, 1919.) 

1.843. Battery ignition for internal-combustion engines.” 
Ges. R. January 20th. (Germany, November 25th, 1918.) 

1.844. Electric lighting of automobiles.” Boscu Акт. бк. R. January 


(France, April 


Boscu Акт. 


1,871. „Wireless telegraphy and telephony.” W. H. Eccies and J. H. 
ў January 21st. 

1.872. Device for testing sparking plugs.” J. B. Tucker. January 2151, 
1.873. Electric switches." J. B. Tucker. January 2lst. 

1.880. Electric heater and disinfector for beds." H. C. Meyer. January 


1,887. ‘Electric burglar alarm." T. Fraser. January 2l«t. 
1.893. Electric hand lamps." H. J. Datutsat. January Alst. 
1,913. ''Sparking plugs." J. E. Barrows. January Alst. 
1.959. Electricity motor meters.” J. Harris. January 21st. 

1.966. Electric switches." L. Moser. January 215, 


1.973. Controllers for electric railways operated bv high-voltage direct 
current." Акт. Grs. Brown, Bovert er Cre. January 2150. (Switzerland, 
January 21st, 1919.) 

1.978. Projector for glow-lamps.”’ 
(Germany, May llth, 1919.) 

1,981. “ Electrolytic production of magnesium from anhydrous magnesium 
chloride." E. A. AsHcRori. January 21м. 

1,982. ''Spark plugs." J. О. Brock. January 31st. (United States, March 
9th, 1916.) 

2,005. '' Wireless telegraphy receivers." Н. P. Rees. January 2lst. 

2,024. ''Sparking plugs." G. Н. BaRRAcLOUGH. January 22nd. Р 
2.029. Mouthpieces lor telephone transmitters," G. A. Lines. January 


Bosch Акт. Ges. R. January ist. 


2,031. Apparatus for grinding electric commutators or distributors." Е, 
January 22nd. 


. 2,054. '' Electro-rnagnetic wave signalling.” J. HotrLiNGwoRTH. January 


2.061. Spark plugs." Е. HacHMANN. January 22nd. 
р Р у 
2,069. Transformers.” G. 1лохокт. January And. 


2.084. “ Electro-magnetic switches.“ BurrisH. THoMsos-HovsroN Co. 
(General Electric Co., U.S. A.). January 2nd. 

2.11. Regulating devices for thermostats.” J. E. Gre. January 22nd. 
2.130. * Clips for holding tubular electrical conduits." J. Юоссетт. Janu- 
агу 23rd. 

2.13.3. Automatic telephone systems.” 
TURING Co. and J. Savis. January 237d. 
2,151. '' Electrical machinery." S. Twkisbark. January 23rd. 

2,175. ''Ignition of internal-combustion engines." THoMaS TRANSMISSION, 
LtD., and К. J. Тномѕох. January 23rd. 
2,186. “ Dynamo-electric machines.“ 

Dynamo Works. January 23rd. 
2,204. '' Antiseptic telephone mouthpiece.” D. Luzensurc. January 23rd. 
2,236. '' Electrical resistances, potentiometers, &c. E. W. Кітснім. Janu- 
агу 24th. 
2.237. “ Transmitters for electrical signalling systems." W. H. CHATTEN. 
January 24th. 


2.302. Automatic switches for dynamos." Н. Lucas and Н. N. Urov- 
BART. January 24th. E | 


| 2.503. *'' Electrodes for electric arc welding." British Arc WzLoiNG, Co. 
and II. OcprN. January 24th. : z 
г rS о. . „ oe А 


AvrOM TIC. Treeriioxe MaANUFAC- 


W. PARKER and Siemens’ Bros. 


е - 


9,304. “Electrical transference of designs in textile arts." E. C. R. 
Marks (Oesterreichische Siemens-Schuckart Werke and Reyal-Patente Ges.,. 


January 24th. 


2,327. Apparatus for electric heating of hot-bulb engines.“ G. B. PETTER 
and PETTERS, LTD. January 24th. 

2,338. Electric valves or tubes for wireless telegraphy and telephony." 
Н. M. Arrey, G. B. Bryan, C. L. Fortescue, and А. К. Macrorie. Janu- 
агу 23rd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


2918. 


W520. APPARATUS FOR 1HE ELECTRICAL SEFARATION OF SUBSTANCES IN SUSPEN- 
SION IN GASEOUS MEDIA. Sav. Gallut et Cie. and Suc. Poussin, Rondeaux et 
Cic. Мау 22nd, 1917. (116, 104.) 

10,454. ELECTRODES FOR ELECTRO-OSMOTIC PROCESSES, Elektro-Osmose Akt. 
Ges. (Graf Schwerin Ges.) October 20th, 1917. (135,816.) 

21,458. DYNAMO-ELECTRIC MACHINES. E. J. Harman and E. Le Bas. Decem- 
ber 2154, 1918. (137,089.) 

21,466. MEASUREMENT OF ALTERNATING ELECTRIC CURRENT POWER. S. Z. de 
Ferranti, С. Wall, and Ferranti, Ltd. December 21st, 1918. (Cognate appli- 
cation 15,447/19.) (137,090.) 

21,667. WIRELESS TELEPHONE TRANSMITTERS. 
Wagner. December 24th, 1918. (137,098.) 

21.698. GENERATION OF ELECTRICITY BY THERMO-ELECTRIC BATTERIES. C. NI. 
Walter. December 30th, 1918. (137,101.) 


L. B. Turner and R. H. 


: 1918. 

140. INrERRUPTORS FOR USE IN ELECIRIC IGNITION SYSTEMS. Dayton Engineer- 
ing Laboratories Co. January 2nd, 1918. (122.185.) 

1,986. SusPENDING CONDUCTOR WIRES ON ELECTRIC RAILWAYS AND ПИК LIKE, 
F. W. Fawdry and P. Dawson. January 27th, 1919. (137,133.) 

2.920. CONTROL OF THE IGNITION OF INTEKNAL-COMBUSTION ENGINES. Humber, 
Ltd., and J. A. Cole. February 6th, 1919. (137,142.) 

3,137. STARTING AND SYNCEHRONISING OF SYNCHRONOUS DYNAMO-ELECTRIC. MA- 
Guss. R. E. Grime and Mather & Platt. February 8th, 1919. (137,144) 

3.476. ELECTRO-MAGNETIC RELAYS. British. L.M. Ericsson Manufacturing 
Co., N. Blades and А. E. Sutherland. February I3th, 1919. (137,147.) 

3.692. ELECTRO-MAGNETIC STEP-BY-STEP SIGNALLING AND SYNCHRONOUS ROTA} 
пох. C. L. Walker. February 14, 1919. (137,150.) 

4.101. METHOD OF LOCKING ELECTRIC LAMPS IN THEIR HOLDERS FOR USE WINIH 
MAJOLICA FITTINGS AND THE Likt. J. H. Collie. February 19th, 1919. (137.155) 

5.955. Ѕгаккіхе вось. L. S. Clarke. March IIth, 1919. (137,177.) 

7.287. IGNITION DEVICES FOR INTERNAL-COMBUSTION ENGINES. Е. C. M. 
Cesbron. March 22nd, 1918. (124,750.) | І 

8,300. Two, THREE. ОК MULTIPLE FIN PLUGS. Naamlooze Vennootschap 
Fabrick van Instrumenten en Electrische Apparaten Inventum.” April 4th, 
1918. (125,077.) 

8.759. WINDING OF INDUCTION соп». F. Weatherall. 
(137,199.) 

12,319. ELECTRICAL MEASURING INSTRUMENTS, A. W. Lishman. May 16th, 
1919. (137 ,223.) 

15,054. SECKET-CONTACT COMBINATION ELECTRIC SWITCHES. Е. W. Walsh and 
C. H. G. Kingsland. June 16th, 1919. (137.237.) 

15,758. ELECTRIC COOKING OR HEATING VESSELS AND APPARATUS. C. H. Lauth. 
December 23rd, 1918. (Divided application on 21,547 /18.) (137,240.) 

15,759. ELECTRIC COOKING OR HEATING VESSELS. С. A. Lauth. December 
23rd, 1918. (Divided application on 21,547/18.) (137,241.) 

18,133. ELECTRIC LAUNDRY IRONS. А. E. Fitzgerald. 
(137 249.) 

19,418. SrakK-PLUGS. A. H. Cressy, August 6th, 1919. (137.254.) 

19,099. ELECTRO-MAGNETIC STEP-BY-STEP AND LIKE MECHANISM. C. L. Walker. 
February 14th, 1919. (Divided application on 3,692/19.) (137,255.) 
11572510 REMOTE CONTROL ELECTRIC switch. P. Perot. August 21st. 1919. 
3,261. 

26,746. E. rCIRIC SPARKING PLUGS. 
Anon. December 12th, 1918. (136, 801.) 

360.207. THERMIC TELEPHONE SYSTEMS. — Naamlooze Vennoot« ар de Neder- 
landsche Thermo-Telephoon. Maatschappij. December 4th, 1918, (136,162.) 


April 7th, 1919. 


July 81st, 1919. 


Etablissements de Dion-Bouton, Soe. 


Electric Fire Engines.—In different parts of the world, 
notably Germany and the C. S. A., electrically-propelled fire 
engines have been used to а considerable extent, while in 
London the L.C.C. Fire Brigade employs a total of 15 euch 
vehicles, states Mr. F. Ayton, chairman of the Electric Vehicle 
Committee of Great Britain. A repeat order for two turn- 
table ladders mounted оп  Tilling-Stevens  petrol-electric 
chassis which have been in use for some time in the L.C.C. 
Fire Brigade, has recently been received by the company. 
The ladder, which, when fully extended, measures 85 ft., is 
operated electrically, power being obtained by simply con- 
necting the ladder motor to the chassis generator by means 
of a switch, the engine being kept running. The ladder can 
be used either as an escape or as a water tower. The Hanwell 
Council is considering the purchase of a Tilling-Stevens petrol- 
clectric fire engine. 


Ships’ Lights.— The President of the Board of Trade 
has appointed a committee, under the chairmanship of Mr. 
Clifford C. Paterson, O.B.E., to consider whether, in order 
to secure that ships’ lights shall comply with the requirements 
of the International Collision Regulations, it is desirable to 
lav down standards for the lights, or any parts of them: 
and, if so, to advise what those standards should be, and 
what is the best method of securing compliance with them. 
Mr. J. W. T. Walsh, of the National Physical Laboratory, 
and Mr. A, S. Hoskin, of the Board of Trade, will act as joint 
secretaries to the committee. Апу communication with re- 
gard to the matters to be considered by the committee should 
be addressed to the secretarv. Shins’ Lichts Committee, Board 
of Trade, Great George Street, S. W. 1.—The. Times, 
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nical publications and periodicals of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the price. Owing, however, to the 
constant increases in сові of paper, printing, en- 
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THE GERMANS AND INTERNATIONAL 
AGREEMENTS. | 


AS far as facilities for obtaining information on the subject 
have been at their disposal, the big German electrical firms 
have been closely following the developments in the 
electrical industry in the West during the past few months. 
Amalgamations of works in England, the establishment of 
communities of interests between companies in the United 
States and France, the formation of closer connections 
between English and French and Belgian firms, and the 
affiliation of interests between English and Dutch com- 
panies—these and other questions have aroused keen 
interest in leading circles in Germany, whose rathless 
methods of warfare caused the termination of the former 
connection between a prominent American company and one 
of the big Teutonic works. Not only so, but this particular 
connection bas now been transferred to France, whilst a 
former Dutch relationship has also been lost 22, Germany in 
favour of England. 

It almost seems as if the Germans are now asking, 
„Where do we come in? Certainly they desire to come in. 
At the annual meeting of the A.E.G., late in December, 
Dr. Rathenau informed the shareholders that it was known 


that efforts were being put forth in the Wes: to form large 


trusts, although the Germans, for the time being, were not 
in touch with the Western groups. The chairman added 
that “ an opinion could not be formed as to whether a time 
would come when they would be able to co-operate with 
them"—the groups. Apart from somewhat vague. reports 


. which have been in circulation for some months past, 


the statement made by the chairman of the company in 
question, represents practically all the information conveyed 
officially from the works in that country concerning their 
wishes in relation to other countries. They neither reveal 
their plans for the home market nor disclose what they are 
gceking to obtain in other countries, although this reticence 
is perhaps only natural under the circumstances. Ава 
consequence, it is necessary to rely either upon unofficial 
information or upon deductions from the course of events. 
As far as the German inland market is concerned, the 
fact, may be recalled that ever in pre-war periods the big 
German firms occasionally co-operated with each other іп 
the case of transactions involving very considerable sums ; 
whilst in other respects they competed with each other, at 
all events outwardly, until the publication of the details of 
the secret price agreement existing between them finally 
dispelled any illusions which may have prevailed on Ше 
question down to that time. Apart from the separaticn 
years ago of two heavy electrical engineering works from 
their original owners and their transfer to an independent 
company, and the taking up by one company of a large 
financial interest in another, no actual community of 
interests by means of an interchange of shares, has yet been 
established in the German electrical industry. As has been 
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groups of makers in other countries. 
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shown in other branches in that country, no incentive existe 
in a period of highly satisfactory trade for an interchange 
of shares or a consolidation of various financial interests. 
But the conditions of the world have undergone a change, 
and necessity may force the hands of those firms who have 
hitherto desired to retain their independence and compel 
them to join together for self preservation. In this con- 
nection, & German newspaper reveals what is projected. 
It is stated, for instance, that there is no doubt that a great 
German electrical trust will be formed, sooner or later, for 
the purpose of warding off “hostile attacks, and 
strengthening the economic power of the industry in the 
home market. The recent consolidation of the glow lamp 
manufacturing branch is a precursor of coming events, and 
it would scarcely be surprising if the electrical industry 
were transformed into a great combination on the lines of 
the aniline dye trust, which was considerably extended 
just two months ago. 

If, then, it is correct to assume that the big firms intend 
to amalgamate in some form or other in the near future, 
the chief object in view will be to obtain sufficient strength 
to be able to present a united front in the case of com- 
petition in the markets of the world, in the event of ite 
becoming impossible to conclude an understanding with 
As already shown, 
Dr. Rathenau was not very explicit at the recent meeting 
of the A.E.G. But the newspaper previously referred to is 
quite candid respecting the German intentions. It states 
that the plans entertained by the leading firms are first to 
complete the organisation of the home industry, and then to 
endeavour to form international agreements! If tbis effort 
should be successful, the newspaper remarks that an 
important service will be rendered to the national economy. 

It is quite impossible to understand the mentality of the 
Germans in thinking of the bare possibility of being able 
to establish working avreements with Allied countries. The 
mere suggestion is an admission, if not of weakness, at least 
of apprehensions as to the future of the German electrical 
industry. Let, then, the apprehensions have full play, for 
surely no electrical group could possibly work in harmony 
with those who provoked the great war, deluged the world 
with blood, and caused the sacrifice of many millions of 
lives, but who were sufficiently cunning to keep the horrors 
of warfare outside their own frontiers, at least, in the West. 
The Germans wish by-gones to be by-gones, but this is 
totally impossible—the Allies cannot forget the terrible 
results of the five years of war. 


From the King's Speech at the 
opening of Parliament on Tuesday, we 
learn that the clauses authorising the 
formation of District Electricity Boards, and providing for 
the compulsory purchase of power stationy and main 
transmission lines, which were dropped from the Electricity 
(Supply) Bill last session, are to be reintroduced, and will 
doubtless be backed hy the full weight of the Government. 
The House of Commons has already passed these clauses, 
but the opponents—practically confined to the company 
interests—may safely be assumed to have improved the 
opportunity to develop their case against the Government 
proposals, and we may look for a lively contest in the 
Commons as well as in the Lords. We should have 
thought it preferable to appoint the Commissioners, and 
give them time to study the situation in the light of their 
existing powers, besides affording an opportunity to supply 
undertakers to take stock of their position, and to enter into 
co-operative schemes on the freest possible basis. But even 
now we have not learnt the names of the new Com- 
missioners, though we have reason to believe that some of 
them have been appointed. 

We are at a loss to understand the reason for the delay. 
Is it that it is so difficult to find first-class men equipped 
with ‘ practical, commercial, and scientific knowledve, and 
wide business experience, including that of electrical 
supply"? Or is it that such men are reluctant to divest 
themselves of all shares or other interest in supply under- 
takings ? Ог, again, is the Ministry unable to afford the 


The Electricity 
Supply Act. 


market value of the men who possess the proper quali- 
fications ? The Ministerial actions so far have not 
presented any indication of railway speed; indeed, they 
resemble nothing so much as those of a ‘Government 
department.“ 

[Whilst going to press we have acquired some later 
information on this subject. See our Notes" pages. | 

Returning to the promised Bill, the principal subject of 
contention will be the “standard price" clause; but 
whether the companies have much to gain by prolonging 
the agony is open to question. "That they have just cause 
for complaint is undeniable; as pioneers many of them 
have borne the burden and heat of the day, without 
extracting much profit from the business, and they were 
hoping to reap a well-earned harvest during the last few 
years of their existénce—assuming, of course, as one must, 
that their ultimate fate would be purchase by local authori- 
ties, as contemplated by the earlier Acts. Thev are 
undoubtedly entitled to some recompense for their efforts. 
On the other hand, during the declining years of their con- 
cessions, they would have been unable to raise capital, and 
indisposed to spend it (the latter days of the National 
Telephone Co. present a close parallel), and the public 
interests would unquestionably have suffered detriment 
from this cause, to avoid which, in many cases, the under- 
takings would probably have been purchased some years 
before the appointed day, at a higher price than their 
ultimate value. 

The new Bill will render them liable to purchase—and 
compulsory purchase—at a still earlier date, and, conse- 
quently, the price ought in equity to be still higher also. 
That is what they have a right to expect under the terms 
settled by Parliament in 1888, and acted upon ever since. 

In point of fact, however, they are offered for their 
power stations and mains the capital expended less deprecia- 
tion—practically the ** then value " that would have obtained 
if the war had not intervened, but less than half the present 
value under the actual conditions. No one, however biased, 
can pretend that this is fair. On the other hand, if they 
elect to dispose of the whole of their undertakings, including 
the distribution systems, as they are entitled to do under 
the Bill, to the District Boards, they will receive the whole 
of their expended capital without deduction for depreciation. 
This, while taking no account of goodwill, and to that 
extent unfair, at any rate constitutes a closer approximation 


to justice, the return being more than the price that would 


have been payable if the war had not happened, but less 
than the present value of the plant. It is up to the repre- 
sentatives of the company interests to endeavour to secure an 
improvement on these terms, and for that purpose to adopt 
more efficient tactics than those which permitted the 
Government to ** do them in the eye“ last session. 

Whether it is worth the while of the companies to try to 
defer the day of purchase is а debatable question. Оп 
Joint Electricity Authorities and District Boards alike, their 
representatives will almost invariably be heavily outvoted, 
and it is а regrettable fact that municipal authorities, 
though less bitter towards companies than formerly, are 
still unwilling, with some exceptions, to co-operate with 
them cordially ; indeed, in a few areas their attitude is 
frankly hostile. Under these conditions, the companies 
may naturally conclude that life is not worth living, and 
prefer to take what they can get for their undertakings and 
clear out of the business. In that event we may, in a few 
years, see the whole of the electricity supply of this country 
concentrated iu the hands.of a small number of communal 
public bodies. "The alternative is to remain in the business 
and place their valuable experience at the service of the 
joint authorities. 


AN amusing feature of the dinner oí 
the North-western Centre of the Institu- 
tion last week was the friendly skirmish 
between the rival camps of London and Manchester. 
While the * London Centre " (as Manchester regards it) is 
in possession of headquarters, the N.W. Centre considera 
itself every bit as good, and a bit better. Facts is 
stubborn things," and the nine points held by London are 
not easily disposed of ; but the North-West clearly means 
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to secure a fair share in the government of the Institution, 
and has already a series of notable successes to its credit. 
As the President pointed out, the history and traditions of 
the Institution are rooted in London, but years ago the 
Northern Society of Electrical Engineers—the only rival 
society tuat the Institution has known in this country—was 
a strong and flourishing body, and although it was 
united with the larger society, it had—and in the 
person of the N.W. Centre, it has—traditions of its own; 
it looks upon London rather as an elder brother than as a 
parent, and, though it is sincerely loyal to the President 
and Council, it is determined to uphold ite right to a due 
share of responsibility and trust in connection with the 
Institution’s affairs, especially those which more particularly 
concern itself. The special points mentioned by Mr. 
Robertson were the desirability of printing some, at least, 
of the Students’ papers in a Students’ Journal, the 
necessity of relaxing the regulations for the admission of 
candidates in order to prevent the exclusion of worthy 
men whose war service had interfered with their professional 
careers, and the claim of the Centre to deal with local 
applications for membership. Г 
Mr. Wordingham's suggestion that the chairman and 
vice-chairman of the new Liverpool Sub-centre should be 
on the Committee of the Centre, just ав the chairman and 
past-chairman of the Centre sit on the Council, calls to 
mind his remark at a recent meeting that the multiplica- 
tion of new Centres was impossible, because the chairmen 
and past-chairmen would swamp the elected members on 
the Council. This argument seems а rather leaky one. 
Why should they not? An elected member may be chosen 
by a comparatively small portion of the electorate, but the 
chairmen and past-chairmen are chosen as the trusted 
representatives of the Territorial Centres, and it would be 
just as reasonable to maintain that the latter should not be 
outvoted by the former. A much more plausible objection 
to the development of this system of creating а Council is 
that the business of the Institution makes heavy demands 
upon the Members of Council who are in a position to 
perform the duties, and that it is not feasible for provincial 
members to put in the necessary time at headquarters. 


THE appointment of а Controller for 
| the collection of pre-war debts between 
ourselves and Germany, again raises the dissatisfaction on 
the part of British traders in regard to this matter, and а 
more serious attempt is now to be made to bring the views 
of the business community before the authorities. Under 
the Economic Clauses of the Peace Treaty, which, on the 
whole, do not appear to have received the consideration at 
the hands of the general public which they deserve, all 
debts owing to Germany by us, and all debts owed by 
Germany to us, are to be paid through the Clearing Houses 
which, under these clauses, are now established in London 
and Berlin. To that, of course, there is no objection. The 
main cause of the grievance which is now being ventilated 
is the condition that debts on both sides are to bear 
interest at the rate of 5 per cent. per annum from the 
commencement of the war. Whatever the considerations 
were which impelled the Government, through its com- 
mercial advisers, to agree to this condition, it is perfectly 
clear that there will be many hard cases in this country. 
Take, for instance, the case of a firm owing a considerable 
sum to Germany, for which a cheque was sent а day or two 
before the declaration of war, which cheque when presented 
was, promptly and rightly, refused payment by the bank 
here. There are many such firms, and their point of view 
is that it is a great injustice to them to be made to increase 
their payment to their German. creditors by an amount 
equal to 5 per cent. per annum for five years. In such a 
case ва we have mentioned, this is the position as it is put 
forward, and there seems sound reason in it. In the first 
place, the firm was willing and able to pay the net amount 
Of the debt in 1914. Acting prudently, it would seek to 
invest the money in some easily realisable stock in order.to 
be able to pay it over when the time came. In 
1914, the only stock of that character would be the 


: Enemy Debts. 


3) рег cent. War Loan. In any case, it is 
extremely unlikely that an average of 5 per cent. will have 
been earned on the money, and the firm has, therefore, not 
only to suffer the penalty of making up the difference, 
but also to bear the loss of the depreciation in the capital 
value of the stock on sale at present prices. There are 
many such instances ; and now that the clearing houses are 
in existence, and the Controller is demanding the debts which 
are owed to Germany forthwith "—and, with a delightful. 
sense of humour, adding that no guarantee can be given when 
the debts owing from Germany will be paid—British, 
business men concerned are putting their heads together to 
consider the best means for meeting the situation. It is 
not suggested that the Peace Treaty can be modified, but 
the point is seriously being put forward that, in the 
absence of any discretionary powers on the part of the 
Controller, the Treasury should be asked to bear the losses 
which the Government has, it is felt, gratuitously placed 
upon the shoulders of the trading community. We doubt. 
very much whether any success in that direction will be 
achieved, and, in the present state of the national finances, 

we cannot view lightly the prospect of a large sum having 
to be found for this purpose ; ‘nevertheless, the grievance is a 
real one, unless there is a countervailing advantage on the 
other side, which we have not yet heard of. From dealings 
which have taken place between the Controller and British 
debtors to Germany, there is a belief that he has some 
discretion to deal with the difficulties which are inevitable, 
but whether this discretion covers the main cause of com- 
plaint is not yet clear. Another grievance is that the 
clearing-house system, which compels payment in either 
direction, only applies to Germans resident in Germany 

There are, however, a large number of pre-war debts owing 
by Germans resident in other parts of the world which it 
may be extremely difficult to collect now, and it is felt that 
some Government action should be taken in this matter. 


\ ; 
IN our opinion, the Department of 
Overseas Trade has an excellent oppor- 
tunity for gaining the confidence of British manufacturers 
and traders. Like most of our organisations, it has been 
passing through a period of transformation and reconstruc- 
tion during the past year, and there are indications that ita 
new or altered machinery is getting to work satisfactorily. 
It i8 for the Treasury to see that во necessary а Department 
does not suffer for want of means. If it is folly fora 
private firm to attempt, with insufficient funds, to build up 
а big export business which shall be permanent and 
shall afford a profitable outlet for the enormously increased 
production that will come sooner or later, it is some- 
thing worse for а national effort intended to facilitate 
such operations for the good of the whole community 
to be handicapped by want ofthe vital wherewithal. How- 
ever efficient may be the organisations established for foreign 
trade promotion by manufacturers who operate through trade 
associations —and they are unquestionably doing good work— 
there is a place for the Government to fill on behalf of all, both 
associated and unassociated. We believe that the D. O. T. is 
now alive to the greatness of its opportunity, and in co-opera- 
tion with the Trade Press it should, if it pursue an enterprising ' 
policy, can work with freedom, can escape the soothing 
influences of official existence, and continue ever -wide- 
awake, gain the esteem and gratitude of both traders at 
home and purchasers abroad. One of the Department’s 
present developments is in the hands of its Economic and 
Editorial Section, which is preparing a series of Manuals, 
or Handbooks, of Commercial Information relating to each 
of the principal foreign countries, in which will be published 
basic information which will be of assistance to merchant- 
bankers, traders, and others interested in trading opera- 
tions. Manuals for France and the Argentine are now 
in an advanced stage of preparation, and some material has 
been accumulated for similar publications on Brazil, Italy, 
and Greece. Annual reports will also be issued, taking the 
place of the Consular reports to which we were accustomed 
in- pre-war days. These will appear more promptly, and, 
no doubt, will be far more serviceable to the trading 
community. | * : 


The D. O. T. 
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ELECTRIC SUPPLY AT THE LONGBRIDGE WORKS OF THE AUSTIN MOTOR CO., 
NORTHFIELD, NEAR BIRMINGHAM. | 


Тнк Austin Motor Co.'s works, being situated outside the 
distribution area of any large undertaking, have generated 
their own electric power from the commencement, and the 
history of the system has been like that of many others, in 
that many changes have taken place in the process of keeping 
up to date. 

The first system was direct current at 110 volte, with 
small gas and steam engines as prime movers. The works 
increased, and the advantages of three-phase alternating- 
current motors were appreciated, so in 1914 it came about 
that a new power house was built on a more suitable site 
to contain a larger plant, comprising six 175-Kva. 
alternators by the Allmänna Svenska Elektriska Co., with 
exciters direct coupled, driven through flexible couplings 
by high-speed engines at 875 k. P. M. 

The alternators generated three-phase current at 525 volte, 
25 cycles. Two were driven by gas engines, the remainder 
by Belliss& Morcom . 
compound V-type 
two-crank enclosed 
steam engines. Ex- 
haust steam was led 
into acommon main 
connected to a Led- 
ward & Beckett 
ejector condenser. 
Rapid increase of 
load due to the 
manufacture of 
muntions of war, in 
which the firm took 
во prominent a part, 
necessitated a corres- 
ponding increase in 
the generating ca- 
pacity, and two 
1,250-Kva. 1,500- 
R.P.M. vertical Cur- 
tis turbo-alternators 
by the B.T.H. Co. 
were installed in 
1915. Thesub-base 
surface condensers 
of these were sup- 
plied with cooling 
water from a Crich- 
ton wooden cooling 
tower erected on au 
adjacent site, make- 
up water being ob- 
tained from the 
brook which flows 
through the works. 
Each condenser was 
served by а motor- 
driven circulating pump, and a motor-driven Edwards three- 
throw air pump аб 75 в.р.м. The boiler house then con- 
tained eight 30 ft. x 9 ft. 6 in. Lancashire boilers, six by 
Yates and Thom, one by Edwin Danks, and one by John 
Thompson, all equipped with Units superheatera, two Green 
economisers, and a natural-draught brick stack of 7 ft. 
internal diameter, 170 ft. high. Steam was supplied at 
160 Ib. pressure through а 12-in. main to the engine room. 
Coal, delivered by rail, was conveyed overhead to the 
Hodgkinson mechanical stoker hoppers, from storage on 
the ground level. Standard vertical Weir feed pumps, of 
5,000 G.P.H. each, supplied the feed-water through duplicate 

es. Attimes the demand for power was so great that 
the whole plant was in commission and carrying overload. 

During 1916 the company undertook and carried out the 
ereotion of two large new works on the opposite side of the 
railway, one known as the North Works, for the manufacture 
of 8-10. H.E. shell, from billets to the finished article, and 
the other, the West Works, for 18-pounder H.E. shell. The 
North Works, in use by the end of 1916, comprised a 
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lay-out of power house, boiler house, hydraulic press house, 
with eight large presses, stamps, heat treatment furnaces, 
air compressor and hydraulic pump house, and a machine 
shop 900 ft. long x 300 ft. wide. To supply the new works, 
the most modern power plant was installed, viz. : — Three 
three-phase, 50-cycle, 550-volt, 1, 850-K. v. A., B. T. H. hori- 
zontal Curtis six-stage impulse turbo-alternators at 3,000 
R. P. M., with exciters direct coupled on the same shaft. 
Each turbine exhausts into a surface condenser, by Mirrlees, 
Watson & Co., in the basement. The condensate is extracted 
by а centrifugal Leblanc air-pump, and air is taken b 
multijector exhausters, of which there are two to 
condenser, so that one can always be stopped to clear the 
nozzle in case of need, while the other is working. Electric 
motors of 70 H.P. each drive the circulating pumps for the 
cooling water obtained from three Crichton cooling towers 
70 ft. high with a base area of 77 x 30 ft. Air, aſter passing 
through a Heenan 
and Froude filter, 
is drawn through 
the generators and 
discharged outside 
the turbine room. 
А 14-Kw. р.с. Bel- 
liss-Crompton set is 
available to supply 
the emergency light- 
ing at 110 volte. 
The current gene- 
rated at 550 volta 
is supplied to the 
bus-bars at that 
pressure, and 24 
feeders (20 87/12 
and four 19/14), of 
three single cables 
each, supply the 
North and West 
Works. The main 
switchboard con- 
tains 12  double- 
feeder panels for 500 
amperes each feeder, 
three generator 
panels of 3,000 am- 
peres each, one in- 
strument panel for 
volt-recorder and 
leakage ammeter, 
one 3,000-ampere 
panel to connect up 
three E. H. . single- 
phase transformers 
now supplying cur- 
rent to the South 
Works, and three panels for the frequency changer, which 
converts from 50 cycles to 25 cycles for the South Works. 
The switchboard, of black enamelled slate mounted on 
steel-tube framework, extends nearly the whole length of 
the turbine room on the floor level, and has the standard 
B.T.H. equipment with oil-immersed switches, hand- 
operated from the front of the board. Three Tirrill 
regulators control the three generators. 

During 1917 and 1918 the West Works were supplied 
through two banks of three single-phase Berry oil-cooled 
transformers of 625 күл. each, by the British Electric 
Transformer Co., at 6,600 volte; but since the Peace 
requirements are only a small fraction of the former, the 
three step-down transformers have been removed to the 
South Works, enabling a large proportion of the 25-cycle 
plant to be replaced by the 50-cycle, which is now adopted 
as the standard. The West Works, now largely saw-mills 
and car-body shop, with paint-spraying and finishing 
departments, is supplied direct at 550 volta through two 
3-core 0°125-sq. in. and one 3-core 0°3-sq. in. feeders, about 
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500 yards long. The boiler house contains 12 Lancashire 
boilers, 30 ft. x 9 ft. 6 in., by Yates and Thom, with 
Units superheaters, three Green economisers of 860 tubes 
each, а natural-draught brick stack of ft. internal 
diameter and 200 ft. high, and an induced-draught fan 
driven by a 50-H.P. motor, with separate steel stack. There 
sre four Weir vertical feed- pumps of 5,000 gallons 
hour each, with a feed-heater in the pump house and a 
CO, recorder; steam is supplied at 170 lb. per sq. in. 
pressure through a 12-in. steam main to the turbine room, 
The steam temperature at the turbine stop-valve averages 
550° F., and the vacuum varies from 28°5 to 29:5 in.: coal 
is delivered by rail, and the trucks are discharged by a 
tippler feeding the boot of an elevator and conveyor system 
to the boilers. 

Since the Armistice, the company has performed the 
modern equivalent process of beating the sword into the 
pruning hook, the North Works now being а complete 
tractor factory, with its output commenced. The South 
Works, comprising large machine shops, erecting shop, 
hardening shop, stamp shop, inspection and experimental 
departments, &c., are engaged оп the output of the 20-H. P. 


motor-car. In addition to this, aeroplanes, and petrol- 


electric generating seta, with storage batteries and automatic 
control requiring no skilled attention, for small instal- 
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FIG, 39.—TURBO-ALTERNATORS IN NORTH WORKS POWER HOUSE. 


Fic. 2.—MAIN SWITCHBOARD, NORTH WORKS POWER HOUSE. 


lations suitable for supplying villages, 
institutions, and private houses, are being 
manufactured. The amount of power : 
required at present is less than half that 
absorbed during the heavy periods of the 
War, во that the new, power house in the 
North Works can cope with the whole 
supply, and the 25.cycle system has been 
converted to 50 cycles, with the excep- 
tion of those motors which it is not 
convenient to replace yet. These are 
supplied through а frequency changer 
in the North Power House consisting of 
three B.T.H. machines, viz, a syn- 
chronous 815-KVA. motor, 550-volt, 50- 
cycle, three-phase, direct coupled to a 
650-KVA., 25-cycle, 525-volt, three-phase 
generator, and а 19-Kw., 80-volt, D.C. 
exciter, all mounted on one bedplate. 
There are over 500 motors installed, 
varying in capacity from 200 H.P., driving 
a hydraulic pump, to 4 H.P., rotating 
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the air filter for the generators in the power house. There 
are a large number of 100-H. P., and 50-H. P. motors driving 
line shafting in the machine shops; the motors are of the 
induction type, mostly squirrel-cage, running at 720 R. P. A., 
with a few at 1,440 or 960 R.P.M. Speed changes are 
effected by means of pulley cones at the machines. Crane 
motors are of the slip-ring type, with grid resistances. 

The South Power House now contains the three step- 
dówn transformers formerly in the West Works. The 
transmission from the North Works is at 6,600 volts, by 
two Pirelli-General Electric 3-core, 0:25-sq. in. paper- 
insulated, lead-covered, armoured. cables, buried direct, 
except where carried over the railway on the outside of the 
girder bridge which connects the two works. The new 
50-cycle switchboard in the South Works is the standard 
B. T. H. type, with one 3,000-ampere transformer panel, 
seven: double feeder 300-ampere panels, and one single- 
feeder panel. The £.H.T. switches at both ends of the trans- 
mission are of the removable truck type. 

Of great use in the works are 17 Edison accumulator 
battery tracks, 5 of 50 cwt., 11 of 40 cwt., and one of 
80 cwt. capacity. Motor-generator sets are installed for 
charging these daily, The lighting is at 110 volte. Single- 
phase circuits are run between each phase of the transformer 
secondaries and the neutral point. In the South 
Works there are six, in the North Works four, and 


FIG. 5.—FREQUENCY CHANGER. 


in the West Works three lighting transformers, oil- 


cooled, 90-K. v. A. primary delta 550 volts to secondary star | 


110 volts between phase and neutral, bv the British 
Electric Transformer Co. The lighting is mainly effected 
by 300-watt and 200-watt lamps at half а watt per candle- 
power; smaller lighting is done by 20, 30 and 60-watt 
metal-filament lamps. Electric drills, desk fans, and 


printing arcs are run from the 110-volt circuits. About 


150 clocks on the Synchronome system synchronise the 
works for time, and an electrically-controlled steam whistle, 
known as The Bull,“ announces the times to start and 
: cease work. Heating throughout the factory is effected by 
high- pressure steam at 100 lb. per sq. in., partly supplied 
from the power boilers, through reducing valves, and 
partly from an auxiliary boiler house containing six 
-= Lancashire boilers, two of which are fitted with destructor 
furnaces for consuming waste timber and other refuse. One 
. Lancashire boiler has been transferred from the South to the 
West Works to supply the heating Steam, and consumes 
wood refuse from the saw mills. 

The works engineer is Mr. T. W. Hartley, and his chief 
assistant Mr. W. N. Y. King. 


The Profiteering Act.—The Electric Lamps Sub-Com- 
mittee of the Committee on Trusts has held its seventh meeting 
and considered its draft report. 


- sumed at 50 per cent. 


THE FUEL OF THE FUTURE AND THE 
GAS COMPANIES. 24 


Bx B. L. KLEMENS. 


Ox two recent occasions the Gas Journal has been deeply 
stirred. by articles under the above heading in the 
ELECTRICAL REVIEW. On neither occasion has it been 
able to restrain its anger, and on both it indulges in 
abuse which has no effect on the case set out, apparently 
considering it high treason to ask for proof of Sir 
Dugald Clerk's statements, while to disprove them 1s an 
unspeakable crime. 

The Gas Journal, apparently, can only see the mote 
in its neighbour's eye, and not the beam in its own, 
for while complaining that the ErnECTRICAL REVIEW 


occupies three columns in setting forth its points, :t 


uses one and a half columns in attempting to dispose 
of a case which it describes as not worth disposing of. 
When the Gas Light & Coke Co. replied to a question con- 
cerning the amount of coke obtained by baking one ton 
of coal, that 8 cwt. are obtained, the Gas Journal says 
the words ''for sale"' should have been inserted after 
the word obtained,“ because (so the Journal says) the 
vas company gave a net figure. But the statement does 
not bear examination. The coke sold, according-to Sir 
Dugald Clerk, is equivalent to 41 per cent. of the 
original heat value of the coal; but the South Metro- 
politan Gas Co. says that the heat value of the coke 1» 
from 10,000 to 11,000 B. TI. uv. per Ib. (but it would not 
give any guarantee) The Gas Light & Coke Co., when 
discussing the efficiency of coke ‘‘ boilers,” gives the 
heat value as 12,000 в.тн.с., and when it tries to 
support the 70 per cent. or 80 per cent. advertisement, 
as 12,350 B. TH. v. per lb. The Gas Journal says that it 
is 12,500 B. TH. v. per lb. It is clearly impossible for 
all these diflerent values to be equal to 41 per cent. of 
the coal heat value with the same amount оѓ. соке. If 
20 lb. of coal vield а net 3 lb. of coke having. a heat 
value of 41 per cent. of the original coal heat value, 
then, at 13,000 B.rH.u. per lb. for coal, 8 Ib. of coke 
are equivalent to 106,600 B. TH. u. = 13,325 B. TH. u. 
per lb. That is, the coke has a higher calorific value 
than the coal, which is absurd. The Gas Journal also 


suggests that the efficiencies used for calculating the 


mean efficiency of gas for cooking purposes, are not 
those of the latest type of apparatus. This, however, 
is not at all probable, tor all the efficiencies were those 
quoted bv the Gas Light & Coke Co. except for that 
of the oven, for which, as its figure was palpably 
false, Sir Dugald's figures were taken. Can anyone 
imagine the Gas Light & Coke Co., or any other gas 
company giving particulars of anything but the most 
efficient apparatus, when replying io a correspondent 
who wished to know the amount of gas required to per- 
form certain operations? It was quite clearly stated 
in my article that the boih w -ring efficiency was as- 
Instead of producing nearly two 
columns of rhodomontade on the second occasion, the 
Journal would have been better employed explaining 
by what scientific means Sir Dugald Clerk makes the 
watt-hour the equivalent of more than 3.412 B. TH. v. 
He states that the one-watt lamp requires the use of 
94 B.TH.U. at a generating station, per candle-hour, 
with an efficiency of 8.5 per cent. at the lamp. That 
is, the watt-hour, according to him, is equivalent to 
4.590 B. TH. U., when he seeks to compare quantities of 
heat used; an error of nearly 35 per cent. 

The first actual criticism refers to the efficiency of 
the gas-making process. The Journal denies that Sir 
Dugald said anything about entirely converting the 
coal into gas, without coke or tar residue, and then 
proceeds to quote him as saying: ‘‘ If we consider the 
whole of the heat used in the process (amounting to 
29 per cent.) to be debited against the principal pro- 
duct—coal gas—then to obtain 25 heat units in the 
form of gas it 1s necessary to use a total of 25+29=54 
heat units of the original coal." The Gas Journal 
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needs to refresh its memory, or else it has deliberately 


refrained from quoting the next sentence, which, 
although Sir Dugald wisely refrained from putting this 
theory into words, entirely disproves the Journal's con- 
tention. The sentence in question is: '' That is, the 
thermal efficiency of the gas-making process is 25/54 
equals 0.46, or 46 per cent." On the figures originally 
given in the lecture, coal equivalent to 54 heat units 
would be converted iuto gus equivalent to 13.5 heat 
units, and coke and tar equivalent to 24, but if the 
Journal's assumption is correct, the gas yield is 
doubled, and coke and tar remain also. As stated in 
the Review, such figures are fantastic and absurd, 
because coal cannot be treated on this basis, but even if 
it were possible, it has nothing to do with the point at 
issue, which is, that when Sir Dugald gives 3.4 heat 
units as those usefully emploved in the oven for every 
100 at the gas works, he is assuming (whether rightly 


or wrongly is immaterial in this particular case) thaf 
16 heat units are delivered to the oven out of this 100, 
and the efficiency of the oven was therefore only half 
that assumed in the first article. 

If, for the sake of argument, the Gas Co.'s wholly 
erroneous statenients concerning the coke were accepted 
at their face value, it would still be, necessary to con- 
vert a net 34,800,000 B. TH. v. (making full allowance 
for coke and tar) to do by gas the work that can be 
done by electricity for a destruction of coal equivalent 
to 16,400,000 B. TH. V. This, of course, is only a paper 
comparison, for 58,240,000 B. TH. uv. must be converted 
by the gas companies, and the net figure would only be 
true if the coke and tar heat values could be used at 
cent. per cent. efficiency. Even assuming that this 
impossible supposition were true, our coal supplv would 
be exhausted twice as fast if gas were used as the medium 
for lighting and heating, instead of electricity. 


THE IDEAL HOME EXHIBITION. 


WHEN, on the afternoon of Wednesday, February 4th, 
H.R.H. Princess Alice, Countess of Athlone, opened the Daily 
Mail Ideal Home Exhibition at Olympia, there were on view 
some 250 displays, each devoted to the comfort, conveni- 
ence, and cheap running of the home. In addition, there 
are sections dealing with the garden, poultry rearing, 
labour-saving appliances, music, recreation, and baby-land. 
In the annexe the Ministry of Health has erected a miniature 
village of ideal homes for workers, and also a panorama of 
the city of the future, while the Ministry of Agricul- 
ture is responsible for a full-sized allotment which has 
vegetables growing as in June. The great question of the 
day, housing, is thoroughly illustrated by many types of 
structures in a variety of materials ; a housing conference, 
organised by the Royal Institute of British Architects, was 
begun on the opening day, while kinematograph displays 
und popular leetures will be given at frequent intervals 
during the period the exhibition remains open until Feb- 
ruary 25th. The exhibition and the conferences, organised 


is being called in to discharge the thousand and one tasks 
which in the past have made housekeeping a burden. 
Electricity in the home comes into its own at this exhibi- 
tion; the ideal home, heated, lighted, cleaned, and kept 
comfortable by the aid of electricity, which cooks, washes 
up, and in many other ways acts as handmaiden to the 
house-wife, is thus realised. 

Many of the electrical exhibits are not new, they were on 
view at other recent exhibitions ; nevertheless, a feature of 
this exhibition is the fine and complete display of modern 
labour-saving devices, and a striking concentration of elec- 
trical household appliances is that given by the “ай 
electric " house which is, in fact, an exhibit in itself well 
worthy of a special visit. "The idea of a stand in this form, 
not only equipped with electrical devices throughout, but 
showing each in its proper position and at work, is excel- 
lent, and one that must appeal directly to the public. 

The Daily Mail announces its intention of sending every 
member of its staff throughout the country to the Exhi- 
bition at its own expense. This excellent idea could, with 


Fias. 1 & 9.—PrprsTanL, HEATER AND COOKER. 


with the cordial help of the Ministries of Health and Agri- 
culture, the Royal Institute of British Architects, the 
Architectural and the Garden Cities Associations, and 
others, should prove of much utility ; the public will see 
what can be done by а wise expenditure of money to over- 
come difficulties, and tbe labour-saving section especially 
should appeal to all. 

There has never been anything quite like the present 
exhibition ; it is one that nobody can afford to miss seeing. 
Many things of utility, adornment, comfort, economy, and 
labour saving that contribute to the conception of the ideal 
home are on view, and various phases of house construction 
and equipment can be studied at first hand. It is easy to 
recognise that the difficulty of maintaining an adequate 
domestic service lies at the root of the problem of the home 
lover to-day. Ingenuity is being exercised to reduce 
manual labour in the home to a minimum, and electricity 


Fics. 3 & 4.—Domestic COOKERS. 


advantage, be emulated by the electricity supply under- 
takings, as there is plenty to be seen, not only of an educa- 
tional character, but algo calculated to. inspire confidence. 
and to suggest the vast influence which electrical methods 
may have upon the art of home building. We might point 
out that any difficulty in the payment of expenses might be 
overcome, under Clause 30 of the Electricity (Supply) Act, 
by the Electrical Development Association arranging a 
conference or meeting at the Exhibition. Any electricity 
undertaking is empowered under this clause to pay the 
expenses of any delegates or members of its staff nominated 
to attend such conferences. 


Тнк GENERAL EuECTBRIC Co., LTD, 67, Queen Victoria Street, 
London, E.C. 4.—This exhibit takes the form of a two-storey 
model house, completely equipped with electric lighting, heating, 
cooking, and other appliances, and is proving a great attraction. 
On the. ground floor of this "all electric" house the kitchen, 
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larder, living room, and parlour are situated; these are counected 
with the wash-house and store by ап artistically-constructed 
pergola. The first floor contains three bedrooms and the bath- 
room. In all the rooms and on the landings the lighting arrange- 
ments are well thought out, fittings suitable for every part of the 
house being available. Басһ room has its electric radiator, of a 
design ia keeping with the decorative scheme. Radiators can now 
be obtained with a switch to enable a graduated heat control to be 
obtained; some will permit of the boiling of a kettle, and a 
noteworthy one, the Magnet (fiza. 1 and 2) pedestal heater, 
placed in the living room, is instantly adaptable for toasting, boiling, 
frying. and stewing—a p'easing combination heater and cooker. 
the utility of which does not spoil its attractive appearance. 


reversed iron on its sp3cial stand becomes the hot plate on which 
the other utensils are heated. Fiz. 6 shows how by fitting the 
lid of the boiler it becomes a curling tongs heater, and fig. 7 shows 
the boiler in position for heating small quantities of water. 

A dish-washer, driven and heated by electricity. ia a feature that 
all housewives will covet ; and polishing apparatus will save much 
labour when cleaning silver, cutlery, &c 

The wash-hon3e contains an application of electricity that will 
perhaps save more labour and аппоуалсе than any other —u 
washing machine, fig. 8. easy to operate and speedy in action. By 
its use the terrors of washing day can be disregarded ; and the 
wringing, by a simple accessory, is done ny the machine at the 
same time. After washing, comes drying —wher» the electric fan 


Fies. 5, 6, AND 7.—ELECTRIO IRCN AND TRAVELLING OUTFIT. 


In electric light in the home we have a steady source of illumi- 
nation that is completely isolated from the surrounding atmosphere, 
thus avoiding all the fumes that are bound to arise when light is 
produced by combustion. During the last few years advances have 
been made in this branch of electrical science, and in innumerable 
ways electric light has proved a blessing. It is switched on 
instantaneously from any selected position, and in reply to the 
objection that has sometimes been raised that electric light cannot 
be "turned down," a type of switch is now been made that 
enables a lamp to be lowered as required, instead of being switched 
off entirely. The quality of the light given by the best makes of 
lamp is so well kno vn that it seems almost superfluous to emphasise 
it; it is soft and pleasant to the eyes, especially good when much 
reading and study has to be done. 


` Fic, 8.—FL£&cTRIC WASHER, 


Towards the kitchen, of course, and its operations, the eyes of the 
housewife will be most frequently directed. Here we find that 
electricity ia the ever-willing servant. The electric cooking range 
(fig. 3) is an ideal which most women will strive for; it is clean, 
makes no dust or smoke, and produces no fumes, Smaller pieces of 
cooking apparatus, fig. 4, grillers and toasters, will prepare a meal in 
a few minutes; there is no bother of fire-laying, no lengthy wait for 
the stove, or oven, to warm up." Accessory appliances, such as 
warming-plates, hot-plates, food warmers, are shown ; these, of 
course, are just as useful in theliving-room as in the kitchen, 
for а great part of the charm of electricity is the cleanliness which 
allows of the preparation of a meal in the room where that meal is 
to be consumed, if it is so desired. The universal voltage electric 
iron shown in fig. 6 comprises an iron and stand, with curling 
tongs heater and boiler, all packed in a neat leatherette case. The 


may help —and ironing. The electrically-heated “ Magnet iron 
is a boon ; it saves all the delay of wa‘ting for the heating of the 
ordinary solid iron, for it is ready for use in a few minutes after 
the switching-on of the current. 

Turning to the living room, we find the invaluable toaster, which 
toasts quickly and deliciously. Electric kettles are available at a 
moment's notice ; these, naturally, are shown in several of the 
rooms, a8 are the useful hot-plates, which will either prepare food 
and boil water, or, in the case of warming-plates, keep them hot 
until required. 

In the parlour, as in the entrance hall. we find a cigar-lighter, 
which will aleo light a pips, where electricity plays the part of 
the burning match. An electrically-driven sewing machine will 
delight the heart of the home worker. And when the parlour is 
only needed for an hour or two, nothing is more easy than to switch 
on the electric radiator—with no after- results in the way of aches 
and dust. 

Upstairs, the house is attractively fitted with many appliances 
which continue to prove the well-nigh universal possibilities of 
electrical energy. The bedrooms, of course, have their electric fires 
and pedestal heaters, so that the lighter forms of cooking can be done 
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Еа. 9.— ELECTRIC Hot WATER RADIATOR. 


if desired—extremely handy in the event of illness. А milk warmer 
explains its own use by its name—the household with a nursery 
will appreciate this; the toilet-table has its electrically-heated 
curling-tongs, and the electric shaving-mug is a device that will 
appeal to the masculine mind—it solves the shaving - water problem 
completely, bringing precisely the right quantity of water to the 
correct temperature in two or three minutes. Most of these 
smaller articles, including the pedestal heater, can be run from the 
ordinary lighting plug. 

For the cleaning of the house an electric vacuum cleaner will do 
the work of a couple of maids, and by its use the broom and dustpan 
can be eliminated. 

In the bathroom we find an electric towel-rail and gown-rail, 
capital items for drying and airing towels, linen articles, costumes, 
&c. Hot water for the bath and lavatory basin is supplied at any 
hour of the day or night by an electric calorifier, situated in the 
scullery ; it can be placed, however, where it is most convenient, 
and it is automatic, regulating its own heat. 
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Besides the Magnet electric fires there is another type of 
heater, known as the Magnet " electric hot-water radiator (fig. 9), 
which does not give a radiant heat as is the case with fires, but 
effectes a uniform heating of the surrounding air by means of the 
convection currents set up. For this purpose they are economical 
heaters giving a high efficiency with a low energy consumption, 
and at the same time the fire risk is practically nil. They are 
made in two types, the “polumn” type and the cabin type. 
The former comprises a system of tubular hot water circulators 
provided with a large number of heat distributing gills or blades. 
А dual pattern immersion heater is fitted at the bottom, so that a 
varying heat control can be obtained. The “cabin” type is of 
similar construction, but is broader but not so tall, a single heat- 
immersion heater being provided. ese radiators need no 
attention except that it may be necess once a year to add a 
little water through the water filler. The oonstruction is 
particularly robust being entirely of steel and brass. | 

But it is impossible to mention in detail everything electrical 
provided by the enterprise of this company in its original exhibit, 
which must be seen to be fully appreciated. It is а revelation of 
the manner in which, of recent years, electricity has proved to be 
an ever-ready servant, making the work that femains a pleasure. 
The house, we should add, has been specially designed by Mr. 
Albert J. Thomas, L.R.LB.A., and constructed by Messrs. 
Humphries, Ltd., the furnishing is by Messrs. Harrods, Ltd., the 
sanitary fittings are supplied by Messrs. J. Bolding & Sons. the 
05 Messrs. Geo. Tucket & Co, and Meesrs. Roberts, Adlard 
an 5 scs 


Messrs. STRODE & Co., LTD., 48, Osnaburgh Street, London, 
N. W. 1, exhibit country house lighting plant consisting of a 
horizontal low-speed oil engine burning cheap paraffin, and con- 
trolled by a governor which ensures steadiness in running and 
coonomy in fuel consumption. Constant attention or regulation is 
unnecessary ; the plant is simple in character and easy to manage. 
Where space has to be economised, a low-speed dynamo is direct- 
coupled to the engine, but, where sufficient room is available, a belt- 
drive can be supplied. All working parts uf the dynamo ure easy 
of access for inspection and cleaning, and, at the same time, well 
protected against accidental contact. The generating plant requires 
to be run three or four hours per day to charge a battery of 


Кто. 10.—IMPROvED INDIRECT LIGHTING FITTINGS. 


~ 


accumulator cells, and for the remainder of the time energy may be 
taken from the battery. Separate switches and are pro- 
vided on the switchboard to control the dynamo, and the house 
circuit, also for extra circuits where required. A regulating charge 
and discharge switch is provided for the battery, which enables 
certain celle to be cut in or out of circuit to obtain the correct 
voltage. An automatic cut-out protects the battery in the case of 
the charging current falling below the proper limit. This firm’s 
new “Destro” electric cooking and heating utensils are manu- 
factured exclusively of aluminium, and combine lightness, 
strength, and cleanliness. Each unit is fitted with a quick-heating 
element, there are no soldered joints, and the elements are easily 
replaced. Black ebonised handles are fitted, the construction is 
strong, with asuperior finish. Specimens of electric bells, telephones, 
flush switches, plugs, and ornamental switch covers, as well as 
the firm's steel conduit system of wiring are to be seen. Improved 
indirect lighting fittings, combining the advantages of both 
indirect and semi-indirect systems, are exhibited, in which in- 
direct illumination is obtained with a special reflector, having 
two confocal curves on the upper part of the fitting (as shown in 
fig. 10), the bowl being illuminated at the same time, so that à soft 
aud diffueed light is obtained. There is a fine selection of fittings, 
including alabaster, superlux, and other dash fittings, specially 
constructed for use with gas-filled lamps. Although not actually 
exhibited, it may be stated that the firm is bringing out a new form 
of window reflector light, and also a reflector fitting for studio work, 
designed on scientific lines. | 

Messrs. BkRRY's ELECTRIC, LTD., 86, Newman Street, Oxford 
Street. London, W. 1.—' This Touch- button house, with its 
innumerable electrical devines for dodging drudgery, had a constant 
st reum af visitors and will. serve to give some idea of what the 
real Touch-button house will be when it is opened next month 
at the above address. The name is not altogether a fancy one, for 
the pressing of a button in the various rooms. has a remarkable 
effect, and the house, comprising artiatically decorated rooms, the 


. reasonable limits. 


contents of which are all for sale, contains and is set apart for 
demonstrations of labour-saving devices. The well-known Magi- 
coal electric fires, and Colec " system of radiant heating, which 
are the firm's chief specialities, are exhibited to advantage.. The 
actual heat comes from an electric radiator on the hearth, and the 
ooal-fire effect is brought about by reflected light. There are no. 
chimneys in the house, no soot, little dust, and work is reduced con- 
siderably. All the rooms are heated by means of a central ооа! oricoke 


. fire to а temperature of 55? F., and the "topping up" is provided 


by means of electricity. In the kitchen electricity is a regular 
maid of all work ; it appears to play almost a human part all over 
the house, even to an electric vibrating razor for shaving. . 


(To be continued.) 


FAILURES OF TURBO-GENERATORS, AND 
SUGGESTIONS FOR IMPROVEMENTS. 


AT a meeting of the NORTH-EASTERN CENTRE of the Instirv- 
TION OF ELECTRICAL ENGINEERS at Newcastle, on January 208th, 
Mr. J. SHEPHERD read a summary of his paper (which was 
abstracted in our issues of January 10 and 23rd). In the 
subsequent discussion Mr. Rosen said be did.not agree. that 
turbo-generators were unreliable, as be knew of a machine 
that was put in 15 years ago and wae still running, and had 
only had a few overhauls. Many of the faulte were due to 
conditions at the stations, but again, many of the short- 
comings were being overcome. He thought that if the alter- 
nator rotor were removed, and an examination made of the 
stator windings, a large nuiuber of serious accidents would 
be obviated, Further, he contended that the tendency of 
modern construction and improvements was to lessen faults 
due to stresses at са егез. Flexible 1 Sr 
uite satisfactory w the working pressure was kept within 
: iniit The author seemed to think that water- 
cooling would prove the cure for the difficulties raised, but 
the speaker thought there was in this а great danger, for 
leaks could not be entirely prevented. | | 
Mr. Jackson said the author referred to the turbine as 
being first installed in 1908, but before that they had it on 
Tyneside. In that district many experiments had been made 
with air cooling. Great difficulties had been met with when 
spray filters had been used, end also with the cloth filter. The 
cloth filter was eatisfactory while in use, but difficult to clean 
when out of action. Experimente had been mede with water 
cooling, with a great amount of success. If water cooling 
were used, and the water allowed to fall to too low a tem- 
perature, it might cause condensation. Then there were the 
failures of the tubes due to age and corrosion. Gas was often 
taken up, and water taken from a condenser was often very 
corrosive indeed, but chemical mixtures had been introduced 
which had overcome the difficulty. He protested agamst the 
suggestion that flexible couplings were not satisfactory. He 
had seen solid couplings used that were the cause of serious 

vibration. , 
Mr. Luxx said he had experienced difficulty with corrosion 
arising from the use of condenser water. He asked whether 
oil could not be used for cooling purposes instead. of water. 
If a leak occurred it would not be so serious as if water had 
been used, and if some dropped on the windings probably 
it would not do much harm. If air were passing through and 
carried.in dirt it would eoon cause trouble. The oil would 
have to be cooled, and that might increase the cost. He had 
not used water spray, but the air filler seemed to keep tbe 
air almost clean, and after twelve months there. was very 
little sign of dirt on the windings.: He had had one break- 
down caused by a bad joint. He thought it was due: to 
faulty soldering. When the joint was терше апа the burnt 
portion removed, they found all the conductors of one length 
were broken down. The longer conductors were supported, 
but it had not been considered necessary to support the 
shorter ones, and evidently that was & mistake, because the 
etrain had caused the insulation to break on each of these 
conductors. He thought it was very necessary that dampers 
should be fitted to the air-ducts, as they would вате a great 

deal of damage. | Jc 
Mr. BearD said he did not agree that the old low рес! 
alternators gave no trouble. He also criticised Mr. Shep- 
herd’s statement that ‘‘ As a rule serious failures with turbo- 
generators only develop when machines are of large size and 
form units in a system of some magnitude." The speaker 
thought that rather the reverse applied, because generally 
speaking, on large systems the protective arrangements’ were 
во much better than on the smaller systems, and а break- 
down was less liable to do much damage.: With regard to 
the slip on rotors, he could not recall where side .alip had 
occurred; the conditions: were very unsuitable for eide slip 
to take place: Mention had been wade of the use of carbon 
tetrachloride, but he advised great cautiou in its uae. Re- 
ferring to automatic dampers, he said these were. closed by 
the same relays as cut out the machine in the case of failure. 
Mr. Turner and Mr. PATTERSON also briefly joined in. the 
debate, and Mr. Ѕнерневр replied. | | | 
| Е 
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AT Birmingham, on January 28th, Mr. J. Shepherd’s paper 
on the above subject was read and discussed before the 
South-Midland Centre of the LE.E. . 
Mr. W. WiLsoN said that anyone who had had marine 
experience must have realised that the introduction of elec- 
tric drive would bring about a number of welcome improve- 
ments, while at the same time the corrosive effects of the 
ealt air were only too evident to those who had to maintain 


electrical apparatus exposed to its influences. Among other 


advantages, the following were the most evident that would 
be derived from electrical propulsion of ships: The develop- 
ment of power would be centralised; the removal of the 
inefficiencies of isolated auxiliaries would result in a saving 
of coal. The increased ease of manœuvring was particularly 
felt in naval vessels, where greater safety, as well ag con- 
venience, would be afforded by electric transmission, through 
the increased sub-division and isolation that would be made 
possible. One of the most evident advantages was the 
absence of the long intermediate ‘shaft, which wae responsible 
for euch a large proportion of the breakdowns at sea. The 
difficulties in the way were not less serious than the author 
had stated; the principal difficulty was that of cooling the 
generators. 

Mr. W. N. CRANSTON explained that if they took 15 deg. C. 
as the approximate difference in temperature required be- 
tween the 1гоп surface and the air in the duct, and assumed 
the corresponding difference in the case of water cooling to 
be negligible, they could permit an internal temperature rise 
of 16 deg. C. more. If they took 50 deg. C. as the present 
temperature rise from all sources they could allow 40 per 
cent. greater loss, provided all other things remained equal. 
Unfortunately that was not so, since they relied on the 
cooling from the air gap surfaces of both stator and rotor 
as a valuable heat path, the efficiency of which depended 
entirely upon a rapid change of the air in the gap taking 
pace, and in tbe author's ideal machine it would disappear. 
n а machine having a stator loss of 200 KW., about 60 kw. 
would be dissipated from the gap surface of the stator, and 
a similar amount from the rotor. In the absence of air 
ventilation the whole of that heat would have to be con- 
ducted acroes the stampings, at the point of highest loss, and 
he was afraid this would practically absorb the whole of the 
15 deg. C. gained. Whatever might be the future of water 
cooling as an auxiliary, he thought the main cooling medium 
would continue to be air. They might use a closed circuit 
with some form of cooling device, which would give absolute 
cleanliness, and it would be possible to rob the air of its 
oxygen before admitting it to the machine, and so eliminate 
the fire risk. A gas had the great advantage over a liquid 
that the heat in it could be extracted mechanically even 
though it might be at a lower temperature than its sur- 
roundings. This opened up great possibilities of using the 
turbo losses to some advantage. 

Мг. R. С. JAKEMAN, in common with several other speakers, 
thought the author had been rather unfair to the present 
designs of turbo-alternators. The author appeared to have 
assumed that all channels would be completely filled with 
the cooling liquid. It seemed quite likelv, however, that 
the centrifugal force would cause the liquid to be flung out- 
wards, leaving a vacuum at the bottom ol the slot, which 
would reduce the surface of liquid available for cooling. 

Mr. F. Forrest eaid the present method of cooling large 
turbo-alternators could not be regarded as satisfactory. He 
believed future development would tend towards some system 
of liquid cooling. There were grave risks in adopting water 
cooling for the stator of a high-voltage alternator, and he 
did not believe that this would ever become standard practice. 
Forced oil-cooling for both stator and rotor would be a 
satisfactory solution of the difficulty, although the volume of 
the cooling ducts for oil as compared with those necessary 


for water cooling would be about two and a quarter times. 
as large. 
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Swedish Engineers and Higher Piece Nates.— The 
Economic Review, quoting the Social-Demokraten for January 
14th, says that in support of their claims for higher piece 
rates as compensation for the shorter working day, the 
Swedish workers in the engineering industry urge that labour 
efficiency has risen considerably during recent years: and 
that greater output cannot be achieved, which is the solution 
offered by the emplovers. To substantiate this claim, the 
Metalworkers’ Union has now carried out an investigation, 
covering 13 large firms in the engineering industry, six in 
Stockholm and eeven in the provinces. It reports that during 
the years 1914-19 a reduction of 23.9 per cent. in the hours of 
work hae taken расе which affords a measure of the increase 
m efficiency. The pay per hour has risen on an average 107.5 
per cent. during this period. Of this figure, 82.7 per cent. 
was derived from increases in piece rates, the remaining 
74.8 per cent. by increased output. The employers have 
therefore easily been able to meet the compensation paid for 
the higher cost of living, and & more sympathetic treatment 
of the present compensation demanda with regard to the 
B-hour day might have been expected. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 
Readers are invited to submit partioulars of new or improved 


devices and apparatus, which will be published if considered of 
sufficient interest. 


A Vacuum Shrouded Immersion Heater. 


In our issue of June 14th, 1918, we gave details of a method 
of heating water or other liquids by means of а heating 
element immersed in a vacuum fl . The inventor, Mr. 
L. O. Meyer, has further improved this device by adding a 
small resistance which reduces the current to a strength just 


Fia. 1.—VacuUUM SHROUDED IMMERSION HEATER. 


sufficient to maintain the contents of the flask at boiling 
point. The inventor states that ł pint of water can be kept 
at 212 deg. F. by а heater taking 4.5 watts from a 4-volt 
accumulator. 


A New Wind Turbine. 


Mr. CLARKSON, of the Ак Power Co., Prestwich, Man- 
chester, has recently developed a new wind turbine, fig. 2. 
This machine may be constructed in various eizes and types 
in acoordance with the force available in different districts. 
The diameter of the turbine ranges from 6 to 90 ft., and it is 
fitted with either single or inultiple rotors. A starting and 
stopping gear is provided, and roller bearings support the 
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Ега. 2.—Тнь CLARKSON WIND TURBINE. 


rotor. Automatic gear to regulate the force of the wind is 
also included. and the whole is mounted on a steel tower. 
lu view of the cost and difficulty of obtaining fuel at the 
present tine, апу echeme to diepense with it yoo con- 
stitutes a good financial proposition.  Wind-electrio plants 
are already in use in Denmark and elsewhere. 
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THE GYROSTATIC COMPASS. 


By SIDNEY d. BROWN, F.R.S., M.I.E.E. 


(Abstract of paper read before the ROYAL INSTITUTION OF GREAT BRITAIN, January 30th, 1920.) 


А GYROSTAT consists of an accurately balanced spinning wheel, 
mounted with as little friction as possible, and in such a way 
that the axis of the wheel may point in any direction in space. 
Mere translation in epace has no action on Ше instrument; 
carrying it about, for instance, does not alter the direction of 
the axis. On the other hand, the gyrostat is acted upon by 
any force that tends to tilt the axis, or to give the axis a new 
direction in space. OA 

The wheel is spinning round its axis. Call the direction of 
this OA. If we impresas a force upon the wheel, tending to 
tilt or rotate 1% round another axis OB, then the rule is that 
the spinning wheel will precess ' or move in such a direction 


Fic. 1.—CoMPrLETE EQUIPMENT OF BROWN GyRO-COMPASS. 


as to try to make the two axes OA and OB coincide, and the 
direction of spin of the wheel to coincide with the new direc- 
pon of rotation that we are trying to produce by the applied 
orce. 

The gyrostat under impressed forces tends to move so as to 
make the whole angular momentum a maximum. Suppose, 
therefore, a gyrostat has its axis OA fixed parallel to the 
earth's surface, but free to turn in azimuth,” as it is called, 
upon a frictionless vertical spindle, the earth will act upon 
such an instrument, and it will be à gyro-compass. The earth 
as it rotates is continually tilting the axis of the wheel in 
space; the wheel will, therefore, turn so as to set its axis of 
rotation as nearly as possible parallel to the axis of the earth. 
It 1з only when the two axes coincide that the wheel is free of 
any further tilüng action—that is, when it is pointing true 
north; deviate the axis, however little, from fhis position of 
rest, and the action of the earth comes in again to precess the 
wheel back again to the north. 

The use of a gyro-compass on land is very limited, and its 
great value at the present time is on board ship. Now a rolling 
and pitching ship is about the worst place to put a gyrostat to 
act as a compass, because the ship’s movements all tend to ‘tilt 
the axis. The problem; therefore, is to make the compass in- 
sensible to the movements of the ship, and respond only to 
the slow angular rotation of the earth. 

To indicate the severity of the ship's movements I may 
recall a recent trip of this gyro-compass on board a fast 
destroyer. During а severe gale the ship was recorded to roll 
over 50 deg. of total angle; yet the gyro-compass maintained 
its accuracy and allowed the ap to be safely steered into 
harbour, to which she had to run for safety. In all this whirl- 
wind of movement the gyro-compass heard and only responded 
to the still small voice of the earth's rotation. 

For use on board ship the compass must be mounted on a 
poo in gimbal rings, and its period of oscillation is 

gthened to something like 85 minutes, which is usual in 
practice, во that the rolls, which are of the order of 7 to 15 
seconds’ period, shall have but small effect on the compass. 

In this case the rotation of the earth does not act directly 
upon the gyro wheel, but by means of the force of gravity 
through the pendulous weight. Unfortunately this form of 
mounting introduces troubles of its own. 


Suppose the spindle i8 pointing west, and is horizontal, then : 


the earth as it rotates will leave the wheel pointing in this one 
direction in space, but the weight will try and follow the 
earth’s rotation, and will start precessing the gyro towards the 


north. The rate at which the wheel comes to the north de- 
pends upon the weight attached to the casing. All the time 
the wheel is coming to the north the earth is adding to the 
rate of the precession, and the spindle is as a consequence 
tilted, and is deflecting the weight, at the north position. 
Under these conditions the effect of the weight is to continue 
the precession, and the gyro wheel will swing through the 
north position, and will continue to move until the effect of the 
earth arrests and reverses the motion. The compass will 
therefore continue to swing through the north position with 
constant amplitude backwards and forwards, undamped. To 
render the compass of use, some method of damping the swing 
must be introduced, so that the compass may finally settle on 
the north. Friction between the vertical spindle and its eu 
port is inadmissible, because the movements of the ship would 
react through the friction and cause errors in the reading. 
Anschutz, in his early form of compaas, by use of an air blast 
gets rid of this connection with the ship. The air blast was 
arranged to op the movement in azimuth " when tha 
wheel tilted, айа thus he obtained an effective method of 
damping. e strength of the air blast, which varies propor- 
tionally to the tilt, should be nothing when the com's is at 
rest on the north—that is, when the tilt is nothing—and this 
would be true with the compass on the equator. In other 
latitudes, however, the compass rests at the north with a tilt 
still remaining. It does not come back to the horizontal posi- 
tion because the axis of the wheel is trying to set itself parallel 
to that of the earth. This leaves a residual air blast con- 
tinuously acting, producing a permanent twist in azimuth `` 
and a constant error. It is therefore preferable to damp the 
swings of the compass by acting upon the tilt rather than ita 
movement in “azimuth,” because in this case there will be 
no latitude error. The tilt is а maximum at the middle of each 
swing—that is, when jt is moving through the north tion— 
and it is the return of the weight to its truly vertical position 
that is responsible for the continuation of the oscillation. We 
therefore require some method of neutralising the action af 
the weight, not before, but after the compass has reached the 
north. This I accomplish in the Brown gyro-compaes by 
automatically moving а liquid from one bottle to another, and 
in such в direction ав to counterbalance the weight, precessing 
the gyro wheel; and I delay its action by means of a valve or 
constriction in the tube joining the two bottles. 


Fic. 2.—Gyro-Compass REMOVED FROM BINNACLE. 


The force with which the compass seeks the north ia pro 
portional to the product of the rotation (one revolution in 
24 hours) and the spin of the wheel. In the Brown X 
compess the wheel, which is 4 in. in diameter and 43 lb. m 
weight, runs at 15,000 revolutions minute. The maximum 
directive force of the earth on this wheel, that is when the 
spindle is pointing east to west. is only the weight of 30 grains 
with в leversge of 1 in. This smell foros is continually 
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diminishing in value ав the axis approaches the north direc- 
tion, and vanishes absolutely in that position. If the compass 
be deflected, say 1 deg., from the north, then the force of 
restoration is only 4 grain at a leverage of 1 in. It will there- 
fore be seen how important it is to eliminate as completely 
as possible any friction on the vertical axis that would tend 
to oppose the directive action of the earth. 

There are three forms of gyro-compass now in use, the 
Anschutz (German), the Sperry (American),* and the 
Brown (British). 

In the ‘ Anschutz,” the vertical axis is supported by а 
bath of mercury; in the '' Sperry " by & suspended wire, the 
twist, if any, being taken out by a follow-up motor, through 
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. Fic. 3.—BiNNACLE AND GYRO-COMPASS. 


This would be true if the compass were undamped; but 
gyro-compaeses are damped, and the ballistic deflection 
must, therefore, include a term due to the damping. 

This damping term up to the present has been neglected, 
but in practice it is found that when a ship is steaming and 
turning to alter its course, the compass does not come dead- 
beat to its new position, but has an oscillation started wbich 
is common to all existing gyro-compasees. On a merchant 
ship the damping error is of little moment; but on а war 
vessel which is manwuvring it may be serious, as it may 
swing the compass off its correct reading by several degrees. 
I have made certain modifications in my compass to remove 
the damping error. 


à 4 N 


Fic. 4.— Drais оғ BROWN Сүко-Сомравв. 


А, gyro-wheel; B, casing, carried on knife edges; c, damping bottle; D. quadrantal weight; E, control bottle; F, supporting 
ring: G, adjusting screw for F-w balance; н, air blast for repeater control; 1, air contact-maker; J, air pipes; к, air box; 
-L, air jet; M, knife-edge; x. follow-up ring; o. ring on which lubber-line is marked; P, screw stoppers; Q, main pendulum 
on ball bearings; в, mercury contact rings; S, slip rings; T, mercury cups; U, compass card; v, step-by-step motor for 
turning follow-up ring N; х, rotor of pump motor; Y, stator; z, ball-bearing thrust block; a, adjusting screw for air jet ; 

b. screws; d, intermediate spindle; e, adjustment for repeater air blast; g, spirit level; h, i, screws for adjustments; k, cover ; 
т, ball-bearing guide for vertical axis; п, screws; p, pipe sockets; q, suction valve for oil pump; т, flexible leads to 
gyro stator; s, divided screw head of damping valve; t, cover of air box; v, oil cup for gyro wheel; w, counterweight. 


&n electric contact which switches on the current to the 
motor; and in the Brown, which is operated by an hydrau- 
lic system of support, the lower end of the vertical spindle 
acts ав а ram and etands upon a column of oil. The oil is 
under great pressure, some 500 lb. per sq. in., and is kept 
pumping up and down, thus raising and lowering the vertical 
axis continually some 180 times every minute. 

The continual movement of the spindle results in а prac- 
tically frictionless vertical support, so that the total moving 
part, some 74 lb. in weight, can be carried round in ''azi- 
muth by the smallest force, due to the earth’s rotation; in 
fact, so small is the friction that the compass, if deflected, 
wall always come back again to its true north position, cer- 
tainly within 1/10th of & degree. I think I am safe in saying 
that it is the most perfect frictionless support yet given to the 
vertical spindle of any gyro-compass or indeed of any machine. 
_A ship sailing to the north at, say, 20 knots would complete 
& revolution of the globe in 45 days. If there were а gyro- 
compass on the ship, the instrument would be sensible of 
the angular movement, and would point one or more degrees 
west of the actual pole; this is termed the '' north eteaming 
error." The extent of the error can be accurately calculated. 
and tables have been prepared so that this error can be allowed 
for. Automatic means have also been devised to make these 
necessary corrections in the reading of the compass. For 
instance, & special form of repeater has been designed in 
which the card can be set eccentric. so that, when once set, 
the correction will be automatically applied without any 
further reference to the tables. 

Ав the ship changes its speed the acceleration will act upon 
the pendulous weight and cause an oscillation to be started. 

is oscillation is termed the “ ballistic deflection." 

The permanent north steaming error and the transitory 
error, due to the ballistic deflection, are in the same direction. 
and mathematicians have calculated that with an undamped 
gyro-compass, if the time of its oscillation is set to 85 minutes 
in any particular latitude, the ballistic deflection can be made 
exactly the same as the deflection due to the north steaming 
error; this being so, the compass should move into its new 
resting place without further oscillation. 


— — — 


»The Anschutz compass was fully described in the ELEC- 
ТВ1ОА REVm w for December Ist, 1911, and the Sperrv in 
the issue for June 6th, 1913. 07 


The last, but by no means the least, of the errors that may 
arise if the instrument is not properly designed, was not 
known when the gyro-compass was first brought out, and it 
proved a most difficult fault to correct; its elimination has 

ad more to do with the design of the later forms of gyro- 
compasses than any other factor. If & gyro wheel is pre- 
cessed towards and kept pointing to the north by an ordinary 
pendulum weight it will work well on board ship, provided 
that the ship 18 steaming on a fairly smooth ees; but if the 
direction of the compass points anywhere in the quadrants— 
that is, N.W. or N.E., S.W. or S.E.—and the ship rolls, the 
wheel will try to set itself so as to bring the rim of the 
spinning wheel in line with the roll, and in a long, continued 
and heavy roll the compass may show an error of 20 or more 
degrees, a most serious fault, and one that would render the 
instrument quite useless in a heavy sea. This error is called 
the ‘‘ quadrantal error." If the compass points direct N.S.E. 
or W. the error is nothing, but it would be a maximym in 
any of the directions before mentioned. 

Anschutz gets rid of the error by multiplying the number 
of his gyro wheels, and by constructing the instrument as 
symmetrical as possible. In the year 1914 the Sperry Co. 
claimed to have effected a cure for the error by attaching the 
pendulous weight, not directly to the gyro casing, but through 
& pin arranged to move in a slot in the casing. | 3 

In the Brown compass the quadrantal error is elimi- 
nated by making the weight operate completely out of phase 
with the roll—that is, at 90 deg. displacement. 

The Brown gyro- compass is shown diagrammatically 
in fig. 4. А is the gyro wheel in its casing B. This case is 
carried on knife edges M in the vertical ring F. and is thus 
free to tilt under the action of the rotation of the earth. 
The vertical ring turns in azimuth on a frictionless mounting. 
consisting of an oil pump at the bottom of a ball-bearing m at 
the top. xy is the three-phase motor that drives the oil pump. 

The gyro wheel is the rotor of a three-phase motor, and 
current is led into the moving svstem through the three sete 
of iron contact rings R and s. These rings do not touch, but 
the outer set are hollow. and mercury fills the space between 
them, so that there is little friction. ca 

The vertical ring is dynamically balanced by two projecting 
weights D. Q is the pendulous mounting, supported bn 
rig rings and by the outer row of springs to take up 
s А 
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The gyro wheel runs at 15,000 revolutions per minute, and 
thus acts as a powerful blower, giving an air-pressure equal 
to some 3 in. of water. Fixed to the vertical ring, but con- 
nected through the hollow bearing m to the inside of the 
cage, is the air jet L. This jet blows into the two halves of 
the air box к, and thence through the pipes J. The air-pres- 
sure is thus transmitted to the oil in the two sets of bottles 
c and D. PE 
.H is another air jet similarly mounted and employed to 
act upon a pair of contaci-making vanes 1. The contacts, 


Fic. 5.—Gyro WHEEL IN CASE. 


through the agency of the controller which is fixed on the 
switchboard, work the repeaters and the step-by-step motor 
v. This motor forces round the follow-up ring М to keep the 
contact-making vanes I always opposite the air jet, and ın 
doing this all the repeaters on the ship follow suit. 

с ш the compass card fixed to the upper portion of the 
vertical ring, and o is the lubber line support. By removing 


the four screws marked » the gyro-compase can be completely 
removed from the gimbal rings. The instrument thus removed 
is shown in fig. 2. | 

When the case в is horizontal, the bottles E are half full of 
oil, and the air jet L is blowing equally into the two halves 
of the air box к; but when the case tilts, the air pressure 
blows into one side of the box more than the other, and in 
such a direction as to force the oil from the lower bottle into 
the one raised. There is, therefore, a considerable righting 
troque indicated by the weight of the oil trying to restore the 
case to the horizontal. Mae o 

When the pendulum swings under the action of the rolls 
of the ship the air jet L moves from one side to the other 
side of the air box in tune with the roll, blowing the oil 
periodically from one bottle to the other. At the middle f 
the swing of the pendulum the air jet is at the middle of the 
air box, and there is no difference of air preesure, and there- 
fore no movement of the oil; and when the swing is at the 
end of its path and not moving, the air jet is at one aide of 
the air box sand producing the maximum movement in the 
oil. It will therefore be seen that the movement of the 
pendulum and the movement of the oil are out of phase with 
each other. It is for this reason, given good dynamic balance, 
that there is no quadrantal error whatsoever with this method 
of control. | | 

Fixed to the eame air box к are the two damping bottles c, 
but the air here acts in the opposite direction. In one of these 
damping bottles is an adjustable needle valve; this valve 
has a constricted passage, and thus the flow of oil from one 
bottle to the other is suitably retarded. 

As regards the accuracy of the compass, one on board a 
flagship in the North Sea during the war was observed with 
particular care, especially during very heavy weather, and t 
was reported that it was never more than 14 deg. from the 
true north position during the whole of the tests. 

Trials on a commercial ship have demonstrated the fact that 
the employment of a gyro-compass resulted in the ship steam- 
ing every day over 3 per cent. greater mileage; in other words, 
one day’s steaming in thirty would be saved, resulting in a 
proportionate saving in coal and all other expenses. > 


BUSINESS NOTES. 


Lead. Messrs. James Forster & Co. report under date 
February 7th :— 

During the last two market days there has been a good demand at steadily 
advancing prices, and at the end of yesterday's session values showed a rise 
ul fully 25s. per ton on the week. The closing prices are £48 1586. February, 
£68 17s. 6d. March, £49 April, £49 5s. May, and £49 10s. June, with buyers 
over. The week's turnover is well above 5,000 tons. 

Controlled lead has not been available during the current week, and the 
authorities are still reluctant sellers, their price being nominally 449 net 


єх warehouse. 

A fair quantity of Australian lead has arrived recently, but, owing to the 
delay in obtaining berths, steamers are extremely slow in discharging, and 
this is causing considerable inconvenience in some directions. А small quan- 
tity of Spanish lead is arriving shortly, but very little permanent relief is to 
be expected from this quarter. 

We can see no prospect of any early change in the intrinsic position, and 
consequently we <an only look for а continuance of firm markets tending 
towards higher values. 

Messrs. G. Cawson & Co. report :— 

These are the highest prices recorded in the history of the trade, and it is 
remarkable to see what a strong combination can do in contzolling a market 
when it is backed by ample financial resources. The position with regard 
to supplies remains unchanged—there is still ample stock of available lead, 
and with the quantities now coming forward, consumers may rest satisfied 
that there will be always plenty of lead to meet their requirements. Con- 
sumers have again taken small.parcels. There has also been a little inquiry 
and business done for export. Germany, however, is reported to have resold 
lead here, which they had bought for consumption. The position generally 
is so confused and so much mixed up with the fluctuations of exchange, that 
it is impossible to prognosticate anything definite as to the future. long 
as speculators continue to control the market, as they are now doing, the 
price must be maintained. It looks as if the consumer may have to wait 
a long time for cheap lead. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks 
In respect of goods connected with the electrical industries: 

Agpom. No. 396,624. Class 13. Electric incandescent 
lamps. Aladdin Renewed Electric Lamp Corporation, 82, 
Victoria Street, London, S. W., October 30th, 1919. 

Jiffysweep. No. 387,572. Class 6. Electric and hand- 
driven vacuum cleaners. Electrical Appliances Co., Ltd., 8, 
1 Да. Southampton Row, London, W. C., January 

Bizzysweep. No. 387,573. Class 6. Electric and hand- 
driven vacuum cleaners. Electrical Appliances Co., Ltd., 8, 
a Beet, Southampton Row, London, W. C., January 

Jiffyklean. No. 387,574. Class 6. Electric and hand- driven 
тшшш cleaners. Electric Appliances Co., Ltd., 8. Fiaher 

treet, Southampton Row. London, W.C., January 14th, 1919. 

Bizzyklean. No, 387,575. Class 6. Electric and hand- 

ien vacuum cleaners. Electrical Appliances Co., Ltd., 8, 

er Street, Southampton Row, London, W.C., January 
14th, 1919. 
q Sentinel, No. 395,441. Class 8. Electrical cutouts for in- 
ни. failure in the oil feed of internal-combustion engines. 
TAY Moerman, 43-6, Southampton Buildings, Chan- 
бегу „London, W. O., September 22nd, 1919. 


= 


Philec. No. 895,698. Class 8. Electric batteries. Philadel- 
phia Storage Battery Co., Ontario Street, Philadelphia, 
C. S.A., October 2nd, 1919. 

R. M. (letters embodied in design). No. 395,963. Class 8. 
Instruments used in radio telegraphy and telephony, and 
parts of same. В.М. Radio, Ltd., 5, Chancery Lane, London, 
W.C., October 10th, 1919. 

Atmos. No. 390,555. Class 13. Sparking plugs. Arthur 
Cox, " Harlech," Warwick Road, Olton, Birmingham, May 
oth, 1919. 

Oojah. Мо. 397,063. Class 13. Sparking plug testers. 
Changeable Sign Co., Ltd., Chippenham Works, Shirland 
Road, London, W., November 10th, 1919. 

Utility Autopax electric cooker (lettering combined with 
design). No. 395,381. Class 18. Electric cookers. Automatfe 
Telephone Manufacturing Co., Ltd., Milton Road, Edge Lane, 
Liverpool, September 19th, 1919. 

Olmadun. No. 397,581. Class 6. Electrical and other ap- 

pliances for operating proscenium curtains. Oliver & Dun- 
ae 9, Fenchurch Buildings, London, E.C., November 25th, 
1919. 
Metrovick. No. 396,424. All goods in Class 6. No. 396,425. 
All goods in Class 8. No. 396,426. All goods in Class 13. 
Metropolitan-Vickers Electrical Co., Ltd., 2, Norfolk Street, 
Strand, London, W.C., October 23rd, 1919. 

Series of ten designs comprising initial letters V.M. No. 
396,903. Class 8. Metropolitan-Vickers Electrical Co., Ltd., 
2, Norfolk Street, Strand, London, W. C., November 9th, 1919. 


Machinery and Electrical Trade of Hongkong. — In a 
recent report on the trade of Hong Kong the U. S. Consul 
remarks that with the war in Europe drawing all possible 
etrength from the factories of the United States and Europe, 
and with uncertain finance and scarcity of raw materials iB 
sight, it was but natural that imports of machinery of all 
sorts were comparatively small. What trade there was came 
mostly from the United States, but the chief other feature 
of the year was increasing competition from Japan and from 
China itself in many lines of standard machinery. Hi 
costs prevented any advancement of new enterprises, while 
all other demands were held down to a minimum for the 
Same reason. "M. 

In the Consul's opinion, the laid-down cost of most standard 
machinery, including locomotives and cars, machine tools, 
boiler-shop eupplies, and equipment, blacksmith-shop equip- 
ment, and all similar goods, will average about 900 per cent. 
of pre-war prices even allowing for favourable exchange 
while the increase in cost in Hong Kong of electrical goods 
and equipment will be 100 to 200 per cent. Power-house 
equipment has increased 150 per cent. on an average. War 
restrictions on the export of machinery also served to reduce 
trade, for uncertain deliveries made it impossible to develop 
any other than the most pressing enterprises, - 
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ln electrical] supplies and equipment actual imports were 
«mal. The chief Hong Kong power concern ordered eeveral 
machines in the United States for its new plant, some of 
which arrived before the end of the year; and the chief 
Oanton power concern ordered a complete new plant in the 
United States, though none of the equipment was actually 
delivered during the year. Arrangements have been made 
for the reorganisation and re-equipment of other power con- 
cerns though orders have not yet been placed. In electrical 
supplies, Japanese competition has especially been felt. The 
Japänese factories have been turning out cheap fittings, 
lamps, fans, wires, cables, conduits, small motors, and all 
similar goods at prices which cannot be touched by American 
and European manufacturers for standard goods. These goods 
are cheap and flimsy, but for the time being at least they 
answer the needs of the ordinary Chinese user and have, and 
wil continue to have, а large share of the trade in this line. 
Electric lamps and a considerable line of fittings and supplies 
also are being made in China itself. Competition in such 
lines in the immediate future between American and European 
etandard goods and these cheap local supplies will be very 
keen, and it is probable that only by long and eomewhat 
y experience will the Chinese consumer learn that stan- 
dard goods аге economical in the long run. 


Liverpool Electrical Lockout. — In Liverpool a more 
serious View is being taken of the effect of the present trouble 
between the National Federated Electrical Association and the 
Electrical Trades Union on the question of the recognition 
of the new code of working rules, which had been approved 
by the District Joint Industrial Council, but had not been rati- 
Bed by the National Joint Industrial Council, and could 
not therefore be put into operation. А large number of firms 
not in the Association immediately accepted the new terms, 
as well as а few of them in the Association after а lock-out 
was declared. The E.T.U. had in operation а rule limiting 
overtime, and by lifting the ban for one month, appear to 
be endeavouring to use the employers who have submitted to 
the rules, against those who have not. There is plenty of 
work at Liverpool at the present time, as well as a demand 
for electricians, and what the outcome of the present dispute 
will be so far as concerns the Joint Industrial Council, which 
was set up to eliminate lábour troubles, can only be con- 
jectured, but there is a very pronounced feeling of ite failure 
to meet circumstances. The root of the trouble is that the 
E.T.U. claims that the new rules do not require ratification 
by the National Joint Industrial Council, whilst the Associa- 
tion contends that the rules agreed upon with the E.T.U. were 
merely recommendations to the National Joint Industrial 
Council. Our local correspondent remarks that it appears that 
at the outset 1$ should have been made clear what are the 
respective functions of the National and the District Councils. 


Manufacture of Telephone Material In Czecho-Slovakia. 
—Two engineers named Capek and Umbach, with experience 
obtained in Europe and the United States in the manufacture of 
telephone apparatus, are planning to start a factory in Prague for 
the production of such goods, including telegraph as well as tele- 
phone instruments, railway signalling apparatus, and telephone 
equipment generally. The Ministry of Posts and Telegraphs is 
said to be interesting itself in the venture, as also is the 
Zivnostenska Bank, Prague. 


Electric Fires in Demand.— The Arora Co., of Lough- 
borough, informs us that, owing to the enormously increasing 
business in electric fires, its sales have again doubled this year (had 
it not been for the 18 weeks moulders' strike, they would have been 
trebled), and it is continually appointing new agents in the various 
territories. The present British agents of this company are at 
London, Manchester, Liverpool, Bradford, Newcastle, Birmingham, 


and Glasgow. 


Understamped Letters.—The Department of Overseas 
Trade continues to receive complaints from British Consular repre- 
sentatives abroad regarding the insufficient stamping of letters from 
Home firms. A case is mentioned in the Board of Trade Journal of a 
Consular official in France who had to pay 3°50 fr. on an advertising 
almanack. Presumably many other recipients had a like experi- 
ence. Is such remissness likely to promote friendly business 
relations? If correctly stamped and wrapped, the postage on the 
almanack in question would have been 3d.! In regard to letters, 
the use of special coloured envelopes has much to commend it as a 
means of preventing errors when the posting clerk is rushing 
things off to catch the mail. Is not hurry at post-time preventible 
in a well-organised office ? 


Dissolutions and Liquidations.—F. A. JENNINGS, Lp. 
—Upon the petition of Mesars. Bruntons, of Musselburgh, the 
voluntary winding-up of this company has been ordered to be 
continued under the supervision of the Court. Joint liquidator 
appointed : Mr. E. Н. Hawkins, 4, Charterhouse Square, E.C. 

THACKEB, BELL X Co., LTD., 44-46, Leadenhall Street, London, 
E.C.3.—This company is winding up voluntarily, with Mr. C. 
Hirst, as liquidator. Meeting of creditors, February 19th, at the 
Institute of Chartered Accountants, Moorgate Place, Е.С. 

RHYMNEY VALLEY AND GENERAL ELECTRIC SUPPLY Co., LTD. 
Meeting called for March 6th, at 4, Cathedral Road, Cardiff, to 
hear an account of the winding up from the liquidator, Mr. C. 


- Carpenter. 


PREECE, OARDEW, SNELL & RIDER, consulting engineen i. 
Queen Anne's Gate, S. W.—Mesars. A. Н. Preece, Sir J. F. C. Snell 
J. H. Rider, and J. H. Woodward, have dissolved partnership, 
Debts will be attended to by Messrs. A. H. Preece, J. H. Rider, and 
J. H. Woodward, who will continue the business at the same addres, 
under the title of Preece, Cardew & Rider. 

LEE, BUFTON & ELLIOTT, electrical engineers, 10, Porter Street, 
Sheffield.—Messrs. W. Marples, H. Bufton, and W. Elliott, have 
dissolved partnership. Messrs. Н. Bufton and W. Marples vil 
attend to debts, and continue the business under the style of 
Lee & Bufton. 

THE ELECTRICAL Co., LTD., 6, Old Jewry, E.C.—Last day for 
proofs for dividend to non-enemy creditors, February 21st. Mr, 
Н. de V. Brougham, Official Receiver and Liquidator, Cary 
Street, W.C. 


New Belgian Company.—A new electrical engineering 
company has lately been formed in Brussels (30-32, Bue de 
Treurenberg), with a capital of 500,000 fr., and the title La Soci£t: 
Manufacture d'Appareillage Electrique Nioca. 


New Swedish Wireless Company.—The Svenska Radio 


Aktiebolag is the name of a new company which has recently 
been formed in Stockholm in connection with wireless telegraphy. 


New B. T. H. Works.— The Times states that the Gover- 
ment cartridge factory at Blackheath, Staffordshire, erected during 
the war, has been acquired by the BRITISH THOMSON-Hovsrox Co., 
LTD., of Rugby, who expect to find employment in a short time for 
some thousands of hands. 


Catalogues and Lists.— ASSOCIATED FIRE ALarws, LiD., 
Jewin House, Redcross Street, Е.С. 1.—Two booklets, “ Automatic 
Fire Detection," and " Our Record," describing various system 
of alarms. 

THE OVERSEAS ENGINEERING Co., Lrp., 75, Curtain Road, 
Е.С. 2. List No. 36 (second edition), dealing with National" 
motors and dynamos. Net c.i.f. prices are given. 

Haywoop FOUNDRIES, LTD., 30-32, Seaton Street, Euston Road, 
N.W. 1.—Catalogue dealing with castings in non-ferrous metals, 
illustrated by micro-photographs of materials. Comparative testa 
of Haywood's high-tensile bronze and mild steel are given. 

BUILDING Рвороств, LTD., Columbia House, 44-46, King's 
Road, Sloane Square, S. W. 3. Eight-page booklet, dealing with 
„Rigifix bolt-hanger sockets and slotted inserts for ше in 
reinforced concrete factory building. Illustrations of installations 
are given. 


New French Electrical Companles.— The Société Hydmu- 
lique Tunisienne has been formed at Paris for the construction of 
electric plant of all kinds for the generation and distribution of 
eleotric energy. Its capital is 500,000 fr. | 

La Société d'Entreprises de Reseaux Eleotriques is the name of 
а new company which has lately been formed in Paris (33, Avenue 
des Champs Elysees), with & capital of 1,000,000 fr. 

With a capital of 1,000,000 fr., the “ Aladdin," Société Anonyme, 
has been established at Paris for the manufacture, purchase, and 
sale of all kinds of electric material, and especially glow and otber 
lamps. 

The Société Marocaine de Distribution d'eau, de Gaz, et d'Hec- 
tricité has decided to raise its capital from 5,000,000 to 10,000,000 fr. 

Under the style of Docks Electriques Francais, Bosio, Durand et 
Cie, has been formed at Marseilles, with a capital of 500,000 fr., to 
carry out electric installations. . 

There has been formed at Bordeaux the Comptoir Electrique de 
France, Etablissementa Besse, Darsses, et Busson Réunis, with à 
capital of 800,000 fr., for trade in electrical apparatus and general 
electric supplies. 

With a capital of 340,000 fr., the Etablissements Nay, of Paris 
have been constituted a company for the carrying out of electric 
installations. 

The Société des Moteurs et Appareils Electriques Lilliput hw 
been established at Paris, with a capital of 500,000 fr., for the 
табо Tecate of the motors and apparatus bearing the name 

illiput. 

The Société Industrielle d'Electricitó has been established # 
Paris for the manufacture and saleof all kinds of electrical require 
ments, The capital is 750,000 fr. 

Eve, Noizet et Cie have been formed into а company, with ре. 
quarters at Paris, for the manufacture, purchase, and sale of s 
kinds of electric motors. The capital of the new concern И 
200,000 fr. 

There has been formed at Grenoble, under the style of ls 
Dauphinoise Electrique, a company whose object is the making, 
repair, and sale of electrical material. The capital is 300,000 fr. 

With the designation of Société d'Entreprise d'Electricité has 
been constituted at Paris a company, with 25,000 fr. capital, for 
the carrying out of electrical installations. 

For the acquisition and working of an electrio spperstas 
business, MM. Н. Boucket and E. Aubignat have formed them- 
selves into a company at Paris, with a capital of 50,000 fr. th 

There is a question of forming a company at Rennes for f 
supply of electricity to the district centres of the Province té 
Brittany. The title of the proposed company is to be l'Electriot 
en Brétagne. 


Marine Motor Exhibition at Olympia.—A Motor 15 
and Marine and Stationary Engine Exhibition will be heló 
Olympia from March 12th to 20th. A number of electric 
and allied manufacturers are exhibiting, and it is atated 
nearly all the space has been let, 
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Book Notices.—A Handbook of the Library of Commerce 
attached to the Bristol Municipal Public Libraries has been issued. 
It not only contains lists of all trade and technical books, directories 
and journals that are on file, but also particulars of the principal 

-subjects covered in these publications, the references being kept up- 
to-date in the form of a card index at the librarv. There are one 
or two slips, such as the reference to Zhe Times Engineering 
Supplement being “ weekly " whereas it is monthly, but the publi- 
cation is likely to be very convenient for visitors’ use. The city 
librarian will welcome additional commercial literature, including 
trade catalogues. | 

" Volumetric Tests on Scientific Glassware, Class A Tests, and 
Class B Tests,” 35 pp. Volumetric glassware has been tested 
оп а аша]! scale at the National Physical Laboratory for the 
pest 15 years, With the growth of the industry in this country, 
it was felt that the scope of the work should be widened, 
and consequently, a new building has just been completed 
at the Laboratory specially equipped for dealing with this class of 
work on a large scale. In addition to the tests of scientific 
accuracy, provision bas been made for testing apparatus intended to 
possess only commercial ог Class B accuracy. A full account of 
the tolerances allowed, methods of teat, details of construction, 
test fees, &c., is given in the new edition of the Laboratory Teat 
Pamphlet, copiesof which may be obtained, free of charge, from the 
Director, The National Physical Laboratory, Teddington, Middlesex. 

Welfare Work," Vol. I, No. 1. The Journal of the Welfare 
Workers’ Institute, 16 pp., price 2d. (monthly).—Devoted to 
articles on the various aspects of welfare work in industry by 
well-known authorities, and to reports of the activities of the 
Institute and its members. 

"New Forms of Instruments for showing the presence and 
amount of Combustible Gas in the Air." Ву E. R. Weaver and 
E. E. Weibel. 44 pp. Scientific Paper, No. 334, of the U.S. Bureau 
of Standards. Washington : Government Printing Office. 15 centa. 
—This paper describes three types of instrument for gas detection, 
all depending upon the combustion of the gas in the surrounding 
atmosphere by an electrically-heated wire. This surface com- 
bustion takes place at а temperature much lower than the normal 

. ignition temperature in air. The instruments dealt with are the 
“oom bridge indicator,” the "glowing wire indicator," 
and the " bimetallic detector." The publication is illustrated by 
diagrams and curves recording the instruments’ performances. 

" Constants of Radiation of a Uniformly-Heated Enclosure." By 
W. W. Coblentz. 7 pp. Scientific Paper, No. 357, of the U.S. 
Bureau of Standards. Washington: Government Printing Office. 
5 cents.—Giving the results of experiments and investigations to 
ascertain the ooefficient of total radiation of a so-called black 
body " with corrections for reflection losses. 

Institution of Civil Engineers. Abstracts of Papers in Scientific 
Transactions and Periodicals" (new series). January, 1920, No. 2. 
London : The Institution. 

The Telegraphists' Guide." By Bell & Wilson. Рр. xiv + 258, 
figs. 178. London: 8. Rentell & Co, Ltd. Price 5s. net. In this, 
the eighth edition, the chapters have been re-arranged and the 
subject matter brought up-to-date. А new chapter on oentral 
battery working has been added, and the sections dealing with 
concentration switches, and the Megger” and Bridge-Megger,“ 
have been expanded. 

" Telephonic Transmission.’ By J. G. Hill. Pp. xiv + 398, 
figs. 185. London: Longmans, Green & Co. Price 218. net. 

" Vickers’ News." Vol. І, No. 9, 16 pp. London: Vickers, Ltd. 
Includes articles on surface hardening and porcelain fittings pro- 
duction. 

^ Journal of the Institution of Electrical Engineers.” Vol. LVIII, 
No. 287. January, 1920. London: E. and F. N. Spon, Ltd. 
Price 108. 6d. This issue contains the following papers :—'' The 
. Design of Multiple-Stage Amplifiers using Three-Electrode Ther- 
mionic Valves," by Prof. C. L. Fortescue ; " Carbon Aros for Search- 
lights,” by Messrs. C. C. Paterson, J. W. T. Walsh, A. К. Taylor, 
and W. Barnett; " The Short Tungsten Filament as a source of 
Light and Electrons,’ by Mr. G. Stead ; and an address to the 
Students’ Section by Mr. A. P. Trotter. 

* The British Dominions Year Book for 1920" has been issued 
(Is.) by the Eagle, Star and British Dominions Insurance Co., Ltd. 
It contains many interesting articles on industrial, financial, trade, 
housing, shipping, transportation, female labour, science and the 
' war, and other questions; also a good deal of matter relating. to 

war events, war honours, &o. 

* Journal of the British Science Guild," No. 10, January, 1920, 
49 pp. price 6d. (74d. including postage).—Among the subjecta 
dealt with are the Need for Rewarding Medical Discovery," and 
“Science and Labour.’ Copies of the Journal may be obtained 
from the Secretary, 6, John Street, Adelphi, W.C. 2. 

“ Thermal Expansion of Insulating Materials," Scientific Paper 
No. 352 of the U.S.A. Bureau of Standards. 31 pp., price 10 oents. 
Washington: Government Printing Office.—This publication gives 
data relating to the thermal expansion of the more important 
insulating materials such as porcelain, fibre, hard rubber, bakelite, &c. 


Bankruptcy Proceedings.—W ALTER HENRY MELLON, 
electrical engineer, late trading as Н. B. Wallis & Co., 37, Elliott 
Roed, Chiswick, Middlesex, late 43, Turnham Green Terrace, 
Chiswick.—The Receiving Order in this matter was made on 
debtor's petition. It appeared from the statement of affairs sub- 
mitted that the liabilities amount to £384,and assets £155, thus 
leaving a deficiency amounting to £228. Debtor commenced busi- 
ness on his own account four years ago at a small workshop at 
Chardin Road, Chiswick, with a capital of £50 to £60, and in 
June, 1917, in partnership with another, he opened a shop at 
49, Turnham Green Terrace, under the name of Н. В. Wallis & Co., 


his contribution being about £50 worth of stock, and the partners 
#50 and a few fittings. The business was carried on successfully, 
and in September, 1918, another shop was opened at 43, Turnham 
Green Terrace, and in February, 1919, the partner took over the 
premises at 49, Turnham Green Terrace, and the partnership busi- 
ness was continued at No. 43. In August, 1919, the partnership 
was dissolved, the debtor paying his partner £60 for his interest, 


‘and he carried on the business until December 12th, 1919, when he 


sold the goodwill, fittings and fixtures for £100, which was mostly 
paid to creditors, These payments are being further inquired into. 
Debtor states that he did not become aware of his position until 
December 12th, 1919, when the business was sold. Debtor alleges 
as causes of failure mismanagement of business during his illness. 
At the first meeting of creditors held last week, the matter was left 
in the hands of the Official Receiver, 

W. H. HowARD (Holborn Electrical Co.), electrical engineer, 
5, Featherstone Buildings, Holborn, and Finsbury Park, N.— 
Application for debtor's discharge will be heard February 27th, at 
Carey Street, W.C. 


Trade Annonncements.— The electrical repair shop of 
Messes. Roninson & HANDS ELECTRICAL Co., LTD., is at Aston, 
not Ashton, as stated here last week. 

Messrs. BARNETT & BSOANS, of Kettering, have opened a further 
branch at 8, Sheep Street, Wellingborough, under the management 
of Mr. L. E. Troath, late of the Wellingborough Electric Supply 
Co. Manufacturers’ and agenta' lists are wanted there. 

THE ELECTRICAL CONTRACTING AND Мотов Oo. of which 
Mr. G. Meroer is manager, has opened new works and showroom 
premises at Pontefract Road, Castleford. 

Messrs. SLACK & CLARKE, electrical engineers, of Rotherham, 
having dissolved partnership, the business will be continued under 
the management of Mr. J. Slack. 

Mr. A. R. Walmsley, who purchased from the trustee the 
business of Mr. George Hill, electrical, mechanical, and tramway 
engineer, of Trafford Electrio Works, Manchester, and formed the 
business into a private limited company (GEO. HILL & Co., LTD.) 
in 1910, has transferred his controlling interest to Mr. J. H. 
Edwards. 

Mr. G. B. Broughton, of the General Electric Co., Birmingham, 
has been appointed manager of the Midland branch of the ELEC- 
TRICAL APPARATUS Co., LTD., of London, S. W. 8, in place of the 
late Mr. A. G. Way. The address of the branch office is :—Carlton 
House, High Street, Birmingham. Telephone No.: Central 
7478." Telegraphic address: Elapratus, Birmingha m." 

Ав we go to press we learn that the businesses of the ELECTRICAL 
APPARATUS Co., LTD., and Mrssrs. BRAY, MARKHAM & REISS, 
LTD., have been amalgamated. We shall give further particulars 
next week. 

Messrs. E. & О. GATES, since demobilisation, have recommenced 
business at 56, London Street, Norwich, where they are engaged 
upon all classes of electrical installation work and advertising signs. 
They have issued an eight-page illustrated publication on oountry- 
house lighting. | 

Payment Ву Results.— Гле Times states that 600,000 
members of the engineering Trade Unions are to ballot on the 
question of payment by results. The ballot will be taken at an 
early date. Conferences recently held at York between engi- 
neering employers and workers failed to arrive at any agreement 
on this question. 

The Daily Telegraph stated, on Wednesday, that an important 
industrial agreement between the Engineering and National 
Employers’ Federations and the many Trade Unions included in 
the National Federation of General Workers had resulted from the 
recent private conferences at York, and was to be submitted to the 
constituent bodies for acceptance. The proposals relate to a 
47-hours’ week, and are standard, and not minimum. The 
question of a two-shift day or threo-shift system is left over for 
another conference. Employers are to be permitted to introduce 
systems of payment by result, a much-vexed question, on specified 
conditions. Piece-work prices and bonus or basis times are to be 
such as will enable workmen of average ability to earn at least 
334 per oent. over the present time rates, excluding war bonuses. 
No Union workman is to be required to work more than 32 hours’ 
overtime in any four weeks after full shop hours have been worked, 
allowance being made for time lost through recognised causes. A 
special conference is to be held to discuss the schemes of payment 
by results, such to include those who contribute to production 
withont being direct producers. The consolidation of war wages 
is also for future consideration. 


Soclal.— The 14th annual concert of the Bradford 
tramway employés took place on February 3rd at St. George's Hall. 
The Tramway Department Military Band was in attendance. 

catalogues Wanted. Mn. J. C. Exvy, of Loughboro’, 
Weatland Road, Watford, would be glad to receive catalogues of all 
electrical appliances used in film production studios, hotels, &c. 

Foreign Trade.—JANUARY FiGURES.—The following 
are the values given of electrical goods and machinery in the official 
returns of imports and exports for January :— 


January, Ino. or 

1920. dec. 

IMPORTS. £ R 

Electrical goods, ke. ө? 77,869 + 1,640 

Machinery ns sis „ 1,513,676 + 218,860 
EXPORTS. 

Electrical goods, &c. ... woe 690,394 + 404,049 

Machinery Ld "ә ese 3,133,365 ++2,072,458 
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LIGHTING AND POWER NOTES. 


Aberdare. — YEAR's WonkKiNG. — The statement of 
accounts for the year ended March 3lst, 1919, gives the total 
income of the Electricity Department as £8,521, and the total 
expenditure and allowances as £6,337, leaving a gross profit of 
£3,184. The net result after deduction of loan interest, &c., was a 
credit balance of £108. 


Barrow.—WaTER PowxR.—The Corporation has been 
asked to appoint a Committee to discuss with a representative of 
Messrs. Vickers, Ltd., the question of hydro-electric developments 
in the Duddon Valley. 


Belgrade.— STRIKE.—As'a protest against threats made 
by the Minister of the Interior to intern the leaders of the Com- 
munist party, a general one-day strike was declared on February 
bth. The city was in darkness, and the tramways suspended by 
the closing of the power stations. 


Blackburn.— ELECTRICITY SuPPLY.—Applications from 
the Rishton and Great Harwood Urben District Councils for 
supplies of electricity, and also from Preaton for а temporary 
supply, on the completion of the new generating station, have been 
accepted by the Corporation, subject to satisfactory financial 
arrangements being made with the Commissioners, | 


Boiton.—New  PLANT.—The Minister of Health has 


sanctioned the borrowing of £44,495 for the provision of four boilers, 
with accessories, for the Back-o'-th'-Bank generating station. 


Bradford.—PLANT ExTENsION.—The Corporation ів 
applying for authority to purchase a 5,000-kw. set with steam 
plant in accordance with the advice of the consulting engineer. 


Cannock.—CoONSULTANT.—The Urban District Council 
has decided to engage the services of Mr. Ellis as electrical expert, 
at a fee of 100 guineas and expenses, to advise the Council on 
matters relating to the supply of electricity in the area. 


Chester.—JorNT Boarp.—A meeting is being held at 
Chester, this week, when representatives of various districts will 
discuss the question of formulating a joint-supply scheme for the 
counties of Cheshire and Flintshire. Queensferry has been 
suggested as a probable supply centre. 


Continental.— HOLLAxD.— The consumption of electric 
power in Amsterdam has increased at such a rate during the last 
three months that the municipality proposes to extend and enlarge 
the power stations іп 1920. A credit of Fl. 1,900,000 has been 
applied for.— Economic Review. | 

SPAIN.—A concession has recently been granted for the estab- 
lishment of a plant to utilise the water power of the River Douro, 
near Zamora, for the generation of electrical energy for lighting 
and power purposes. 


Dewsbury.—ExTENSIONS.— The Electricity Committee 
recommends application for power to borrow £8,500 for the 
purchase of equipment in connection with securing a bulk supply 
of electricity from the Yorkshire Electric Power Co., and £13,620 
for feeder and cable extensions, 


Doncaster.— NEw PANT. — The Town Council has 
decided to apply for power to install two 3,000-Kw. generating 
sets at the works, which will cost about £120,000. 

HOUSE WIRINGd.— The Town Council has applied to the Housing 
Commissioner for permission to refund £120 on wiring 42 new 
dwellings for electric lighting. 


Dundee.— ELECTRICAL CoTTAGE.—TTo show the advan- 
tayes of using electricity in a dwelling-house for all purposes— 
lighting, cooking and motive power-—a oottage is to be erected by 
the Housing and Town Planning Committee. 


Farnham.—PnicE INcREASE.— The Electric Light Co. 


has increased its charge for power to 6d. per unit. The pre-war 
price was 2d. 


Fijl.—Suva SUPPLY SCHEME.— According to the Board 
of Trade Journal, the Municipal Council of Suva has been 
authorised to proceed with an electricity supply scheme extending 
{о а distance of three miles beyond the town's boundaries, All 
the material for the construction of this project is to be admitted 
to the colony duty free. ` 


Gilllngham (Kent). ХЕ PrANT.—The Town Council 
has decided to install at the electricity works two additional 
Diesel engines, at an estimated cost of between £30,000 and 
£40,000. 


Halifax.— ExTensions.—The Town Council proposes to 
undertake electricity extensions to coat about £170,000. The Elec- 
tricity Committee, along with the Gas Committee, has appointed 
a deputation—including one or two persons outside of the Council 
with special knowledge—to visit towns to obtain information on 
the best method of utilising gas in connection with the gas and 
electricity departments, 


* 
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Hastings, — PRorosen Exrensions. — The borough 
electrical engineer has submitted a scheme for a new generating 
station, which has secured the approval of Sir John Snell. The 
report prepared was adopted by the Council, | 


Liverpool,—ExTENsIoN&.— Building operations on the 
extension of the Lister Drive power station are to be extended for 
а further period of 12 months, It is intended to install several 
new cooling towers. "Tenders have been accepted for two batteries 
of а total capacity of 465,000 gallons per hour, and six steel cooling 
towers of 4 total capacity of 750,000 gallons per hour. 

YEAR'S WORKING.—The total revenue from the electricity 
supply undertaking for the year ended December 31st, 1919, was 
£629,539, and the total expenditure £416,773, leaving, & gross 
balance of £212,766 allocated as follows :—To interest, E 70.462 ; 


sinking fund, £60,477 ; renewals fund, £31,837 ; and contributed 


to general rate, £50,000. 


London. — HackNEY. — The Electricity Committee 


recommends the expenditure of £66,150 for generating plant 


and accessories and £105,000 for steam-raieing plant and the 
necessary buildings. | 
STEPNEY.—The borough engineer recommends the installation 
of two 1,500-KW. rotary converters, which, with the necessary 
foundations, switchgear, &c., will coat approximately £28,600. 


Lydd (Kent).—MILTrART PLaNT.—The Town Council 
has approached the War Office with aview to acquiring the electric 
light plant at the Balloon School and utilising it for supplyir g 
electricity to the town. 


Nelson.— ExTENSIONs.— Tenders, amounting to £82,869, 
have been accepted by the Town Council for extensions of plant at 
the electricity works. It is stated that the continued running of 
the station has been endangered by fuel shortage, and at one time 
only three days' stock remained. 


Oldham.—HovskE Licutinc.— The Corporation has 
decided to install electric lighting in the dwellings being сон- 
structed under the municipal housing scheme. 


Peterborongh.— I. OAN.— The Council is applying for 
sanction to borrow £4,000 for house services and meters, 
instead of £2,000, as originally estimated, owing to the increased 
applications for the supply of electricity. 


Sheffleld.—F1&RE.—Serious damage was caused by an 
outbreak of fire dt the Sheaf Street power station, on February ith. 
Fortunately, the fire occurred in the morning, but, nevertheless, 
many business houses were unable to secure a supply for illumina- 
tion, which was badly needed on account of the foggy weather. 


Stockton.— Mains EXTENSIONS.—To extend the area of 
supply to outlying districts, the electrical engineer recommends 
the laying of E.H.T. mains and L.T. distributors. The scheme 
involves the erection of a sub-station. .The Electricity Com- 
missioners are to be consulted in the matter. 


Stoke-on-Trent. NEW SrarTION.— The electrical and 
consulting engineers have advised the Council that a new generating 
station, to have an ultimate capacity of 30,000 KW., 1s urgently 
required. А special meeting of the Council is being called to con- 
sider the proposals. 


St. Annes.—ExteNsions.—In order to cope with the 
increase in consumers, the electrical engineer proposes mains and 
feeder-cable extensions costing £10,074. The Council is applying 
for a loan of this amount. 


Watford.—Loans.—The Urban District Council has 
applied for loans amounting to £45,300 for sub-stations, equip- 


ment, mains, public lighting, house services, transformers, meters, 
and feeder panels, 


TRAMWAY AND RAILWAY NOTES. 


Aberdare.— Y EAR's. WorKING.—The report for the year 
ended March 31st, 1919, shows that the total income from the 
tramways and ‘buses was £26,758, and expenditure & 18,081—a 
gross profit of £8.677. A net profit of £3,355 was transferred to 
the appropriation account. ; | l 


Blackpool.—EXPENDITURE.—January’s account approved 
by the Corporation totals £555,539. Nearly one-half is accounted 
for by the purchase of the Blackpool and Fleetwood tramroad under- 
taking, the following items appearing :—Blackpool and Fleetwood 
Tramroad Co., Ltd., £246,794 58. 9d; John Cameron, £10,000 ; 
Blackpool and Fleetwood Tramroad Co., Ltd. (directora), £4,000. 


Bradford.— NEW CAR. — The city tramway manager has 
introduced a new type of car. with a closed upper deck, for addi- 
tion to the local trackless car service. The existing vehicles are 
single deck, accommodating 29 passengers. The new type, for the 
building of which the Ministry of Transport has given sanction, 
will carry 51 persons. Only one car ia to be built at first, as an 
experiment, and the construction will be carried out at the Thornbury 
Works of the Tramways Department. Sanction has also béen 
received to increase the weight of the present railleas cars from 
5 tons loaded to 5 tons unloaded, во that cars can be built on a 
more substantial basis, and, therefore, have a longer life, 
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, Ashton-under-Lyne.— Fars  INcRkEASE.— Penny fares 
pe been abolished on the Corporation tramways,and a minimum 
‘are of 1}d. has been instituted оп all the principal routes. 

Continental.— SPAIN.—Severe street fighting is reported 
from Santanda (Spain) between the tramway employés on strike 
апа gendarmes, ТҺе authorities endeavoured to maintain the 
tramway services with the aid of volunteers and gendarmerie to 
elear the routes, but found it necessary to fire on: the strikers. 
The latter fired back, and in the passage of arms four tramwaymen 
were injured. "M E | | 


Doncaster.—Cak Рьрдот. — It is reported that the lowest 
tender for а proposed new tramway shd was £7,983, and the 
borrowing powers extended only to £5,500. The Council authorised 
the Electricity and Tramways-Committee to accept the tender, and 
further application is to be made for power to borrow the excess. 


' Dover.—FAR& INCREASE.— The Corporation is applying 
for authority to increase the tramway fares by 50 per cent. The 
present rate is 1d. per mile. i | 

ADDITIONAL CARS.—The Town Council has received sanction to 
з loan of £6,000 for the purchase of three new tramcara. 


Dablin.— Tramways Prorits.—It is announced that the 
total profit made by the Dublin United Tramways for the year 
ended December 31st, 1919, was £148,271. A motion put forward, 
&L а meeting of the Corporation last week, to postpone the question 
of municipalisation for а year, was defeated. 


Haddersfield.—OrrosiTion то BILLS.— The Corpora- 
tions of Huddersfield and Halifax are “пр against" each other 
with regard to their respective Parliamentary Bills. Halifax 
is going to oppose the Huddersfield proposal to undertake tram way 
and motor-'bus extensions which affect the interests of Halifax in 
some of the townships between the two places ; and Huddersfield 
is to oppose the Halifax proposal to extend tramways to Elland ria 
Elland Wood Bottom. 


India.—RatLway ELECTRIFICATION. —At the meeting 
of the Imperial Legislative Council, held on September 23rd, 
1919, the following resolution, which was moved by the 
President of the Bengal Chamber, was adopted :—“ This Council 
recommends to the Governor-General in Council the immediate 
consideration of the electrification of the suburban railways within 
25 miles of Calcutta, and of the improvement generally of local 
passenger transport and terminal facilities.“ — Beard of Trude 
Journal. 


Lancashire and Yorkshire Railway.—[n the estimate 
of further expenditure on capital account, the item “ electric 
power stations, &c.,” figures at £120,500 for the year ending 
December, 1930, and £80,200 subsequently. The total train- 
miles run electrically during 1919 were 1,968,058. 


Leeds. —OVERCROWDING.—The medical officer of the 
West Riding County Council has asked the Corporation to take 
steps to remedy the present overcrowding of the cars, as he 
considers it extremely detrimental to the public health. 


London.— UNDERGROUND RaILWAYS.—In an interview 
with a Press representative on Saturday, an official of the Un'ler- 
ground Railways gave the following interesting fizures illustrative 
of increased working expenses :— 


1914. 1920. 
Coal . per ton 14s. 114d. 428. 5d. 
Steel rails Bene £7 £20 7s. 6d. 

Mild steel $8 - 5 £7 28. 6d 425 
Bar iron... Ms oe £7 15s. £28 
Lubricating oil...per gal. 1s. 5d. 38. 7d. 

Paints ... ...рег cwt. 23s. 5d. 508. 9d. 

Cost of an omnibus £550 £1,200 

„ „ eight.car train £17,900 458.720 

i „ @tramcar... £900 £2,500 


— Financial Timex, 


ELECTRIO VAN.—The first of the 2-ton electric parcel delivery 
vans was put іп commission last week by the Metropolitan Railway 
Co. It is fitted with “Ironclad” accumulators with a capacity of 
226 ampere-hours. Its average speed is 10 M.P.H., and it can run a 
distance of from 35 to 40 miles on one charge. 

MAXIMUM SPEED.—The London United Tramways Co. is asking 
the Board of Trade to sanction a maximum speed limit of 16 miles 
an hour. The Hammersmith Council urges that the limit should 
be 12 miles an honr.—7e Times. 

ACCIDENT-— On February 5th eight passengers were injured in 
a collision between а tramcar and motor-omnibus at Vauxhall 
Cross. The bus endeavoured to cross the lines in front of the car, 
but failed to pass in time. 


Manchester, — ExTENSIONS.— It is anticipated that 
approximately £160,000 will be expended during the financial year 
1920-21, upon additional cars and accommodation. 


Portsmouth.—Fare INCREASE. — The tramway fares 
were raised 50 per cent., as from February 5th. 


Rochdale.——NE£w Track.—The Tramways Committee is 
seeking the consent of the Ministry of Transport to the laying of а 
double line of track along Bridge Street, from Bury Road corner, 
to the eleotricity works, in place ОЁ the existing single line, 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—The Bolton Town Council has 
appointed & deputation to interview the Postmaster-General, in the 
hope of securing a reversal of the decision of the authorities to 
install a new manual telephone equipment rather than an automatic 
exchange there next year. The automatic system has been refused 
on the ground that the cost is prohibitive. 


Costa Rica.—On December 3 Ist, 1918, there were 122 
telegraph otfices, 1,514 telephones, and 2.291 miles of telephone 
wire in operation. Excluding cable and wireless messages, 416.831 
telegrams were sent during the year 1917-18, the revenue 
received being 223,045 colons. The nominal value of the colon is 
just under 2a. 


Germany.— It is stated by the German Minister ‘of Posts 
and Telegraphs that the working of the postal and telegraph 
services during 1920 is expected to result in a deficit of 1,250,000,000 
marks, and a still further increase in the charges for these services 
is indispensable. - 


Pacific Cables.— The report of the Pacific Cable Board 
for the financial year ended March 31st, 1919, with statement of 
accounts, shows that the net traffic receipts were £554,611, which 


.exceed those of 1917-15 by £152,537. The increase was the 


result of war conditions. The expenditure exceeded that of the 
preceding year by £23,818. During the yearover 8,300,000 paying 
words of international traffic other than local traffic in Australasia 
and the Pacific were handled. This was over 800,000 words in 
excess of the total during the previous year, but 439,000 less than 
the total for 1916-17. Free messages to, from, and in relation to 
wounded members of the Expeditionary Forces totalled 200,000 
words, against 600.000 in the preceding year. In addition to inter- 
national traffic, 1,830,000 paying words were carried during the 
year between Australia and New Zealand and between Australasia 
and the Pacific Islands. Throughout the year there was great 
congestion, primarily due to the large amount of Govern- 
ment traffic. At times it became а matter of great difficulty 
to control the acceptance of traffic, and Government Depart- 
ments and the Press were appealed to with the object of 
reducing their cabling in the interests of the public. The Board is 
indebted to the Press for forbearance during these times of 


pressure. 


The cable section between Norfolk Island and Southport 
became faulty on August 19th. 1918, and repair by the /rix was 
completed on September 5th, 1918. А total interruption of the 
cable did not take place until the ship cut in, but the fault 
rendered duplex working impracticable. The breakdown of this 
cable did not have any serious effect upon traffic as it was possible 
to circulate ria Auckland and Sydney all messages which would 
ordinarily have gone over the Southport cable. During the 
repair operations the Norfolk Island-Auckland cable was 
accidentally cut. This led to the discovery of a section in an un- 
satisfactory condition which would not have been detected but for 
the accident. The weak spot was cut out and the cable was 
restored within a few hours, The other cables were maintained 
without interruption and in excellent condition. The depöts, 
instruments, and plant generally, have continued in good order. 

The /rix continues in first-class condition, and in addition to the 
operations at Norfolk Island, carried out two repairs (April, 1918, 
and November, 1918) to the Cook Straits cables on behalf of the 
New Zealand Post and Telegraph Department, and repaired one of 
the cables between Sydney and Wellington for the Eastern 
Extension Telegraph Co., in October, 1918. 

The landline between Montreal and Bamfield, which the Board 
leases from the Canadian Pacific Railway Co., worked well during 
the year under review and suffered few serious interraptions. A 
further line, between Halifax (Nova Scotia), and Montreal has 
been leased from the Canadian Pacific Railway for a period of 10 
years with liberty to terminate the lease at an earlier date on pay- 
ment of specified penalties. The Halifax connection is worked hy 
the Board's staff and maintained in good order by the Canadian 
Pacific Railway Co. The Board has direct connection with the 
terminus at Halifax of the Imperial Atlantic Cable which is also 
operated by the Board's staff, the English end being operated by 
the British Post Office. The Jandline in Australia, between Sydney 
and Melbourne, which ів operated by the Board's staff, gave very 
satisfactory service throughout the year. 


Radio Research Board.—A Radio Research Board has 
been established by the Department of Scientific and Industrial 
Research to co-ordinate and develop researches into wireless tele- 


graphy and telephony at present being undertaken by Government 


Departments, with the following membership :—Admiral of the 
Fleet, Sir Henry B. Jackson, F.R.S., chairman ; Commander J. 8. 
Salmond, R.N., Lieut.-Col. A. G. T. Cusins, Wing-Commander A D. 
Warrington Morris, Mr. E. H. Shaughnessy, and Prof. J. E. Petavel, 
F.R.S., representing the Admiralty, War Office, Air Ministry, Post 
Office, and Department of Scientific and Industrial Research respec- 
tively ; and Prof. Sir Ernest Rutherford, F. R. S. 


The Hague.—A new telephone exchange on the semi- 
automatic system has just been opened at Scheveningen, after over 
five years' delay. It had been intended to complete the exchange in 
1914, when the plant and equipment—supplied by the Western 
Electric Co.—were lying at Antwerp, but these were seized by the 
Germans on the occupation of this port and scattered broadcast, 
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South Africa.—The number of telegraph offices increased 
during 1918 from 1,703 to 1,738, and the number of measages from 
6,174,888 to 6,619,635. 


The Telegraph Service.—It is estimated that at the 
Central Telegraph Office alone the daily number of telegrams 
dealt with usually ranges between 120,000 and 165,000, the highest 
total being 355,353 on the occasion of the railway strike, on 
September 29th, 1919. The total number of telegrams handled is 
close upon 90 millions. The number of telegraph offices in the 
United Kingdom in now approximately 14,000, and the reoord 
number of words transmitted in one day is 1,885,400 words, on 
December 5th, 1910. 


United States.—A severe snowstorm, accompanied by a 
north-east gale, did much damage, last week, in the entire eastern 
part of the States, and both telegraphic and telephonio communi- 
cation was interrupted. 


Wireless Telephony.—It is reported in the daily Press 
that experiments in wireless telephony across the Atlantic between 
Britain and the U. S.A. are now being carried out. 


CONTRACTS OPEN AND CLOSED. 


(The date Колын и (Мм ерун, indicates 
the issue of the ELECTRICAL REVIEW in whioh the " Official 
Notios appeared.) 


OPEN. 


Aberdare.— Urban District Council. Electricity and 
Tramways Department. Stores for 12 months, including cables, 
meters, joint boxes, electric lamps, &c. (February 6th.) 


Aldershot.—Febroary 17th. Urban District Council. 
Electricity Department. Geared turbine and generator, condensing 
plant, pumps, water-tube boiler and superheater, cables, &c. 
(January 23rd.) 


Australia,.—M eL BoURNE.— March 80th. City Council. 
12,000 metal filament incandescent lamps. (February 6th.) 

April 12th. City Council. Two 2,000-Kw. rotary converters ; 
H.T. switchgear, 6,600 v.; D.C. switchgear, 600 v. (January 30th.) 


Bedford. — February 21st. Electricity Department. 
E.H.T, cable and transformers, E.H.T. switchgear, (February 6th.) 


Belfast.— February 14th. Tramways Committee. Tram- 
way atores, including electrical accessories, cable, lamps, carbon 
brushes, trolley wire, &c. (January 23rd.) 


. Belgium. — February 27th. Municipal authorities of 
Villers-le-Peuplier (Provinoe of Liege) are inviting tenders for the 
concession for the supply of electrical energy for lighting and 
power purposes in the district. 

February J6th. La Société Nationale des Chemins de Fer Vici- 
naux, Brussels (48, Rue Montoyer) Supply of 15,000 kg. of copper 
wire, 4 m/m. dia., in connection with the telephone installation. 


Bedwas (Mon.).— March 4th. Bedwas Navigation 
Colliery Co., Ltd. Six months’ supply of stores, including elec- 
trical goods, &c. (February 6th.) 


Bristol.—February 281d. Electricity Department. One 
2,000-K w., single-phase, 2, 200 -v. turbo-generator, complete with 
condenser and auxiliaries. (February 6th.) 


Chester-le-Street (Co. Durham),—March 8rd. Urban 
District Council. Underground mains and all equipment for lighting 
district by electricity. F. J. Gray, Clerk, Council Offices. 


Easington. — Rural District Council. Extension of 
Easington parish electric lighting. Specification, &c., from. Mr. 
E. М. Simpson, Brampton House, Easington, Co. Durham. 


Farnworth.—February 25th. Urban District Council. 
One 750-K w. rotary converter, transformer, switchgear and instru- 
ments, cables, &c. (See this issue.) 


Hammersmith. — March 3rd. Electricity Committee. 
Stores for 12 months, including electric light sundries, insulated 
wire, meters, jointing compound, &o. (See this issue.) 


Kings Lynn.—February 20th. Electricity Department. 
One Lancashire boiler, superheater, piping, &c. (January 30th.) 


Lincoln.— March 2nd. Electricity Department. One 
automatic battery, for St. Swithin's Power Station. (February 
6th.) 

London. H. M. Office of Works. February 13th. Supply 
of electric cable and wire during period ending December 3 lat, 


1920. (February 6th.) 
CAMBERWELL.—St. Giles’ Board of Guardians. Three 5-H. P. 


and 15-H. P. IA. C. motors, and one fan. (February 6th.) 


Madagascar. TAMATAVE.— March 1st. Paris, Minister 
des Colonies (Service Administratif Colonial). Construction of 
water and electric supply services in the City of Tamatave, inclad. 
ing development of the Volobefalls, and supply of electric machinery. 
&c. 


Manchester.—February 17th. Tramways Committee, 
(a) Steel girder tramway rails; (^) tramcar trucks; (c) controllers 
for tramoars. Mr. J. M. McElroy, General Manager. 

February 2lst. Corporation Waterworks Oommittee. Water 
turbine, dynamo and switchboard, &о. ; storage battery, reversible 
booster, motor generator, switchboard, D.C. motors, starting panels, 
&.; L.T. paper-insulated lead-covered cables, (February 6th.) 

February 25th. Electricity Committee. Three three-wir 
balancers, and the necessary switchgear, for Dickinson Street gen- 
erating station. Mr. F. G. Hughes. secretary, Electricity Depart- 
ment. 


New Zealand.— DuxEDIN.— April 26th. The Imperial 
Trade Correspondent at Dunedin has forwarded a copy of the speci- 
fications and plans in connection with a call for tenders by the 
Dunedin City Council for (а) electric car bodies; (^) car trucks; 
and (c) car equipment. These documenta may be oonsulted by 
British firms interested, at the Department of Overseas Trade 
(Development and Intelligenoe), 35, Old Queen Street, S. W.! 
(Room 49). Copies of the specifications and plans oan be obtained 
from the Town Clerk, Dunedin, on payment of a fee of £1 (return 
able as usual). 


Plymouth, — February 16th. Corporation Transport 
Department, 20 motor chassis, 20 enclosed omnibus bodies, 1! 
double-deck tramcars, 100 tons steel rails, six tons fish plates, one 
motor generator set, one 5 cwt. power hammer. (February 6th.) 


Salford.—February 28rd. Electricity Department. Two 
water-tube boilers, with stokers, mechanical-draught plant, ёс. 
(See this issue.) 

Spain.—The municipal authorities of Cambados have 
lately invited tenders for the concession for the electric lighting of 
the town. 

Uruguay.—February 27th. General Administration of 
the Electric Power Station of the State. 97,500 electric metal. 
filament lamps. The Management, Calle Julio Herreva v Obes, 
1,458, Montivideo.— Board of Trade Journal. 


CLOSED. 
Bolton.— The Electricity Committee has accepted the 


following tendere :— 

Condensi 
Hick, Hargreaves & Co., e 

Four sets of economisers at Back-o’-th'-Bank.—E. Green & Bon, Ltd. 


Buraley.—Town Council. Accepted :— 
Five electrical equipments for tramoars, £4,016.—British Thomson-Hoaston 


Five single-deck bodies for tramcars, £6,750,—English Electric Co., Ltd. 
Cavan.—Electric Light & Power Co., Ltd. Accepted :— 


Suction gas engines and plant.—Campbell Gas Engine Co. 
Generators and booster.—Electric Construction Co. 
Battery.—D.P. ке Со. 

Switchboard.—Hurst Electric Plant, Ltd. 


Doncaster.—Town Council :— 
Raising the level of part of the Bentley tram track, £9,790.—Edwards and 


Hammersmith. Borough Council. Electricity Com- 
mittee. Recommended. Refractory bricks and blocks, ground йге 
clay, &c. :— 

Sections a and в, £652.—Hill, Westlake & Co. 

Section c, £213.—Metallurgical] Plant Construction Co., Ltd. 

Section p, £114.—J. Н. Sankey & Bon. 


Mains extension; supply of 250 yd., each `1 sq. in., 2 sq. in., 
eq. in., and 500 yd. 15 aq. in. :— 


Union Cable Co., Ltd., (recom.) .. 2 - 
B. I. & Helsby Cables, Ltd. .. . .. 1,880 .. 10 „ 
Western Electric Co., Ltd. КР НЕ 1 2 
Callender's Cable & Construction Co., Ltd. 1,869 .. 12 „ 
Siemens Bros. & Co., Ltd. és se d. e 8 


W. T. Glover & Co., Ltd. .. 1,898. 12/4 „, 
Enfield Ediswan Cables eas P .. 1,905 .. 8B n 
Johnson & Phillips, Ltd.,  ..  .. .. 1912 .. 12 „ 
Pirelli Cable Co., Ltd...  .. ..  .. 1986 .. 19/4. 
Macintosh Cable Co., Ltd. .. |... ... 8,087 .. 4, 
1,000-yd., each 3-in. single and 3-in. two-way cable ducts :— 
Sutton & Co. - s aig - .. 4410 
Doulton & Co., Ltd. ©» € 8 ss 412 
T. Wragg & Son (recom.) .. - - .. 420' 
Albion Clay Со. . m vi us "m .. 49 
General Electric Co., Ltd. .. - ve m 504 


Sankey & Co. js b zx ah xu DM 
(Two-way, 34 in., same price as 8 in., including delivery on aite.) af 
Tenders received for the work of linking-up the stations 


Fulham and Hammersmith :— | 
Scheme А. Scheme B. Boney . 
4 


Pirelli-General Cable Works, Ltd. 
Western Electric Co., Ltd. iro © aS 
B. I. & Helsby Cables, Lt de. 16125 1604 1645 
Callender’s Cable & Constrn. Co., Lid. "t 1,99 “ 
W. T. Henley's Tel. Works Co., Ltd. (recom.) 15.658 15,695 15,905 


Biemens Bros., Ltd.. 


Union Cable Co., Ltd... у.  ..  .. 1684 1690 1700 
Johnson & Phillips, Li. 16,10 1626 155 
Macintosh CableCo.,Ltd.. у. у  .. 15/91 1610 16% 
W. T. Glover, Ltd. ‘ie к 16,686 16,716 же 


plant for & 12,000 w, generating unit at Beck-o'-th’-Bank— ` 
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London. — Stepney. — Electricity Supply Committee. 
5 (Limehouse generating station and Whitechapel sub- 
station) :— 


Benley's T Works Со, Ltd. eect). .. 27,3529 
B. I. & Helsby Cables, Ltd. d ae , 488 · 
W. T. Glover & Co. en Ltd. ee 8,082* 


*Bubject to market fluctuations and based | on copper at £128 and lead at | 


£18 10s., but cannot guarantee delivery under penalty. 
ST. MARYLEBONE.—Electric Supply Committee. Recommended. 


Water-cooling tower, capacity 412 000 ons boar — 
Film Cooli ling mower! Ld. у gall ‚рег 2.478 


Clyne Engineering Co., Ltd. (recom.) . 
Davenport Engin neering Co „ Ltd. . 16,899 
Rotary йен for canal water, £945. —London Elec. Supply Corptn., Ltd. 

Three-motor overhead travelling crane > (60 ton) :— 
Baboock & Wilcox, Ltd. - 
Higginbottom & Mannock, Ltd. .. vis " va 4,970 
H. Morris, Ltd. (recom.)  .. yx ee е МЕ 4,815 


Torquay.— Town Council :— 
Two ип electrically-driven lorries.—Edison Accumulator Co., Ltd., £1,872 
each. 


FORTHCOMING EVENTS. 


Salford Technical end Engineering Association.— Saturday, February 14th. 
At the Royal Techni Institute. At 7 p.m. Paper on Liquid Air,“ 
. by Mr. J. L. Duckworth. 


Association of In-Charge. 
Bride's ог раби C. At 7.80 p.m. Social and den 
Royal Institution of Great Britain. Saturday, 8 m At Albemarle 
Street, W. At 8 p.m. Lecture on The Astronomical Evidence Bearing 
on Einstein’ s Theory of Gravitation,’ by Sir F. Dyson, F. R. d. 
esday, Februa ыи: At 8 p.m. Lecture on Magnetic Suscepti- 
bilis" " by Prof. E. 
Frida , February 20th. At 9 Үр. m. Lecture on British Crop Produc- 
tion, ч уг, E. J. Russell, F.R.8 


Betti Wallahs’ Society. — Monday February 16th. At the Holborn 
Restaurant. At 1 p.m. Lecture on Electricity in Warfare,“ by Major 


T. Rich, R.E 

et Electrical Engineers.— Monday, February 16th. Informal 
meeting. At the Institute of Patent Agents, Staple Inn Buildings. At 
7 p.m. 50019 on '* Automatic Telephony for Private Branch Exchanges,” 
by Mr. A. B. Eason. 


5 l4th. At St. 


(Wireless Sectional Meeting).— Wednesday, February 18th. At the 
Institution of Civil Engineers, Gt. George Street, 8. ME Paper on Wire- 
leas Telephony on Aeroplanes,” by Major C. E. Prince 

(Students' Meeting).—Friday, February 20th. At Faraday House. At 
7 p.m. Discussion on State Ownership versus Private Enterprise," to be 
opened by Mr. A. Berner. 

Saturday, February 14. At 2 p.m. Visit to Chingford Pumping 
Btation of Metropolitan Water perds 

Association of Engineering and Shipbuilding Draughtsmeu.— Lectures 
will be given at Liverpool on оте 17 and земаш Manchester, 
February 19th ; and at Glasgow, Barrow-in-Furness and Sheffleld, on 
February 20th. 

Belfast Association of Engineers.—Thursday, February 19th. At the 
Municipal Technical Institute. At 7.45 p.m. Paper on The Ultimate 
Consutution of Matter," by Mr. W. C. Ward. 

ectrical Power Engineers’ Association (Manchester District Section). 
Thursday, February 19. At the Milton Hall, Deansgate. At 7 p.m. 
+ Address by the ex-President. 
Institution of Engineers. —Friday, 
Society of Arts John Street, Adelphi, W. 
Points in the Theory of the Internal.combustion 
Barstal 


February 90th. At the Royal 
At 7.80 p.m. Paper on рсе 
ngine,” by Prof. F. W. 


of Mechanical Engineers—Friday, February 20th. At the Insti- 
tution, Storey's Gate, B. W. At 6 p.m. Annual general meeting and resumed 
discussion on Mr. E. M. Bergstrom's paper on Recent Advances in 
Utilisation of Water Power.“ 


- Baily Mall" Ideal Home Exhibition at Olympia.—Open until February 


Society о of Arts. — Wednesday, February 18th. At John Street, 
Adelphi, C. At 4.80 p.m. Paper on English Canals and Inland 


Waterways,'' by Mr. 8. Preston. 
Society. —Thursday, February 19th. At Burlington House, Piccadill 
W. At8 p.m. Ordinary. scientific meeting. | di 


NOTES. 


Fatality.—At an inquest at Redcar, on February 4th, on 
S. G. Mackenzie, cabin boy and electric pump attendant, of Middles- 
brough, who was killed at the Warrenby Ironworks, it was stated 
that the lad was found lying on a live wire. An eleotrician, named 
Elisha Prioe, atated that he did some repairs to the apparatus 
driving the electric pump. He connected up the switch box. 
When he left it, the pump was working all right, and, as far as 
he was aware, everything was covered up in the proper manner. 
Questioned, witness stated he did not know there was an earth 
wire attached to the switch box for safety. It was part of his 
duty to see that such wires were connected, but these were 
generally fitted when the plant was installed, and he took it for 
granted it would be so in this case. W. R. Davidson, chief elec- 
trician, said that he found, after the accident, that the switch was 
not earthed. The apparatus had been worked from another 
switch, and the one connected by Price was not intended to be 
used. In returning a verdict of " Accidental death through being 
electrocuted,” the Coroner said there was evidence of a oertain 
amount of neglect а the part of Price, who ought to have made а 
closer inspection of the apparatus, and also on the part of the 
foreman, who ought to have earthed the switch when the apparatus 
was installed. It was stated this was the first accident of the kind 
the firm had had during its 25 years’ experience of electrical 
plant 


Edncational.—The Council of Liverpool University has 
appointed Mr. G. E. Scholes, M. Sc., M. B. E., to the recently estab- 
lished Chair of Engineering Thermodynamics of Heat Engines. 

ENGINEERING APPEAL FUND.—OVER £20,000 ALREADY RAISED. 
In response to the appeal recently issued for the sum of £100,000 
for the reconstruction and re-equipment of the Engineering Buildings 
at University College. London, the following sums have already been 
received: £250, Siemens Bros. & Co., Ltd.; £105, Redpath, Brown 
and Co., Ltd.; £100 each, Lazard Bros. & Co., Ltd., O. H. Merz, Esq., 
Sturtevant Engineering Co., Ltd., and Walleend Slipway and Engi - 
neering Co., Ltd.; £52 10a., Bullevant & Co., Ltd. These sums, 
together with smaller amounts, bring the total of the fund to 
£21,545, apart from the additional £10,000 promised by Lord 
Cowdray, provided the total subscriptions reach £70.000. Furth 
subscriptions to the fund may be sent either to Prince Arthur of 
Connaught at 42, Upper Grosvenor Street, W., or to Sir Ernest 
Moir, Bart., at University College, London. 


Federation of Staff Workers.— On Saturday last, the 
inaugural meeting of the National Federation of Professional, 
Technical, Administrative, and Supervisory Workers" was held in 
London. Mr. G. D. H. Cole, of the Labour Research Department, 
who presided, stated that the scheme had no connection with the 
Labour Party or the Trade Union Congress, and that membership 
would not necessarily involve membership of the Congress. A reso- 
lution was passed лет. сол. approving of the formation of the 
Federation, and a Provisional Council was elected, consisting of 
delegates from the Associations represented at the meeting, to hold 
office until a further conference is held to inaugurate the Federa- 
tion. Each Society is to pay an entrance fee of £30. The objects 
of the Federation were explained in our last issue. 

Mr. Norman Wyld, general secretary of the Society of Tech- 
nical Engineers, made statements to the Press and wrote a 
letter to The Times with regard to the position of his Society. A 
representative of that Society moved an amendment to the effect 
that a Federation be formed of professional associationa, 
independent of employers’ unions on the one hand and manual 
workers’ unions on the other, and free to negotiate with both in 
the best interests of the professional worker.” Several other 
Societies’ representatives supported the motion, but it was not 
carried. The purpose of the motion was to make it clear that 
membership of the Federation would not involve close alliance 
with the manual workers, and the fact that it was rejected 
made it evident, in his opinion and that of his friends, that the 
meeting desired to associate itself with either the employers or the 
manual workers, They had no desire to oppose the formation of 
the Federation, and, therefore, did not vote against the resolution, 
but they were proceeding with the formation of “ a federation of 
four federations of professional workers." In his letter to Zhe 
Times, Mr. Wyld explained that the latter movement had made 
great progress, and that a constitution for the confederation was 
being drafted. Pending the formation of the confederation, his 
Society had decided to avoid alliance with either the workers or 
the employers. 


Non-Ferrous Materials.— The following particulars are 
published of the stocks (exclusive of old metal and scrap) in this 
country of soft pig lead and refined spelter in the possession of the 
Minister of Munitions on February 18, 1920 :— 

Soft pig lead uis T vis 47,348 tons 
Refined spelter  ... E e. 3,697 „ 

N. B.- It must be noted that a e of the above stocks is 
already sold to the trade for forward delivery. 

Since the stocks of virgin non-ferrous metals unsold under the 
control of the Government have now reached such proportions 
that they cease to be an important factor in the general stocks of 
such metals held in the United Kingdom (with the possible excep- 
tion of lead and refined apelter), it is proposed to discontinue publi- 
cation of these notices in the near future. 


Flue Gas in ОП Combustion, — An error in interpreting 
the CO, content in flue gas, when burning oil, is likely to arise 
among engineers who have been familiar with coal burning. This 
comes from the fact that perfect oombustion of coal would give а 
higher CO, reading than perfect combustion of oil. Comparing 
pertioular samples, oil oould not possibly give & higher CO, 
reading than 15'6 per cent, while the coal, theoretically, might 
give 188 per oent. The explanation of this lies in the 
greater amount of hydrogen in the oil. The hydrogen requires 
oxygen for its combustion, and this in turn brings in nitrogen, 
which appears in the flue gas. The hydrogen does not pro- 
duce OO,, and the water-vapour that it does produce does not 
appear in the flue-gas analysis. The result is that the higher the 
hydrogen content in the fuel the lower is the theoretical CO, 
percentage in the flue gas.— Power. 


The Channel Tunnel.—The Channel Tunnel Parlia- 
mentary Committee, in а rie of the recent history of the project, 
states that it is uncertain when the Cabinet will arrive at a decision, 
but it is clear that the Bill for the construction of the tunnel 
cannot be passed in the forthcoming session unless it receives the 
wholehearted support of the Government. Failing that condition, 
the commencement of this work must be delayed for another year. 


Welded Ships. — An electrically- welded vessel was 
launched on February 5th, at Birkenhead, from the Cammell Laird 
yard. The ship is a coasting vessel 150 ft. long, and designed to 
carry nearly 500 tons of cargo. The experiment has been followed 
with great interest; this is the second electrically-welded vessel 
to be completed in this country. The Quasi-Arc system was 
used. 
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Summer-Time.—The Belgian Minister of the Interior 
has fixed the night of March 14-Jöth for the commencement of 
summer-time. The clocks will be put forward an hour. The 
Frenoh Senate has adopted а Bill introducing summer-time from 
Saturday evening, February 14th. The lack of co-ordination is 
very regrettable ; it is sure to result in much confusion in inter- 
national relations. 


The Electricity Commissioners.—The following para- 
graph appeared in Zlectrical Industries of February 11th :— 

"Sir John Snell, Mr. Harry Booth (of the Board of Trade), and 
Mr. Archibald Page, M. I. E. E., general manager of the Clyde Valley 
Electrical Power Co., have been appointed Electricity Commis- 
sioners, The two remaining appointments have not yet been 
announced, but we understand that the posts will be filled by a 
leading municipal engineer and by an official with wide experience 
of administrative work on a London municipal authority.” 

On inquiry of the Ministry of Transport, we have not been able 
to obtain either confirmation or denial of the statement. Our 
Glasgow correspondent sends us the announcement of the appoint- 
ment of Mr. Page, and of his successor at the Clyde Valley Power 
Co. (see “ Personal " column). 


The Electrical Wholesalers’ Federation.—This Federa- 
tion held its annual meeting at the Hotel Russell, London, on 
Wednesday. 

Our Lead Supplies.—Just as we go to press, we have 
received the following letter :— 

“The Board of Trade returns for January, issued this week, 
afford ample confirmation of the article on the above subject in 
your last week 8 issue. 

The figures given for 1919 show 189,114 tons for absorption in 
the United Kingdom for the year, or an average of 15, 759 tons per 
month. 

The imports for January amounted to 5,888 tons, the exports 
to 4,679 tons, the balance left being only 1,209 tons. 

May we put it more forcibly by giving the flgures for the last 
three months :— 

Nov. Dec. Jan. 
Imports e. 2,679 12,496 5,888 = 21,063 
„Exports . . 6,874 6,393 4,679 16,916 


Left for United Kingdom absorption 4,117 


"We have then the astounding position that for the three 
months which, on the average of last yeur, should show 47.277 tons 
for home consumption, we have actually received 4,117 tons. 

These figures should dispose of such reports as those asserting 
that there is no danger of short supplies. 

“The Government stock is now practically sold out, and the 
deliveries from this source alone have hidden the real position 
which is now being disclosed. 

"THE WRITER OF THE ARTICLE." 


February 11th, 1920. 


Appointments Vacant.— Telegraph inspectors (£200 + 
£65), for the Posts and Telegraphs Department in German East 
Africa; assistant engineer (£350), for the Hackney Borough 
Council Electricity Supply Department ; foremen and instructors 
in armature winding, meter repair, contracting (lighting dynamo 
and motors) and fitting for the Government Instructional Factory, 
Hackney Wick; whole-time teacher in electrical engineering and 
physics (£225 to £315), for the London County Council School of 
Engineering and Navigation, Poplar; shift engineer (£264), for 
the Accrington Corporation Electrical Engineering Department ; 
head of the Heat Treatment Laboratory, for the Loughborough 
Technical College ; overhead linesman, for the Rawtenstall Cor- 
poration Tramways; two meter testers (£208), for the Bradford 
City Electricity Supply ; charge engineer (£270), for the Bootle 
Corporation Electricity Works ; junior staff engineers and control- 
room attendants, for the Rotherham Borough Council Electricity 
Supply Department; engineer chief assistant, for Edmundson's 
Electricity Works, Inverness ; meter tester and installation engi- 
neer (£260), for the Walsall Corporation Electricity Supply 
Department ; draughtsman (£300), chief clerk (£250), for the 
Doncaster Borough Council Electricity Department. See our 
advertisement pages to-day. | 

Danish Patent Law.—In the //lustrated Official Journal 
(Patents) of February 4th attention is called to the provisions 
of the Danish Law, amending the Law of Patents, which was 
passed on December 22nd, 1919. This law empowers the 
Minister of Commerce, upon terms to be fixed by him, to 
restore patents which have been cancelled since August Ist, 
1914, by reason of non-payment of fees, or for non-working; 
to extend the term of a patent by a period not exceeding five 
vears when the patentee has been prevented by the war from 
exercising his rights; and to reconsider any application the 
consideration of which was suspended between August lst, 
1914, and the end of 1919, owing to official communications 
remaining unanswered. 'The benefits of this law may, sub- 
ject to reciprocity, be extended by Royal Decree to subjects 
of other countries. А copy of a translation of the law may 
he inspected in the Patent Office Library. 


Restoration of Lens Mines.—Only a part of Lens mines 
has been cleared so far, and, allowing for regular work, it 
wil take the whole of 1920 to clear them entirely. Twelve 
pits are already cleared at the surface, four are in course of 
clearance, five are still in a state of chaos. A scheme for 
electric pumping has been established, the power to be pro- 


vided by the Société Electrique des Houillères du Pagde. 
Calais, which, while waiting for the erection of the proposed 
24,000-K W. power station at Hénin-Liétard, will obtain 
current from the Compagnie de Béthune. German gangs will 
be entrusted with the repropping of the pits, all the necessary 
cement being furnished by Germany. Ав the pumping ma: 
take two or three years, the output cannot be resumed, even 
feebly, before 1923 or 1924. The railway lines cannot be 
made good before 1921. It must not be reckoned that Lens 
will be restored before 1928 ог 1929. —— Economic Review. 


The U.S. S. Tennessee.“ — When the U.S. battleship 
Tennessee was launched at the Brooklyn Navy Yard one of 
the most formidable machines of its kind in existence was 
set in motion. Her overall length is 624 ft.; beam 97 ft., 
draught 3l ft.; and full load displacement 33,000 tons. She 
wil mount twelve 14-in. guns of 50 calibre, 22 5-in. guns of 
51 calibre; two 3-in. anti-aircraft guns; four saluting pieces; 
and two ĉ2l-in. submerged torpedo tubes. Her complement 
will be 1,119 officers and men. She will be propelled by elec- 
tricity, supplied by two turbine-driven generators, and each 
of ber four propellers will be driven by its own motor. Her 
maximum power will be 33,500 H. p., and her maximum speed 
over 21 knots per hour. The turbines are of the Westing- 
house single-cylinder, semi-double flow, impulse-reaction type. 
The н.р. steam first passes through a two-row impulse wheel 
in each turbine, and then through a section blading. It then 
divides into two equal parts and each part passes through 
а L. P. reaction section into the condensers. The speed of the 
turbines can be varied through a range of from 1,500 to 2,070 
K. P. M., by means of inanually-controlled hydraulically-operated 
governors. The speed of the turbines, as determined by the 
setting of the governor, remains practically constant, regard- 
less of the load. and hence the propellers do not race when 
they leave the water in rough weather. Automatic stops are 
also provided, which cut off the steam in case the speed of 
the turbines exceeds a safe value. The generators direct 
connected to the turbines, are two-pole Westinghouse 
machines, and supply the motors with 3-phase, 3,400-volt. 4.C. 
at frequencies ranging from 25 to 38 cycles, depending on the 
turbine speed. ‘They are excited from the D.c. power supply 
of the ship, and each can develop 15,000 K.v.a. at the maxi 
mum speed of the turbine. The generator coils are very 
carefully insulated so as to prevent injury from high tem- 
perature, moisture, and accumulations of salt. They are kept 
cool by air which is forced through the ventilating ducts by 
fans mounted on the rotor shafts. The four motors are of 
the Westinghouse induction type, direct-connected to the pro- 
pellers, and each can develop a maximum of 8,375 Н.Р. con- 
tinuously. To provide a suthciently wide speed range, each 
has two windings, one of 24 poles and the other of 36 poles. 
The 24-pole winding is connected to slip-rings on the rotor 
shaft, while the 36-pole winding has short-circuiting connec- 
tions and Js equivalent to a squirrel-cage arrangement. Both 
windings are used for running, but only the 24-pole for 
starting and reversing, resistance being inserted in series 
with it during these operations. The insulation of the motor 
is similar to that of the generators, and ventilation is pro- 
vided by means of two motor-driven fans mounted on the 
top of each inotor. The 36-pole winding is equivalent to è 
pear of an 18 to 1 ratio between the turbines and the propeller. 
while the 24-pole winding is equivalent to a gear of a 12101 
ratio. From 9 to 15 knots, the motors are operated on the 
36-pole windings, and all four are driven by one turbo- 
generator. From 17 to 21 knots, the motors are operated 
on the 24-pole windings by means of one turbo-generator. 
Fron 17 to 21 knots, the motors are operated on the 
24-pole windings, by means of both  turbo-generators. 
To reverse, two phases at each motor are transpose 
without changing the direction of rotation of the turbo- 
generators. The use of one turbo-generator for the lower 
speeds assists in maintaining good operating economy by 
keeping the load on the unit close to its rated capacity except 
at the very slowest speeds. The steam consumption per shaft 
H.P.-hour, including that required for excitation, condenser 
operation, and motor ventilation, is as follows:— 

Speed in knots, Motor-poles. No. turbo units. Lb. of steam." 


9 36 1 16 
15 36 1 12 
15 24 1 18 
17 24 l 13 
17 24 2 12.4 
194 2A 2 11.7 
21 24 2 11.9 


All the switching apparatus for controlling and distributing 
the power is located in a control room. The rheostats used 
for starting and reversing the propeller motors are of 
automatic liquid type. In order to ensure the best possible 
type of construction, a committee of the American Institute of 
Electrical Engineers assisted the Navy Department ш pre 
paring the specifications for the cables. The main circulating 
pumps are of the centrifugal type operated by 235-H.P. motors. 
Their speed can be varied so that power consumption can 
reduced with the speed of the ship. Те Blanc air ejectors, 
which are novel on this class of ship, maintain а high vacuum 
in the condensers. The condensate is handled by motor-driven 
vertical centrifugal pumps. Thus al the main engine room 
auxiliaries are rotary and are motor-driven.—Blectrioal News. 
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Mechanical Stokers.—Erith’s Engineering Co., Ltd., is 
furnishing to the orders of Edinburgh Corporation Erith- 
Kiley stokers, which are much larger than any stokers 
hitherto made in any country; each stoker being no less than 
33 ft. wide, and it is also furnishing identical stokers to 
Shanghai électricity works, each stoker being assembled from 
standardised uniform self-cleaning retort-units, set side by 
side: in а straight-walled furnace, under water-tube boilers 
normally evaporating 80,000 Ib. high-pressure superheated 
steam hourly. The coal is fed, the fires are sliced, and the 
incombustible ash is continuously discharged without manual 
labour. The labour-saving, as contrasted with a battery of 
twelve Lancashire boilers, which needs eight firemen per 
shift for the identical steaming duty, is self-evident, and the 
fully automatic Erith-Riley stoker with the modern water- 
tube boiler gives a thermal efficiency representing а substan- 
tial fuel saving; as Well as the capacity to use low-grade small 
fuels to the best advantage. The latest Erith-Riley stokers 
for Hull Corporation electricity works are exactly similar; but 
instead of being applied to one 80,000 Ib. boiler each, they are 
applied to a pair of 40,000 lb. boilers, divided only by а parti- 
tion wall, but allowing only half the capacity to be shut down 
at. а time, while giving identical results, just as is the case 
with the stokers of similar capacity at the Bow power plant 
of the Charing Cross Electric Supply Co., London, where the 
large.boilers are set in pairs, but back to back. The stokers 
ae are each six times as large as the first ones built in 


Single-shaft Curtis Turbines.— The present limits of 
speed end power of single-shaft Curtis steam turbines are dis 
cussed in three papers published in the Proceedings 
of the A. I. E. E. for November. Мг. Eskil Berg’s paper 
starts by. showing that the limit of a single-unit turbo 
generator does not lie in the generator but is con- 
fined to the steam turbine, and that the last wheel 
of the turbine is the limiting feature. The author, there- 
fore, takes the last wheel of an 1, 800-R. b. u. turbine, niving 
dimensions, stresses, kind of material used, &c., and then 
designs two turbines, one having 93 stages and the other 
13 stages, both machines using this last wheel, and shows that 
a turbine can be built having its most economical point at 
21.000 kW., under steam conditions given in the paper. Under 
this condition the last stage absorbs 11.5 per cent. of the total 
adiabatic available energy. and the wheel efficiency is 66.25 per 
cent. As the load increases, the work done in this stage also 
increases, so that at 36,000 kw. the energy is practically 
doubled, but with a sacrifice in efficiency of about 18 per 
cent., which naturally lowers the efficiency of the turbine as a 
whole. A 5,000-kw., five-stage. 3.600-к.р.м. turbine load curve 
is also given and discussed, and the author claims that if the 
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construction could be made similar to the large turbine, keep- 
ing the same stresses and number of stages, a turbine of this 
capacity could be built as efficient as the larger machine at 
20.400 KW. | 

Mr. Е. D. Newbury explains that output is deter- 
mined broadly by rotor or stator dimensions. With speeds of 
1,200 R. p. u. and lower. the stator is the limiting member, while 
with higher speeds, the rotor is the limiting member. The 
most effective rotor diameter is not necessarily the largest 
diameter. To obtain maximum output at a given speed the 
rotor proportions must be chosen to properly balance mechani- 
cal stresses. rotor ampere turns and flux. American design 
practise has established 400 ft. per sec. as an upper limit of 
rotor peripheral speed. The maximurn length of core is deter- 
mined by such factors as ventilation, bearing temperatures, 
critical epeed and limits to weight imposed by forging and trane- 
portation facilities. The author shows (fig. 1) present limits to 
K. v. A. rating at speeds from 3,600 to 900 n.P.M. These limiting 
values are given as indicating present boundaries to knowledge 
and experience, rather than as real physical or other limits 
that cannot be exceeded. Mechanical forces due to short- 
circuit current, and damage caused by armature winding 
failures, are no greater in the verv Jarge generators indicated 
by fig. ! than in present dax 90,000 and 30.000 &. v.s. units. 
No opinion is expressed as to the wisdom of installing very 
large sinjle-shaft units. If operating engineers desire unita 
of 50,000 to 100,000 Kw., there is no question but that such 
generators ean be conservatively designed and constructed. 

Mr. J. Е. Johnson's paper is restricted to a discussion «f 


some factors which influence limits as applying particularly 
to turbines of the reaction type. With the employment of. 
high vacua, the limit of power will be determined largely by 
the area obtainable through the last stage. Limiting factora 
include :—1. Chosen maximum values of steam speed through 
the blades in order to keep the leaving losses within per. 
missible limits. For highest efficiency the steam speed should. 
be about 25 per cent. greater than the blade speed, but in the 
last stages it is sometimes made 100 per cent. greater a8 & 
compromise between efficiency and cost. Similarly the outlet 
angle of the blades is increased from 20 deg. to 35 deg. 2. 
Physical characteristics of materials employed and chosen 
limits to which these may be safelv stressed. By varying the 
form of rotor construction stresses in it may usually be kept 
within necessary limits up to the point at which limiting 
stresses in the blades or blade fastenings are reached. For 
any given rotative speed and blade angle the steam capacity 18 
directly proportional to the stress at the base of the blades 
regardless of the diameter and blade height. 3. Capacity 
limits of manufacturing facilities, increased bracing and clear- 
ances necessary to ensure requisite rigidity and reliability, and 
capacity loss due to outages for inspection and repair. Fig. 2 
shows maximum capacity at various speeds which are 
hysically possible without exceeding present limits of stresses. 
t is valuable chiefly as showing the physical relation between 
epeed and capacity with given limiting stress values. 


American Electrical Company iasures all its Employés. 
—The General Electric Co. (U.S.A.) has announced а group 
life insurance plan for all of its employés, including those on 
G.E. plants and district offices throughout the States. Every 
einployé who has been with the company one year or more 
will have a substantial amount of life insurance without cost. 
to himself. This applies to everyone in the employ of the 
company, regardless of age, sex or physical condition. This 
insurance plan will in a measure relieve the minds of em- ' 
ployés as to the danger of financial distress im their families 
in case of death. Officials of the company have long recog- - 
nised the value of continuous service, and it is hoped that 
the plan will encourage permanency of employment. The 


amount of this insurance is $500 for one year's service, $750 


for two years’ service, $1,000 for three years’ service, $1,250 
for four years’ service, and $1,500 for five years’ service; 


this is the maximum policy. The life insurance com- 
pany with whom the policies have been placed re- 
quires no physical examination of the employé as а 


condition of such insurance, which is provided at the com- 
pany's expense and became effective on January Ist, 1920. 
The insurance rung for a period of one year, but 1t 15 hoped 
that experience will justifv its continuance therealter. Upon 
the lives of employés who die leaving no dependents, the 
umount of insurance is $150, to cover funeral expenses. The 
insurance ceaseg as to any employé with the terinination of 
his employment, but the insuring company agrees that insur- 
ance on а standard policy form at regular rates may be 
secured without physical examination upon application to it 
by the person whose employment is terminated. The General 
Electric has 23,000 employés in the Schenectady works, where 
more than 10,000 employés have worked for the company five 
years or more and a great majority of the remaining 13,000 
have served over three years. There are quite a few em- 
plovés in that and in other plants, however, who have not 
completed a year's service. These will automatically come 
within the scope of the plan as soon as they have been with 
the company a .year.—EKlectrical. Review, Chicago. 


Hydro-electric Power Possibiilties.—1n an address given 
by Sir Adam Beck, chairman of the Ontario Hydro-Electric 
Commission, before the Inland Waterways Convention, re- 
cently held at Windsor, Ont., the immense possibilities in the 
use of water power were emphasised. The speaker took, one 
by one, various points upon the St. Lawrence and the Great 
Lakes, giving in each case the possible н.р. development 
attending the deepening of the river, &c., at those places. The 
immediate objective was to develop two and a half million N. p.. 
but the total available power for development in Ontario was 
five millions. Sir Adam Beck calculated that this would 
mean an annual saving of 100, 000.000 tons of coal. 

When hydroelectric power was first introduced it waa 
thought that it would be difficult to market 10,000 н.р., but 
60 great has been the development that in nine years the figure 
has reached 365,000. and the speaker predicted that it would 
not be long before the whole of the 2,500,000 н.р. of the pro- 
posed development would be in use. The estimated cost of 
the whole of the scheme would be about $100,000.000. The 
building of the Morrisburg dam would make possible the con- 
trol of the levels of Lake Ontario with a regulation of from 
two to four feet. The depth of Montreal Harbour would also 
be increased by this dam, and its accommodation therefore 
extended to larger vessels. The levels of Lake Erie would 
be increased bv remedial works from two to three feet. and. 
50.000 second.feet would be gained without impainng the 
scenic beauty of Niagara Falls. On the American side 
second-feet would be gained. [t had been stated by the 
scherne’s opponents that the war industries which were pro- 
vided with hvdro-power to the deprivation of other industries, 
would be unused in peace, but facts had proved otherwise. 
and those industries were now employing just as much power 
in the manufacture of the commodities of peace. 
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. Concealed Lighting in а Church.— The appropriate light- 
mg of churches is a difficult matter. Conditions and re- 
quirements are so various that it is impossible to evolve any 
generally applicable rules. The degree of illumination, tha 
employment of visible or concealed units, and, if vieible, the 
design of fitting to be used all depend upon three factors, 
viz., the interior architecture of the church, the kind of ser- 
vice carried on, and the personal preferences of the responsible 
authorities. In the interior of the Church of the Sacred 
Heart, Donnybrook (illustrated), the British Thomson- 
Houston Co., which was responsible for the manufacture of 
the appliances used and for the general echeme of the in- 
stallation, has very successfully aimed at the daylight effect. 
The main illumination 5 from units fixed 96 ft. from 


CONCEALED LIGHTING IN A CHURCH. 


the ground on the east side of the wooden bracket posts 
supporting the timbered ceiling. unit consists of a 
three-section battery of Mirolux trough reflectors, containing 
three 100-watt Mazdalite tubular lamps. In the north and 
south aisles similar units are fixed on the north and south 
sides respectively of the spandrels of the main arches. All 
units point towards the east end of the church, so that the 
lamps are normally invisible to the congregation. As may 
be seen from the photograph, which wae taken at night by 
the light of the Mazdalite lamps installed, the illumination 
is brillant, and, owing to reflection from the light coloured 
stone work, is very well distributed. 


Sydney Engineer on Electrical Manufacturing in 
Australia.—The Sydney City Electrical Engineer, reporting 
to the Electric Lighting Committee on a letter received from 
Standard Waygood Hercules, Ltd., offering to manufacture 
electrical plant for the Council on similar lines to those under 
which G. Weymouth Pty., Ltd., manufacture generating plant 
and transformers for the Navy Department, based on shop 
cost, plus 15 per cent. profit, stated that he saw no reason 
why the Council should not order from this firm in the 
männer suggested, save in the case of larger or different 
machinery than anything the company had previously built, 
or if the Council was dependent on getting apparatus into use 
on а particular date. In short, he would be strongly in 
favour of encouraging the making of electrical plant of all 
kinds in Australia, but would not be prepared to go to the 
length of risking the Councils ability to meet its obliga- 
tions to the public bv putting plant on order from an Austra- 
lian company, which in the making of the plant would be 
experimenting.—Tenders. 


INSTITUTION NOTES. 


Institution of Civil Engineers of Ireland.—At a meeting of 
the Institution held in Dublin on February 2nd, а paper on Irish 
Water Powers and their Places in ап Industrial] Scheme" was 
read by Mr. G. Marshall Harries, M. Inst. C. E. (I.). Mr. Harriss 
said that Ireland's water power was only limited by the amount of 
capital they could afford to spend on it. There were throughout 
the country numerous small water powers that some 80 years ago 
were in full operation, but to-day for every plant in operation, 
they would find 60 in ruins. The varying flow of the rivers was s 
serious drawback, but its significance tended to decrease if they 
considered a number of powers electrically joined up. The board 


of the Dublin and Lucan Electric Railway had been considering 
the possibilities of water power to supplement its steam station, 
and it had been suggested that the power of the Liffey at the 
Salmon Leap should be utilised. The total cost of then 
works was estimated in February, 1919, to be £38,500, or £26 per 
KW. installed. If the net power proposed was used, the annual 
output of the station would be 8,385,000 unite. The operation 
costa and capital charges might be taken at £4,600, а total works 
cost of 138d. per unit generated. The coal required for gen 

8 million units at 3 lb. coal per unit came to 10,700 tons. The 
Dublin and Lucan Eleotrio Railway required about '25 million 
units; its coal consumption for 1917 was 1,650 tons, and the 
oost of production was 3'941d. per unit. 


Institution of Electrical Enęlneers.— Mr. Percy Good һы 
been appointed by the Council to be one of the representatives of 
the Institution on the British National Committee of the Inter. 
national Illumination Commission. 

The annual dinner of the NORTH-WESTERN CENTRE took 
place at the Grand Hotel, Manchester, on February 6th, Mr. 
C. J. A. Robertson, chairman of the Centre, presiding. Among 
the guesta were the President, Mr. Roger T. Smith; the Lori 
Mayor of Manchester (Alderman Fox); the chairman of the 


Salford Electricity Committee (Councillor Billington); Sir I. 


Robinson, M. P.; Mr. E. F. Stockton. President of the Manchester 
Chamber of Commerce ; and Mr. C. H. Wordingham. 

After the toasts of the King, the Imperial Forces, and the 
Corporations of Manchester and Salford had been duly honoured, 
the CHAIRMAN presented to Mr. Julius Frith а 4-in. Drummond 
lathe, and a silver tray (intended for Mrs. Frith), in recognition of 
his services as hon. secretary during the seven years preceding the 
present session. 

In acknowledging the gift, Мв. FRITH said those seven years 
had been marked by many stirring events, and he hoped to see 
further developments of the scientific side of Manchester's life and 
industry. He advocated the establishment of a library which 
would enable busy men to read the technical Press throughout the 
world. and keep in touch with all that happened in connection 
with the subjects they were particularly interested in. Much time 
would be saved by the employment of a staff of readers whose 
task it would be to sift the material. 

The toast of The Institution was proposed by Мв. J. PHILLIPS 
BEDSON, and replied to by MR. R. T. SMITH, who heartily oov- 
gratulated the North-Western Centre upon the self-sacrifice shown 
in the establishment of the Sub-Centres at Liverpool and Preston. 
Decentralisation had been going on for many years, and no one had 
done more than Mr. Wordingham to bring home the importance of 
it, amd to make the Institution feel that it had got a new life and 
a new interest. At the same time, the traditions of the Institution 
were, and must always be, oentred in London as the capital of the 
Empire, of which they were all citizens. Those tradit ions were 
an inheritance which should not be lightly parted with. What 
was obsolete and bad could be discarded, but no change should be 
made simply for the sake of change. 

Мв. О. Н. WORDINGHAM, in proposing the toast of " The North- 
Western Centre," said he did not think it would suffer in any way 
from the formation of the Sub-Centre. The Institution would 
certainly benefit. He suggested that the chairman and vio- 
chairman of the Sub-Centre should be upon the Committee of the 
Centre, thus linking up in the same way as the Centre was linked 
up with London by the presence of the chairman and vioe-chsirmsa 
on the Council. 

The CHAIRMAN, in replying, said the Centres were absolutely 
loyal to headquarters, but they did not always see eye to eye with 
it, and there was a feeling that they had not always been dealt 
with аз considerately as they ought to have been. In Manchester 
there was a very strong Students’ Section, which should receive 
greater recognition ; many of the papers submitted by the Students 
were so meritorious that they ought not to be allowed to fall into 
oblivion. He suggested the publication of a Students’ Jowrsal. 
He further appealed for those men whose training had been inter- 
rupted by the war. He agreed that the doors of the Institution 
should be closed against unqualified men, but in these cases the 
door might be opened a little wider. He also thought the Member- 
ship Committee should take the Local Centres more into it 
confidence with regard to applications for membership. 

The toast of The Guests" was proposed by ALDERMAN W. 
WALKER, and responded to by SIR T. RoniNsoN, М.Р. 

Ап excellent musical and humorous entertainment was provided, 
aud the proceedings were thoroughly enjoyable. 


I. E. E. Welsh Conference.—The engineer reported at the Swanses 
Electricity Committee last week that the Institution of El 
Engineers would come to Wales in July. It was proposed to make 
Cardiff а centre, with visits to Bristol, Hereford and Swansea. The 
other towns were giving civic receptions. Mr. Colwill hoped the 
Committee would support such а reception. There would be some 
of the most eminent engineers visiting the town, and if anything 
would give an impetus to the electrical undertaking and foster 
industry, this would. It was decided to give a hearty weloome to 
the visitors, and ask the Mayor to entertain them. The Mayor 
(who has been a member for 37 years) said the visit would be a red- 
letter day for Swansea. 


A.0.E.C.—The annual meeting of the Association of Officers and 
Staff Members of Electricity (Power and Supply) Companies of 
Great Britain will take place at Oaxton Hall, Westminster (Room 
N me E pm, enay l7th, The report of the pope = 
m s ir Alex. B. W. Kennedy, F.R.S., has conen 
to act as President, n 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted аз to their movements, 


From 79 original applications for the position of shift en- 
gineer at the Swansea Corporation power station, Mr. J. 
SMITH, а former charge engineer in the Swansea Tramways 


wer station, and senior assistant of the tram ways, and now 


olding & commission in the R.E., was appointed shift en- 
gineer, at a salary of £305. 

Torquay Т.С, has promoted Mr. Dent to the position of 
station superintendent, at £250 a year; and appointed Mr. 
MEDwWAY as a charge engineer. 

The salary of Mr. B. HaRTLEY, clerk at the Batley electricity 
works, has been increased to £175 per annum. 

Mr. A. Lewis, of Preston, has been appointed superinten- 
dent at the Doncaster Corporation electricity works, at a 
salary of £250 per annum. 

. Ав we recently announced, the chair of electrical engineer- 
ing at the University of Birmingham, vacant by the resigna- 
tion of Prof. Kapp, has been filled by the appointment of 
Dr. WiLLAM Cramp, of Manchester. In his report to the 
Council of the University, the Principal, Sir Oliver Lodge, 
who has just retired, refers to Prof. Kapp's connection with 
the University, remarking that he brought a European reputa- 
tion, as the first professor of engineering. Sir Oliver pro- 
ceeds: ''Electrical engineering, as a university subject, has 
of late years not been so much in demand as it was in the 
infancy of the dynamo—in the design and evolution of which 
Gisbert Карр took so active а part; but there are signs that 
in the near future electrical engineering will become of first- 
rate importance again, not only in connection with large works 
like the electrical operation of railways, but in the direction 
of new devices and the utilisation, for practical ends, of many 
of the discoveries which are being made in pure physics. 
Some of these have already been of emphatic use during the 


war. 

The Sheffield Independent states that Mr. S. S. PARKER has 
accepted a ition on the board of Messrs. John Nicholson 
and Sons (Sheffield), Ltd., Mowbray Steel Works, and in con- 
sequence has resigned his position with Messrs. Vickers, Ltd. 
Mr. Parker has completed 15 years’ service with Messrs. 
Vickers, Ltd., and for 129 years has had charge of the tool- 
steel department, together with the crucible and electric 
furnaces. It is added that Mr. Parker superintended the first 
commercially-worked electric furnace in this country. 

Mr. R. N. Tweepy having been demobilised, is practising 
as & consulting engineer at 16, Ely Place, Dublin. He desires 
to receive catalogues, &c., from firms making electrical mach- 
inery, accessories, and fittings; also from firms specialising in 
fuel economising apparatus, as he will be advising particularly 
on works economy. 

Maidenhead T.C. has appointed Mr. J. DowsETT, works 

foreman, as assistant electrical engineer, and Mr. W. STERVELL, 
о superintendent, as station superintendent, at £5 per 
wee ; 
Mr. J. Н. BOWDEN presided at a recent gathering of the 
Poplar borough electricity department to do honour to ex-Coun. 
Barge (who was formerly chairman of the Electricity Commit- 
tee) and Mrs. Barge. Mrs. Bowden, Mrs. Tait, and Coun. 
Sumner (the present chairman of the Electricity Committee) 
were among those present. Mr. Bowden said that the sugges- 
tion for the gathering came from the men. Mr. Barge had 
been & good friend to the staff and other employés. The 
chairman presented Mr. Barge with a set of silver-mounted 
brushes and mirror, and Mrs. Barge with a gold brooch set 
with sapphire and pearls. Mr. Barge, in responding, spoke 
in very high terms of Mr. Bowden as chief of the departinent. 
Mr. Fisher having spoken on behalf of the workmen, Coun- 
cillor Sumner proposed Success to the Undertaking.” The 
health of the chairman was drunk, and Mr. Bowden, in re- 
sponding, referred to the honours won by men of the depart- 
ment who joined the Forces. | 

Mr. С. С. ABBEY, who joined Messrs. Fraser & Borthwick 
last year, has returned to his former employers, Messrs. Kel- 
sall & Parsons, Glasgow, representives for Scotland of the 
Lancashire Dynamo & Motor Co., Ltd., and other well-known 
companies. 

Mr. W. BELLAD-ELLIS, the town electrical engineer at 
Queenstown, Cape Province, has resigned his position. He 
has had considerable experience in electrical installations with 
Diesel engines, and will devote his attention to the promotion 
and development of various similar schemes which he has in 


and. 

The Middlesbrough Committee has recommended that the 
ealary of the electrical engineer, Mr. R. Н. Scotson, be in- 
creased from £550 to £700 per annum. 

The Cape Town Electricity Committee recommended the 
appointment of Mr. Ernest STUBBS to the position of tem- 
porary assistant engineer at the power station at £720 per 
annum, with £50 towards passage money. The committee 
also recommended the appointment of Mr. ARTHUR EDGE as 
station engineer at £600 per annum and £25 towards passage 
money. | 

Mr. E. Т. бозук, who has been chief electrical engineer of 
the Glasgow Corporation Tramways for nearly 20 years, has 


been appointed general manager of the Clyde Valley Electric 
Power Co., in succession to Mr. Page, who been appointed 
one of the Electricity Commissioners in London. 

Mr. J. Н. Соиле has resigned his position of chief electrical 
engineer with Messrs. Cammell, Laird & Co., Birkenhead, and 
has started business with Mr. Е. В. Cox under the name of 
Messrs. Collie & Cox, consulting and electrical engineers, at 
65, Fleet Street, Liverpool, where they will act as sole dis- 
trict representatives for four well-known electrical firms. 


NEW COMPANIES REGISTERED. 


Taxi-Calls, Ltd. (163,558) Private company. Regis- 
tered January 31st. Capital, 21,000 in #1 shares. To carry on the business 
of electrical and mechanical engineers, manufacturers of and dealers in elev- 
trical and mechanical devices, &c. The subscribers (each with one share) are: 
C. Н. Moore, 5, Craven Mansions, Lancaster Gate, W.2, retired eolicitor ; 
М. C. Dibben, B.A., Cantab., Temple Grafton, near Alcester, Warwick. The 
subscribers are to appoint the first directors. Solicitor: G. A. Herbert, 10, 
Old Square, Lincoln' Inn, W.C. Registered office: 133, Pall Mall, S.W.1. 


John Ogilvy & Co., Ltd. (10,921).—Private company. 
Registered in edinburgh January 26th. Capital, ‚000 in £1 shares (10,000 
preferred and 10,000 deferred). To acquire and take over the business of an 
electrical contractor lately carried on by J. D. B. Ogilvy at Inshiwan, For- 
farshire, and to carry on the business of electrical engineers and contractors, 
consulting engineers, &c. The subscribers (each with one share) are: J. D. B. 
Ogilvy, 1nshiwan, Forfar, engincer; B. C. Clayton, Wylands, Ross, Hereford- 
shire, engineer. The first directors аге: W. Anderson and J. D. B. Ogilvv. 
Registered office :- 48, Queen Street, Edinburgh. 


Hodgson & Partners, Ltd. (163,670) Private company. 
Registered February sth. Capital, £5, in £1 shares. To carry on the 
business of founders, electricians, builders, decorators, and any business in 
which electricity may be used, and to acquire the business carried on by F. 
Hodgson at 12, Heath Street, Hampstead. The first directors are: F. 
Hodgson, 36, Kemflay Road, Hampstead; А. E. Wellman, 77, Devonshire 
Road, Aldermans Hill, Palmers Green, N.W.13; H. J. Kirby, 51, Larkhill 
Rise, Clapham, S. W.; H. I. Smith, 78, Thorold Road, Ilford. Solicitor: Н. 
Harrowell, 89, Chancery Lane, W. C. Registered office: 12, Heath Street, 
Hampstead, N. W. | 


Keltie’s Garage, Ltd. (163,673).—Private company. Re- 
gistered February 4tn. Capital, £10,000 in £l shares (2,000 preference). To 
carry on the business of electrical engineers and contractors, garage proprietors, 
&c., and to enter into an agreement with Capt. H. R. V. Haggett and P. S. 
Clifton. The subscribers are: Capt. Н. E. V. Haggett, 74a, Warwick Road, 
Earl's Court, S. W. (500 preference and 500 ordinary shares); Capt. A. Y. К. 
Napier, 19, Piccadilly, W: (1,000 preference). The first directors are: Capt. 
Н. E. V. Haggett, Capt. A. J. T. Haggett and К. S. Clifton. Solicitor: P. B. 
Shepheard, 23, Young Street, Kennington. 


Chase Electrical Manufacturing Co., Ltd. (163,778).—Pri- 
vate company. Registered February 6th. Capital, £6,000 їп £1 shares. To 
carry on the business of manufacturers of and dealers in electrical appliances, 
apparatus and fittings, &c. The subscribers (each with one share) are: F 
Chase, 195, Archway Road, Highgate, N., engineer; С. Н. Freeman, 23, Bed- 
ford Row, W.C., solicitor. F. Chase is the first director. Registered office : 
195, Archway Road, Highgate, N. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Nairobi Electric Power & Lighting Co., Ltd.—Satisfaction 
to the extent of 21,000, registered January loth, 1920, of charges registered 
September, 1913, and July, 1915. 


New Shipston Lighting Co., Ltd.—Debenture for £1,150, 
registered January 8th, 1920, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. Holder: J. R. King, 
J.P., Honnington Hall, Shipston-on-Stour. 


Kidderminster & District Electric Lighting & Traction 
Co., Ltd.—Satisfaction registered December 3lst, 1919, of 
£42,500, being total issue under charge registered April 10th, 1905. 


Oriental Telephone and Electric Co., Ltd.—Satisfaction 
registered December 16th, 1919, to the extent of 24,100 of charges registered 
July, 1905, and June, 1907 


Rhondda Tramways Co., Ltd.—Satisfaction registered 
December 24th, 1919, to the extent of £4,900, of charges registered April 3rd, 
1911, November 19th, 1912, and March 19th, 1915. 


City of Oxford Electric Tramways, Ltd.—Satisfaction re- 
gistered December 24th, 1919, to the extent of £1,400, of charge for £46,000 
registered February 25th, 1914. 


Ingleton Electric Lighting & Power Co., Ltd.—Particulars 
filed January Ist, 1920, of 21,750 debentures, charged on the company’s under- 
taking and property, fo and future, including uncalled capital, amount of 
present issue being 21,250. 


W. А. & R. J. Jacobs, Ltd.—Debenture to secure £3,000, 
registered December 24th, 1919, charged on land and building, at Edgware 
Road and Hendon, and the company undertaking and property, present and 
future, including uncalled capital, except leases of 94 and 96, Leonard Street, 
and 53 and 55, Great Eastern Street, London. Holders: L.C.W. & Parr's 
Bank. 


Lancashire Electrical Engineering Со., Ltd.—Mortgage 
on land and shop, 219, Old Street, Ashton-under-Lyne, Volt Works, &c., regis- 
tered December 24th, 1919, to secure £600. Holder: ҮҮ. Bardsley, 19, Canal 
Street, Hyde. i; 


Lithanode, Ltd. (formerly Longstreths, Ltd.).—Deben. . 


tures for £3,000, registered January Яп, charged on the company'a 
undertaking and property, present and future, including uncalled capital. 


\ 
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CITY NOTES. mE 


Mr. G. P. Norton presided at the annual 
meeting on February 3rd. He read a 
Columbia statement prepared by the chairman, Mr. 
Electric Railway R. M. Horne Payne, in which the latter 

Co. Ltd. referred to the fact that they met under 
| | much more pleasant circunistances than at 
any meeting since 1913. Not only were they able to recom- 
mend modest dividends, but the outlook for the future was 
encouraging. ‘Trade and industry in British Columbia had 
prospered satisfactorily since the end of the war, and were 
now based on stable and permanent conditions. 'So long as 
the company received fair treatment they had nothing to fear 
for the future. 'The ordinary net revenue was better than 
in the previous year by 420, 993, and there was also an addi- 
tional £135,419 arising from causes mentioned in the report. 
It was im possible to Say for how long the revenue might be 
augraented as the result of the rate of exc hange for remitting 
money trom Vancouver to London. ‘The bonus of 3 per cent. 
on the deferred ordinary stock must be looked upon as an 
entirely exceptional distribution, and not regarded as likely 
to recur in future years. Оп the other hand, the uuprove- 
ment in local conditions was such as to justify the belief that 
the time had returned when they might hope to be able to 
make an annual distribution of dividend on the deferred sr- 
dinary stock. Their hopes in this respect were encouraged 
by the increase in earnings during the first six months of the 
current year, which, as compared with the previous year, 
showed an increase of $352,590. Although increases at this 
rate might not, and probably would not, be maintained, and 
a large increase in the wages bill had to be faced, the im- 
provement was encouraging, and they relied on the fact that 
the Publie Utilities Commission was directed by the Act, п 
fixing any rates, to have regard to providing a fair and 
reasonable return upon the appraised value of the company's 
property. The chairman proceeded to refer to the develop- 
ments that had taken place in connection. with fares in. Van- 
couver City. It was expected that there would be some 
amending legislation passed early next year when the ad- 
Journed inquiry and appraisal would no doubt be resumed. 
Mr. John Davidson, one of the directors, who recently re- 
turned from а visit to British Columbia, addressed the meet- 
ing at length, and spoke with contidence regarding the state 
of the undertaking, and regarding the future. The chairman 
said that if they looked forward 30 years they would probably 
see Vancouver a great city like Liverpool; their enterprise 
had great possibilities. 
The net profit for the year ended Decein- 
' Yorkshire ber, 1919, after payinent of mortgage and 
Electric Power other interest was 454,133 (against 
Co. | 446,536 for 1918 and £33,258 for 1917), plus 
£10,225 brought forward. The dividend of 
6 per cent. per annum on the cumulative preference shares 
requires £11,403; a dividend of 8 per cent. on the ordinary 
shares absorbs £90, 358; there is put to general reserve (in- 
creasing it to £74,000) £15,000, and £17,596 is to be carried 
forward. Notwithstanding the change from war to peace 
conditions, the substantial progress made during past years 
bas been maintained. The dividend compares with 7 per 
cent. for 1918, and 5 per cent. for 1917. In future dividends 
on the ordinary shares will be paid half-yearly. £96,460 
ordinary capital has been subscribed during the year. The 
directors note with satisfaction the growing practice of power 
users to invest capital in the coinpany in place of installing 
small units of power plant in their works for their sole needs. 
The company's consumers and directors of companies taking 
supply now hold more than one-tifth of the issued capital. 
During the year there was a large growth in the revenue 
on account of energy supplied both to individual power users 
and to authorised distributors. The continued increase ^n 
the cost of coal has emphasised the advantages of the com- 
pany's supply tO power users, and additional generating plant 
is required to meet the large and increasing demands for 
current, and the board will shortly bring forward proposals 
for raising the necessary capital. A commencement of bulk 
supply bas been made to the Spenborough and Elland Urban 
District Councils, and terius have been agreed with the 
Corporations of Batley, Dewsbury, Todmorden, and Wake- 
field, from which a considerable demand will arise. 
company was formed in 1901 for the purpose of producing 
electricity on а large scale, and unifying supply over a wide 
area. The Government Electricity (Supply) Act ... confirms 
the soundness of this policy. The Act further introduces 
certain legislative amendments which should facilitate future 
developments." Annual meeting, February 17th, at Leeds. 
The report for the усаг ended August, 


British. 


| Melbourne 1919, now issued, refers to the effect of the 
Electric Supply strike of seamen ip Australia and the 
Co. Ltd. shortage of fuel, leading to restrictions in 


the use of electricity (especially of power) 
which caused serious reduction in revenue. Gross profit on 
the Melbourne and Geelong undertakings £180,161, against 
£161,887 for the previous vear, an increase of 11 per cent. 
After meeting London office expenses and debenture, &e., 
interest, and ‘sinking funds, We., £1.14 is written off capital 
expenditure, £10, QUO is put to reserve for income tax and 
excess profits duty, Se 000 to gold bonds redemption account, 


“The . 


and £20,501 to reserve. Dividends of 7 per cent. on the first 
cumulative preference shares and 10 per cent., free of British 
Income tax, for the year on the ordinary, 450, 051 is carried 
forward. Since the close of the year the directors have issued 
20,000 preference shares at par, and are now offering 100,000 
ordinary shares of £1 each at 5s. premium to the existing 
holders of consolidated ordinary stock (one new share for each 
£ held). We extract the following figures :— 


Melbourne. Geelong,inc. tranis. 

— — „ 

Aug., Aug., Aug. Aug. 

1918. 1919. 1918. 1919. 

Consumers... 36,870 42,430 3,148 3,374 
Lighting, &c., in KW.. 31,740 36,189 2,813 3,02 
Motors (rated H.P.). 27.610 30,318 2,392 2,415 
Total connections, KW. 59,380 66,507 5,235 5,497 


Total units sold 32,839,227 35,069,000 1, 677 „700 1,551,042 


Increase in consumers, 5,560 (15 per cent.); power supply. 
80,318 H.r. (increase 10 per cent.); total connections increase, 
]4 per cent.; total units sold, increase 7 per cent.; groes 
revenue, increase 6 per cent. Notwithstanding the heavy 
increase in the cost of labour, fuel, and materials generally, 
the сошрапу was able to avoid making any increase in its 
charges to consumers during the year. 

Underground Electric Railways Co. o 


London London, Ltd.—Interest at 1 per cent., free 
Underground of tax, on the 6 per cent. income bonds of 

Electric 1943 for the half- -year. 434,000 carried 

Railways. forward. (Last year, 3 per cent.) 


London Electric Railway Co.—Final di vi- 
dend of à per cent. on the ordinary shares, making 1§ per 
cent. for the year; £20,942 carried forward. (Last year 14 
per cent., making 2 per cent. for the year.) 

City € South London Railway Co..—Final dividend of 1 per 
cent. on the consolidated ordinary stock, making 2 per cent. 
for the year, the saine as last year; £24,367 carried forward. 

Central London Railway Co.—Final dividend of 14 per cent. 
on the undivided ordinary stock, making 33 per cent. for 
the year; final dividend of 2 per cent. on the preferred ordi- 
nary stock, making 4 per cent. for the year; dividend of 8 
per cent. on the deferred ordinary. Carned forward £11,762. 
(Last year 4 per cent. on the undivided and 4 per cent. on 
the deferred. ) | 

Metropolitan District Railway Co.—Final dividend of 14 per 
cent. on the 5 per cent. second preference, making 4 per cent. 
for the year. Carried forward £22 


Presiding at the annual meeting on 


Yorkshire Friday last, Sir Н. б. Leon referred to the 
(West Riding) demands of labour and the question of 
Electric fares. They fully recognised the right of 
Tramways all to demand higher wages in proportion 
Co., Ltd. to Ше rise in prices of articles of necessity, 


but they had also to recognise the right- 
fulness of 'the demand of investors for a fair return on their 
money. The board claimed that if a statutory wage was to 
be given there should be an alteration in the statute which 
fixed fares. It was impossible for such transport systems to 
work satisfactorily under existin; conditions, tied on the 
one hand bw the obsolete and inadequate statutory fare of 
one penny per mile, and on the other hand being compelled 
to grant the demands of labour to pay the extortionate prices 
demanded for the materials which they must have. The 
Government, regardless of any principle of justice, had until 
now turned a deaf ear to the owners of transport systems. 
For nine years no return upon their capital had been re- 
ceived. They were quite justified in demanding that as the 
cost of providing transport had so enormously increased, they 
should be given permission for a reasonable increase an the 
fares. The fare privileges given to the class called“ work- 
ing should be revised, they were in a great many instances 
receiving considerably higher wages than many others in 
trade and business, and a halfpenny per mile was inost unfair. 
The company’s only hope was that the Government would 
in the inunediate. future deal fairly with the transport in- 
dustry and permit them to raise their fares reasonably. "The 
company's total revenue for tlie year increased by £16,518 
(11.9 per cent.) to £157,086, but the operating expenses in- 
creased by £17,488 (23 per cent.) to £92,172. The wages bill 
for 1919 was 40 per cent. higher than for 1918, and 188 per 
cent. higher than for 1914. They would see the effect of а 
full year's operation of the wages awards of last year during 
1990. Thev had paid the 6 per cent. dividend on the pre- 
ference shares and purchased funded dividend certificates of 
291,047 for 412.837. They had put 414.259 to renewals and 
depreciation. When the time came for large renewals to ^e 
undertaken they would cost more than they had contemplated 
in the old days, and they must make ample provision for 
these increased prices. The chairman later said that the 
manager, Mr. Н. England, had had an anxious year, and. 
he was going to have an equally anxious one in 1920. He 
wished publicly to acknowledge his services. 


Costa Rica Electric Light & Traction Co., Ltd.—Y ear 
ended June Ah. 1919, uet. earnings in Costa Rica, after 
charging all expenses, £14,328, an increase of 43,824. Net. 
deficit for the year £2,549, against 46.646 in the previous 
vear. The gold premium has averaged 315 per cent. during 
the year, аз against 345 per cent. in the previous year, and 
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112 per cent. (the normal equivalent of the gold ‘‘ Colon ") 
in the year (1913-14) before the war. The depreciation of the 
company's profits caused by the fall in the value of the 
national currency is shown by the following figures: The net 
earnings in Colones for the year under review amounted to 
C.297,805—a record in the operations of the enterprise. At 
the normal exchange of 112 per cent. premium, or 10.60 to the 
£ sterling, these colones would have realised 493 (47—во that 
the loss on exchange for the year was no less than £13,719. 
‘The interest on the 6 per cent. prior lien bonds has been paid 
in cash, but the holders of the 5 per cent. debentures received 
their interest in deferred warrants. Since the end of the 
financial year there has been a substantial rise in the sterling 
value of the colon, and should this continue they have every 
hope of being able to resume payment in cash of the interest 
on the 5 per cent. debentures on June 30th next. 


Metropolitan Railway Co.—Report for the year ended 

ember, 1919. Receipts, 41, 712,952; expenditure, 
41,279,074. Other receipts, 423.450. Iotal net income, 
£637,328, plus £19,211 brought forward. After deducting 
interest, renewals, appropriation, &c., £316,752; preference 
dividend, £239,107; and ordinary dividend, 25s. per cent. per 
annum; £19,864 is to be carried forward; £40,000 is put to 
general renewals, as against 420, 000 in 1918. 1 hough there 
has been a large increase in traffic, expenses have grown in a 
much greater ratio by reason of Government concessions tq 
the staff and the higher cost of coal and other commodities. 
Consequently the amount received from the Government 
under their guarantee is considerably larger than in 1915. 
The passenger fares must be raised, and steps are being taken 
to this end in conjunction with the other London transport 
companies. Additions to roling stock and electrical piant 
have become imperatively necessary, and orders have been 
placed for new trains and locomotives; negotiations are pro- 
. ceeding for the erection of additional generating plant at the 
Neasden power house. 

Automatic Telephone Manufacturing Co., Ltd.—An ex- 
planation of tne dividend disappointment in regard to this 
company has been issued, from which it appears that many 
of the patents have expired and others have but а compara- 
tively short life, these patents representing £240,000, or 40 per 
cent. of the capital. Negotiations with an international syndi- 
cate have been entered into for the formation of a new concern 
under the title of International Automatic Electric Co., to 
acquire the 1106 to carry on business in eleven European 
countries where the present company has no such right. The 
new company, it is proposed, shall have a capital of £920,000 
in 900,000 7 per cent. cumulative preference, 360,000 ordinary, 
and 360,000 deferred, all of £1 each. The new preference will 
be exchangeable for those now in existence, while the whole 
of the new deferred will go to the syndicate as consideration 
for provision by the syndicate of additional capital for exten- 
sions up to £100,000, and manufacturing orders carrying а 
fixed percentage of profit from countries outside of United 
Kingdom to the following minimum amounts: £100,000 ‘п 
1920, £150,000 in 1921, and of £200,000 per annum in 1922 to 
1927 inclusive. The ordinary and deferred shares will rank 
equally for further participation in the profits after each class 
has received 6 per cent.—Financial Times. 


Tyneside Tramways & Tramroads Co.—The report shows 
that the surplus of receipts over expenses for 1919 was £7,177, 
plus £1,758 brought forward. Interest on mortgages, loans, 
Хс.. £1,349; 5 per cent. preference dividend, less tax; 5 per 
cent., less tax, on the ordinary; to reserve for renewals, de- 
preciation, &c., £1,400; carried forward £2,237. For the year 
the traffic receipts showed an increase of £7,239. Car miles, 
650,745 in 1919, against 647,980 in 1918; passengers carried, 
11,637,053 in 1919, against 11,778,103 in 1918; total traffic 
receipts, £59,890 in 1919, against £52,581; gross profit, £14,120 
in 1919, against £18,243. 


General Electric Co., Ltd.—An extraordinary meeting 
wil be held on February 14th for the purpose of passing 
resolutions making the 1,655,790 issued preference shares and 
144,210 of the unissued preference shares A Preference 
shares, and the 1,800,000 preference shares at present unissued 
7à per cent. B cumulative preference shares. The capital 
will then be £6,000,000, divided into 1,800,000 64 per cent. 
A' cumulative preference shares of £1 each, 1,800,000 7j 
per cent. " B" cumulative preference shares of £1 each, and 
2,400,000 ordinary shares of EI each.—Financtal Times. 


National Gas Engine Co., Ltd.—Net profit for the year 
ended December, 1919, after providing for depreciation and 
allowing for management salaries, excess profits duty, and 
income tax, £106,387. Interim dividends of 5 per cent. per 
annum on the preference and 71 per cent. per annum on the 
ordinary have been paid, and final dividends at the same rates 
are now to be paid, both less income tax, together with a 
bonus of ls. per share (free of tax) on the ordinary shares. 
£50,000 is put to resérve fund and £46,174 is to be carried 
forward. 

Globe Telegraph & Trust Co., Ltd.—Final dividend 145. 
per share, making 10 per cent. net on the ordinary shares. 
Existing holders are being offered 60,376 ordinary shares гї 
par in the proportion of one new share for every three now 
held. The Financier states that this issue is to enable the 
company to take up its proportion of tbe new issues of the 
Eastern and Eastern Extension Companies. 


Spanish & General Wireless Trust, Ltd.—The *'* Financial 
Times " states that for the year ended June, 1919, the profit 
was £5,500, plus £483 brought forward, making 45, 988 to ре 


carried forward. The company will go into voluntary liquida- 
tion for selling the whole of the assets for fully-paid shares: 


in & new company with wider powers. 
St. James’ & Pall Mall Electric Light Co., Ltd.— Balance 


- dividend on the 7 per cent. preference shares for tbe half-year 


ending December 3196, 1919, of 3s. 6d. per share, and 8s. 6d. 
per share on the ordinary shares, making with the interim 
dividend a total of 12 per cent. for the year. i 

Vulcanite, Ltd.—Dividend at the rate of 10 per cent. per 
annum, less tax, and a bonus of 6d. per share, free of tax; 
bonus of 6d. per share on preference shares, free of tax. The 
capital is to be increased to £150,000 by the creation of 50,000 
new ordinary shares of £l each. | | 

Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be officially quoted :— * 

Vera Cruz Electric Light, Power & Traction, Ltd. — 350, 000 
shares of £1 each, fully paid (Nos. 1 to 350, 000). 

Central Electric Supply Co.— 22,766 has been transferred 
to deprecjation fund, +40) written off for discount on issue of 
debenture stock, and £6 is to be carried forward. 

Hong-Kong Tramway Co., Ltd.—Final dividend of 1s. 3d. 
a making 2s. ror the vear 1919. Carried forward, 
£7,116. | | | 

Crossley Bros., Ltd.—Dividend at the rate of 10 per cent. 
per annum on the ordinary shares for the halt-year, making 
8 per cent. for the year. | 

Frederick Braby & Co., Ltd.—Interim dividend of 5 per 
cent. on the ordinary shares, less tax. 

Fellows Magneto Co., Ltd.—This company is offering 
for sale 250,000 ordinary shares of 10s. each at 18s. 6d. each. 

Underfeed Stoker Co., Ltd.—Interim dividend at the rate 
of 5 per cent., less tax. 


Smithfield Markets Electric Supply Co., Ltd.—Dividend 
16 2 por cent. on tlie ordinary shares for 1919. £1,300 carried 
orward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock EXCHANGE markets are in a rather hesitant mood. The 
King's speech on Tuesday was read favourably, but it is feit 
that the general position both at home and abroad contains 
so many elements making for doubt and uncertainty as to 
cause Investors to wait before venturing far into new commit- 
ments. Ihe shadow of the Budget is at hand, and is bound 
{о exercise a depressing influence for the next lew weeks. 
This 1з felt, of course, mainly in the markets concerned with 
gilt-edged issues. Although it is frequently argued that what- 
ever is bad for fixed-interest stocks must of necessity operate 
in the opposite direction where more speculative descriptions 
are concerned, the tide of enterprise in Stock Exchange 
markets is distinctly checked. 

There was sharp disappointment at the dividend declaration 
of the Underground Electric Railways of London. That the 
income bonds would get their full 3 per cent. many men did 
regard as doubtful, but it was not expected that the rate 
would be dropped to 1 per cent., and, on this belng an- 
nounced, the price of the shares fell 8 points to 76, from which 
there was a trifling recovery as bolder buyers came in. 
Jobbing backwards, 16 is hardly surprising that the company 
should not have made the best of things, seeing how matters 
now stand between it and the Government, and some seem to 
think that in normal circumstances the board might have 
managed to squeeze out 2 per cent. However that may be, 
the market for the ordinary and the shilling shares, after 
being flat, rallied to some extent, and both issues show im- 
provements. London and Suburban and similar shares keep 
on the dull side. Districts have fallen back to 20. | 

Business is less active amongst the shares of the home elec- 
tricity companies, but further rises have occurred in Bromp- 
tons, Charing Cross, Kensington and St. James, though Cit: 
ordinary at 133 are 5s. down after their rapid and continuou: 
rise. Тһе dividend declarations are being awaited with 
unusual interest, though the optimists are fortifying them- 
selves against possible disappointment by saying that the in- 
dustry as a whole cannot be expected to recover to any notice- 
able extent until the current twelvemonth. 

In the manufacturing group, Edisons have gone гагк to 
25s., and British Aluminiums are a few pence lower. Df the 
telegraph shares, Callender's at 9§ shed their gain of last 
week, but Telegraph Constructions continue on the upward 


grade, and at 28} are another £1 to the good. Various prefer- - 


ence shares are dull, as the holders sell.them in order to ex- 
change into ordinary with greater prospects of advance .n 
capital value. The new issue of the General Electric Com- 
pany, referred to last week in this column, seems to be gener- 
allv expected. | | 
One very unpleasant feature of the week is a sharp fall in 
the price of Automatic Telephones, which slumped from 35s. 
to 22s. on the directors’ decision not to pay any dividend in 
respect of 1919. The announcement was followed by a long 


* * 
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circular setting forth that the company has been doing badly 
since the armistice, and that in its present condition there is 
little hope of improvement. It is proposed to form a new 
concern, with power to operate in various foreign countries 
and to transfer the interests of the Automatic Telephone to the 
newcomer. The scheme 15 certainly not conducive to imme- 
diate hopefulness for holders who paid higher prices for their 
shares, and the whole thing has come as a bombshell to those 
who were looking for improvement in the price, on the idea 
that the British Government would probably take over the 
company as a nucleus of a new automatic system for general 
use. 

The cable market is not quite so good, Eastern. ordinary 
at 105 being 5 points and China shares 10s. lower, though 
the remaining members of this group hold their substantial 
rises which occurred on the increased dividend announcements. 
The Globe Telegraph has come into line with a 10 per cent. 
dividend and new capital proposals. Strength stands out in 
Marconis, which have risen to 4 3-16 on a return to favour of 
the Marconi group as a whole. Marines stiffened to 2 13-16 
and Americans. rose to 30s. 6d., with a fair amount of business 
doing in all the shares. Another dramatic jump occurred in 
Bombay Tramways, the price soaring to 125. To the inquisi- 
tive, the extraordinary price is alinost exasperating. The pre- 
ference are harder at 15}. Brazilian Tractiong shed а couple 
of points. An odd anomaly is shown by Anglo-Argentine first 
preference being lower than the second preference. This may 
be partly explained by the fact that the seconds carry more 
arrears of dividend than their seniors. 

Cromptons are a good market at 92s. 6d., and Babcocks rose 
to 38. The armament and kindred groups retain somewhat 
undecided. Rubber shares are quiet and out of fashion. Re- 
vival in South Africans has diverted interest from base metal 
mining shares. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELEROTRiCITY COMPANIES. 
Dividend Price 


— Feb. 10, Yteld 
1917. 1918. 1920. Rise or fall. p. o. 
Brompton Ordinary . oe . 10 8 6+ 1 3 £6 7 0 
Charing Cross Ordinary 4 4 з} + 3 5 6 8 
do. do. do: 441 Pref. .. 44 43 21 — 8 3 8 
Chelsea.. Я Р vs b 8 a — 412 4 
City ot London B 8 137 — 1 ^ l6 4 
do. do. 6 per cent. Pret. . x 6 6 vi — * 4 H 
County of Londen .. 1 1 "3 + 7 3 7 
do do б per cent, Pref, 6 6 9 — ais 4 
Kensington Ordinary E re 1 6 5% 41 7 14 3 
London Electric  .. NU Nil E 
do. do. 6 percent. Pref.. 6 6 84 — 811 6 
Metropolitan. . eis 4 6 E) — . 618 4 
do. ‘4 per oent Pref, .. 4 4$ 2i — 716 6 
Bt. James’ and Pall Mall. . 9 10 tia ti 7 13 10 
Bouth London . 5 6 98 — 712 8 
Bouth Metropolitan Pret... æ 1 1 1 — 700 
Westminster Ordinary  .. , 9 8 6 — 710 0 
j TRLEGRAPHS AND TSLEPHONT^. 
Anglo-Am. Tel. Pref. T ae 6 6 914 — 611 3 
do. Def. ‘a А 14 88/8 31+ 712 
Chile Telephone А 8 8 63 — 6 5 6 
Cuba Sub. Ord. ne Me 8 7 1 104 — eR li + 
Eastern Extension . x - 8 8 19 ZEE 5 2 7 
Eastern Tel. Ord. .. ^ ә 8 8 195 - 5 66 2 7 
Globe Tel. and T. Ord. ee eo 1 8 20 x *4 18 6 
do. do. Pref. .. А 6 6 94 — 6 6 4 
Great Northern Tel. . R 22 485 — 8 6 0 
Indo- European . 18 18 — ё in 4 
Marconi . 9 95 4; ＋ 6 0 0 
Oriental Telephone Ord. . 15 10 9"; — 416 0 
United R. Plate Tel. x А 8 8 8 — à поо 
West India and Panama .. .. МЗ 1/8 lA, — 5 9 6 
Western Telegraph.. К 8 8 204 — *417 7 
Нома ВА. 
Central London Ord. N 4 4 583 — 6 16 9 
Metropolitan . ‘ 1 11 23 — 8 8 
do. District " Nil Nil 20 — 4 Nil 
Underground Electric Ordinary... Nil Nil 23 * à Nil 
do. do, “A” .. Nil Nil 6J- +64. Nil 
do. do. Income .. 4 6 78 —3 — 
Ғоккои Trams, &c. 
Adelaide Sup. 6 per cent. Pref... 6 6 31 — 7 14 10 
Anglo-Arg. Trams, First Pref. .. 64 Nil 8g - i — 
do. do. 2nd Pref. ee ыры — 40 — Ре 
до. do. б Deb. К б b 64 —1 715 0 
Brazil Tractions  .. А ve — — 55 —2 — 
Bombay Eleotrio Pref. 6 6 154 +3 817 8 
British Columbia Elec. Rly. Ptce. 5 5 64 — 715 0 
do. do. Preferrred Nil 2 57 — 8 13 10 
do. do.  Deferred Ni Ni 52 — 514 3 
do. do. Deb. vá W 64 — 6 15 
Mexico Trams 6 percent. Bonds.. Ni 11 46 — Nil 
do. 6 рет cent. Bonds. Nil Nil B54 — Nil 
Mexican Light Common .. .. Ni Nil 224 — Nil 
do. Pref. ifs .. Ni Nil 85 — Nil 
do. lst Bonds. .. Ni Nil 521 — — 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. s - 15 15 BR + i 4 2 9 
British Aluminium Ord. .. s 10 10 12: — 4, 516 8 
British Insulated өш. wa 29 25 124 4 — 5 14 2 
Callenders  .. E са 25 25 — à 6 9 10 
63 Pref. Vs s 5 63 48 — 3 706 
Castner Kellner ys ss 2 25 20 4 — — 
Crompton Ord. " Vi A 7 10 22/6 +1/- 8 17 10 
Edison-Swan, "A „* ee — 10 1} — 18 8 0 0 
do. do. брег cent. Deb. i 4 Б — 6 5 9 
Eleotrio Construction v ә 10 10 1 — воо 
Gen. Elec. Pref. ee ee ° э 6 19/6 — 6 18 4 
do. Ord. E ve ate 10 10 41/- — *4 15 8 
Henley ee ee ee oe on 25 95 27. AUT Б 14 а 
do. 4 Pret.. Pu ^ш ee 44 44 8x — 8 6 4 2 
India-Rubber.. x RT oe 10 10 15% — À © 9 0 
Met.-Vickers Pref. ee ee ee = — 378 + à 5 0 4 
Blemens Ord...' а ee ee — 10 28 / — 7 210 
Telegraph Con. wa - 90 20 234 +1 4 9 0 


* Dividends paid free of Income Tax. 


MARKET QUOTATIONS. - 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, February 10th. 


— — — — — — + = + — —————— — 


i Latest i Fortnigbt's 
CHEMICALS, &c. Price. Inc. or Dec. 
a Acid, Oxalic .. per Ib. | 1/5 " 
а Ammoniac Sal per ton | £95 е 
a Ammonia, Muriate (large есуш!) - | £75 P 
a Bisulphide of Carbon iis > » | ve a 
a Borax A Xs won " | £42 i 
а Copper Sulphate ive Wie Уз £51 | £3 inc. 
А Potash, Chlorate  .. A" ... per lb | lld. | A 
„ Perchlorate oe ке » | 1/: n 
à Shellac per cwt. £41 А 
а Sulphate of Magnesia e. рег ton £18 
өлүш Sublimed Flowers 785 „ ! £25 
Lunp ш 0 „% 5 
a a Soda, Chlorate per lb, | ба. 
a „ Crystals per ton 170 / 
a Sodium Bichromate, casks per lb. | xd 
> | 
METALS, &с. | 
g Babbitt's Metal Ingots per ton £118 to £345 TY 
c Brass (rolled metai2'" to 12” basis) per lo. 1/4 4d. inc. .. 
c „ Tubes (solid drawn). ie: "| 115 115 . d. ine. 
c „„ Wire, basis... " i id. ine. 
c Copper Tubes (solid drawn) че is | ius d. inc. 
g » Bars ig selected) . рег ton | £171 £4 inc. 
g » Sheet. " iu id - 4171 £4 inc. 
Р; » Rod .. . ids з £111 £4 inc. 
d as (Electe slytic) Bars hs » £132 £7 inc. 
d 50 95 Sheets wee ээ £156 рез 
а - "i Wire Rods.. is 4147 X7 эпо. 
d 97 [Y] H.C. Wire m per lb 1/6 zd. ine. 
г Ее Rod .. " sid id "T 3/- - 
Z Sheet ; Vs з „ 2/6 - 
n German Silver Wire а Т | 3j- 3d. ine 
h Gutta-percha, fine ... ME Bee $5 13/- x 
h 1ndia-rubber, Para fine 12 un id. dec 
с Iron Pig Cleveland W arrants) . per ton Nom wee 
„ Wire, galv. No. 8, P.O. Jat E £48 1U/ а 
g Lead, Enghsh Pig e... | " 40 10/- 5/ ame 
g Mereury io per bot. 1422 10% 10% dee 
e Mica (in original cases) small per lb, Gd. to 4/6 » 
: n” $5 p medium. T 5/- to 10/. 
„ large E 12/6 «o / X np ed 
= Phosphor Bronze, plain castings » | 1/4 vo 2/- 2 
ë РА „ roued bars aad rods | 2/2 to 3/6 boue 
^ rolled strip à sheet 5 2/4 to 2/8 | Жуз 
# Silie iun Broaze Wire .. per Ib. | 1/11{ id. inc. 


r Steel, Magnet, in bars ‘ia 1,1 a 
g ‘tin, Block (Engish) per ton 4391 to £342 £4 inc 
„ Wire, Nos. I to 13 >... per lb. 5/3 yd. ine 

W hite Anu friction Metals per ton £99 to £345 m 


| 
| 


i 
— — -- = 
— — — 


Quotations supplied by-- 


а James & Shakespeare, 

A Edward Till & Uo, 

i Bolliag & Lowe, 

( Richacd Johnson & Nephew, Ltd. 
n P. Ormiston & Sons, 

г W. 1". Dennis & Co. 


a G. Boor & Co. 

c nos. Bolton & Sons, Ltd. 

d Fre terick Smith & Co, 

e F. Wiggins & Sons. 

f India- Rubber, Qutta-Percha and 
Telegraph Works Co., Ltd. 


Victoria Falls. — The Financial Times recently recorded 
{һе results of a survey or the Victoria Falls and an investiga- 
tion into the possibilities of their employment for the pro- 
duction of electrical energy. The velocity of the Zambesi at 
the lip of the falls was found to be 70U yards per hour, giving 
an estimated volume of 704.970 cu. ft. per minute. The 
maximum available head was stated to be 380 ft. to the level 
of the tall water; about 10 ft. of this would be deducted for 
the height of the turbines above the surface of the water. 
To allow for the rise of the water in the canon during the 
flood period, the turbines would necessarily have to be con- 
structed at a much greater height, probably бә ft. above 
the normal level, thus reducing the head to about 315 ft. 
Mr. C. W. Carter, the author of this report (furnished by 
the Rhodesian Munitions and Resources Committee), states 
that unreliable ‘data previously issued estimated the power 
possibilities of the falls at about one hundred times more 
than could be arrived at by actual measurements. As far 
back as November 21th, 1905, however, the ELECTRICAL REVIEW 
gave а report of the investigations of the African Concession 
Syndicate, which will be found to agree very closely with 
the results of this later survey of the position. The syndicate 
in conjunction with leading Continental and American en- 
gineers, computed the available head as being 330 ft., actually 
less than that now reported. Мг. Carter estimates the elec- 
trical equivalent of the power available as 263,000 kW., allow- 
ing an elliciency of 85 per cent., and including further losses 
due to pipe friction, &c. The syndicate stated that a total 
of 500.000 H. P. could be utilised, which is equivalent to about 
300,000 Kw. 

It will be seen from this that there їз not such a great 
disparity between the present calculations and those of four- 
teen or fifteen years ago. The falls, however, are still 700 
miles from the Rand, and the prospect of spanning- that 
distance with a transmission line seems to be equally remote. 
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TRANSFORMERS FOR ELECTRIC FURNACES. 


AT Manchester, on January 27th, Mr. J. L. Thompson's 
paper, an abstract of which appeared in our issue of January 
30th, was read and discussed before the North-Western 
Centre of the INSTITUTION OF ELECTRICAL ENGINEERS. 

Mr. H. G. FURLONG agreed generally with the author's 
opening remarks, but protested against the comparison which 
he made between the core and the shell type of transformer. 
Coils wound in a continuous length were suitable either 
for the core or «circular. shell-tvpe. transformer. The sanie 
-machine was capable of winding coils for a rectangular 
shell-type transformer, and circular turns could be wound 
in one continuous length; so that the difficulty of the joints 
was entirely overcome. In the rectangular-shell type there 
was à greater length of core on which the leakage flux would 
cut tbe punching in a parallel direction on .the core tapping, 
but at the ваше time there was a greater amount of iron in 
the rectangular-shell than in the core type, so that so far 
.as the losses due to leakage flux were concerned, there was 
no difference between the two types. Surely the author 
. did not design a core-type transformer for furnace work with 
H.P. tappings unless they were put in the centre of the 
winding so as not to interfere with the reinforced turns, or 
materially affect the balance of load in the L.P. parallel coils. 
The same arrangement could be made on the core type as 
on the shell type. The author stated in London that twelve 
tines as many breakdowns occurred in the core type as on the 
shell type transformer, and that it was, therefore, necessary to 
make the core-type transformers so that they ‘could be re- 
paired on site. That was a mis-statement so far as the manu- 
facture of transformers generally was concerned. With re- 
gard to the tappings, he was in entire agreement with the 
author. If the tappings could be entirely omitted the trans- 
former would be much more reliable. Boosters or induction 
regulators could be used for regulating the voltage, and if 
these broke down the main transformer could still be used 
for working the furnace as the author suggested. His patent 
for obtaining half turns was very ingenious, but considerable 
dithenlty would probably be experienced. due to the extra 
length of т.р. lead which was necessary to bring the end 
of the half turn froin the bottom of the transformer through 
the top of the tank. Also a considerable amount of addi- 
tional reactance would be caused, and additional Josses, due 
. to the half turn encircling the bottom cast-iron base and the 
top casting. Further, the heavy leads would have to be 
joined at the bottom of the tank where it was almost im- 
possble to inspect. If these objections could be overcome 
his patent would make it possible to obtain a very much 
more economical proportion of material оп the shell-type 
transformer. Furnace lay-outs were usually in the hands of 
the furnace manufacturers, with the result that there were 
very few lay-outs (if any) in this country that could not be 
considerably improved. | 

Dr. Mites WALKER explained that a great deal of trouble 
had arisen through careless original lay-out, and very often 
it had been difficult to reduce the reactance to the right 
amount. [n this connection, he believed that many engineers 
who were dealing with the matter did not fully appreciate the 
fact that one could reduce the reactance just as well by in- 
creasing the diameter of the leads. In actual practice most 
electric furnaces used about ten times more copper than was 
needed, because nine-tenths of the copper was not carrying 
any current at all, or it might even be carrying current in the 
wrong direction. Increasing. the voltage in the trausformer 
was not always possible, on account of the internal con- 
ditions of the furnace. Another matter was that the low 
power-factor on the L.T. side of the furnace was not entirely 
due to the reactance of the leads. He had made some 
definite calculations, and was quite convinced that a pheno- 
1nenon, which might be called delayed resistance, existed. 

Mr. J. FRITH was surprised that a more intimate connec- 
tion had not been established between switchgear and 
transformer designers. Large transformers were at the mercy 
of the switchgear, and usually the failure of a transformer 
was—at any rate by its designer—-put down to failure of the 
switchgear control; the paper was a little inadequate in that 
respect. The effect of the arc might introduce a great difh- 
culty in the design of the transformer; there was very often 
a double swing in change over of current, in a purely arc 
furnace. | 

Mr. А. G. Enis thought it rather a pity that the paper 
was more or less confined to one class of (steel) furnace, and 
almost to one type of transformer. The manufacturers of 
arc resistance furnace apparatus, and of the electrical gear 
connected therewith, had had rather a rough run for their 
money; thev had to buy experience sometimes under very 
strange conditions. Now that the war conditions were over, 
and thev had got behind them most of their troubles, there 
was a lull in the demand for apparatus, and they could 
. not apply to the extent that thev desired the experience thev 
had gained. Even now there were certain points in specifv- 
ing transformers and electrical equipment for electric fur- 
naces which tended to give the customer a worse piece of 
apparatus than he would really get if he simply, said what 
he wanted, and left it to the manufacturer to make the 
apparatus. Some engineers thought they would get a better 
rated piece of apparatus by specifying the actual current. 


He put in a plea for the British standard rating, especially 
with this class of apparatus. If they could get down to a 


'standard rating it would be to the general benefit both of the 


engineers who installed plant and the manufacturers who 
made it. He was surprised that the question of соге versus 
shell type of transformer had been raised. He thought they 
had settled that last year. There was really nothing in this 
controversy: it depended on the views formed from experi- 
ence and what one had been brought up to. Increasing the 
power of the furnace was a matter which exercised the 
furnace-makers very much. To increase the number ot 


phases ad lib. was rather dangerous, because the more phases 


there were the more complicated was the switchgear, and 
consequently greater liability to break down. The difficul- 
ties associated with half-turn design were chiefly mechanical 
ones. Low pressure leads had given rise to more trouble than 
unything else. | 

Mr. R. С. Mercer explained that from experience gained 
when at the Ministry of Munitions, he very quickly found 
that the transformer inaker—no matter who he was—was 
the last person, generally speaking, to blame for the failure 
of transformers in electric steel furnaces. In the first place, 
the furnace maker was partly to blame, because in those 
days he traded very largely on the transformer manufacturers’ 
guarantee that the transformer would stand up to 20 per 
cent. overload for a considerable period of time, and the 
consequence was that he used the full capacity of the trans- 
former without any thought of temperature rise or the over- 
loaad which the transformer was subjected to, quite apart 
from all question of surge. As time went on, it began to be 
appreciated that the transformer was the most important 
part of an electric furnace, and its breakdown involved in 
nearly every case very great delay, whereas а breakdown 
in any of the auxiliary gear was a matter of small moment. 
Mr. Thompson had not mentioned anything about present 
methods whereby surges were very largely limited. They 
had now an automatic voltage-current regulator which took 
care of the furnace from the initial cold stage, and seme 
of the furnaces in this country were being converted to the 
new method, and the rest, in a short time, would begin to 
follow. The proposal to raise the voltage had disadvantages, 
and the user would obviously. suffer unless he had a car- 
bonaceous atmosphere. | 

Mr. A. Ratcuirre’s views, apart from the question of 
design, were generally їп agreement with the opinions ex- 
pressed in the paper. It was only right that the supply 
company should have the power of imposing such restrictions 
as would ensure that the supply to other consumers would 
not be interfered with by the operation of furnaces. Pre- 
sumably any authority which undertook to supply a furnace 
would be able to deal with 1.6 and 2.3 times the normal 
load, but he did not think they should be expected to deal 
with the enormous surges and rushes which occurred. 
Failure of insulation of switchgear and transformer ter- 
minals, &c., might have been due to the heavy auto-trans- 
former ellect, but he felt that in many cases it had been 
due to surges arising fron: furnace conditions, and that thev 
were more likely under the conditions which arose when 
transformers were switched into circuit. He had seen 
evidence of sparks having flashed across distances of 4 or 5 
in., and, of course, the results were disastrous. It showed 
that the strain on switchgear, end turns, and transformer 
windings was а very real one. Fortunately, experience had 
shown that in шапу cases the cure for this state of affairs 
was the insertion of auxiliary contacts in the switches with 
charging resistances between the main and the auxiliary 
contacts, to enable the transformer to push up magnetisa- 
tion, and avoid the rush when the main contacts came in. 
It was also possible for these surges to take place in switching 
out а transformer, which fact could only be put down to 
some ellect due to chattering contacts on the switches, such 
contact being frequently the cause of surges. External re- 
actances should be fixed as near as possible to the cable head. 
unmediately after the isolating links; otherwise one would 
simply have, as he had seen in the last fortnight, a current 
transformer acting as a choke coil. The normal pressure 
between the terminals of the transformer and earth would 
be about 3,800 volts. Actually the arc flashed over through 
а i in. thickness of Empire cloth giving a spark voltage, by 
estimate, of not less than 100,000 volts, which was conclusive 
proof that the trouble was not imaginary. It would be 
minimised to some extent by an increase of the supply pres- 
sure. The H.P. cables would, he thought, be capable of ab- 
sorbing the shocks to some extent... 

Мг. F. E. Нил, explained that furnace manufacturers 
wanted to make conditions as easy as possible for the furnace, 
and did not mind very much about the transformer. It was 
not possible to reduce the number of tappings. If the L.P. 
voltage could be raised a little it should be considered, be- 
cause 1t cut down the current of the transformer, which was 
desirable. In connection with rating he had one specifica- 
tion of a furnace transformer for about 2,000 k. v. A., 25 cycles. 
They specified a temperature on full load of 45 deg. C., a tem- 
perature rise of 50 per cent., and overload continuously at 
дә deg. C., which would have made the iron loss about 4.6 
times the copper losses. Mr. Thompson had only dealt with 
transformers up to 25,000 volts, but he might have given some 
consideration to higher voltages. The curves showing E.V.A. 
ratings against price and weight referred to nominal 
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K. v. A. ratings, which was a very misleading term. The 
author meant the actual K.v.4., but it would be fairer to call 
it the rated K.v.A. Furnace transformers, even with equi- 
valent K.v.A., were very much more expensive than power 
transformers. | 

. Mr. BiNNs said that failure, when it occurred, waa 
invariably attributed to bad design or careless workmanship 
on the part of the transformer makers. Sheffield steel manu- 
facturers were very prone to this fault. In some cases the 
electric furnace had been discarded after several breakdowns 
due to mishandling, where, if there had been a proper appre- 
clation of the apparatus, it would not have suffered the set- 
backs which resulted from the testimony of those who failed in 
its use due to ignorance. He would increase the author's figures 
referring to locations and operation; a minimum distance 
when stated as satisfactory by the manufacturers tended to 
become the maximum when space was being allocated by the 
user. He could not agree that the core type transformer must 
of necessity suffer from the defects mentioned by the author, 
or that tlie shell type suffered froin the disadvantages given as 
hereditary defects; it was all a question of design. To get 
out a design which might be quite satisfactory for one class 
of work and then put it forward as the best for all purposes 
was wrong. Assuming a 3-phase furnace was to be installed, 
it was generally better to install a 3-phase transformer; this 
became all the more necessary as the size increased. For a 
large furnace (8,000 k. v. A. or upwards) the use of single-phase 
shell type (incidentally the use of 3-phase shell type was not 
а practical proposition for this purpose) would increase the 
difficulties of the installation owing to induction in the leads. 
to such an extent that they became impracticable also. On 
the other hand, where single-phase transformers were re- 
quired, as in singie and 2-phase furnaces, the circular shell 
type had definite advantages. Put briefly, it was not а case 
of core v. shell type, but of a design to suit the particular 
case, which generally would be obtained in the circular shell 
with the coil faces vertical and the axis horizontal for single- 
phase work and in the 3-phase core type, again with the coil 
faces vertical for 3-phase furnaces. The two largest steel 
furnaces at present in service in this country were each of 
15 tons capacity, using two 1,500-K.v.a. single-phase trans- 
formers Scott connected. The furnaces were identical except 
for periodicity of circuit. No tappings were used in the main 
transformers except the Scott tappings. The voltage variation 
in 20-volt steps, from 100 volts to 200 volts, was obtained 
by use of an auto regulating transformer. Voltage regula- 
tion, to which the author gave considerable attention, re- 
quired very careful consideration. Tappings in the main 
transformers were to be avoided wherever possible. The three 
largest carbide furnaces in this country were of the 3-phase 
type, апа were each equipped with 3-phase core-type trans- 
formers. As far as possible increase in size of steel furnaces 
was concerned, the author had not mentioned the use of two 
arcs in series, Ьу which means the voltage could be raised 
to about 200 volts. The ló-ton furnaces mentioned were of 
this type, designed by Mr. Victor Stobie. This method made 
possible the use of furnaces up to approximately 60 tons 
with the electrodes at present available. So far as carbide 
furnaces were concerned, the largest built on the Continent 
was about 25,000 K. v. A., or roughly three times the capacity 
of the largest in use here. The author’s ideal for a furnace 
transformer was good, although, except in extreme cages, it 
was not necessary to introduce the complication of an external 
reactance. 

Мг. С. F. Situs thought that furnace manufacturers in 
the past had been optimistic about what the current was 
doing; they had claimed a steady current. It was essential 
that the transformer should be sound mechanically. He de- 
precated the use of springs in transformers to hold the main 
connections together. l'urnace transformers should be rated 
at their maximum continuous capacity, i.e., at which the ten- 
perature rise of the oil would go up to its maximum. How- 
ever, trouble was more likely with. the oil than. with an ordi- 
nary transformer where the load came on at different periods 
of the day and fluctuated. 


Mr. SoNNER complained that the paper contained nothing 
about the efficiency of any of the transformers. He thought 
that an external reactance would be more desirable, and that 
the reactance in the transformer should be kept as low rs 
possible on account of the relation between efficiency and 
cost; the efficiency of the transformer was solely a matter 
of, cost. 

Mr. J. L. Тномрѕох, in reply, said he was sorry the ques- 
tion of the core v. shell type had been brought up again. He 
did not mention it in the paper in order not to bring forward 
any criticism of the two types. He referred to horizontal 
furnace transforiners because it showed a new departure. 
The core being а laminated structure it would give the rigidity 
derived from being supported by stanchions. His experience 
had been mainly on the shell type of transformer. With 
regard to the losses due to the half turn suggested in the 
paper, there was bound to be a little extra loss on that half 
turn on account of its close proximity to the iron core. The 
reactance due to that small increase could be kept within 
limits by arranging the positive and negative links of the 
"respective coils in parallel. Не was in agreement that the 
rating of the transformer should be more definite so that 
they might compare transformers of different manufacture 
throughout the country and of Continental manufacture also. 


WIRELESS DIRECTION FINDING. 
By САРТ. H. J. ROUND. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from page 187.) 


When Zeppelins were well at sea, night errors were not 
usually serious, but aeroplanes nearly always gave trouble. 
It must be remembered that the aeroplane, being small and 
having the aerial flying out backwards, does not usually 
radiate a wave in which the electrical lines are predominantly 
vertical and the magnetic lines horizontal. If this vertically 
polarised radiation only were present, a receiving loop at a 
distance would receive no signals when its plane was at right 
angles to the direction of the aeroplane. If, however, the 
aeroplane is at a height and some of the magnetic field of the 
wave reaches the loop in such a manner that it is partly 
vertical in one plane and with the lines leaning forward 
towards the receiver in the other plane (fig. 7), a current will 
be induced in the loop, and the resultant zero position, if the 
frame is rotated, will be produced by the sum of the two cur- 
rents due to this effect and that of the vertically polarised 
wave. The error produced becomes negative instead of posi- 
tive if the aeroplane reverses its direction. A horizontal loop 
will receive fromm an aeroplane fiving at a height, on account 
of this twisted field. An aeroplane flying towards or away 
from a station gives no error. All the above were daylight 
results, but it was suggested by Eckersley that this aeroplane 
effect was produced at night by the reflection from irregu- 


es Aerial 


Fic. 7. 


larities in the Heaviside layer, and there is good evidence that 
this theory is true. Again, a horizontal loop receives during 
night variations, and Eckersley has proved experimentally 
that the strength on the horizontal loop and the night varia- 
tion agree with the theory in & remarkable way. 

Daylight errors, aside from instrumental ones, were much 
more difficult to notice. They were seldom as much as the 
possible errors of the instruments. Apparently it is а bad 
thing to place stations on the edge of high cliffs, near high 
trees, or near a wood. One station on the edge of в cliff had 
an error of an apparently complete rotation through 3 degs. 
By increasing the distance of the station from the cliff edge 
from } A to 2 А the error was completely removed. 

Refraction over a coast line undoubtedly exists, and 
Eckersley has obtained a fairly accurate estimate of the refrac- 
tive index of the coasts of Palestine and Cyprus, this being 


Еа. 8 (a) AND (b). 


Error — Degrees different trom true direction 


checked by a large number of stations. The presence of hills 
on one side of a station, even soine miles away, tends to give 
bad davlight minima. in that direction. 

In connection with davlight errors G. M. Wright has been 
very accurately investigating the more minute instrumental 
errors which occur, and the probability is that new stations 
to be erected in the future will much more definitely locate 
errors of site, daylight variation, and deflections from the 
normal, 

The extent to which direction-finding was trusted by the 
authorities was really remarkable, and I can instance one case 
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where а most important event in the history of the British 
Navy was brought about by an observed motion of leas than 
là, degrees in the daytime. With во many possible errors at 
night, one gained a false confidence in the beautiful inter- 
sections made by using only two stations and only had occa- 
sional shocks when the German fleet was found to be well 
inland. І personally preferred four stations, the last one 
being a check on the other three. ae 

A system of good rapid land-line communication to a centre 
was very essential, and our Post Office in England and the 
Army authorities in France did magnificent work in this 
direction. А А 

Besides these groups of stations, many single stations were 
erected, particularly for submarine work, and very valuable 
results were obtained. I very much doubt whether a signal 
was ever made by a German submarine without our stations 
recording the position. | 

One of our difficulties was rapid searching over long ranges 
of wave-length. The first real solution of the problem on 
Bellini-Tosi lines was indicated by G. M. Wright in 1915, who 
suggested that the aerial tuning condensers should be short- 
cireuited and а closer coupling made between the eearch coil 
and the aerial inductances. I revived the method for con- 
tinuous wave work, and it enabled me to obtain а circuit with 
only one condenser to tune—a particularly necessary condition 
with continuous waves as the tuning is eo fine. Independent 
heterodyne circuits were troublesome on direction finders 
because of the unequal action of the heterodyne on the two 
aerials. Also the addition of the extra heterodyne condenser 
reduced the simplicity of the one condenser circuit, therefore, 
self-heterodyne circuits were adopted. In the first trial of 
this system at a coast station I noticed again very serious 
errors and bad minima. This turned out to be the Vertical 
in а greatly exaggerated form, the reason being that, as the 
frame is now untuned, the component representing the direc- 
tional receptive power of the aerial hae been considerably 
reduced, and the component representing Vertical recep- 
fion is now of a sufficient relative magnitude to affect 
materially the observed direction. A simple solution was 
obtained which wae suitable for all waves above 1,000 metres, 
and consisted in earthing the mid-points of the two direction- 
finder coils. With only slight modifications of apparatus this 
remained our standard continuous-wave apparatus during the 
remainder of the war. This was also the basis of the 
“ aperiodic " spark direction-finder when the cascade ampli- 
fiers were produced. 

Up-to 1917 we had used soft tubes; tubes of a harder char- 
acter we could not use, as we had erected such a high stan- 
dard of sensitiveness that in transferring to hard valves we 
should have lost & lot of useful results. However, Lieut. W. 
J. Picken succeeded in June, 1916, in getting five high- 
frequency magnifications on 200 metres by tuned circuits with 
much harder stable tubes, and he obtained extraordinary 
magnification. 

Latour's ideas had produced а moderately aperiodic ampli- 
fier, but the magnification was still short of the best soft- 
valve arrangements, and the wave-length was still too long, 
especially for Army purposes. A three-valve cascade ampli- 
fier, built with fine wire coils of one layer, gave a result ag 
good аз the Latour amplifier, but with the addition of more 
valves a grid potentiometer me necessary to prevent 
oscillations. The copper inter-valve windings were now re- 
placed by resistance wire wound to exactly the same dimen- 
sions, which wire for all ordinary work consisted of No. 48 
Eureka.“ The set now allowed of the use of six valves 
plus а rectifier, with practically no adjustments and a flat- 
ness of tuning which was almost all that could be desired. The 
much more difficult range of 100-300 metres required by the 
Army was then attacked. Messrs. Edison & Swan offered to 
draw nickel-chrome wire down to 1 mil in thickness. The 
resistance of this wire for the same length is about 34 times 
that of No. 48 Eureka." This was very satisfactory, and a 
very good degree of flatness was obtained with the seven 
valves over the range of wave-length required. The magni- 
fication is not во good as the longer wave sets, but it was a 
very great improvement on anything hitherto produced. Cas- 
cade sets with a range of from 30 to 50 metres can easily be 
produced if such wave-lengths are ever required. A set of 11 
valves has been made of approximately equal sensitiveness 
from 250 to 10.000 metres. 

Aperiodic amplification was now all that could be de- 
sired, a rather heavy consumption of valves and valve current 
being the only disadvantages. At one group of naval statione 
a pair of 7 H.P. charging engines were found necessary, and 
130 valves were running continuously. Almost at once, quick- 
search one-condenser aperiodic direction finders came into use 
for spark waves. 

Direction finders for 200 metres, constructed with 11 or 22 
valves in cascade, enabled us to watch with ease certain 
‘t buzzer '' intercommunicating sets, with no more error than 
on the longer wave sets. In these 22-valve sets, 11 valves 
were connected with quasi aperiodic iransformers, a loose 
tuned coupling was then inserted, and another ll-valve set 
added. In addition, usually one or two low-freauencv ampli- 
fiers were added at the end. I measured the total high- 
frequency magnification at about 500,000. High-frequency 
amplifiers were used for two reasons. First, a self-hetero- 
dyning cascade amplifier is, for some not obvious reason, much 
less subject to microphonic noises than is 3 single valve; and 


eecondly, the amount of continuous-wave current produced in 
the aerial by the self-heterodyne ie very considerably lees in 
the case of a cascade amplifier than in the case of a single 
valve. This enables stations quite close to one another to 
search over overlapping ranges of wavelength without 
howling at one another. | 

I cannot say too much for the high standard of all the 
operators with whom I came into contact. The keenness of 
the men really made a doubtful art successful. Some of the 
inen showed very great interest in the growth of the subject 
technically, and many valuable suggestions came from them. 
Two in particular made for me all the original cascade ampli- 
fiers. One general feeling amongst the Naval Intelligence 
operators 18 to meet the one operator who controlled the Ger- 
man Zeppelins and warships. They always imagined he waa 
one particular man who was a super-operator. On several occa- 
sions with nine or ten Zeppelins in a raid, all frantically try- 
ing to communicate with home for bearings or otherwise, 
wireless occasionally got into a horrible tangle. At thut 
moment the super-man would arrive, take control, and in a 
twinkling all would be peace and order. 

With regard to atmospherics, during daytime, on one or two 
occasions, the positions of thunderstorms were approximately 
determined and checked, but this was not often ible. At 
night time, particularly in spring and autumn, X's exhibited 
very frequently—in fact most of the time in England—a sharp 
direction which varied a little round the position of 165 deg. 
E. of N. The minimum is often extremely sharp, exactly 
like a well-defined station. It was suggested that this direc- 
tion was curiously near the magnetic meridian. We were able 
to use this direction of X's for interception purposes, ae it was 
fortunately almost at right angles to the direction of the 
Heligoland Bight. Signals on a vertical aerial, absolutely in- 
audible owing to X's, were clear without X's in а frame 
roughly pla at 75 deg. E. of N. 

Quite early in the war several ships of His Majesty's Navy 
were fitted with direction-finding apoaratus. Commander 
Dorling, of H.M.S. Warspite, eucceeded in obtaining an error 
curve 668. 8a). The crowding of all the readings towards the 
O deg. and 180 deg. directions, i.e., fore and aft, was very 
troublesome for taking readings, and we modified the Bellini- 
Tosi system to correct these errors, which amounted in other 
cases to as much as 30 deg. 

Only since the Armistice have I had an opportunity of try- 
ing direction finders on aeroplanes. The four-engine Handley- 
Page, which went to Newfoundland, was fitted with an ex- 
temporised Bellini-Tosi, using an aerial system exactly as on 
board ship. One aerial was lengthwise round the wings, and 
the other lengthwise round the fuselage (fig. 9). A correction 
which was made on the ground was found to hold good when 
the plane was in the air. An eight-valve long-wave amplifier 
set gave very satisfactory signals. Magneto noises which were 
extremely bad were overcome by shielding the magneto leada 
and, what was more important still, by shielding the complete 
receiver system with the exception of the aerials. When the 
engines were running all out, almost complete silence could 
be obtained. This set was used effectively in the flight from 
St. John's to the United States, during which flight directiona 
were taken on Clifden. Similar machines have been fitted 
since, and the same satisfactory results obtained. 

I believe the chief use made of the corrected Bellini-Tosi 
system for ships was in convoy work, but previously the Tenth 
Cruiser Squadron and other ships had used it during cruising. 
All this later work on ships was done with Wright’s inductive 
loop or ''aperiodic " aerial, and Wright has during the last 
vear developed an extremely small and practical ship direction- 
finder for use with this type of corrected frame. It is intended 
to apply the necessary corrections on every ship, with 
periodical examinations of the corrections when the ship is in 
port, exactly as a ship's compass is treated. 

One advantage a warship has over most merchantmen is 
that there is fitted a gyro compass with repeater com passes, 
one of which can be near the direction-finder. If no gyro com- 
pass is fitted, the exact direction of the ship is extremely 
difficult to get simultaneously with the reading taken on the 
radiogoniometer, especially if the ship is turning or yawing. 
A useful addition to a ship's direction-finder would һе a mag- 
netic compass repeater. | 

Fig. 8a, which is approximatelv the original error curve of 
the Warspite, was obtained on a Bellini-Tosi svstein consisting 
of two frames each placed at 45 deg. to the fore and aft line 
of the ship. In the first form the shape of the curve was 
rather puzzling, because the error was plotted agninst the 
readings. On replotting the errors against the true directions 
(fig. 8b), the curve became a sine curve. 


— ... Шс чыч а ОИЫН ДЕЧ 


The Irish Peat Industry.—It has been calculated that 
the peat fuel supply available in Ireland is equal to about 
2.000,000,000 tons of cal. One of the drawbacks to the industry— 
apart from the several inherent ones—is the fact tbat. the peate 
must be cut by spade, one ata time. which ia slow and laborious 
work. Recently attempts have been made to invent peat-cutting 
machinea which would greatly speed up production and lessen 
cost and bring the industry within the limits of profitable 
commerce. Itis understood that these attempts have taken tangible 


form. and that at least one peat-cutting machine is now in 
operation. | a 
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CORRESPONDENCE. 


Letters racewed by us after Б P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Scientific Management. 


I was much interested in reading the discussion on Capt. 
Scott Maxwell's paper to note the remarks of a late employer 
of mine, who complained of lack of humanity in scientific 
management. 

All I can say is that after being on a variety of jobs in 
this country and Canada, I never came across a place where 
less humanity was displayed by the management than in 
the factory tor which this gentletnan is responsible. 

It makes me sick to see men like this trying to obstruct 
a system which would give the workman who wants to 
really work a square deal. 

Humanity is the one thing above all others that Taylor 
stood for. He believed in what Edison calls human en- 
gineering,” and he did not believe in the“ lump of labour 
idea which seems to be taken as true by employers and 
employés alike in this country. 

There is a right job for every man, and it is up to the 
employers to fit the man to the job, and also so to organise 
industry as to eliminate unemployment. 

Scientist. 

February 4th, 1920. 
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"EM The Rate of Exchange. 

For weeks past the rate of exchange in New York and 
Montreal has been moving against us; to-day the pound is 
worth between 13s. 8d. and 14s. in New York. Such rates 
mean the continuation of high food prices in this country, 
as so much of it is imported from The West," and that does 
not bnghten our outlook. 

But in Great Britain it ought to bring considerable possi- 
bilities within the grasp of the manufacturer for the expan- 
sion of his trade and for getting a secure foothold in a market 
which may have been hitherto closed to him. British prices 
quoted in dollars and cents in the United States and Canada. 
should compare very favourably with prices for similar goods 
manufactured over there. 

It is only а reiteration of the present day war cry of 
Production to say the more we can sell on an adverse 
exchange the sooner will we return to normal conditions. 


'M. B. Macdonald. 
Edinburgh, 
February 6th, 1920. 


— M á— 


Petrol and Electricity. 


With reference to your statement in the leaderette '" Petrol 
and Electricity " that the cost of energy for propelling a 
railless trolley car is about Ца. per mile, may І point out that 
this is on an average road with an average drawbar pull of 
60 lb. per ton. 

On flat steel tracks (such as should have been laid in our 
streets any time since 1804) this would fall to 10-12 lb. per 
ton and the cost to 4d. They would also be available for every 
vehicle. 

Abolish tramways, relegate horses to by-ways and agricul- 
tural districts, and make roads that are imperative for success 
ful motor traction and the (so called) Traffic Problem '' dis- 


appears. 
MM Ernest G. Pink. 
Ashford, Kent, February 5th, 1920. 


University Training. 


Once again in your * Situations vacant " columns appears 
a class bar advert. It states, must have university 
degree or equivalent." So much for democracy їп Ше 
U.K. The advertisement in question relates to a position as 
laboratory assistant in connection with high-tension magneto 
testing, practical experience on magnetos essential. Why 
then these bars, these obstacles to the ambitious manual 
worker? It would appear that the advertiser 1s class preju- 
diced, or 18 no student of psychology. Having bad practical 
workshop experience, combined with technical study, either 
from Polytechnic institutes, or correspondence schools. prac- 
tical experiments in model mak:ng, vears of close application 
to а study of mathematics, physics, &e.; given а natural talent 
for scientific investigation and ability, either mherent or ac 
quired, to draft plans and originate new devices, may not a 
" hand aspire to become a head“? А man may oe 
penalised by lack of a classical education, according to such 
stipulations, and all his careful preparations for advancement 
may be nullified. If England is going to hold any place 
among the leading industrial nations she must encourage 
those who have acquired qualities and character to fit them 
for a vocation. The successful business man of to-day and 


the future must be a psycho-analyst; one able to put aside 
notions of birth and biased opinions as to the benefits derived 
from employing university graduates. Swank and bluff jo 
a long way in some instances in the U.S.A., but there, more 
attention is paid to a scientific eclection of applicants, and if 
the employé shows ability, һе can climb to higher positions, 
but here—Oh ! | ho 

G. W. Roffe. . 


London, N. W. 
February Tih, 1920. 


[Whilst sympathising with our correspondent, we must 
Чешиг to his conclusions on several grounds. First, he gra. 
tuitously assumes that the demand for a ‘ university degree 
or equivalent " is a class bar, and undemocratic; this Iden 
is very much out of date. Scientific training is indispensable 
to the efficiency of the skilled technical electrician in such a 
position as the one m question, and it will be noted that it 
need not involve training at a university—the “ equivalent " 
can be obtained at a technical college, as our correspondent 
himself suggests. Secondly, the advertisement contains no 
reference to à classical education "; has he never heard of 
the degree of Bachelor of Science? Thirdly, Mr. Roffe com: 
pares this country with the United States, where, as a matter 
of fact, the college training is vastly more generally acquired 
and recognised than it is here. One of the great lessons of 
the war was that we must follow the examples of the United 
States and Germany in employing technically trained men 
in our works. Here, as there, the highest posts in the en- 
gineering profession are open to men from the ranks. and 
it would be easy for us to cite several instances of such ad. 
vancement. We recommend our correspondent to read the 
advertisement again with more care and discernment, and 
s T his application for the post at once.—Eps. Ёш. 

EV. 


Projector Lamps. 

A friend has been inquiring of me about a high-efficieneꝝ 
Incandescent lainp that has been recommended to him for use 
in а projector lantern, giving about 2.000 C. p., the filament 
being no more than 4 in. long and suitable for the voltage 
usual in the laryer South American towns. If any of your 
readers have ever come across such a lamp will they kindly 
furnish me with details of it and the name of the manufac- 
turer. The ordinary half-watt lamp of that candle power for 
220 volts is too large to get into the lantern, and, of course, 
with such a length of filament much of the light would be 
wasted. I have suggested the use of a Pointolite lamp, of 
which you gave details not long ago, but we are intent оп 
learning more about the other lamp. 

Norwich, February 9th, 1920. 

William Roe. 


Electrolytic Meters. 

With regard to Mr. C. W. Marshall’s article on cheap house 
service meters, the statement that electrolytic meters are 
not used to any great extent ” is rather sweeping, considering 
that two pronunent makers of that tvpe of meter cannot cope 
with present orders. As your correspondent rightly states, а 
cheap meter 15 wanted, but I am of the opinion that 5 amperes 
is rather a large size, sceing that the maximum lighting 
demand of the average house does not exceed 2 amperes, and 
is likely to be less when the half-watt lamp 1s further 
developed. A -ampere meter demands heavier moving parts 
and consequently more friction, thus making it difficult to 
bring in the lower loads, to say nothing of increasing the cost. 

I think that however much the cost of a motor meter may 
be reduced it will never be able to compete in price with the 
electrolytic meter, and if the disadvantages of refilling and re- 
setting in the latter type can be successfully overcome, there 
is no doubt that the electrolytic meter will have a sale equal 
to, if not greater than, that of the motor type, always assum- 
ing that the price is right. 

H. W. M. 


February 9th, 1920. 


With reference to the article on “ Cheap House Service 
Meters ” by Mr. C. W. Marshall, appearing in the ELECTRICAL 
Review of the 6th inst, it would give the impression i 
readers that the use of the electrolytic ineter for direct cur- 
rent is on the decrease. As far as we are aware this, is uot 
the case; our experience is just the reverse, and points 10 
the fact that the use of electrolytic meters—of our make at 
any rate—is very much on the increase. | 

The extreme accuracy of the Bastian meter, together with 
its simplicity and low price, all tend to this end. aud Is à 
great inducement to engineers to continue the use of meter“ 
for registration, rather than resort to a system of charging 
which does not involve the use of meters at all for small con- 
sumers; and in fact a very great number are supplied by Us 
specially for installing in small houses. 
| | The Bastian Meter Co., Ltd. 

ALBERT E. SaLrsBURY, Managing Director. 
London, N.W., February 10th, 1990. 
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ELECTRICAL IMPORTS AND EXPORTS ` 


OF JAPAN, 


THE following statement shows the import and export trade of 


Japan in 1918 in electrical and similar goods. 


lor purposes 


of comparison, figures for 1917 have been added, together with 


a note of increases or decreases. 
IMPORTS. 
1917 
Country whence imported Yen 
Posts and materials for clectric lines.— 
United States me 9,000 


Insulated electric wire.— 


United States . 47,000 
Steam turbincs.— 
United States 164,000 


1918 Inc. or dec. 


Yen 


16,000 


70,000 


275,000 


+ 


+ 
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Gas Engines, petroleum engines, and hot-air engines.— 
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Yen 


7,000 


93,000 


111,000 
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64,000 
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4- 1,931,000 
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United Kingdom 29.000 — 
German 1,000 — 
Sweden 48,000 15,000 
United States 180,000 480,000 
Asiatic Russia Е ix 4,000 5,000 
Kwantung Province ae — 5,000 
Other countries 1,000 — 
Total .. 063,000 505, 000 
Stcam engines.— 
United Kingdom 305,000 22,000 
United States . T 88,000 416,000 
Kwantung Province "n" — 13,000 
France К m 42,000 — 
Germany 42,000 3,000 
Total 9 .. 899,000 463,000 
Steam boilers and parls.— 
China 100,000 — 
Kwantung Province 29,000 116,000 
Asiatic Russia 5 ee 6,000 1,000 
Philippine Islands ... i — 2,000 
United Kingdom... .. 1,090,000 1,985,000 
Norway 25 ne m — 19,000 
Russia E ae — 50,000 
United States 1,377,000 6,015,000 
Other countries 110,000 41,000 
Total . 2,712,000 7,535,000 
Dynamos, motors, transformers, Ёс.— 
Kwantung Province — 17,000 
United Kingdom 49,000 38,000 
Germany e bug - 2,000 — 
United. States 1,077,000 2,976,000 
Other countries 2,000 30,000 
Total . 1,130,000 3,061,000 
Telegraphic and telephonic instruments and parts.— 
United Pange 7,000 1,000 
France 1,000 1,000 
Deninark in 3,000 14,000 
. United States 50,000 15,000 
Total 61,000 91,000 
Water turbines and Pelton wheels.— 
United яша 23,000 — 
nce T — 13,000 
Switzerland 133,000 32,000 
Sweden 136,000 4,000 
United States 14,000 33,000 
Total 306,000 89,000 
Incandescent clectric lamps.— | 
United Kingdom. dept 2,000 4,000 
United. States к SN 12,000 39,000 
Other countries - 1,000 1,000 
Total 15,000 44,000 
Watt meters..— 
United Kingdom Ке 42,000 23,000 
Switzerland ... я .. 252,000 201,000 
United States 185,000 236,000 
Uther countries 1,000 : 
Total 480,000 460,000 
Ammeters and voltmeters.— 
United Kingdom | 2,000 1,000 
Switzerland 1,000 — 
United States 164,000 217,000 
Total ie » 167,000 218,000 
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Country whence imported 


Accumulators.— 


United ошоо 
Germany 
United States 


Total- 


United Kingdom 
France 


Switzerland 


Sweden ; 
United States 


Total 


Carbon for electric use.— 


United Kingdom 
France 

United States 
Other countries 


Total 


dee 


ote 


Country to which exported 


China 

Kwantung Province 
Hong Kong ... 
British India 
British 8.8. 

Dutch India ... = 
French Indo-China 
Asiatic Russia Io 
Philippine Islands 
Siam ... " .. 
United Kingdom 
France i 

Italy 

Switzerland 

United States 
Canada Е 

Chili 

Argentine 

Egypt 


Cape Colony and Natal m 


Australia 
New Zealand 
Other countries 


Total 


China 

Kwantung Province 

Hong Kong . 

British India 

Dutch India 

Asiatic Russia 55 

Philippine Islands 
ussia ' " 

United States 

New Zealand 

Other countries 


"^c 


Total 


Electric insulated wire.— 


China ... 

Kwantung Province 

Hong Kong ... 

British India 

British. S.S. 

Dutch India . 285 б 

French Indo-China 

Asiatic Russia | 

Philippine Islands 

Siam ... 

Other Asiatic countries 

United Kingdom 
nce F 

United States 

Peru = 

Chili 

Argentine 

Egypt 


Telephones and parts thercof.— 


Cape Colony and Natal .. 


Australia A 
New Zealand 
Other countries 


Total 


1917 
Yen 


Filaments for incandescent lamps.— 


EXPORTS. 


1917 
Yen 


Electrical machinery and parts thereof.— 


1918 Inc. or dec. 
en 


Yen 


1918 
Yen 


698,000 1,005,000 
757,000 1,513,000 


42,000 62,000 
330,000 207,000 
27,000 53,000 
46,000 275, 000 
1,000 11,000 
241,000 13,000 
20,000 94,000 
5,000 16,000 
84,000 33,000 
— 245,000 
9,000 — 
9,000 — 
8.000 2,000 
12,000 10,000 
2,000 20,000 
— 20,000 
— 28,000 
39,000 83,000 
148,000 296,000 
12,000 53,000 
3,000 5,000 
2,493,000 3,984,000 
203,000 182,000 
67,000 172,000 
— 4,000 
3,000 4,000 
1,000 42,000 
131,000 12,000 
— 1,000 
22,000 — 
1,000 — 
— 1,000 
2,000 3,000 
430,000 491 000 
1,129,000 1,312,000 
566.000 622,000 
139,000 173,000 
464,000 1,349,000 
45,000 119,000 
165.000 1,025, 000 
17,000 40,000 
159,000 10,000 
— 44 000 
60.000 44,000 
2,000 — 
4,000 63.000 
— 10,000 
— 7,000 
— 13.000 
10.000 86.000 
8.000 305.000 
— 107,000 
78,000 214,000 
169,000 2,485,000 
103,000 231.000 
1,000 5,000 


. 3,119,000 8,394,000 
Ven- 25. 0M, 7 


. 31,000 
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1917 1918 Inc. ог dec. 
Electric lamps.— Yen Yen Yen 
China 


Kwantung Province .. 107,000 . 
Hong Kong ... e ib 69,000 
British India i» 239, 000 
British S. S8. Te 

Dutch India 
Frencb Indo-China 
Asiatic Russia 
Siam oa aie 
United Kingdom 


Italy ... i 

United States 

Canada - - 

Other North American 
countries 


T 
© 


е 
SEEEEEE 


| 
EISE: 


- 


+++++++ 


- 


148,000 


< 


ә 
~ 


| 
£ 
S 


- 


SES 88888 S888 


+++++1 +++ B LM 


Ёё 
88 


- 
- 


9 

— 5 
Peru .. um Jog 2,000 18 16, 
Chile 2,000 15, 13, 
Argentine 2,000 17, 16, 
Brazil "n aoe — 1; , 

Other South American 

countries — 3, : 

Egypt sss ; 55 


- 
~- 


EE 

T 
ECV 
S 322323222 EEESZ 


Cape Colony and Natal 
Other African countries 


* 


E 
| 


Australia 71.000 379.000 ; 
New Zealand 1,000 11,000 : 
Hawail "n ме — 3,000 ; 
Philippine Islands 5, 7,000 : 
Other countries — 3,000 : 


Li 


Total 2.847.000 2.57 
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NEW PATENTS APPLIED FOR 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. S&rTON-JoNEs. O'DELL AND 
STerukns (successars to W. P. Thoms e & C^. of London), Chartered 


Patent Agents, 285, High Holborn, London, М.С. 1. 


1920. 


2.446. Mechanical ignition device for petrol, &e., engines." M. LiNc- 
BEVINGTON. January 26th. 

2,348.“ Electrically-heated irons," W. Ѕеммекилухх. January 96th. 

2,354. '' Electric. switch of the tumbler type.“ S. E. Foster. Jan- 
иагу 26th. 

2.356. Electric relays for protective and operating gear." А, E. Moore. 
January 26th. 

2,972. '' Electrical resistance furnaces.” H. Етснкш.ѕ and Н. А. GREAVES. 
January 26ih. 

2.378. Electrically-heated irons." H. Сигыпкк and CRANMER & CHSSHIRE. 
January 26th. 

2.382. Directive radio-telegraph or telephone receiving systems," F. J. 
CHAMBERS., January 26th. 

2.383. Means for rendering electric licht switches, lampholders, Kc 
visible in dark." W. Emmerson. January 36th. 

2,398. ''Sparking plugs." Н. E. Ноломау. January 26th. 


2402. ''Cembined reflector. shade and Jamp-lock for electric lamps.” H. 
К. Mersch. Januciry Anh. 


*s 


2,424. Shades for incandescent: electric Lamps. G. E. 
ary 26th. 

2.434. Sparking appliances for ignition of internal-combustion engines ” 
Orto-Werke Ges. January 26th. (Germany, April 27th, 1918.) 

2,440. '' Telephone switchboards." S. Fisner. January 26th. 

2.445. Magneto starters." J. F. Avye. January 26th. 

2.461. Electric pocket lamps." E. Bioxpy. January 27th. (France, 
February 20th, 1919.) 

2.465. Obtaining multiphase currents.“ A. M. Taror. January 27th. 

2.472. Process (ог manufacture of electric incandescent lamps.” S. O. 
Cowrru- Col S. January 27th. 

2,492. '' Machine to obtain continuous currents without commutator, &.“ 
J. E. Sar1iovsk. January 27th. 

2.504. Protective arrangement for electric. distribution stems.“ J. R. 
Вкако and E. ECC. 1МРКОУЕМЕХТУ, Iro. January 27th. - 

2.518. Ignition of internal- combustion engines.” К. LaNzEROTTI-SP'INA, 
and Thomas TRaNsMISSION, Тр. and K. J. Tiossos. January 27th. 

2.5 21. Electrical heaters" I). Lyos. January 27th. 

2.525. Magnet coils.” SIEMENS-SCHUCKER I WERKE. 
many, October. ИНЬ, 1918.) 

2.528. "'' Electric. foot. and food warner.” I.. A. Epwaros. January. 27th. 
2,542. “ Protective devices.“ Burrisii Titomsox-Houston Co. (General 
Electric Co.. U. S. A.) January 27th. 

2.592. Commutating assembling devices.’ Тозо SrANDARD  CoMMuU- 
TATOR Co. January 27th. (United States, March 3rd, 1917.) 

2,608. '' Electric lamp fitted with shade or reflector." С. West. Janu- 
ary 26th, 

2,035. ‘Shield for sparking plugs." J. E. Barrows. January 28th. 

2,636. Incandescent electric lamps." CkOWwiHuER &  OssonN, H. ]. 
OsBoRN, and W. J. Pattison. January 28th. | 

2.655. Electric. burglar-detainer." F. W. Мака. January 28th. 
2.007. ''Suspension of electrodes in electric furnaces.” NORSKE Акик- 
SELSKAB FOR ELEKTROKEMISK INDUSTRI NORSK INDUSTRIFHYPOTEKBANA. Janu 
ary 28th. (Norway, January 28th, 1919.) 

2.666. Fittings for holding incandescent electric lamps. Ас” W OH. 
Bavtey, G. A. Tavrok and J. Т. Tavlor. January 28th. 

2,687. Wireless telegraphy and telephony." Е. Носнтох and Роктномь 
AmcRaFT Co. January 28th. 

2,688. '' Electric resistances.” British THomson-Houston Co. (General 
Electric Co., U. S. A.) January 28th. 

2.703. Continuous electrical mechanical filter." А. F. MeEston. Janu- 
ary 28th. 

2,710. '' Electro-deposition of metals on iron and alloys of iron." R. J, 
FLETCHER. January 28th. 


OSN sn. Fanu- 


January 27th. (Ger- 


* 


2.712. Magneto-electric 
engines." AMERICAN Воѕсн 
States, April 8th, 1919.) 


2,724. Electric switches." IcRANIC Evectric Co. (Cutler-Hammer Manu- 
facturing Co.) January 28th. 


2,726. '' Means for securing fleld magnets of Gynaimo-electric machines.“ 
A. KErrLgwzLL and С. Н. Vipal. January 28th. 


2,730. '' Connecting devices for electrical apparatus, &с.” 
and C. J. TnuonwEWILL. January 28th. 


2,740. “ Sparking plugs." J. E. Barrows. January 99th. 
2,772. ** Thief-proof magneto cut-out.” B. GOODYEAR. January 29th. 


2,781. ''Specd-control arrangements for dynamo-electric machinery. 
SIEMENS-SCHUCKERTWERKE. January 29th. (Germany, July 3rd, 1917.) 


2,814. “* Short-circuiting device for electric ignition apparatus." О. Ismay. 
(Bosch Akt. Ges.) January 29th. 


2,815. “ Electric starting devices for internal-combustion engines. O. 
Imray. (Bosch Akt. Ges.) January 29th. 


2,816. ''Sockets or caps for incandescent electric lamps." Н. H. Berry. 
January 29th. 


2.818. Detachable ceiling fixture for electric pendants, &c." Е. T. Casn. 
January 29th. 


2.822. Electric transformers." Е. E. Berry. January 29th. 
2,834. '' Electro-mechanical attachments for indicating vacant seats in 


ignition apparatus for  internal-combustion 
AGNETO CORPORATION. January 28th. (United 


A. J. CATTLE 


theatres, &c." E. G. Pyne and H. D. Руме. January 29th. 


2,835. “Cleaning, adjusting and testing apparatus for sparking plugs." T. 
Citack. January 29th. 

2,839. '' Electrical resistance control." L. HuLsert. January 29th. 

2.848. Sparking plugs.“ GILARDO VI Fics ET Cig. January 29th. (France, 
October 4th, 1919.) 

2,850. ''Intercommunication, &c., telephones.“ W. Srorr and TELEPHONE 
MaNvracrURING. Co. January 29th. 

2,858. “ Distribution on single-phase and two-phase alternating current 
systems," А. M. Taylor. January 97th. 

2, 889. Frictional electrical machines." J. H. Сомьм. January 30th. 

2,901. “ Conduits, &c." W. P. Thompson (Compagnie Generale de Tele- 
graphie et de Telephonie). January 30th. 

2,902. '' Excitation of oscillating circuits." R. B. GorpbscHMIDT. January 
30th. (Belgium, November 18th, 1913.) 

2,919. „ Electric switches." G. Componi, January 30th. (Italy, February 
8th, 1919.) 

2,943. |“ Magneto platforms for internal combustion engines." G. M. L. 
GRIFFITH and GRIFFE & CHARNOCK. January 30th. 

2,956. Dynamo-clectric machines." BRH  THowsos-HovcsTON Co. and 
A. A. Porock. January 30th. 

2,997. “ Electrical systems of power transmission and regenerative 
braking." Britis’ Tuowsos-HovsroN Co. (General Electrice Co.,; 1 . S. A.). 
January 30th. 

2.971. Electro-maynetic control arrangements." C. 
JUth. (Switzerland, February 8th, 1919.) 

2.983. Combined electric lamps and condensers for kinematograph pro- 
jecturs." L. Hensuaw and J. W. Hinks. January 3lst, 

3.000. Transmission by high-freguency currents.” 
January 31м. (France, January 31м, 1919.) 

3,001. '' Windings for dynamo-clectric machines.“ J. W. 
SIEMENS Bros. Dynamo Works. January 3lst. 

3.053. Recording sound transmitted telephonically.” A. F. Sykes. Janu- 
ary Jlst. 

3,068-9. '' Wireless transmitters,” W. T. Dircuaw. January 31st. 

3,070. Insulation of electrical conductors." W. T. HEN cEY'’S TELEGKRAI'H 
Works Co. and M. Roserts. January 3lst. 

3.073. Electric switches.“ I.. Tiaskr.. January 21м. (France, Septem- 
ber 16th, 1919.) 

3.076. Electric lamps for use in presence of explosive gases.“ G. M. 
MEYER. January 3lst. 

3,077. Connectors for elettrically-heated apparatus." К. W. Jonansson. 
January 3lst. (Sweden, February 24th, 1919.) 

3.078. Electrical connectors." K. W. 
(Sweden, November 7th, 1919.) : 

3.081. Cooling arrangements for, electrical machinery.’ 
SCHUCKERTWERKE, January Зм. (Germany, October 7th, 1918.) 


MAIER. = January 
L. N. Britrocin. 


HowanD and 


JOHANSSON. January 3151. 


SIEMENS- 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
21,260. ELECTRIC BELL OF BUZZER. C. W. H. Honor. 
(137 349.) 
21.968. ELkcrKIc. Lives ок rORCHES.. J. Burri. October Bth. (133, 662.) 
21,653. ACLOMATIC TEMPERATURE CONTROL FOR. ELECTRIC IRONS. S, L. Golds- 
brough. December 24th, 1918. (137,352) 


June 4th, 1918. 


1919. 

GM. Tevernionr circeirs, B. S. Cohen. January 9th, 1919. 157,367.) 

913. SrARK гиле, W. W. Bugh. January 13th, 1919. (137,472.) 

1.811. AUTOMATIC TELEPHONE systems. Automatic Telephone Manutactuc- 
ing Co. and P. T. Bates. January 24th, 1919. (137,390.) 

4.158. ELECTRICAL SWITCHES. J. H. Thorne. February 20th, 1919. 
(137 ,410.) 

4,955. TROLLEY FOR ELECTRIC TKAMWaYs. G. Odierno. February 27th, 1919, 
(137 417.) 

4,990. ELECTRICAL PUSH) SWITCHES FOR MINES OK OTHER GASEOUS PLACES. А. 
Н. Marsh. February 28th, 1919. (137,418.) 

6,743. ELECTRIC | AKC-INCANDESCENT LAMPS, A. 
(129,259.) 

7,148. ELECTRIC SIGNALLING — CONTROLLED. BY — MKCHANICAL.— VIBRATIONS, ]. 
Gardener. March 22nd, 1919. (137,433) 

7,336. ELtEcrKRIC LAMPS. I. S. Vello. March 23rd. 1918. (124,756.) 

7,799. TROLIEY HEADS FOR ELECTRIC TRAMCARS AND OTHER VvBHicLPs. H. R. 
Tidswell and S. K. Kirkland. March 28th, 1919. (137,437.) 

8,877. ELECTRIC SIGNALLING APPARATUS. FOR CARS ON ELECTRIC AND OTHER RAIL- 
ways. H. Schaub and С. Kunzli. April 23rd, 1919. (125,948) 

14,842. ROTARY RECTIFIER OF ALTEKNATING CURRENT. A. D. Macropoulos. 
June 12th, 1919. (137,477.) 

17,534. Evecrric cut-outs. А. Н. Railing, C. C. Garrard апа W. Wilson. 
February 26th, 1919. (137,489.) 


20.877. ELECTKIC LIGHTING APPARATUS FOR CYCLES AND MOTOR CYCLES. C. von 
дег Weid. September 19th, 1918. (182,782.) 


Garbarini. July 3rd, 1918. 
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RAILWAY ELECTRIFICATION. 


ACCORDING to recent reporte, the necessity for immediate 
action to relieve the congestion on suburban railways has 
reached an acute stage. At the general meeting of the 
London, Brighton, and South Coast Railway Co. last week, 
the chairman stated that during the peak load the density 
of traffic on the railway between London and Croydon, and 
the number of trains entering and leaving the London 


. termini, were so great that it was not possible to *' squeeze 


in” even a single additional train, and the only hope of 
amendment lay in the extension of electrification; the 
relief afforded by the quicker working of electric trains 
was such that if they could electrify the whole of their 
suburban services they would be able greatly to improve the 
travelling facilities. The Governmentwasconsidering the pro- 


blem. Again, at the meeting of the Lancashire and Yorkshire 


Railway Co. on the same day, the chairman said the 


directors were satisfied with the results obtained on all the 
sections already converted to electric traction, and wished 
to extend the system to the line between Manchester and 
Oldham, Shaw, and Royton; but, again, the matter was in 
the hands of the Government, and until it was known 
what policy the Government would adopt with regard to 
the future of the railways, it was impossible to incur large 
expenditures—unless the Government provided the capital. 


‚ Practically the same condition obtains in connection with 


the Great Eastern, South-Eastern, and other railways in 
urgent need of electrification. 

The responsibility rests upon the Minister of Transport. 
Emphatic statements have been repeatedly made regarding 
the intention of the Government to embark upon large 
schemes of electritication of the railways, and the blessings 
to be derived from unified control ; yet here we have various 
railways each capable of putting in hand such schemes, but 
blocked by the indecision and inertia of the very depart- 
ment which made such glowing promises. "There is no 
need for the Ministry to undertuke the design of railway 
schemes—let it delegate to the railway companies, which 
possess the staff and experience required, the duty of pre- 
paring the designs and carrying out the work. We do not 
wish to see the old conditions revived under which a con- 
gulting engineer felt it to be his duty to design the dynamos 
when he was called upon to advise on an electricity supply 
scheme—it is for the central authority to deal with the 
fundamental conditions and the results to be aimed at, not 
to busy iteelf with details, and there is no neoessity for long 
deliberation over well-established principles. 

Whatever the ultimate policy of the Government with 
regard to the railways may be, electrification is bound to 
come. Let the Government, therefore, guarantee the capital 
and allow the railway companies to go ahead with the work, 


[225] D 


226 THE ELECTRICAL REVIEW. [Vol. 86. No. 2.204, FEBRUARY 20, 1920. 


IT is stated, this week, that the cost of 

рте со living advanced a further 5 рег cent. 
ving and ў . 

Trade. during January, and there is reason to 


believe that while the rate of exchange in 
America continues unsatisfactory and the world competi- 
tion to secure supplies of food and raw materials causes 
selling prices to advance, yet higher figures will be reached. 
Under the terms of the settlement with the railwaymen, 
they will automatically receive, on the cost-of-living basis, 
some millions a-year more. Almost inevitably, demands 
from other bodies will follow, preventing industry from 
reaching that state of stability which is so urgently 
necessary. Organised labour is not conspicuous for 
moderation ; if it were, it would avoid agitations for ever- 
shorter hours until industry had had time to adapt itself to 
altered conditions. The House of Commons will shortly 
consider the question of a 48-hour week, while outside 
deliberations are proceeding for a still shorter week. ‘The 
question now is how far one can go without seriously 
reducing output and increasing the cost of production. 


Few matters are of more extreme importance, both now 
and for the almost immediate future, when we shall need 
all the trade that we can get, than the strength of our 
industrial position. At present that position is being 
weakened, and some of the most well-disposed employers 
are becoming weary of being in business, because of its 
overwhelming anxieties, and want to get out. We regard 
the claims of the workers most sympathetically, as 
our readers are aware, and we are anxious to see 


justice done to all—labour, black-coated staff man, . 


and capitalist ; but it needs to be shouted from 
the house-tops that there is danger ahead unless we 
pay regard to the national industrial good and refrain 
from the pursuit of mere selfish interest. Better- 
ment for one section of the community may mean more 
acute distress for another. We have before us a New 
Zealand newspaper in which, in considering the electrical 
engineering and plumbing trades, a writer, after showing 
that New Zealand is now manufacturing in large quantities 
goods that were solely imported from Britain and other 
countries before the war, remarks: “ The iucreased wages 
paid to the mechanic in the Old Country and the moderate 
tariff at present in existence, are factors which have enabled 
the Dominion manufacturers to enter into competition with 
the imported lines." We have not a word to say against 
British Colonial manufacturing, but it is high time that 
everybody recognised that there ів a point where higher 
wages means reduced demand, unless the cost per article 
can be reduced by increased production. If we drive trade 
elsewhere, whether it be to the Colunies or to foreign 
countries, we shall be guilty of worse than folly, for we shull 
be laying up distress for others besides ourselves. 


Тнк Department of Overseas Trade 
has issued & small booklet giving a great 
deal of information respecting the touring exhibitions of 
British manufactures, which are probably to be organised 
by the Department. It is proposed that the exhibitions 
shall proceed to the Dominions, to South America, to the 
Far East, and to the U.S.A. For firms wishing to avail 
themselves of the opportunity thus afforded it should be 
possible to run for two years for about 200 guineas for a 
full unit of approximately 10 ft. frontage, and 120 guineas 
for half a unit. Facilities will also be offered for combined 
exhibits, either through trade associations or in groups. 
In order that the organisation may be completed at the 
earliest possible date, exhibitors. should indicate what their 
requirements are likely to be. They should do this at the 
D.O.T. offices at the Fairs which open at London, Glasgow, 
and Birmingham next week. As the Dominions Tour must 
start at an early date, we would urge our readers to arrive 
at а decision as quickly as possible. Arrangements will 
be made for special kinema films showing processes of 
manufacture to be displayed in a number of towns just prior 


Trade Tours. - 


to the arrival of the exhibition, so that, public interest may 
be stimulated in advance. The Department is now con- 
sidering the establishment of showrooms at certain Conti- 
nental centres in connection with the Commercial Secretariats 
or Consular offices. These will be available for a series of 
smaller exhibitions of from 25 to 85 exhibitors, which will 
succeed each other at intervals of one month, or less. If 
manufacturers and traders will get into touch with the 
Department, it will be possible to gauge the probable 
amount of support that will be forthcoming. We hope that 
the whole subject of these official exhibitions will receive 
immediate attention from those whose duty it is to decide 
the policy of participation. 


THE article which we published in 
our last issue, on the power plant of 
the Austin Motor Co., is of special 
interest, in that it is an example of the supersession of direct 
current by three-phase, and the subsequent extension of the 


Three-Phase 
Power. 


. latter on a vastly greater scale. As we have previously 


pointed out, we in this country are far too much wedded to 
the use of direct current, and this practice has distinctly 
handicapped us in the development of the electricul 
industry, not only at home, but also in our export trade. 
Unless we adopt the most up-to-date practice at home, we 
cannot be in a position to compete with it abroad. It will 
be noticed that a frequency of 50 cycles has been found 
preferable to 25, that there are over 500 motors in use, 
mostly squirrel-cage, and that the crane motors are of the 
slip-ring type, with resistance regulation. - Only for 
charging the handy battery trucks is direct current 
required. 

The esperience of the Works Engineer's Department of 
the Company, first with the D.c. and subsequently with 
the А.С. system, has enabled a thoroughly practical com- 
parison of the two methods to be made in relation to factory 
driving and lighting. This experience has told entirely in 
favour of the a.c. system. The chief difficulty with the D.o. 
generators and motors is the commutator and brush gear, 
which may be quite satisfactory so long as the machines 
work under steady conditions, not overloaded ; but with 
irregular loads and overloading, which are bound to occur 


‚ їп any works of considerable size where extensions and 


alterations are of daily occurrence, and the electrical 
equipment cannot be immediately adapted to suit the 
purpose in hand, trouble with commutators and brushes 
sparking becomes insistent, involving labour charges and 
shut-downs, with loss of output. А.С. induction motors 
meet these conditions much better, and tide over the 
difficult times until a permanent arrangement can be made, 
with less trouble than D.C. motors. Under the best condi- 
tions the А.С. motors have the advantage of simpler wiring, 
no shunt or series field connections to be sorted out, cheaper 
prime cost, and more robust construction. All the speed 
variation required is easily obtainable by alteration of the 
pulley ratios, the motor being run under the ideal condition 
of constant speed. The only points requiring attention are 
keeping the motor clean by blowing out with compressed 
air once а week, or at other periods, according to the 
surrounding conditions and the lubrication. "Though over 
500 А.С. motors are in use day aud night in this factory, 
under all sorts of conditions, abcut one breakdown per 
week or 10 days, and that not a serious one, represents the 
casualty list. The method employed is to standardise so far 
as possible, adopting a few sizes only, and keeping a reason- 
able number of spares, so that on the slightest failure the 
motor affected is taken down, and within & few minutes 
another is put in its place with a minimum of delay. 
Another point in favour of alternating current is that full 
advantage can be taken of medium pressure up to 550 or 
600 volte for economical transmission, for use directly on 
the motors, lighting at low pressure being supplied through 
highly efficient transformers at suitable places. This is 
done very satisfactorily with delta primary and star 
secondary, with 110 volts phase to neutral, meeting every 
requirement of the factory. The average power factor 
obtained is between 0°80 and 0:85 for the whole system. 
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THE ELECTRICITY COMMISSIONERS. 


THE Minister of Transport hus appointed Sir John Е. C. 
Snell, M.Inst.C.E., to be chairman of the Electricity 
Commissioners, and Mr. H. Booth, O.B.E., of the Board 
of Trade, Mr. W. W. Lackie, C.B.E., M.Inst.C.E., M.I.E.E., 
and Mr. Archibald Page, M.I.E.E., to be Commissioners. 
All communications for the Commissioners should be 
addressed to The Secretary, Electricity Commissioners, 
Gwydyr House, Whitehall. | 
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(Romney. 
W. W. LACKIE. 


Sir John F. C. Snell is a past President of the Institution 
of Electrical Engineers and a Member of Council of the 
Institution of Civil Engineers. He was formerly in 
practice as a consulting engineer in Westminster, as senior 
partner of Messrs. Preece, Cardew, Snell & Rider, and has 
been borough electrical and tramways engineer at Sunderland. 

Mr. Н. Booth, O.B.E., Principal Clerk in the Board of 
Trade, was a member of the Electric Power Supply 
Committee. | 

Mr. W. W. Lackie, C.B.E., joined the Electricity Depart- 
ment of the Glasgow Corporation in 1892, and was appointed 
chief engineer in 1904, and manager-engineerin 1915. He 
is a past president of the Incorporated Municipal Electrical 


Association, and the West of Scotland Institution of 


Engineers and Shipbuilders, and has been chairman of the 
Scottish Centre of the Institution of Electrical Engineers. 
Mr. Archibald Page, who has resigned the general 
managership of the Clyde Valley Electrical Power Co. to 
become an Electricity Commissioner, joined the staff of the 
Glasgow Corporation Electricity Department in 1899, and 
occupied the position of deputy city electrical engineer from 
1905 until 1917, when he became associated with the Clyde 
Valley Power Cc. Mr. Page is a past chairman of the 
Scottish Centre of the Institution of Electrica! Engineers. 
The foregoing announcement will be welcomed by the 
electrical industry, which has waited long enough, in all 
conscience, for it; let ns call to mind that it was in 
April, 1916, that Mr. Ernest T. Williams expounded to 
the Institution of Electrical Engineers his scheme for the 
complete reorganisation of electricity supply in this 
country—nearly four years ago! Let our readers turn 
back to Mr. Williams’s scheme, as we have done, and they will 
be astonished at the close resemblance between his original 


conceptions and the provisions of the Electricity Supply Act 
of 1919, as regards not only the fundamental principles 
involved, but also the methods of putting them in force. 

The fulfilment of that far-sighted scheme has been 
entrusted to the four men named above, with one other not 
yet appointed. That the Board of Commissioners thus 
formed will meet, with the approval and command the con- 
fidence of the electrical industry we fully believe ; every one 
of them is well known to the industry, and each has an 
admirable record of experience und achievement in his own 
branch of work to justify his selection. We have but one 
criticism to offer—one that, we are bertain, will be endorsed 
by many of our readers—namely, that the name of Mr. S. L. 
Pearce is not included in the list. 

Mr. Pearce, for many years, has stood at the head of the 
municipal electrical engineers of this country; he has pre- 
sided over the fortunes of the largest undertaking of ite 
kind with an efficiency and competence which need no 
emphasis from us ; he has also played a leading part in the 
problem of National Electricity Supply, having presided 
over the Committee of Lancashire and Cheshire Engineers 
whose admirable reports exerted so great an influence on the 
course of events — particularly the second, which largely 
foreshadowed that of the Williamson Committee itself. 

Surprised at the omission of his name from the list of 
Commissioners, we immediately inquired of Mr. Pearce the 
reason, and he informs us that no invitation to join the 
Board of Commissioners was extended" to him. We are 
absolutely ab a loss to understand the circumstance, which 
appears to us inexplicable. However, in- his brief reply to 
our inquiries, Mr. Pearce says that “it is up to us now to 
all pull together and support the chosen Commissioners in 
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the great work that lies before them," and with that 
generous sentiment we cordially agree. We trust that their 
zubours will be fruitful, and crowned with a full measure 
of success ; they have an exceedingly difficult and delicate 
task to accomplish, calling for the highest qualities of 
strength, wisdom, and discretion; and we hope that all 
electrical men will endeavour to smooth their way, and thus 
unite in promoting the national welfare. 
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ELECTRICITY IN SMALL DWELLINGS. 


THE extensive schemes which are being prepared to alleviate 
the present housing shortage afford an unprecedented 
opportunity to the electrical industry in general. Now, 
undoubtedly, is the time to press for the installation of 
electrical wiring and fittings while dwellings are in process 
of construction. Much of the reluctance to install elec- 
tricity in existing buildings is due to the anticipation of 
the expense likely to be incurred in cutting away for wires 
and conduits, and the subsequent restoration. This trouble 
however, would be entirely eliminated if builders, or those 
responsible for building, were far-sighted enough to arrange 
for the use of electricity in the same way as gas is at present 
provided for. They might even go so far as to provide for 
electricity alone, in which case the resultant saving in 
brickwork—fireplaces, flues, and chimney stacks—would 
more than compensate for the expense incurred. The 
superiority of electricity over gas for domestic purposes 
cannot be overlooked, and its growing ascendency should 
receive attention in all schemes of reconstruction. 

Where space has to be cut down to a minimum, the air 
is given a higher value by the employment of electricity, 


Fig. 2.—" HENLEY " 
CONNECTOR. 


Fig. 1.—" HENLEY " 
JoINT Box. 


which does not vitiate the atmosphere in the very least. 
Electricity is clean and smokeless, ensuring a much longer 
period of service for interior decorations and fixtures. There 
being no actual combustion on the premises, the risk of 
бте ів greatly reduced, and also, as previously remarked, if 
cooking and heating are done electrically, fireplaces and 
flues become unnecessary. | 

If a tenant takes a house and finds it already fitted with 
most of the requisites for lighting and cooking electrically, 
he will almost certainly clect to use them, as it will mean little 
or no expense to himself, while the advantages are obvious. 
On the other hand, he will hesitate to install electricity 
on his own responsibility, as, should he wish to vacate the 
house, the wiring, erected at his expense, becomes the pro- 
perty of the landlord, and has to remain where it is, and 
in his new dwelling he may have to start all over again. 


Fig. 3.—" HENLEY TEE Box. 


One of the first considerations to occupy the attention of 
builders and prospective consumers is the system of wiring 
to be adopted. The three points to be studied are 
cheapness, effectiveness, and sightliness. The conduit 
system, although effective and possessing many advantages, 
is generally out of the question in small buildings, where 
the low rental will not recoup the outlay involved. Wiring 
in wood casing is at the present time even more expensive, 
and so it becomes necessary to look for a good open or 
“ surface ” system. The method of wiring with porcelain 
cleats at intervals can be made very effective and unobtru- 
sive, but there is always а tendency for the leads to separate, 
slacken, and sag down, thus becoming very unsightly. 
There are, however, several modern systems devised to 


avoid these defects; of these the Henley.“ Kaleeco,” 
and Stannos are probably the best known. The main 
idea of such systems is, of course, to comply with the 
three requirements referred to above, and chief attention 
is paid to the external or visible features of the installation. 
If the leads from the mains can be installed while a building 
is heing erected, little trouble is encountered, as all cutting- 
away of the fabric is obviated. | 


Fic. 4.-—" KALEECO" JOINT Box. 


Wires run in a roof may be fixed with porcelain cleats, 
aud where they are brought in at right angles to a joist, 
the latter should be drilled with two holes about an inch 
apart, through which the wires are threaded. If run parallel 
with a joist in the ceiling or roof, they can again be fixed 
with cleats. 

The wires in the “ Henley " system are made up in pairs 
and sheathed with metal, which takes the place of a.conduit 


FIG. 5.— STANNOS" WIRING AND CLIPS. 


or other external protection. Wires running together are 
retained in position and clamped by means of small clips, 
which prevent sagging. Where leads аге exposed, they 
may be painted the same colour as the wall or background 
to render them inconspicuous.  Jointing is effected by 
means of small porcelain and brass connectors enclosed in 
small joint boxes (figs. 1, 2 and 8). Branches are taken off 
by means of small tee boxes of tinned brass. 
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Fic, 6.—" STANNOoS" WATER-TIGHT JOINT BOXES. 
„Open“ wiring can also be effected by means of the 
‘‘ Kaleeco system, in which sheathed conductors are em- 
ployed. Single wires are circular in shape, while multi- 
core cables are of flat section. "The distinguishing feature 
of the * Kaleeco” wiring system is the method of jointing. 
The joint boxes consist of two parts, backplate and cover of 
tinned brass. The backplate can be slotted to take any 
arrangement of wires, and the slotting produces tongues 
which are fixed to the wires by means of bonding clamps 
(fig. 4) and tightened by bolts and nuts. | 

The backplate ів fixed in position and the joints аге 
made with porcelain-sheathed connectors. Lugs are pro- 
vided on this plate which fit into slots cut in the cover, 
and are bent over, thereby obviating the use of fixing screws 
or bolts to hold the two parts together. Wires covered in 
silk or glace cotton in various colours are supplied, in order 
that external wires may harmonise with their surroundings. 

The * Stannos" system is another effective form of open 
wiring—similar in many respecta to the “ Henley” system. 
The wires employed аге of the metal-sheathed type, which 
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can be used either for two-wire work, or by the utilisation 
of the copper sheath as a conductor, for concentric systems. 
Metal clips are used for retaining the wires in. position 
(fig. 5), and a protective steel covering (fig. 8) can be 
used in positions where exposed wires would be liable to 
be damaged.  'lhe small joint-boxes employed in the 
* Ntannos"' system consist of a soft metal base and cover, 
two porcelain linings, and a soft metal channel con- 
nector (fig. 6). 

The original mode of distribution was to tap off the 
mains for each house, which meant great expense in the 
provision of suitable underground junction boxes. The 
cheapest way of supplying a block of houses is to make one 


а 


F1G. 7.—* STANNOS" SERVICE MAIN. 


tapping only from the street mains, and then run leads along 
the front (or back) of the row of houses, taking off a branch 
at each dwelling or,pair of dwellings. "These branches can 


be made secure and weatherproof at a mere fraction of the . 


cost of separate underground joints. 
Figs. 7 and 9 show this principle carried out by Messrs. 


Еа. 9.—'' STANNOS " 
SERVICE BBANCH. 


Fig. 8.—PROTECTIVE 
COVERING FOR WIRES. 


Siemens Bros., the originators of the Stannos system. 
'The houses are served by leads entering above the front 
doorway, and the outside cables are very unobtrusive. 
Many methods of payment for electrical energy in the 
case of small houses are in vogue ; probably the best system 
is that adopted by the Fixed-Price Light Co. This com- 


pany's system was described in the. ELgCTRICOAL REVIBW of 
May 15th, 1914, and has proved so effective that little or 
no modification of the original scheme has been found neces- 
sary. The company carries out complete installations and 
charges a weekly amount for each lamp installed, varying 
with Ње candle-power. All replacements are made by the 
consumer. ‘The meter system employed by many supply 


authorities is expensive both in first cost and in maintenance, 


and for this reason is gradually. giving place to the more 
economical method of flat-rate payment. To guard 
against excessive consumption in houses receiving a supply 
on the “fixed-price” system, current limiters are usually 
installed, which act when more than a certain number of 
lamps are in, use in 
i any onedwelling. The 
recently inaugurated 
Wolverhampton 
scheme is run on 
these lines. Meters 
of the 1d. and 1s. 
prepayment type are 
frequently placed in 
houses, and although 
a charge has to be 
made for their main- 
tenance, there is no 
doubt that many con- 
sumers prefer this 
method of paymen 
by degrees. : 
In conclusion, as 
an example of com- 
pletely electrical 
dwellings, we would 
draw attention to the 
experiment carried 
out at Glasgow. Two 
houses were fitted 
with electrical heat- 
ing and cooking ap- 
paratus, lighting, and 
household appliances. 
The cost for a year’s running was £32 in one case, and 
£35 in the other, and the occupante expressed great satis- 
faction with the scheme, and. gave electrical methods ipre- 


ference over the usual domestic routine. 


Faraday Works War Fund,—A general meeting of the 
subseribers to Faraday Works (Gent & Co., Ltd.) War Fund 
was held on the 2nd inst. at Leicester. The chair was taken 
by Mr. 1. Н. Parsons, supported by Messrs. Waddington and 
Skinner. Mr. Parsons briefly reviewed the organisation: and 
history. of the fund. In the early days of the war the, em- 
ployés made weekly collections in aid of the Prince of Wales's 
Fund, and in April, 1915, it was agreed to devote future funds 
to cases of need among the firm’s.employés.with:H;M.:Fqrces. 
Parcels were sent according ію а properly. established pplan 
during three or four years, and & sum was handed to each 
шап on his return. Money grants were also made to widows 
and other relatives of fallen men. From time to time contri- 
butions were forwarded by the committee to а number of 
charitable organisations. The Treasurer reported that al- 
though the weekly collections had ceased, he had a balance 
in hand of £109. It was decided by the meeting that: part 
of this should be distributed among relatives of fallen men, the 
balance to be spent in entertaining all returned men аё a 
dinner and social evening. The firm had expressed a wish io 
erect а permanent roll of honour to record the part which its 


employés had taken in the war. It had been decided to fix 


& marble tablet outside the works bearing the names of 
fallen men, and to erect а roll of honour inside the works. 
The employés have expressed & wish to subscribe part of the 
cost, and this has been agreed to. The committee has now 
been made a standing one, as Gents’ Social Committee. The 
Secretary (Mr. W. E. Dunt) would be glad to receive the pre- 
sent addresses of any men who joined up when in the firm'e 
employ, but who may now be in other employment, 
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EXTENSIONS AT STUART STREET GENERATING STATION, MANCHESTER. 


Tg latest extensions at the Stuart Street station of the 
Manchester Corporation electricity department comprise, 
as already briefly reported in our pages, a 25,000-Kw. 
turbo-alternator, together with condensing plant and cooling 
towers, and four large water-tube boilers with economisers. 
It has been necessary to remove a portion of the original plant 
which was installed in 1902— namely three 1,500-Kw. alter- 
nators driven by vertical reciprocating engines, and twelve 
. 12,000-]b. per hour water-tube boilers, to make room for 
the new turbo-alternator, condenser, and boilers respectively. 
Considerable structural alterations were necessary in the 
boiler house. The old roof had to be removed and steel- 
work erected to carry the new economisers and to support 
the existing bunkers. 

The four new boilers, shown in fig. 1, are of Messrs. 
Babcock & Wilcox’s marine type, fitted with superheaters 
and Green economisers. The boilers normally evaporate 
91,000 Ib. per hour, but have a continuous overload rating 
of 104,000 lb. of water per hour from, and at, 212° Е. 
The working pressure is 225 lb. per sq. in., and the super- 
heat 275° F. The boilers have a total heating surface 
of 14,000 вд. ft. and the superheaters 5,145 sq. ft., the 
grate surface being 416 sq. ft. The main steam drum is 
4 ft. 6 in. in diameter, 37 ft. long, and weighs 12 tons. 
There are 56 sections of tubes per boiler, each section 
having 12 tubes 17 ft. long. Each boiler has four chain 
grates driven by Brampton chains from the stoker shafting, 
which is placed in the ash passage. This shafting is 
driven through reduction gearing by one A. C. and two D.C. 
motors, one of these motors being always used as a stand-by 
to the other two. Forced and induced-draught plant is 
fitted to each boiler, there being four 45-in. diameter 
forced-draught fans, each direct-driven by a 36-B.H.P. motor 
at 360 R. P. M. They are capable of maintaining a pressure 
of 0'5 in. w.a. under the grates, and will deliver sufficient 
air for the combustion of coal at the rate of 36 to 40 lb. 
per sq. ft. of grate surface per hour. 


of maintaining a draught of 2 in. water gauge at the 
economiser outlets. "The other two boilers have one 85-in. 
diameter fan, which discharges the gases into an existing 
brick chimney. The motor for this fan, which is chain- 
driven, is of 155 B.H.P. Тһе 8 of the motor can be 
regulated by rheostatic control from 585 to 450 R. P. u. 


Fig. 1.—B. & W. 91,000-LB. WATER-TUBE BOILERS. 


Suitable dampers are provided for isolating each econo- 
miser. Each boiler has two economisers installed above it, 
each economiser having 256 tubes and & heating surface of 
8,697 aq. ft. The gases enter the economisers at a tem- 
perature of 560^ F., and are discharged at a temperature of 
875° F., the temperature of the feed water being raised 


FIG. 2.—ALTERNATOR END OF METROPOLITAN-VICKERS 25,000-kw. TURBO-ALTERNATOR. 


T wo of the boilers have each one 60-in. diameter, induced- 
draught fan, direct driven by a 70-8.H.P. motor at 360 R. P. M. 
These fans draw the gases from the economisers, and dis- 
charge into 7 ft. 6 in. diameter steel chimneys, which have 
a height of 93 ft. above the grates. The fans are capable 


100° Е. The overall efficiency of the boiler, superheater 
and economiser is 82 per cent. when burning “ slack.” 

Some modifications have been made to the coal chutes, 
&c., and the fuel now used consists of coke breeze and coal, 
and is fed on to the grates on the “sandwich” system— 
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that is, a layer of coal on top of a layer of coke. An addi- 
tional coal elevator and a conveyor of the push-bar type, 
having a capacity of 60 tons per hour, have been supplied 
by Messrs. Jenkins, Ltd., of Retford. 

The new feed pump was supplied by Messrs. Weir 
and Co., of Cathcart, and is capable of delivering 
25,000 G.P.H. when running at a speed of 5,000 R.P.M. It 
is of the single-stage type, direct driven by an impulse 
steam turbine, fitted with a ratio governor of the differential- 


Ега, 3.—MATHER & PLATT CIRCULATING PUMPS. 


piston type, also an overspeed governor. The exhaust 
steam is discharged through a nozzle into the hotwell tank, 
and is used to heat the feed water. 

Messrs. Richardsons, Westgarth & Оо., of West Hartle- 
pool, were the main contractors for the turbo-alternator 
and condensing plant. The contract for the three-phase 
alternator, fig. 2, which has a maximum rating of 
25,000 Kw., at 0°85 power factor, 6,600 volta, 50 cycles, 
was sub-let to the British Westinghouse Co, now Metro- 


cast-steel concentric pipe inside the turbine casing. The 


high-temperature steam, therefore, does not come into 


direct contact with the casing. The main governor 
operates the throttle valves by means of oil relays ; hand- 
operated nozzle valves are also fitted to the turbine. The 
over-speed and emergency governor is of the centrifugal 
spring-loaded type, fitted to the shaft, and is set to operate 
at 10 per cent. overspeed ; levers are also fitted to this 
governor, so that it may be operated by hand in case of 
emergency. Two oil pumps are driven 
by gearing from the end of the shaft in 
the usual manner, but a separate steam- 
driven reciprocating oil pump has also 
been installed for starting and shutting- 
down purposes. This pump is fitted 
with an automatic governor, which will 
start the pump when the oil pressure falls 
to 27 lb. per sq. in., if the main pumps 
fail to maintain the supply. 

It is interesting to note that the alter- 
nator stator was bnilt up on site to avoid 
the difficulties which would have been 
experienced if such a heavy weight (70 
tons) had had to be handled with the 
existing crane. An exciter is fitted to 
the machine, but arrangements are made 
so that the supply of energy for exci- 
tation can be taken from the station 
battery when required. Ventilating fans 
are ficted on the rotor, which runs at a 
speed of 1,500 R.P.M. These fans draw 
air direct from the atmosphere through 
wet air filters of the rotary type, which 
were supplied by Messrs. Heenan and 
Froude, Ltd. Duplicate А.С. motors, 
with direct-driven pumpe, are provided 
for circulating the spray water and rotating the filters. 

Меввгв. Reyrolle’s self-balanced protective gear has been 
fitted to the alternator. 

The main cables connecting the alternator to the cil 
switch are of the single-core, lead-covered, paper-insulated 
type, 1 sq. in. in cross section, three being used per phase. 

The condenser, which is of the Contraflo type, is on the 
turbine room floor, the turbine and alternator being about 
16 ft. above this level. 'The condenser is mounted on 


Fig. 4.—TURBINE END OF METROPOLITAN-VICKERS 25,000-KW. TURBO-ALTERNATOR. 


politau-Vickers Electrical Co., Ltd. The turbine is of the 
impulse-reaction type, the steam pressure at the stop valve 
being 200 lb. per sq. in., the temperature of the steam 
600° F., and the vacuum 28 in. of mercury. 

Steam is supplied to the separator through an 18-in. pipe, 
and thence through two 12-in. diameter pipes to the valve 
chesta, which are fitted on each side of the turbine. The 


steam passes to the nozzle chest, which is in the form of a . 


Spring supports, and is bolted direct to the turbine exhaust 


flange. The shell is of mild steel, and was built up on site. 
The amount of water circulated through the condenser is 
1,800,000 gallons per hour; the tubes are of 1-in. external 
diameter, and the total cooling surface is 40,000 sq. ft. 
The air and water-extracting pumps are of the ** Kinetic " 
type. Each set runs at 1,475 R. P. M., and is capable 
of maintaining the vacuum and of dealing with the full- 
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load condensate. Опе set is driven by an A. C. motor, the 
other being driven by a De Laval steam turbine. Each set 
has three steam jets for air extraction, and arrangements 
are also made so that the auxiliary turbine exhaust steam 
may be used in the jets, or diverted into the kinetic tank 
and used to heat the condensate. Messrs. Mather & Platt, 
Ltd., have supplied two 27 in. circulating water pumps, 
each direct driven by а 550-8.H.P., А.С. motor at 590 R. P. M., 
and capable of dealing with 60 per cent. of the full-load 


Fic. 5.—CooLINd TOWERS, | 


requirements ; these pumps, fig. 3, are installed in a room 
which is external to the main building. | 

Two cooling towers, fig. 5, have been supplied by 
Messrs. Charles Bradshaw & Co., and have a total capacity 
of 1,320,000 gallons of water per hour, the temperature 
being reduced from 95° F. to 75° F. when the atmospheric 
temperature is 60° F. and humidity 80-85 per cent. 
Twenty-four 11-in. diameter fans running at 165 R.P.M. are 
fitted to the sides of the towers and mounted on through- 
shafts, which are carried on lignum vitæ bearings inside 
the towers. The outside bearings are of the oil-ring type, 
and are fitted with special waterproof covers. On one side 
of the towers are the motor houses, which contain six 
80-B.H.P. motors; each motor runs at 730 R. P. u., and drives 
two shafts, i. e., four fans, by means of chains. The towers 
are divided into sections corresponding to the motors, and 
the troughing and pipes are so arranged that each section 
can be worked quite independently of the others. 

The main 6,600-volt switchgear was supplied by the 
British Thomson-Houston Co., and comprises one. 3,000- 
ampere alternator oil switch, three 2,000-ampere group- 
feeder switches, and one feeder board with six switches. 
The large switches and the feeder switches are the H 6 
and НЗ types respectively, with two oil tanks per phase. 
The whole of the equipment is mounted in moulded stone 
cubicles. 

Brick cubicles have been built for the transformers 
which have been installed in connection with the supply of 
energy for the А.С. motors. Two cubicles are in the boiler 
house, two adjoining the circulating-pump house, and one 
beside the cooling-tower motors. 

The 6,600-volt switchgear for controlling the supply to 
these transformers is erected on the switchboard gallery in 
the turbine room, and comprises a number of the Manchester 
standard sheet-iron cubicle type of sub-station panels. An 
iron-clad Fluvent board, with knife switches and fuses, is 
mounted on top of the boiler-house transformer cubicles, and 


black enamelled slate panels with knife switches have been . 


fitted in the pump and tower motor houses to control the 
420-volt circuits. "S 

The whole of the cable work has been done by the Stuart 
Street staff; the н.т. and L.T. cables for the auxiliary 
circuits being three-core, paper-insulated, lead-covered and 
armoured. 

The war memorial tablet illustrated in fig. 6 was erected 
by the men employed at the Stuart Street works, to the 


Fia. 6.— WAR MEMORIAL TABLET, 


honoured memory of 25 of their comrades who volunteered 
for service and gave their lives in the great war. 

In conclusion, we have to thank Mr. 5. L. Pearce, chief 
engineer and manager, for supplying and permitting the 
publication of the particulars set out above. The photo- 
graphs were taken by Messrs. Grundy & Sons. 


The Nenhausen Aluminium Co.—During the war the 
German State-guaranteed War Metals Co. entered inte a contract 
with the Aluminium Industry Co.. of Neuhausen, for the supply of 
aluminium, which is said to be still in operation, notwithstanding 
that the war requirements expired over а year ago, and the German 
company is still under the obligation to accept deliveries. To do 
so now would be all the more burdensome. as the basis price was 
arranged in Swiss francs (5.50 fr. per kilo is mentioned), and 
would, therefore, involve & considerable sacrifice owing to the 
increasing fall in the mark. А friendly arrangement, however, 
has been made with the German Government, under which the 
contract has been determined on the payment of а sum of 
11,000,000 fr. to the Swiss company. 


Norwegian Alumininm,— The managers of the A. S. Hoyang- 
faldene (Norsk Aluminium Co.) state that it was possible for the 
company to begin the production of aluminium last October, but 
owing to the difficulties in connection with supplies of coal and 
transport services, the company has been unable to increase the 
deliveries: о? raw materials to the level corresponding to the 
utilisation of the full capacity of the plant. There are, however, 
reasons for believing that this will take place in the near future. 
At present the electrode factory is turning out electrodes for the 
company's use, which was the original object in view, although con- 
siderable quantities could also be produced for sale, but the demand 
in Norway is inconsiderable at present, presumably on account of 
the restricted activity at the smelting works. The prospects for 
the export of aluminium seem to be favourable. No doubt the 
unfavourable rate of exchange for Germany renders it difficult for 
exports to be sent to that country, where the consumption is very 
large just now. Оп the other hand, the consumption appears to 
be increasing in other industrial countries, and there is every 
reason for believing that this will continue. The sale prices are 
still low as compared with the costs of production, but it is oon- 
sidered probable that the advanoe which has begun will be 
maintained. К 
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THE IDEAL HOME EXHIBITION. 


(Concluded from page 201.) 


Messrs. ARTHUR Lyon & WRENCH, LrD., 36, Victoria Street, 
London, S. W. I, exhibit electric lighting sets suitable for 
country-house lighting, as shown at other recent exhibitions; 
a combination electric motor positive pump, with a capacity 
of 500 gallons per hour; a motor-generator set driven off the 
Olympia main supply, and giving an output of 50 to 70 volts, 
25 to 35 amperes; a small $-н.рР. motor for driving a sewing 
machine or other household appliances requiring small power, 
and some domestic heating and cooking accessories for work- 
ing in conjunction with L. W. house-lighting plant. 


THe AusTIN Мотов Co., Lrp., 479-483, Oxford Street, Lon- 
don, W. 1.— This із a working exhibit of an entirely British- 
made 0.75-Kw. automatic electric lighting plant for a country 
house or farm, and a 10.5-н.р., 100- volt, automatic plant for 
country mansions, reference to the commencement of the 
manufacture of which was recently made in our pages. The 
smaller set under the name '' Autoplant '' is suitable for an 
installation up to a total capacity of 800 с.р. with , volt stan- 
dard metal-filament lamps, or 1,500 c.r. with half-watt lamps. 
The set comprises a 1.75-н.р., four-stroke, single-cylinder 
engine designed to run at'1,100'R.P.M. on either petrol, ben- 
zole, or town gas, and із supplied complete with all piping, 
&c. The cylinder is water cooled, the radiator taking, not 
the usual form, but that commonly employed for office and 
room warming purposes, as shown in fig. ll. The engine 
is direct coupled to a compound-wound dynamo giving an 


ГГ 


Fic. 11.—AvstTIN 0.75-xw. LIGHTING SET. 


output of 30 to 22 amps., at 25 to 35 volts, or 15 to П amps. 
at 50 to 75 volts; a battery of from 126 to 180 amp.-hours 
capacity, according to the number of lights, is used with 
the plant, a feature of which is a master instrument 
which maintams the voltage on the lights at а constant value, 
although the dynamo may be giving a varying voltage for 
charging the battery. It is claimed that the plant is entirely 
automatic in its action, i. e., self-starting, stopping, and re- 
gulating, even the H.T. ignition current being taken from 
the dynamo. Plant with capacities up to 12 KW., as well as 
50-volt sets can be supplied. 


Mrssns. R. A. ЇлзтЕв & Co., Lab., 47, Victoria Street, 
London, S.W.1. exhibit electric lighting and power plant, 
suitable for country houses or where a main supply is not 
available, which is claimed to be automatic in action. The 
plant is suitable as a standby on board ships or elsewhere. 
and in such a case starts up automatically on the failure of 
the main supply; it also tests itself daily, and gives indication 
if not operating correctly. A feature is that the usual large 
storage battery is not necessary, a few cells suffice to work 
the plant automatically and light a few lamps without. the 
engine running. vertical, water-cooled, enclosed-type 
engine is of substantial construction. fitted with automatic 
lubrication, H.T. magneto ignition, and pump-fed carburetter. 
In addition to the centrifugal mechanical governor, a magnetic 
governor is fitted to the engine, which regulates ‘the speed 
aceording to the load, theréby maintaining constant voltage 
at all loads.’ The shunt-wound dynamo is. automatically 
lubricated’ and conpled to the engine either by -a flexible 
conpling in the larger ‘sizes, or by belt in smaller. single- 
cylinder sets, which have outputs of: from 0.52 to 1.95 KW., 


ll to 35 amps., at 55 volts. The direct coupled 1, 2, and 
4-cylinder sets, fig. 12, run at 850 R. Pp. M., and give 3 to 
18 KW., 27 to 163 amps., at 110 volts. An automatic con- 
troller is provided to start the engine up smoothly, the com- 
pression. being released until sufficient speed is attained to 


Fia. 12.—LISTER-BRUSTON 18-kw. LIGHTING PLANT. 


ensure easy starting. The enamelled switchboard is fitted 
with a voltmeter, two ammeters, a Bruston relay, circuit 
breaker, fuse, and the necessary terminals are plainly labelled. 


THE ASTER ENGINEERING CO., LrD., Wembley, Middlesex, 
has “Шоо exhibit of а single-cylinder, semi-automatic 
houseShghting set running on gas, but which will run equally 
well ‘on petrol or paraffin. The exhibit is complete with 111 
the necessary equipment, the design being sturdy throughout. 
The engine is of the 4-cycle type with mechanically operated 
overhead valves, and is air cooled; lubrication: has received 
special attention, and a simple form of earburetter is fitted. 


MEssrs. STUDEBAKER, LrDp., 117-198, Great Portland Street, 
London, W.1, show the compact ''Lally Light house 
lighting plant, consisting of a generator direct driven by a 
ball-bearmg petrol engine, and a set of accumulators. A 
duplicate set may be seen working outside at the rear of the 
stand. The 1.5-н.р., 1,800-R.P.M. engine has only three moving 
parts, namely, the piston, connecting rod, and crankshaft. 
There are no valves to erind, no conhecting rods, push rods, 
cam shafts, &c. Thermosiphon cooling with an ordinary 
water tank is employed. A float-feed type carburetter is 
fitted, and the н.т. magneto is direct connected to the crank- 
shaft by means of a flexible coupling. A centrifugal governor 
running in an oil bath acts through a rocker arm directly on 
the balanced plunge: throttle which governs the mixture in 
the ‘engine. Simplicity in design has been aimed at through- 
out; the set weighs only 322 1Ь., it being 27 in. long by 
14 in. wide. m AS 

Carron Co., 50, Berners Street, London, W. 1.—Amongst 
this selection of fireplace suites, some of which are seen work- 
ing, are both coal and gas fires, as well as the firm's well- 
known electric fires of various sizes and styles. 


THE Dowsina Raviant Hear Co., Ілр., 39, York Place, 
Baker Street, London, W.1, has on view a large number of 
samples of its manufactures in the shape of domestic electric 
heating and cooking appliances, including radiators, cookers, 
kettles, irons, toasters, &c., as described on various occasions 
in our pages. A special feature is made of clectrically-heated 
clothing, while electro-medical apparatus on view includes 
electric light baths and various forms of vibrators, The De 
Vry portable kinema projector, which we described fully some 
time ago, is also to be seen in use at this stand. Messrs. 
Dowsing have taken up a selling agency for this apparatus, 
which is very compact, self-contained, and may be connected 
to any existing lighting fitting. It has been used with much 
success in schools and by educational authorities in different 


parts of the country. 


The FiLsAn ELECTRIC Heater, Lro., 46, Berwick Street, 
London, W. 1, is showing electric water heaters and sterilisers; 
the latter apparatus consists of a tank holding water on tho 
bottom of which rests a tray for carrying the instruments 
to be sterilised, and which сап be lifted out at. will while 
the water is boiling. Parallel to this tank is a second tank 
containing a float which works in conjunction with a switch | 
and cuts off the current should the water fall to a pre-deter-. 
mined level. The electric water boiler is designed to deliver 
a limited amount of hot water in a short space of time. Tho 
amount of water necessary can be drawn off at boiling point 
30 to 60 seconds after the cold water has reached the desired 
level in the gauge. IIe diately after the boiling water has 
been ejected, the apparatus is again ready for use. The 


K 
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boiler can be used in a room where there is no water supply 
by the addition of a small tank; the heating element cannot 
. be switched on until water has been admitted to the boiler, 
and water is admitted by а push rod valve which cloees on 
the pressure being released. The ''hotspring " automatic 
water heater is а sinall apparatus which can be easily fitted 
(and as easily removed) to the water main or to any existing 
cold water tap, the handle of which controls the whole ap- 
tus. The only operation necessary to obtain a flow of 

ot water up to 160 deg. F. is to turn on the cold water tap, 
which action operates a water switch. When the tap is 
closed current is automatically cut off and current cannot 
be switched on to the heating elements unless water is flow- 
ing through the heater. In the event of the water supply 
failing entirely or partly due to partial closing of the tap 
or reduced pressure, the current is also automatically cut off. 


Тнв Lowa ENGINEERING Co., Lrp., 25, Maiden Lane, 
London, Ж.С. 2.— The Lowa switch is a novelty which 
has many applications; it is slightly larger than the ordinary 
switch, and can be easily substituted for the ordinary one. 
It is a modification of the tumbler action in which a dolly- 
head operates a lever moving through a quadrant which 
cuts in or out groups of special resistances, and when used 
in conjunction with a lamp or series of lamps effects a remark- 
able saving in energy when less light is required than the 
rated c.p. The switch is suitable for bedroom, nursery, or 
. hospital use, and for many purposes where it is desired to 
regulate the light given. It is also adapted for use with small 
motors, fans, radiators, &c., in place of the usual starting 
switch. In Lowa” slider resistances the resistance material 
is sandwiched between imetal strips which form the contacts, 
thus helping to eliminate the wear which takes place where 
the contact bears directly on the wire. The resistance units 
are contained in a strong cast frame, the insulation being 
of mica throughout; they are compact, occupying small space, 
and the resistance material used is claimed to be impervious 
to climatic conditions and to moisture. 


Messrs. BELLING & Co., Montague Road, Edmonton, Lon- 
don, N. 18, show a selection of electric cooking, heating, and 
cleaning appliances for domestic use, including fires, water 
heaters, sweepers, а washing machine, and table applidinces 

. as exhibited at other recent exhibitions. 


Tae British ELECTRIC TRANSFORMER Co., LrD., 50, Oxford 
^ Street, London, W.1.—This stand takes the form of a model 
kitchen in which flame fires, ovens, boilers, grills, and other 
electrical comforts’ for the home are on view, some of 
which are seen in operation, and demonstrations are given 
at frequent intervals. 


QuzAD, Lrp., 47, Marylebone Lane, Oxford Street, London, 
W.1.—This exhibit takes the form of a selection of electric 
- fires, and includes period style sheet metal fires which are 
eeen in operation for the first time, and which can be supplied 
to match any period of decoration. А table cooker com- 
bination is also on view for the first time, and the firm's 
electric iron is efficient, having a consumption of only 475 
watts for а full eize iron on full heat. А feature is the 
provision of means for regulating the heat whereby full or 
half heat can be used for heating up quickly, and then a good 
ironing temperature maintained by cutting down the current 
so that only one quarter is used, hence its name, '' Quarter 
heat iron. The handle is of the always cool type, and 
a special rest is fitted on which the iron can be stood end up, 
thus avoiding the necessity of a special stand. The consump- 
tion of the firm’s 12-in. fans at maximum speed does not 
exceed 36 watts; the construction is robust, and the guard ів 
so designed as to avoid the rattling common to so many. The 
Quead electric soldering iron consumes 100 watts for every 
hot point; a substantial sheath protects the element which 
is practically air tight, thus helping to reduce heat loss and 
to prolong its life. The cable is connected in such а manner 
that should the iron be dropped there is no sudden pull on 
the leads, and close contact is effected between the element 
and the bit. The simplicity of construction renders replace- 
ment an easy matter. 


Messrs. Siemens Bros. & Co., I;rp., Woolwich, London, 
. S.E. 18, exhibit the Stannos system of wiring buildings 
for electric light and power, features of which are low cost 
and the possibility of installation with minimum disturbance 
. to the fabric and interior decoration of the building. Further 
particulars of the system will be found on another page of 
this issue in an article on electricity in small dwellings. 


Messrs. CaLLENDER'S CABLE & CowsTRUCTION Co., IAD., 
Hamilton House, Victoria Embankment. Tondon, E.C.4.— 
This exhibit takes the form of electrically lighting two portions 
of rooms completely on the Kaleeco '' system of wiring. also 
referred to in the article mentioned above, and shows the 
suitability of the wire and accessories for efficiently, vet unob- 
trusivelv, wiring on the surface, different classes of houses. 
The svstem consists of a circular metal sheafhed sincle and 
flat metal eheathed multicore insulated wires, simnle iunction 
boxes provided with efficient bonding clainps, wall clips, con- 
tinuity bar, and earth clip. It is neat, eusv to erect, and 
very Inexpensive. Ihe conductora consist of tinned high- 
conductivity copper wires, insulated with two layers of vul- 
canised india-rubber taped with proofed tape. the whole 
vulcanised into 3 homogeneous body, The multicore wires 


have the cores laid side by side, the distinctive coloured 
procs tapes ensuring easy tracing, and sheathed under heavy 

ydraulic pressure with a strong tube of metal forming a 
flattened section. The metallic sheathing, although stiff 
enough to prevent sagging between the fixing clips properly 
spaced, is easily bent round cornices. The junction box con- 
sists of a backplate and cover of tinned brass, inside which 
the wires are joined together as required by means of porce- 
lain sheathed connectors. The backplate is slotted on site to 
any arrangement of wires called for, two slots being cut at 
each wire entry, leaving а tongue to which the metal sheathed 
wire is clamped by means of the bonding clamp which em- 
braces wire and tongue, and is tightened up by a screw and 
nut.e When the backplate has been fixed to the wall or other 
support and the internal connections have been made, the 
cover is marked and cut to fit over each bonding clamp. It 
is secured by small lugs, provided on the backplate, which 
pass through suitable openings in the cover and are bent 
over, no screws or nuts being used for this purpose. Efficient 
electrical continuity of the metallic sheathing throughout the 
installation together with reliable earthing, are eecured by 
use of the complete range of Kaleeco ” accessories. Decora- 
tive wires braided with silk or glace cotton and accessories 
enamelled to match—when fixed on the surface, blend with 
existing decorations, and are practically unnoticeable. The 
system calls for no special switches, ceiling roses, fuseboarde, 
or fixing blocks, all of which may be chosen to suit the 
ET features of the building and the taste of the 
client. 

Messrs I. G. Hawkins & Co., 116, Charing Cross Road, 
London, W.C.2, exhibit a comprehensive d pay of domes- 
tic electrical appliances, ranging from heating pads to electric 
washers and vacuum cleaners. The Universal” vacuum 
cleaner is a very efficient sample of its type. The carpet 
sweeping portion consists of & spiral brush which takes up 
the dust into the vacuum chamber. The irons exhibited are 
arranged with a heating element fixed between two plates 
which exclude air, and give the iron heat-storing capacity. 
These Irons are rested, when not in use, on a spring stand 
which isolates the iron from the table, preventing burning. 
The ‘* tourist’s’’ iron can be inverted and used as a stove; 
it also has a hole in one end into which curling irons can ^e 


‘slipped. Another very useful piece of domestic equipment is 


the portable single range, figs. 13 and 14, which consists of a 
double-shell oven, a single heating element arranged in three 
concentric circles, and other utensils. It is claimed that, with 
the aid of this range, meals can be cooked for two or three 


Figs. 13 AND 14.—- PORTABLE SINGLE RANGE OVENS. 


persons. An all-metal immersion heater is another exhibit. 
This is quite a small appliance, designed for boiling small 
quantities of liquid in a short time. A fusible plug to protect 
the heating element can be supplied with all appliances, and 
a special connector plug is included with almost all the heating 
apparatus. The coffee urns and hot-water kettles are of high 
artistic merit—a pleasant change from the usual rigid lines. 
The Gevser electric washer and ringer employs the 
unique high-speed propeller principle of washing. A power- 
ful circulation of hot suds is driven through the clothes 
by means of a propeller in the bottom of the tank, and the 
water is drawn back through the clothes Ьу suction. There 
is no wear on the clothes, they remain always under hot 
water in a perforated zinc cvlinder kept constantly revolving 
by means of the propeller. The tank is all metal, and the steel 
frame is electrically welded. The zine cylinder, and the inside 
of the galvanised steel tank are both copper plated, and then 
nickel plated, as a protection against rust and corrosion. The 
electric ringer is reversible, and has а positive safety release, 
ane n be used at the same time as the washer or indepen- 
dently. 


Amongst the other exhibits of electrical interest the BASTIAN 
Exectric Co., Lro.. show electric fires of various tvpes and 
water heating apparatus. The FALKIRK Iron Co.. Ітр., ex- 
hibits radiators and cooking ranges, while Messrs. BOULTON & 
PauL. Ltp., have on view a complete generating plant for 
country house use, comprising a paraffin engine direct coupled 
to a generator which is capable of lichting 75 90-xeatt 16-c.p. 
lamps or the equivalent. The stand of the Rawtpiua Co., 
Tb., Whose products should be of considerable utility in the 
home., attracts well-deserved attention. In the labour-saving 
section, which finds accommodation in the gallerv. Mr. G. E. 
W. Crowe has an interesting exhibit of electrical heating and 


cooking appliances, all of which goods are made in Canada. 
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Мв. R. B. Srewart demonstrates Time Saver electric 
washing machines, while the Modern Home washers and 
wringers are shown by the PNEUvac Co., Lrb. WALLACH 
BROS., Lrp., demonstrate the merits of vacuum cleaners, as 
does also the Hoover Suction Sweeper Co., Lro. Electrically- 
heated mats, muffs, travelling pads, therapeutic bandages, 
and other similar articles are on view at the stand of M. E. 
pu Bors & Co. These useful devices are fitted with a 
regulator, enabling the temperature to be varied to suit 
requirements, and also with a ''resistance plug," to enable 
them to be used at any pressure from 100 to 950 volts. Other 
electrical appliances for the home are on view at the stands 
of Messrs. BENHAM & Sons, Lrp., Macio APPLIANCES, LTD.. 
Duncan Watson & Co., CHAS. E. Beck & Co.. LTD. . 8. G. 
LeacH & Co., Lro., and the ELECTRIC APPLIANCES Oo., Lin. 


The Exhibition, which closes on February 25th, has proved 
& popular success; it was visited on Tuesday morning last by 
T.M. the King апа Queen. 


CORRESPONDENCE. 


Letters received by us after b P.M. OR товарат савая (reer NM 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our vossession. 


University Training. 


Mr. G. W. Roffe’s letter raises a point which a number of 
шеп who are endeavouring to strive upwards would be pleased 
to see discussed in your columns—the value of technical edu- 
cation by correspondence. As one who has had a few years 
of it, I consider it fills a long-felt want, namely, to give tech- 

ical education during practical work. | 

We are told that the best workman is the one who 1s 
interested in, and who studies his work. But do employers 
take this view? | ‚ 

My experience in seeking employment is gradually one 
me to the conclusion that a man who can only do one kin 
of job, and that almost automatically from constant repeti- 
i 18 о an all-round m 

agree 8 sation is necessary. But my experience 
in charge of different shops teaches me that a good all-round 
man who hae studied his work can conquer quite a number 
of jobs quickly. Employers in their demand for specialisation 
seem to miss this point. I am not suggesting that capital 
should train labour. In these days of returned heroes 
surely employers might at least consider the applications for 
employment of those who show they are '' striving upwards,” 
even if only by correspondence tuition. 

G. Nicholson. 


London, E. 6. 
February 18th, 1990. 


Projector Lamps. 

He your correspondent’s inquiry concerning projector lampe, 
the following particulars may help him. The lamp which 
takes the place of the arc is the Mazda C incandescent, whick 
has a filament consisting of four parallel helical coils, side 
by side in the same vertical plane, and about half their 
diameter apart. A mirror behind the lamp reflects the light 
thrown backward so as to fill up the spaces between these 
coilg, producing the equivalent of an intensely brilliant, solid 
filament. It is used professionally in the States, where the 
current 1з alternating; where D.c. is the supply, the usual 
arc js reckoned best. The lamp is used with the usual con- 
denser system, and is made in two wattages, 600 and 900. Ita 
average life is about 100 hours, and it operates at about 30 


volts. The makers of the complete equipment are The Pre- 


cision Machine Co., Inc., New York, U.S.A. 
F. G. Humberstone, 
Chief Operator-electrician, '' A.W.” Circuit. 
Weymouth. 
February 16th, 1920. 


The I.E.E. Council and the Territorial Centres. 


Into the general question of leaks I will not enter, but 
since a leaky argument is one which will not hold water, I 
must say a word in reply to your editorial comment on the 
reason I gave at Liverpool for not swamping elected mem- 
bers of Council of the I.E.E. with chairmen of Centres. In 
the first place, the articles clearly contemplate that funda- 
mentally the Institution shall be ruled by members of Council 
elected by ballot by the whole body of members from the 
country. Secondly, chairmen of Centres are usually, and 
properly, chosen for personal reasons of local suitability, irre- 
spective of the branch of the profession they represent, 
whereas the ordinary members of Council should be, and are, 
as far as possible, representative of all branches. Thirdly, 
the number of members attached to the various Centres 
differs greatly, and therefore individual members of small 
Centres would have an undue proportion of representation 
on the Council. Fourthly, the change in personnel of the 
Council each year would be too great, since the chairman of 


a Centre only has a seat on the Council for two years instead 
of the three years of an ordinary member of Council. Lastly, 
there is the more plausible objection " you advance. May 
l emphasise the fact so ably put forward at Liverpool by 
the president that the Council must be supreme, dnd stands 
on a totally different footing from a Territorial Centre Com- 
mittee. There might be much to be said for a London Centre, 
but the work of its committee would be confined to local 
administration in connection with London meetings, and 
the London Centre would have to be just as much sub- 
ordinated to the Council as the other Centres. The work of 
the Council differs radically from that of local committees, 
and the two do not adinit of comparison. In conclusion, may 
I point out that Mr. Robertson's remarks about Students’ 
papers were based on a misapprehension; no distinction 1s 
made in the publication of such papers between those of 
London and provincial Students. 
C. H. Wordingham. 


London, 8.W. 
February 16th, 1920. 


Electrolytic Meters. 


In reply to the letter from H. W. M.,“ my statement that 
electrolytic meters are not used to any great extent was based 
on personal observation, and I am quite willing to withdraw 
it Ч satisfactory statistics to the contrary are produced. It 
would be interesting to have authentic figures as to the 
actual numbers of meters of the electrolytic and motor type 
at present in use in Great Britain. I do not agree with 
“Н. W. M." regarding the size of meter which is desirable. 
The increasing use of electrical domestic appliances, radiators, 
&с., tends to justify the 5-ampere size as compared with the 
2-am one. Concentration on a -ampere model would, 
I think, more than 3 the very small amount of extra 
material needed, and would result in а cheaper meter. 
“Н. W. M." evidently thinks it impossible for the motor 
meter to compete with the electrolytic meter on a price stand- 
point; that 1s, of course, merely а statement of his own 
opinion. | 

Referring to the letter of the Bastian Meter Co., L4d., 
as will be seen from my reply to H. W. M., I intended to 
convey the impression that the electrolytic meter is used to 
з relatively small extent. If Mr. Salisbury will publish figures 
ав to the production of his type of meter, perhape the motor 
meter makerg will put up theirs for comparison, and so give us 
a quantitative idea of the relative positions of the rival types. 
Mr. Salisbury’s claims as to accuracy and simplicity are 
thoroughly justified, but it is questionable whether the filling 
and maintenance costs do not annul the advantage of low 
initial price. The satisfactory nature of his business is, how- 
ever, sufficient criterion of the fact that many people share 


his opinion. 
С. W. Marshall. 
Carluk 


arluke. 
February 16th, 1990. 


Officers’ Association (Employment Bureau). 


Now that the Ex-officers’ Employment Bureau is moved 
from Dashwood House to Grosvenor Place, it has lost the 
services of some voluntary interviewers in the city who have 
done such excellent work for two years past. They must 
be replaced by Westminster men. Will any experienced busi- 
ness men, who are able to give their services for one or more 
mornings or afternoons per week, call or write to 


J. А. Goudge, 
Hon. Secretary, 
Officers’ Association (Employment Bureau). 


82, Grosvenor Place, S. W. 1. 
February 17th, 1920. 


Awards Delayed. 


A letter appeared in the ELECTRICAL Review of Jan 80th 
signed W.O. Electrical Staff, which drew attention to the 
non-payment by the War Office of awards (granted by Govern- 
ment-appointed arbitrators) to civilian stafs employed in 
power stations under their control. 

In connection with this it is interesting to note that, at a 
certain War Department power station, the staff, right from 
the beginning of the late war, have had the mortifying ex- 
perience of seeing and Searing of other power station employés’ 
salaries and wages advanced by leaps and bounds, in accord- 
ance with the ever-increasing cost of the n of life 
while their own wages remained at the pre-war level, and 
to get an increase or bonus they had in some cases to resign, 
or threaten to resign their posts; in one case, having suc- 
ceeded after great efforts in getting the increases when long 
overdue, back pay was not paid. 

The result of this has been that practically the whole 
of the staff have been compelled in their own interests to 
join some protective organisation, whereas previous to the war, 
not one of the staff in question belonged to any e union. 

At the present time the combined efforts of three trade 
unions have so far failed to get the latest 5s. award paid to 
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the men, although at з power station of a similar capacity, 
under the Air Ministry's control, this award was paid out 
last December. Neither hae the 9281 award been granted to 
members of the staff to whom it applies, although due from 
March 31st, 1919. 

"This deliberate breeding of discontent amongst the staff 
concerned is bound to have & very detrimental effect on the 
loyalty of the staff, and on the working of things generally, 
is sure to find expression in one way or another, and is the 
result of the War Office not recognising the spirit of the fair 
wages clause.“ | | 
z | War Department Power Station Staff. 
February 1th, 1920. 


Е LEGAL. 


е 
Нои, PROSECUTIONS. 


А SEQUEL to the recent electricity shortage at Hull, and the 
first cases of the kind concerning the improper use of elec- 
tricity, were heard at Hull Police Court when George H. 
king, tradesman, and George A. Lamb, secretary, were 
charged with unlawfully laying electric mains and connecting. 
with mains belonging to the Corporation. | 
Major H. Brent, the city electrical engineer, in the course 
of the proceedings, pointed out that there were the most 
urgent reasons .why these connections should not be made 
without the knowledge of the Corporation. There must bo. 
the fullest co-operation between the suppliers of the current 
and the consumers, or the results would be serious. If every 
consumer did as defendants the supply would have to stop. 
In the case of King, he possessed a knowledge of electricity, 
and he utilised an overhead telephone wire froin one of his 
shops to another to convey the current; it was explained that 
it was dangerous to use telephone wire for current for lighting 
because of the latter's high voltage. 

In the other сазе, defendant fixed up a cable for outdoor 
lighting for his premises. 

In both cases, it was pointed out, the current was registered 
through meters, and there was no question of the energy 
not having been paid for. ee 

Each defendant was fined £2 2s. 


„ UNIVERSAL. RADIO SYNDICATE, Lap. (IN LIQUIDATION) v. 
' BAXENDALE. | 


IN the Commercial Court of King's Bench, on February 12th, 
Mr. Justice Roche heard an action in which plaintiffs claimed 
by their liquidator damages against their former inanaging 
director, Mr. Arthur Baxendale, in respect of an alleged breach 
of agreement, or in the alternative an account of profits made 
by him by work which he had undertaken in breach of his 
duty when employed by the syndicate. 

Mr. Douglas Hogg, K. C., with whom was Mr. Raynor 
Goddard, appeared for the plaintiffs, and Mr. Compston, K.C., 
was for the defendant. | 

Mr. Douanas Нова, in opening plaintiffs’ case, said that 
the claim related to the erection of а Poulsen wireless installa- 
tion at the Eiffel Tower by Mr. Baxendale in conjunction with 
Mr. Elwell, who was the managing engineer to the syndicate, 
the contract for which he had appropriated and used for his 
own benefit. The syndicate was formed with the object of 
exploiting the Poulsen system of wireless telegraphy in respect 
of which the syndicate held a licence, and Mr. Baxendale 
held the position of managing director under an agreement 
dated September, 1912. The syndicate set to work to make 
known the advantages of the system, and it was successful 
in obtaining contracts with the Government. It was desired 
to have an installation at the Eiffel Tower by which com- 
munication could be set up with America. In the early part 
of 1913 Mr. Baxendale was able to arrange with Mr. Husson 
in Paris for him to act for the syndicate in endeavouring to 
obtain authority to use the Eiffel Tower for trying the Poulsen 
system, and in March of that year he communicated with a 
French telegraph company interested in the installation of 
the wireless system, after which there was a long correspond. 
ence. At the end of December, 1914, the syndicate had 
failed to get sufficient capital to carry out their option to buy 
the Poulsen system, and on January 19th, 1915, they went 
into voluntary liquidation, and on January 2lst Mr. Baxendale 
wrote a letter which modified his original agreement under 
which he was paid at the rate of £1,500 а year. He wanted 
a lump sum in settlement of his claim. | 
His Lorpsuw: I did not know that he could remain а 
managing director after the liquidation, but he could remain 
з manager. 

Mr. Dovatas Hoga: On February llth, 1915, he proposed 
that on payment of £500 to forgo his claim against the 
syndicate, and in consideration of that payment, he undertook 


to continue to give every assistance in the liquidation until . 


the following September, and practically to give advice up 
to January Ist. There was reason to believe that at_about 
that date a letter was written by Mr. Hussen to Mr. Baxen- 
dale. as managing director of the Radio Syndicate, regarding 
the Eiffel Tower contract, and other letters on the same sub- 
ject were written to Mr. Elwell. At the end of March, 1915, 


Mr. Elwell went to France. The syndicate thought he had 
gone only in connection with arrangements for a holiday for 
his wife and not on business matters. On his return, how- 
ever, he invited various companies to tender for different 
parts of the installation at the Eiffel Tower. When, in May, 
it was found out what was going on, Mr. Baxendale was 
spoken to. He (Mr. Baxendale) admitted that he had sent 
Mr. Elwell because he did not think the syndicate could 
carry out the contract. The correspondence showed that 
Mr. Elwell was acting for Mr. Baxendale, and that the con- 
tract for which they were negotiating was for £98,500 odd 
for an installation for purely military purposes. In Novem- 
ber, 1915, litigation was commenced between Mr. Elwell and 
the syndicate in respect of his salary, and in 1917 Mr. Baxen- 
dale made efforts to stop Mr. Walrond (the liquidator) from 
proceeding against Mr. Elwell. Counsel then read correspond- 
ence for the purpose of showing that in 1914 and 1915 Mr. 
Baxendale was negotiating with the authorities in France, 
especially the military authorities, in view of the erection of 
the installation, and that in 1915 he sent Mr. Elwell out to 
France to try to get the contract for himself. Mr. Douglas 
Hogg submitted that under these circumstances Mr. Baxendale 
was liable in damages for breach of his duty to the syndicate. 

At the conclusion of the plaintifls' case, Mr. Сомрѕтом sub- 
mitted that there was no case for him to meet, as the docu- 
ments did not reveal any implied terms with regard to the 
inability of Mr. Baxendale to carry on any business he liked 
so long as he to the best of his ability assisted the liquidator 
in winding up the syndicate's affairs. There was no engage- 
ment that he would not enter into competition with the 
company. 

His LonpsHiP said he was against counsel on that sub- 
mission. | 

Mr. Сомрѕтох argued that the liquidator could not legally 
carry on any fresh business during the winding up. He could 
not enter into any contracts except where they were neces- 
sary to enable the existing assets of the business to be dis- 
posed of to the best advantage. | | 

Mr. ARTHUR BAXENDALE was called, and gave evidence as 
to what had taken place after the liquidation was decided 
upon, and the position taken up by the advisory committee. 
He said that the committee was opposed to taking up any 
new business. He had been absolutely ruined by the collapse 
of the business, in which he had put £1,200. He told his co- 
directors that he was going to work as hard as he could for 
the reconstruction of the company. but he was unable to 
bring it about. Up to the end of 1915, for a whole year, he 
was working with that object in view. The patents were 
nearing expiration, and had now expired, the station 
being worked by the Government. The first he heard about 
the French installation was in 1915. | 

His LonpsHiP here interposed, and asked had any effort 
been made to arrange this matter. 

Counsel intimated that there had been a proposal. 

Mr. BaxENDALE: I understood that the whole point waa to 
get my shares. I was asked if I was willing to sell, and I 
replied that I was unable to do so. 

His LonpsHie, in giving judgment, said that the action 
was similar in nature to an action in which the present 
plaintiff and Mr. Elwell were concerned, which was tried 
some three months ago before him, and he then formed a 
view on the case which he still entertained in the present 
case. The defendant had entered into a contract on his own 
behalf, and must account to the company for any benefit he 
had received under that contract. He agreed that when the 
liquidation came into force the defendant was no longer 
bound by his contract of employment, but by an agreement 
he undertook to render advice and assist in the liquidation. 
He (the judge) was satisfied that the beneficial winding up 
of the company required that .such a contract should be 
entered into. He was also satisfied that the company could 
have got the contract with the French Government. The 
defendant did not offer this contract to the company, but, nr 
fact, went behind the back of the company, first, because he 
mistook his rights, and then because his feelings led him 
away. He was in conflict with the advisory committee, and 
therefore secretly arranged with the French Government for 
business which might have become of considerable value. He 
had undertaken to assist the liquidator as representing the 
existing company, not a company to be reconstructed, and 
he did something detrimental to the liquidation. He (his 
Lordship) held that there was an implied obligation not to 
do ihi of the sort. He was stil connected with the 
ayndicate in liquidation, and his position enabled him to get 
the contract. The plaintiff had a right to the account for 
which he asked, but he was satisfied that so far ae money was 
concerned there was not any large sum to come from the 
contract. On the whole it seemed to him that an account 
should be taken if the parties could not agree. Something 
ought to be done to put an end to these matters. His judg: 
ment wae for the plaintiff with costs of the action for an 
account. > 

Mr. Dovaras Hoce said he was prepared to take judgment 
for £900 and so avoid further proceedings. ies 

Mr. CoMPsTON asked that judgment might be suspended as 
to taking an account until he had had time to consider the 
question. | | 

His LonpsuiP said he was willing to do that on payment 
of the costs. | Aa ME 
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Industrial Electric Supply Conncil for the North-East 
Coast.—At a conference in Newcastle-on-Tyne on 10th inst., held 
under the presidency of the Lord Mayor (Mr. Walter Lee), it was 
decided to set up a District Council under the National Joint 
Industrial Council for the electricity supply industry for the 
North-East Coast, which will include Northumberland, Durham, 
and the Cleveland district of Yorkshire. 


Catalogues and  Lists.— AUTOMATIC AND ELECTRIC 
РОВМАСЕВ, LTD. 281-283, Gray’s Inn Road, W.C.1.—Pamphlet 
No. 18, " The Magnetic Solerometer,” describing experiments in 
steel-hardening, and a reprint from the ('o/Liery Guardian dealing 
with Wild-Barfield electric furnaces. 

. STERLING TELEPHONE AND ELkEcTRIC Co., LTD, Telephone 
House, 210-212, Tottenham Court Road, W. 1.—Publications Nos. 
270 to 275 inclusive. These pamphlets deal with (taking them in 
numerical order) :—Electric shaft signals, mining telephones, 
" Ferro-Case " telephones, bells, and buzzers, indicators (bell, &c.), 
and accumulators. Fully priced and illustrated. 
‚ THE EMPIRE RoLLER BEARINGS Co., LTD., 13, Victoria Street, 
S. W. 1.—“ Preliminary oatalogue (14 pp.) of roller bearings for 
use in various situatious, including shaft b-arings and axle boxes. 
Illustrated. 

Tae Hoover SUCTION SWEEPER Co., Lro., Walmar House, 


288-292, Regent Street, W.1.—--'"Cleanliness" (27 pp.) a well 


illustrated and neatly produced booklet recording the evolution of 
the vacuum sweeper and cleaner, The Hoover suction sweeper 
is illustrated in detail, and photographed in action. Also a 
fac-simile of the certificate of the Institute of Hygiene awarded to 
the company. | | | 

Мв. Н. W. SULLIVAN, 368 and 369, Winchester House, Е.С. 2.— 


List W 1,920, 24 pp., “Standard Condensers and Wireless 


Apparatus.” An illustrated and priced catalogue of condensers, 
small transformers, rheostats, valves, &c., for “ wireless " work. 


Trade Announcements.— As briefly announced here last 
week, an amalgamation of interests has been effected between the 
Electrical Apparatus Co., Ltd., and Messrs. Bray, Markham and 


Reiss, Ltd. Both are specialists in the manufacture of motor- 


contro] gear—the former having а complete line of gear for 
industrial purposes and the latter having specialised more 
particularly on Admiralty-type apparatus during the war. The 
joint enterprise will be run under the :egis of the E.A.C., but the 
technical management of the B.M.R. Works will continue as in the 
past, under the expert guidance of Mr. E. N. Bray. It is hoped 
that the increased resources of the combination will result in 
greater efficiency all round. | 

Messrs. FULLER'S UNITED ELECTRIC Works, LTD, have 
transferred their sales department from Chadwell Heath to 
Iddesleigh House, Caxton Street Westminster, in order to cope 
with increased business. Telephone number: Victoria 6563-4 " ; 
telegrams : '' Blocbat Vic., London." The company will shortly open 
a showroom onthe new premises for the exhibition of their 
products. 

THE L.P.3. ELECTRICAL Co. have removed their offices and 
stores to L.P.S. Works, Avenue Road, Acton, W. 3. Telephone: 
“Chiswick 1920" (two lines); telegrams: “Engineyor Act, 
London.“ | 

Mr. Stanley Carr has opened offices at 2 and 3, Red Lion Court, 


Fleet Street. Е.С. 4, as the TELEPHONE MAINTENANCE Co. He 
has been associated with the telephone trade for 25 years, and will 
carry out all descriptions of telephone work. 


THE ELECTBICAL ENGINEERING AND DEVELOPMENT, LTD., 
has commenced business at 82, Victoria Street, S. W. It has been 


formed, with Mr. E. Schattner as managing director, for the 
purpose of developing and placing electrical inventions on the 


market, for sale of patents, acquisition of foreign electrical patents, 
and the development of export trade by arranging agency agree- 
ments. It is stated that an electrical testing department for 


inventions is being equipped, and engineers have been appointed as 
representatives in the principal industrial countries. 


- Strikes.— During tbe past week there has been a strike 
of nearly 1,500 employés of the Pirelli-General Cable Works, Ltd., 
at Southampton. 7e Times reports that the grievance was that 
the employés were not receiving the standard rates of wages as 
The version given by the 
Daily Herald is as followa:—The Unions involved are the 
National Federation of Women Workers and the Electrical Trades 
Union. A fortnight ago representatives of the E.T.U. and the 
Federation met the employers on a question of wages. The 
meeting was adjourned until Tuesday of last week. On that day 
the employers, however, refused to negotiate with the E.T.U. on 


the ground that it did not represent the men. The reply of the 
E. T. U. and the Federation was to dispatch telegrams to the shop 


stewards, and within five minutes the whole works had stopped. 


.The Daily Herald stated that instructions were understood to 


have been sent out to members of the E.T.U. all over the country 


not to use the wires or cables produced by Messrs. Pirelli. 


A Sheffield paper reports that 100 employés of the D.B. Battery 
Co., Ltd., came out on strike on Tuesday morning. 


Copper and Lead Prices.—Mskssns. Е. SuirH & Co. 


.Teport:—February 17th: Copper (electrolytic) bare, £130, £2 de- 


crease ; ditto sheets, no change; ditto wire rods, £145, 42 deorease ; 


: ditto H.O. wire, 18. 5id., 44. decrease; silicium bronze wire, 


la, IIid., id. decrease, 


Messps. JAMES & SHAKESPRARE report February 17th: Copper 
bars (best selected), sheets and rod, £173, £2 increase; English 
pig lead, £54 10s., £4 inorease. 


Trade with Greece.—Orepir FACILITIES. — Some 
facility with regard to the opening’ of credits ‘abroad for payment 
of goods to be imported into Greece has been afforded by the 
following Government regulation :— MASS 

Merchants able to produce a certificate from the Financial Inspector of 
their district proving that they have been recognised as engaged in business 
for the period of two years up to date, are no longer called upon to deposit 
guarantee in cash. In lieu, thereof, the Government accept the merchant'n 
personal guarantee for 40 per cent. of the valhe of the credit opened. eos 


Commercial circles in Greece have welcomed this innovation, 
and hope that still greater facilities will shortly be granted to 
importers from foreign countries.  . 5 


Lead.—In their report for February 14th, Mxssns. 
JAMES FORSTER & Co. state :— | 


As far as supplies are concerned, the future is full of gravity. There is no 
indication from Australia of the opening of the Broken Hill Mines which have 
now been shut down for nine months. From Spain we can expect very short 
supplies. The Penarroya Co., producing three-fourths or more of the total 
output of that country, has disposed of the whole of its production for this year 
on the Continent, and for months past this well-known brand has been 
practically absorbed in France. From Mexico or America we cannot hope to 
make up the shortage or anywhere approaching it. General consumers are 
not active, but still consumption increases, and inust increase, The electrical 
cables and accumulator trades are very busy, and the outlook is towards an 
enormous expansion. Export trade is getting much too big to be encouraged 
in view of supplies, 


Messrs. G. Cawson & Co. report —. 


As we have so frequently pointed out, there are ашре supplies of Јева 
available--so long, however, аз ‘speculators continue to buy forward lead at 
extreme figures, the price of prompt metal seems of little importance to them. 
Some figures have recently been published, calculating that there may be a short 
supply of lead later in the year. All figures at present are most misleading. 
Apart from the Government stocks, there is a large quantity in store held 
privately and further quantities wil! probably be stored to help to sustain thc 
market. Arrivals this week have been fairly heavy. but exports are tritling. 
A great point is made of the falling off in Australia, the fact being that 
Australia is still producing 50,000 to 100.000 tons of lead per annum, so that 
with available stocks we nre sure of getting regular shipments. America 
remains more or less out of the market, except for bonded Mexican lead. The 
outlook is no clearer; we still maintain that present prices are far too high, 
und not justitled by the position, There is no disguising the fact that so long 
а^ speculators continue to buy und force ap prices, consumers must follow and 


.pay up when necessary to cover their requirements, 


Liverpool Electrical Dispute.— Our Liverpool corres- 
pondent says that Mr. L. G. Tate, the general seoretary of the 
National Federated Electrical Association, has issued a circular 


appealing to members to make a levy of 5s. per cent. of the total 


wages paid during the last financial year, stating the reason as 
follows :—In the Liverpool area the Electrical Trades Union have 
asked for wide concessions, such as 4s. 6d. per day country allow- 
ance, overtime at the rate of time and а half for the first four 
hours, and then double time, dirt money, danger money, payment 
for meal times when working night shifts, &c. The circular. goes 
on to state that if these payments are given in Liverpool they will 
be enforced in other parts of the country. The result has been a 
complete withdrawal of labour, and Liverpool members were 
asking what the N.F.E.A. were willing to do if they remained 
loyal to the Association. There is thus every рговресі of a pro- 
tracted dispute for which a settlement must sooner or later be 
found. Whether the representatives of the N.F.E.A. on the 
District Joint Industrial Council were empowered to agree to the 
new terms or not, it is evident that there have been misunder- 
standings, and it would appear to the writer a much more wise 
and saner course to pursue conciliatory methods, instead of hoping 
for a lasting settlement by the assertion of either side's ability to 
hold on. | ; 

Book Notices.—The Journal of the Röntgen Society, 
Vol. XVI, No. 62, January, 1920 (40 + xviii, pp.), 5s. net. London: 
Percy Lund, Humphries & Co., Ltd. The “ Electrical Notes 
review the most recent developments in radiology and kindred 
research work. Included in the Journal are interesting articles by 
Prof. W. Н. Bragg, Dr. A. C. Jordan and other well-known 
scientists. 

“Education and Training for the Electrical and Allied Engi- 
neering Industries,” A report of the Education Committee of the 
British Electrical and Allied Manufacturers’ Association. London: 
E. Arnold. Price 3s. 6d. net. 

" Bulletin of the National Electric Light Association." Vol. VII, 
No. 1. January, 1920. 92 pp. New York: $3 per annum.— The 
first number of the new volume has been oonsiderably enlarged 
and reconstructed. Among many other interesting features are 
remarkable photographs of electric lighting in New York and 
elsewhere. pes 

A leaflet issued by Mr. R. Bowden, о/о Messrs. Elt & Co., 14, 
Bedford Row, W.C. 1, gives а brief summary of some important 
alterations in the law affecting British patents and designs. 

„Wireless Telegraphy (second edition). Ву W. Н. Marchant, 
pp. ix + 294; 201 figs. London: Sir Isaac Pitman & Sons, Ltd. 
Price 7s, 6d. net. 


A. O. E. C. Meeting.— The annual general meeting of tlie 
Association of Officers and Staff Members of Electricity (Power 
and Supply) Companies of Great Britain, was held on Tuesday last, 
when the report of the Executive Committee was submitted. The 
report stated that Sir A. В. W. Kennedy had accepted the presi- 
dency, and pointed out that the new Clause 17 of the Electricity 
(Supply) Act, for the protection of employés, was practically 
identical with the proposals put forward on behalf of the Associa- 
tion. The accounts showed а credit balance of &183,. i 
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The Ediswan Staff Association.— This Association is 


carrying out an attractive programme of social events during 
the winter season at the Ponders End Works. One of these 
gatherings was held on the evening of Saturday, February 7th. 
About 100 members sat down to dinner in the staff café, Dr. 
C. E. Hiatt presiding. Subsequently & largely-attended con- 
cert was provided, Mr. Е. Н. Holyday officiating as musical 
director. The recently organised Pierrot Troupe, recruited 
from the ranks of the staff, made their initial bow to the 
public, and gave an extremely creditable performance of 
choruses, duets, solos and humorous interludes, the members 
of the troupe being: Mrs. Laughton, Miss Horne, Miss M. 
Warren, Miss N. Bourne, Miss Young, Miss M. Young, Miss 
E. Outten, Miss Walker, Messrs. Н. G. Holyday, G. Tuffill, 
Т. C. Black and E. C. Pembery. Other contributions to the 
1 were furnished by Little Jack and Mr. J. 
oore. 


Social Club at Enfield.— In connection with the Enfield 
Ediswan Cable Works Social Club, a successful inauguration 
social and dance was held on Saturday, February 7th, in the 
George Spicer echools, Enfield. The company was represented 
by the president, the Rt. Hon. Viscount Grimston, director, 
and the following vice-presidents: Mr. F. Plutte, managing 
director, Mr. A. V. Downton, technical director, and Mr. G. 
Heffernon, works manager. Various departmental managers, 
members of the staff, and 300 employés were present. Vis- 
count Grimston, who presided, wae given & very hearty recep- 
tion. He said he regarded the club ae а very happy step in the 
right direction for the promotion of good feeling and social 
development, and he expressed the opinion that the club could 
do much good; he wished it success. In referring to present 
day unrest, he said that we were in danger of becoming 
somewhat hidebound in our attitude towards present day 
problems, and tending to level down, and lose our sense of 
proportion, and wider vision. At the close of the first half 
of the musical programme Mr. Downton proposed a vote of 
thanks to Viscount Grimston and Mr. Plutte, and read letters 
of good wishes from Sir Ralph Ashton and Mr. J. Aepin, 
two other directors. Viscount Grimston responded. Dancing 
formed the second part of the programme. The evening was 
a very enjoyable one, thanks to the artiste, the entertainment 
committee, and some members of the staff. Mr. Ernest Hup- 
feld is the club’s enthusiastic secretary. А series of socials, 
whist drives, dances, &c., is contemplated. 


All through a Calendar.— We hope we succeed in hiding 
the blushes as we publish the following communication re- 
ceived from the City Electrical Co., of 1, Emerald Street, 
W.C. In the ordinary course we only publish the correspon- 
dence which damns us for our faults, but in this instance we 
recognise that we are doing the reader, the firm interested, 
the trade as a whole, and incidentally our humble selves some 
slight service by giving expression in print to what so many 
have it in their hearts to say :— 

We thank you for your very courteous acknowledgment 
of our calendar in the columns of the Review. How widely 
read and valued are your commendations is evidenced by the 
extraordinary number of applications we have received for 
copies. We should esteem it a great favour if you could find 
space to intimate to your readers that a second issue is being 
prepared, and all applications will be filled as speedily as 
may be. The result has convinced us of the value of the 
REVIEW as an advertising medium, and we have handed your 
advertising department a 52 insertion contract, the first of 
which we hope will appear in the current issue. We have 
‘purchased the Vulcan Works, Hoxton, which enables us to 
make the expansion that the great increase in our business 

made necessary. Our stocks of new Motors, Dynamos, 
and Switchgear can now be considerably increased for the 
service of ELECTRICAL REVIEW readers. 


Wages for London Kinema Operators.—The London 
and Home Counties branch of the Cinematograph Exhibitors’ 
Association of Great Britain and Ireland and the E.T.U. have 
approved the following rates and conditions for their members 
employed in the Metropolitan area, i.e., within a 15 miles 
radius of Charing Cross. There are two main classes, chief 
operators and second operators. The first class is to be paid 
the district rate of a journeyman electrician (at present 
ls. 94d. per hour) as a minimum, and chief operators in charge 
of producing plant the rate of a charge hand electrician (now 
ls. llid. per hour). A chief operator is defined as one with 
four years’ experience in the work. Second operators are to 
receive & miniumm of 1s. 3d. per hour—the necessary period 
for qualification being two years. Where the weekly takings 
of a theatre exceed £120, a chief operator must be employed 
but otherwise a second operator may be engaged and paid 
24. per hour extra. Apprentices or probationers must be paid 
£l per week for the first six months, rising to £2 for 
the fourth six months, after which period they become 
eligible for classification as second operators. Men and 
women are to be paid equal rates. The maximum work- 
ing day will consist of 8 hours (Sundays 5 hours). Holidays 
are to be granted as follows: One week after six months’ 
service, and two weeks after one year. These rates are to 
take effect as from December 1st, 1919. 


Mazda Staff Concert.—A Mazda Bohemian concert was 
held on February 6th at the Falstaff Hotel, Eastcheap, Е.С. 
An excellent programme of music was rendered, most of the 


artists being members of the Mazda House staff. The func- 
tion, the first of its kind since the outbreak of war, was & 
reunion, the energetic organisers, captained by Mr. W. E. 
Bush, having brought together many former members of 
the staff. The chair was occupied by Mr. E. Coote, who, at 
the unanimous request of the audience, caused a meseage 
of sympathy to be sent to Mrs. Willcox, accom d by 
earnest wishes for the speedy recovery of Mr. F. W. Willcox, 
the general manager of Mazda House, who, we regret to learn, 
has been seriously ill for some weeks. 


Whitley Councils for Electricity Supply.—A meeting of 
the No. 6 District Joint Industrial Council was held in Bristol on 
Monday, February 16th. Mr. H. Faraday Proctor, chairman, 
reported the completed list of the employers’ representatives as 
follows :—Mr. Н. Е Proctor, Alderman G. Pearson and 
Councillor A. E. Thomas, Bristol, Alderman Sir H. T. Hatt, Bath ; 
Mr. W. J. Bache, Oheltenham ; Mr. F. Н. Corson, Gloucester ; Mr. 
G. Charlton, Weston-super-Mare ; Mr. A. B. Randall, Salisbury ; 
Alderman G. H. Stevens, Swindon ; Mr. H. Leather, Minehead ; 
Councillor J. E. Kingsbury, Taunton ; Mr. J. Eliot Mills, Keynsham. 
A return of the undertakings in the area which are paying the 5s. 
award was reported, also a return of the undertakings which have 


adopted the 47 and 48 hours’ week. A levy to meet the expenses 


of the District Council was decided upon, an equal amount being 
required from the undertakings and from the Trade Unions. 


Dissolutions and Liquidations.—REx ACCUMULATOR 
Co., LrD.—Winding up voluntarily. Liquidator, Mr. М. Leggett, 
Dashwood House, 9, New Broad Street, E.C. Meeting of creditors 
was called for Wednesday, February 18th. | ‚ 

HEYEs & Co., electrical engineers, Douglas Side, Wigan.—Mr. 
W. A. Heyes and Мг. L. О. Heyes have dissolved partnership. 
Mr. W. A. Heyes will attend to debts and continue the business. 


German Copper Prices.—A wireless message says that 
the German Raw Copper Association has increased its sale price 
by 372 marks to 8,877 marks the 2 owt.— Times. 


New Norwegian Electrical Company.—The Aktieselskab 
Nordiske Kabel og Traadfabriken has decided to raise its capital 
from 5,000,000 to 10,000,000 kroner. 


Catalogues Wanted.—Mr. Edward  Birin, Latvian 
Consul in London, asks for catalogues of electrical machinery and 
lighting accessories to be sent to him at 4, Draper's Gardens, 
Throgmorton Avenne, Е.С. 3. 


The German Glow Lamp Trust.— The combination of 
wire lamp makers in Germany, to which referenoe was recently 
made in this journal, has now been constituted by the formation of 
a partnership company under the title of the Osram Werke G.m.b.H., 
Kommandit Gesellschaft, Berlin. The company, which has an 
ordinary share capital of 1,000,000 marks and & partnership capital 
of 29,000,000 marks, incorporates the glow lamp works of the 
German Incandescent Gas Light (Auer) Co., the A.E.G., and the 
Siemens & Halske Co., and negotiations are proceeding with a view 
to the inclusion of other glow lamp makers in the country. Mort- 
gage bonds for 30,000,000 marks, and of the 44 per cent. type, 
redeemable at 102 per cent., have been issued, and will shortly be 
offered by a banking syndicate for subscription. The parent com- 
panies are all represented on the board of directors, to which a 
delegate of the National Bank also belongs. 


British Trade with Turkey.— We welcome, after between 
five and six years’ suspension, the Journal of the British Chamber 
of Commerce of Turkey and the Balkan States. It makes its 
re- appearance, the first number since August, 1914, as a monthly 
Trade journal issued from Constantinople, under date January, 1920. 
We tender to the organisation our good wishes for uninterrupted 
and useful service in the interests of British trade. The opening 
notes, headed “In Memoriam," include a list of the Englishmen in 
the British community in Constantinople who served in the 
war and made the great sacrifice. A general survey of the trade 
situation follows. It goes without saying that the economic and 
financial situation in Turkey is critical. There is great congestion 
of goods at Constantinople, some intended for Turkey, and more for 
South Russia. There is a full list of members of the Chamber, and 
a good deal of general business information. 


Auction Sale.— By direction of the Disposal Board, 
Ministry of Munitions, Messrs. HARRIS & GILLOW will sell by 
auction at Shoreham Camp, Sussex, on March 3rd and 4th, the 
camp buildings, building material, &c., and a quantity of eleotrical 
appliances, &o., including switches, meters, pendants, switchboards, 
ко 


Тнк ASSETS AUCTIONS Co. will sell by auction, on February 25th, 
at Newington Causeway, several tons of brass rod and large quanti- 
ties of brass terminals, copper plates, lampholders, &о For full 


particulars see our advertisement pages to-day. 


French Profit-Sharing Proposal.—The Economic Review 
quotes Petit Marseillais, stating that according to the Bill sub- 
mitted to the French Chamber seeking to make oompulsory the 
participation of employés and salaried persons in their employer's 
profits, the employer should dispose of at least 15 per cent. of his 
net profits in this manner: 10 per cent. should be divided among 
the employés in proportion to their average salary for the year; 
the remaining 5 per cent. should be placed to a regional union fund 
with the object of distributing the profits equally among employés 
and workers of the same vocation once a year, | 
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LIGHTING AND POWER NOTES. 


Aberdeen. NRW Suxn-Srations.—Two new sub-stations 
are to be erected in King Street and Jamieson Quay. The Town 
Council is applying for increased borrowing powers to the extent 
of £145,000. | | 

Alloa. — Prick INCREASE.— The Town Council is 
inoreasing the present charges for electricity in the burgh by 
20 per cent. 

Ammanford.—ELkcrBRicrTY | SuPPLY.—The proprietor 
of the supply system has offered to sell the undertaking to the 
Council] for £15,000. Failing purchase, he intends to apply for 
power to increase charges by 100 per cent. 


Bewdley.—PRicE INcREASE.— The Electric Light Co. 
has informed the Town Council that the price for electricity is to 
be increased to 7d. per unit ай from last September. 


Birstall, — BREAKDOWN. — Considerable inconvenience 
and loss to business people were caused by a breakdown at the 
transformer honse at the works of Mesars. Henry Longbottom and 
Oo., through which the locality is supplied. The supply to Birstall 
was not resumed until the following day. 


Blackburn.—NEw SrarTION.—It is stated that the 
demands for supply from the new generating station now being 
erected at Whitebirk will completely absorb the output, and the 
question of additional plant is already under consideration. 

Loan.—The Town Council is applying for sanction to borrow 
£130,000 to be expended chiefly in extension of the area of 
distribution. 

Bootle.—LOAN.— The Bootle Corporation is applying to 
the Ministry of Health for the loan of nearly £8,000 for the 
erection of new offices, workshops, and stores, at the Marsh Lane 
electricity works. 

Chepstow.—T1DAL PowER.—The construction of dams 
to enable the rise and fall of the tide to be utilised for the generation 
of electricity, is being considered. The rise of the tide at 
Chepstow is stated to be the second largest in the world—40 ft. 


Chorley Wood.—Time ExrkxSsTION.— The Urban District 
Council has protested against the continued extension of time for 
laying distributing mains under the Rickmansworth and Chorley 
Wood Electric Lighting Order. A further six months has been 
granted from January 31st last. 


Crieff—Town LiaHTING.—Àn expert has been called 
in by the Council to report upon the cost and practicability of the 
installation of a lighting scheme, &c. 


Dewsbury.—Loan.—The Town Council proposes to 
apply for a loan of £22,120—£8,6500 for the purchase of the 
necessary plant in connection with a bulk supply from the 
Yorkshire Electrio Power Co., and £13,620 for mains and distri- 


bution extensions. ' 


Dundalk.—INQuUIRY INTO Prices.—The Council has 
received sanction to increase the maximum charge for lighting to 
10d. per unit. The increase, however, is not yet being imposed, as 
it is stated that electricity for power is being sold at a loss, and 
consequently it would be inequitable to recoup the loas by an extra 
charge for lighting. A Committee has accordingly been appointed 
to investigate and report upon the subjeot. 


Grantham.— PRICE INcREASES.— The Town Council has 
been notified by the Urban Electric Supply Co., Ltd., that charges 
for electricity will be advanced as follows, commencing from the 
December meter readings :—Power, first 100 units per quarter, 7d. 
per unit; next 3,000, 34d.; and beyond, 23d. Heating, first 100 
unita, 344, ; and beyond, 23d. per unit. The company is seeking to 
raise the maximum to 18. 2d. per unit, and the Council is opposing. 


Grimsby,—LoAN.—The Town Council has decided to 
make application for an amount of £10,000 in addition to the loan 
of £100,000 already sanctioned. Consumers аге to be charged 58. 
per annum meter rent, payable in advance. 


Kilkenny. — LIHrꝶma  SCHEME.— Applications from 
consulting engineers are being invited in connection with the 
formulation of a lighting scheme for the town. 


Kirkcaldy, — SUPPLY  UxpERTAKING.— Although the 
demands for electricity exceed the output of the generating station, 
the Electricity Commissioners will not sanction extensions, and the 
Town Council is, therefore, contemplating taking a bulk supply 
from the Fife Electric Power Co., as an auxiliary to the town 
supply. The Commissioners, however, apparently desire the 
Council to dispose of ita generating station, and receive a supply 
from the Fife Electric Power Co. only. 


Littlehampton,—Tows LianmrING.— The Urban District 
Council has given consent to Mr. Prior, of Burgess Hill, to carry 
out an electric lighting scheme for the town by means of an over- 
head system. 


Liverpool.—CoMMITTEES.—The City Oouncil has been 
considering a proposal to appoint separate committees to deal with 
matters oonoerning the electricity and tramway departments. At 
present the two undertakings are combined. An alternative 
suggestion is that the existing Committee should hold separate 


meetings for each department. 


London.—Hackney.—The report of the Electricity and 
Finance Committee of the Borough Council for the year ended 
March 31st, 1919, gives the total income and expenditure as 
£115,883 and £67,805 respectively, leaving a gross balance of 
£48,078. The deduction of loan charges, insurance. and other: 
expenses resulted in а net profit of £8,618. The figure for the 
previous period was £10,763. | 


Manchester.—SEwaAaE Works.—The Rivers Committee 
recommends the substitution of electric power for the present 
steam plant at the Withington Sewage Works. The cost of the 
installation will be £3,500, and the annual working expenses £1,600, 
as against the present annual cost of E 2, 640. | 


Middlesbrough.—ExTENsIONS.—In accordance with the 
electrical engineer's recommendations, the Town Counoil has 
decided to apply for a loan of £69,000. This includes over £20,000 
for extension of mains and distributors, £406 for boosters, and 
£6,000 for a rotary converter. 


Plymouth, — Extensions. — The Town Council is 
applying for sanction to а loan of £54,000 for cable extensions. . 


Ramsgate.—PRoPosED Prick IwcREASE.—The local 
Electric Light Co. has submitted for the Council's consideration 
the draft of а Bill authorising the increase of the present maximum 
price (8d. per unit) to 1s. 2d. The Town Council will oppose this 
in conjunction with other public bodies. | 


Rathmines (Co. Dublin).—Loan.—An inquiry is being 
made into the oirpumstances attending the Council's application for 
power to borrow £10,000. This amount is required for the 
extension of the electricity undertaking, and to cover work already 
completed. 


Stafford. ExtTENsions.—The Town Council is applying 
for sanction to borrow £2,000 for mains extensions, &c, Electricity 
for shop lighting is to be supplied at the charge of 5d. per unit, 
subject to a minimum of three lights per shop and a payment of 
158. for the installation of a time-switch. 


Stretford. — PLANT PuRCHARE.—The Urban District 
Council has recently purchased the undertaking of the Trafford 
Power and Light Supply (1902), Ltd. 


Sunderland.— Рворозер ExTENSIONS.— Proposals for the 
extension of the electricity works, at a total oost of over £127,000, 
were submitted to the Corporation last week. Among the items 
put forward are two new boilers, coal-handling machinery, a 
cooling tower, switchgear, a rotary converter, and the erection of 
an additional sub-station. The engineer states that the additions 
will effect a considerable saving. The Electricity Committee asked 
for time to consider the scheme, and a special meeting is to be 
called to deal with the matter, 


Swansea.—FINANCE.— The deputy borough treasurer on 
February 12th sought the approval of the Finance Committee for the 
utilisation of two sums of £8,000 and £3,000 out of the sinking 
fund of the electricity undertaking for capital purposes. He said 
there was a great advantage in applying moneys in this way, 
inasmuch as if they borrowed money they would have to pay 
considerably more than by this method. The Committee agreed 
to this proposal, ; 

Tredegar.—PRoposep ELECTRICITY Works.—A Parlia- 
mentary Bill is being promoted by the Urban District Council, 
which will enable it, inter alia, to erect a power station and com- 
mence a supply within two years. The maximum price is fixed at 
8d. per unit, subject to an agreed minimum of 138. 4d. per quarter. 

Walkden. — SuB-STATIONS.— The Lancashire Electric 
Power Co. has erected а sub-station in Brackley Street in order to 
cope with increasing demands. Messrs, E. Lane & Sons, cotton 
manufacturers, have built a private sub-station. 


Whitby. Loan.—The U.D.Cghas applied for a loan of 
£9,000 for electricity purposes, in addition to £21,000 previousl 
sought. | 

Whitehaven. — EXTENSIONS.—The Town Council is 


applying for a further loan of £4,800, principally for the purpose 
of mains extensions. 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—EXTENSIONS.— The Town Council has decided to 
double the track to Prestwick at an estimated cost of £14,400. 
£30,000 is to be spent on track renewals in the centre of the town. 


Bradford.—SLIPPER CoNTBACT.—Àn invention of the 
tramway manager, Mr. R. H. Wilkinson, a double-jointed slipper 
contact, has recently been introduced on the Bradford cars. 


Burnley.—REPoRT on AccIDENT.—On December 3rd 
last, one of the Corporation’s cars was ascending the Briereliffe New 
Road hill, and at a point about 180 yards from the foot of the hill it 
commenced to run back, eventually overturning or a curve, Five 
persons were injured, but neither driver nor conductor was hurt. 
In his report upon this accident, Major G. L. Hall, R.E., states 
that, upon examination of the damaged car, he found that the 
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positive lead of one of the motors had been broken off, which must 
have resulted in a loss of power, rendering the driver's attempt to 
apply power by means of the “ series notches " ineffectual. Major 
Hall blamed both driver and conductor for the accident. The 
former did not use his hand-brake properly, or the car oould have 
heen held back; and the latter did not have the track-brake near 
the rails. in accordance with instructions, as in his evidence he 
oe that he had to give the wheel about 15 three-quarter 

В. 


Chatham.— Year’s WORKING.— The accounts of the 
Chatham and District Light Railway Co. for the year ended 
December 81st, 1919, show a gross balance of £26.225, the total 
revenue and expenditure being £78,840 and £52,615 respectively. 
After the deduction of rents, interest, &c., the result was a net 
balance of £14,259. | 


Dublin.—ExProvEks' WacEs.— The employés of the 
Dublin Tramways Co. have accepted the company's offer to increase 
the wages of men by bs. a week and boys by 2s. 6d. a week, 
retrospective as from January lst last. 


Jamaica.— TRAMWAY STRIKE.— The Conciliation Board 
formed to deal with the tramway dispute has settled the matter by 
granting substantial increases to both motormen and conductors. 


Lancashire.— RariLwAv ELEcTRIFICATION.— Referring 
to the proposed electrical extensions on the Lancashire and 
Yorkshire Railway Co.'s line at the annual meeting of the share- 
holders, the chairman said the directors were satisfied with the 
results of the electrification of the line, and they now favoured an 
extension of the electrification between Manchester and Oldham. 
and on to Shaw and Royton. The proposed extension formed part 
of a complete scheme which was prepared some time ago. As to 
the suggestion that the line should be electrified as far as Rochdale, 
that would be considered when they had carried out the scheme as 
far as Royton, but nothing definite could be done at present. 


Leyton.— Opposition TO BILLS. A meeting to decide 
the question of opposing the Tramway Bills of the London and 
Middlesex County Councils is being held on February 21th. i 


London.—Owing to the failure of a signal, delay was 
caused on the Piccadilly and Brompton tube on Wednesday last 
week. Оп the same day tramcars were held up in the Old Kent 
Road through a plough jamming. 

Surplus stock at the tramcar depots was disposed of by the 
London County Council for £11,840. 

PARLIAMENTARY Вів. — The Bills relating to tramway 
extensions deposited at the House of Commons by the London 
County Council and the Middlesex County Council have been referred 
to the Standing Orders Committee for its decision regarding non- 
compliance with the Standing Order. which stipulates that the 
consent of local authorities affected by such Bills must be first 
obtained. | 

WORKMEN'S FABEs.—Referring to the proposed abolition of 
workmen's fares, Lord Ashfield recently stated that these were 
merely an old tradition—a form of charity—and wages should 
y be such as to permit the payment of full fares by the working 
classes, 

‚ HACKNEY.—The London County Council Finance Committee 
recommends that sanction be given to the Borough Council for the 
borrowing of £7,300 for the provision of electrically-propelled 
refuse vehicles and incidental expenses. 


Plymouth, — EXTENSIONS. — Among recent proposals 
adopted by the Town Council were items of £28,000 for the pro- 
vision of new cars, £30,000 for the establishment of & motor- 
omnibus service, and £5,000 for plant extensions. 


Pontypridd.— EMPLOYES’ WAGES.— The Council received 
a letter last week from the Tramwaymen’s Union, asking that the 
wages of the employés should be brought up to at least the figure 
now being paid to labourers and scavengers. The engineer and 
manager (Mr. J. E. Teasdel) supported the suggested increase, but 
in view of the fact that the tramwaymen were represented on the 
Tramways Joint District Council, irecommended that any action 
taken should be a concerted one. He added that the wages at 
present amounted to £26,285 per annum, and the increase suggested 
would mean a further expenditure of £1,300. This, he thought, 
would involve a revision of the fares. The manager's recommend- 
ation as to concerted action was agreed to. 


Prestwich.— Opposition To BILL.—On the ground that 
the Salford Corporation is not offering to contribute sufficient 
towards the maintenance of the roads it will use, the Prestwich 
and Whitefield District Councils, together with other authorities, 
have decided to formally oppose the Salford Bill by which it is 
sought (inter alia) to run motor- buses, and extend tramway 
routes in localities adjacent to the borough. The amount offered 
by the Salford Corporation ів three-eighths of 1d. per car-mile. 


Transport Workers’ Wages.— Following the application 
for a wage increase for commercial road vehicle workers, 
it is reported that the National Transport Workers’ Federation 
has applied for an increase for all tramway and omnibus 
workers, to bring the wages up to 44s. per week above pre-war 
rates. The case for the tramway workers will come before the 
Joint Industrial Council for the tramway industry on February 26th. 


vorkshire.— STORM DAMAGE. During recent storms the 
overflowing of the river Aire flooded several tramway routes in the 
Calder Valley, and caused a great deal of damage. Overhead wires 
were also torn down. RO 


TELEGRAPH AND TELEPHONE NOTES. 


Australia,— The Marconi Co. announces that ordinary 
telegrams, routed ' гій Marconi and Pacific," may be accepted on 
and from February 16th for Admiralty Island, Australia (including 
Flinders Island, King Island, and Woodlark Island), Bougainville 
Island, British New Guinea, Cook or Hervey Islands, Fanning 
Island, Fiji Islands, Marshall Islands, New Britain, New Hebrides, 
New Ireland, New Zealand, Norfolk Island, Ocean Island, Samoa, 
Solomon Islands, Tahiti and Tulagi. The charges for messages во 
addressed are 2d. less per word than the cable rates specified in 
Column 2 of the relative pages of the Post Office Guide. These 
messages may be handed in at Marconi House, Strand, W. O. 2, and 
14, Fenchurch Street, E.C.; or any post office in the United 
Kingdom. | - 

Bolivia.— Four of the six new lines which are to be added 
to the telegraph system are now under construction. A wireless 
station has been installed at Cobija, with offices in Brazil, whereby 
the north-eastern part of the country is placed in direct com- 
munication with the other parts of the Republio. 


Denmark.—The Conciliation Commissioner's mediation 
proposals have been rejected by the Danish telephone workers who 
remain on strike. It is stated that the proposals differed very 
slightly from the offers made by the companies.— Economic Heciew. 

The strike came to an end during the week-end, the workers 
having failed to secure the big rise in wages which they demanded 
six weeks ago. | 

The Danish Budget for the financial year 1920-21 contains а 
proposal to construct new telegraph routes, including linea from 
Copenhagen to Hellerup, Gilleleje, Kallundborg, and Skodaburg. 


High-Speed Wireless Transmission,— When, probably 
in the not very distant future, it has become the normal practice 
to receive wireless messages much in the same way as ordinary 
line telegraph messages are nowadays received—that is, in the 
form of paper-strip inked in the Morse code or printed in Roman 
character, or when it has also become customary to transfer a 
wireless message automatically and immediately to land-line 
instruments, and perform these operations at the same speeds as 
those now possible in line telegraphy—it will be interesting to 
have it on record that some of the pioneer work in these directions 
has been carried out by ofticers of the Royal Engineers and other 
workers attached to them. For some time experiments have 
been in progress at the Signals Experimental Establishment, 
at Woolwich Common, and it is now found to be quite prac- 
ticable to handle traffic by wireless telegraphy at speeds of 
100 words per minute, using the standard Post Office type of 
Wheatstone transmitter with punched tape for transmission and 
the standard Wheatstone inker for reception. It is obvious that a 
message which can be made to operate an inker, can also be 
employed to actuate a printer receiver of the Creed or other well- 
known type, or to operate a line transmitter, and 80 translate the 


wireless message direct on to land lines. The first practical 


testa of this method were carried out between Woolwich and 
Bedford in July, 1919, when a speed of 62 words a minute waa 
reached. After other trials, with gradually improved instrumenta, 
a prolonged test was made between Woolwich and Weymouth, 
using quite moderate power. The apparatus was not tried at 
much over 100 words per minute, but perfect records were obtained 
&t the following speeds :—2,017 words in 30 minutes ; 901 words 
in N minutes; 379 words in 4 minutes. Those accustomed to 
handling wireless traffic will readily realise the value of being able 
thus to receive at speed on a standard inker, and will appreciate 
the value of this experimental work. It may be added that there 
would not appear to be very much difficulty from the electrical 
point of view in attaining very much higher speeds. The only 
limit is that set by the exigencies of mechanical design. 


Iceland.—At the end of 1918 the telegraph and tele- 
phone systems comprised 1,402 miles of pole line, 4,139 miles of 
wire, 140 stations, 1,877 telephone instruments, and 12 telegraph 
installations. In Reykjavik there were 752 telephone subscribers ; 
in Akureyri, 139 ; and in Vestmannaeyja, 79. 


New Telephone Exchange.—A new public telephone 
exchange, called Broadway, was to be opened at Jupp Road, Strat- 
ford East, on Saturday. The exchange is a temporary one, designed 
to relieve the Stratford area, and will open with the transfer of 
225 subscribers lines from the exchange. Broadway will be the 
second new exchange opened since the new year for the relief of 
existing exchanges, the first being Latchmere, in the Battersea 
area. A third eachange, to be called Clerkenwell, is nearing com- 
pletion. 


Spain.—A Royal Decree was published on January 18th 
describing the measures to be adopted in Spain in respect of wire- 
less telegraph and telephone installations. According to the 
Board of Trade Journal, permanent installations are still to be 
controlled by the Decree of February 8th, 1917, and temporary 
installations are permitted for a limited period under certain reser- 
vations stated in the new Decree, which may be inspected at the 
Department of Overseas Trade, 35, Old Queen Street, Westminster, 


S. W. 1. / 


United States.—According to the report about to be 
issued showing the result of the census of telephones covering the 
year 1917, there are 53,234 separate telephone systema and lines, 
which operated 28,827,188 miles of wire in the United States, and 
connected 11,716,520 telephones, and 21,175 public exchanges, The 
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messages aggregated 21,845,792,335. Figured on the estimated 
population of the country in 1917, this gives 211 messages per 
annum to every man, woman, and child. The industry in 1917 
.gave employment to 262,629 persons, of whom over 65 per cent. 
were women. The sum paid out in salaries and wages amounted 
to $175,670,149. These employés operated plant and equipment 
valued at 81, 492,329,015, which yielded operating and non- 
operating revenues of $391,499,531. The report discusses the 
development of the telephone industry, telephone equipment and 
traffic; offers interesting comparisons between the Bell and other 
systems, and between the telephone system as a whole and the 
telegraph system ; and gives important financial statistios of the 
industry. The dominating part that the Bell system plays in the 
industry may be illustrated by the fact that of all the other 
systems reported, 96˙1 per cent. reported annual incomes of less 
than $5,000. During the decade 1907-1917 wire mileage increased 
129 per cent., the number of telephones 102'8 per cent., the number 
of messages 90'5 per cent. for systems having incomes of $5,000 or 
more. While the revenue has more than doubled during the 
decade. the expenses have increased at an even more rapid rate. 
Salaries and wages paid, advanced from 47˙4 per cent. of the total 
expenses in 1912, to 54'2 per cent. in 1917. For systems reporting 
annual incomes of more than $5,000 in 1917, the average total 
revenue per telephone was $38.41, average net income per tele- 
phone $6.18, and average surplus per telephone $1.46. This 
report of the telephone industry is part of the ''Census of Elec- 
trical Industries" which was taken in 1918, covering the opera- 
tions of the fiscal year 1917.—7. J: T. Age. 


E 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in whioh the “ Official 
Notice" appeared.) е 


ОРЕМ. 


Aberdare.— Urban District Council. Electricity and 
Tramways Department. Stores for 12 months, including cables, 
meters, joint boxes, electric lamps, &c. (February 6th.) 


 Anstralia.—MELbOURNE.— March 30th. City Council. 


12,000 metal filament incandescent lampe. (February 6th.) 
April 12th. City Council. Two 2,000-kw. rotary converters ; 
н.т. switchgear, 6,600 v.; D.C. awitchgear, 600 v. (January 30th.) 


Bedford, — February 21st. Electricity Department. 
E. H. r. cable and transformers, E. H. T. switchgear. (February 6th.) 


Belfast. March 10th, Electricity Department. Stores, 
including meters, cables, electrical accessories, lamps, carbon 
brushes, &c. (See this issue.) 


.  Belgium.— February 27th. Munitipal authorities of 

Villers-le-Peuplier (Province of Liege) are inviting tenders for the 
concession for the supply of electrical energy for lighting and 
power purposes in the district. 


Bedwas (Mon.). —. March 4th. Bedwas Navigation 
Colliery Co., Ltd. Six months’ supply of stores, including elec- 
trical goods, &oc.. (February 6th.). | 


Belfast.—March ?2nd. Electricity Department. 
handling plant. (See this issue.) 


"Bristol.—February 28rd. Electricity Department. One 
2,000-kw., single-phase, 2,200-v. turbo-generator, complete with 
condenser and auxiliaries. (February 6th.) 


Broughton (nr. Chester).—February 25th. Hawarden 
"Union, Installation of electric light at the institution. The 
Clerk, Union Offices, Broughton, nr. Chester. 


Chester-le-Street (Co. Durham).—March 8rd. Urban 
District Council. Underground mains and all equipment for lighting 
district by electricity. F. J. Gray, Clerk, Council Offices. 


Coal- 


Doncaster.— March 2nd. Electricity Department. Two 
3,000-K w., three-phase turbo-generators, with condensing planta. 
(See this issue.) 

Dundee. — February 23rd. Town Council. Electric 
lighting work at City Hall Buildings. Mr. J. Thomson, City 
Architect, Muncipal Offices, . 


Farnworth.— February 25th. Urban District Council. 
One 750-k W. rotary converter, transformer, switchgear and instru- 
mente, cables, &. (February 13th.) 


France.— March 5th. French State Railway authorities, 
43. Rue de Rome, Paris. Tenders for an electric lighting and 
power installation at the new railway works at Sotteville Quatre- 
Mares, near Rouen. ' 


at the absence of any details. 


Gillingham,—February 28th. Electric Light and Power 
Department. Two 700 to 800-B.H.P. combined Diesel engines and 


‘alternators. (See this issue.) 


Hammersmith. — March 3rd. Electricity Committee. 
Stores for 12 months, inoluding electrio light sundries, insulated 
wire, meters, jointing compound, &c. (February 13th.) 


Lincoln.—March 2nd. Electricity Department. One 
cor a battery, for St. Swithin's Power Station. (February 


London.—Great Central Railway. March 17th. Stores 
for 12 months, including electrical line construction, electrical 
apparatus, wires, cables, lamps, &c. Specifications from Mr. W. 
Williams. Stores Superintendent, G.C.R.. Gorton, Manchester. 

H.M. Office of Works. February 26th. 12 months’ supply of 
fuseboards, switches, &c.  Uontroller of Supplies, King Charles 
Street, Westminster, S.W. 1. | 


Madagascar.—TAMATAVE.— March Ist. Paris, Ministere 
des Colonies (Service Administratif Colonial) Construction of 
water and electric supply services in the City of Tamatave, 
including development of the Volobefalls, and supply of electrical! 
machinery, &c. 


Manchester.—February 24th. Tramways Committee. 
Permanent-way points, tongues and centres; tramway-type amp.- 


hour meters and geueral stores, including motor perta, resistances, 
lampe, cable, &c. J. M. McElroy, General Manager, 55, Piccadilly. 


Merthyr Tydfil. — March 9th. Board of Guardians. 
Electrical fittings for six months. The Workhouse Maater. 


New Zealand.— DUNEDIN.— April 26th. The Imperial 


Trade Correspondent at Dunedin has forwarded а copy of the speci- 
fications and plans in connection with a call for tenders by the 


Dunedin City Council for (4) electric car bodies; (/) car trucks; 


and (c) car equipment. These documents may be consulted by 
British firms interested, at the Department of Overseas Trade 
(Development and Intelligenoe), 35, Old Queen Street, S.W. 1 
(Room 49). Copies of the specifications and plans can be obtained 
from the Town Clerk, Dunedin, on payment of a fee of £1 (return- 
able as usual). 


Salford.—February 23rd. Electricity Department. Two 
water-tube boilers, with stokers, mechanical-draught plant, &c. 
(February 13th.) - 


Uruguay.— February 27th. General Administration of 
the Electric Power Station of the State. 97,500 electric metal- 
filament lamps. A copy of the conditions can be seen at the 
Department of Overseas Trade in London. 

The Post Office authorities have decided that public tenders shall 
be called for the construction of a new national system of tele- 
phones for the city and department of Montevideo.— /ewiew of the 
Rirer Plate. ME 


CLOSED. 
Bradford.— Tramways Committee :— 


Power cables for new cars, at £60 рег car.— English Electric Ca., Ltd. 


Electricity Committee: 

Induced-draught fan and accessories.—Musgrave & Co., Ltd. 

Ten motors.—Electromotors, Ltd. 

Steelwork at Valley Road Works.—Redpath, Brown & Jo., Ltd. 

Battery booster.—Mather & Platt, Ltd. 

Two H.T. 900-ampere oil switches.—Metropolitan-Vickers Electrical Co., Ltd. 
One electric industrial truck, with side-tipping body.—Electromobile 


(Leeds), Ltd. 
Boiler mountings for three new boiJers.—J. Hopkinson & Co., Ltd. 


Two self-contained impelled draught stokers, —Underfeed Stoker Co., Ltd. 


Grimsby.—Town Council. Aceepted :— 
Coal-handling plant at the electricity works, £8,688.—Herbert Morris, Ltd 


Lowestoft.— Electricity Committee. Accepted :— 


Induced-draught fan, £857.—Davidson & Co. 
Air and exhaust pumps, &c., £1,786; pipework, &c., £500; feed-water 
purifier, £600.—Belliss & Morcom, Ltd. 


Sheffield.—At its last meeting the City Council had 
before it a statement showing that the Electric Supply Committee 
had considered the report of the General Manager giving partica- 
lars of tenders which were referred back to the Committee at the 
January Council meeting on the protest raised by Councillor Graves 
The Committee report, says the 
Sheffield Daily Telegraph, that “in view of the fact that the 
Finance Consultative Committee, acting on an instruction of the 
Council, have under consideration. at the present time, a question 
as to what matter shall be printed on minutes for submission to 
the Council, the Committee did not deem it advisable to give full 
details of the tenders referred to. They wish to inform the 
Council, however, that the total amount involved in the acceptance 


^ 


of such tenders is £104,351 4s. 3d., and they reaffirm their previous 


decision to accept the tenders, and recommend that the Corporate 
Common Seal be affixed to the necessary contracts.” 


Suuderland.—Electricity Committee. Accepted :— 
Ressoils, Ltd. Transformer oil. 


Ferguson, Pailin, Ltd.-—R.T. switchgear, 
Ferranti, Ltd.—Ampere meters, 
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London.—STEkrNxYv.—ELkorRIOITY SUPPLY CoMMITTEE. 
—The Council, on December 10th, 1919, decided to advertise for 
tenders for the supply of a 5, 000. Kw. turbo-alternator, with 
condenser, accessories, and switchgear, but contractors were also 
invited to tender for the largest set which could be accommodated 
in the space available :— 


Institution of Electrical ишег, — Joint meeting with the Röntgen 
Society and the Electro-Therapeutic Bection of the Royal Society of 
Medicine. Thursday, February 26th. At the Royal Society of Medicine, 
Wimpole Street. At 5.46 and 8.16 p.m. Papers on “The Efficiency of 
Hi h-tension Transformers as used for X-Ray Purposes," by Dr. В. Morton; 

e Problem of Intern: and Fluctuating Currents,” 8. Wie E. B. 
Phillipe; ; and High-tension Transformers," by Мт. В.В 


(North-Eastern Centre).—Monday, February 28rd. At the Armstrong 
" en A rures At 7.16 p.n. Lecture on Some Magnetic Problems," 
URBO-ALTERNATOR, &C., FOR LIMEHOUSE А Sieger Carr. 
: : VOR; LIMEROUSE STATION. & (North-Western Centre).—Tuesday, ferar 94th. At the Engineers’ 
Club. At 7 p.m. Informal discussion on ~“ Electricity Supply Tariffa.“ 


Size of 


581 Name of tenderer. Delivery. Remarks. (North Midland Серие) ian February 27th. At the r e 
ү Hotel, Leeds. Annual dinner. eption 6.80 p.m. ; dinner 6.45 p 
mI COIT # о == ш шы» aa ena == (South Midiand Centre). We nesday, ebrusry 95th. Pat the 
KW. & Library, Margaret Street, Birmingham. At 7.80 p.m. per on Trans- 
8,000 | Adamson, D. & Co. Ltd. 50, 495 · Oct., 1920 | — formers for Electrio Furnaces," by Mr. J. L. Thompson. 
" Ateliers de Construc- 48,775* t 18 mths | — 
tion Oerlikon. ! r Institution of Engineers.—Thursday, February 96th. At 6. 80 p.m. 
„ B. T. H. Co., Ltd. (a) 48,719" | 15 mths (a) “Grice” air-filter Ы iait to the ine oa ae 88, Viet CV 
y “ »" г riday, February t oto treet, turette on 
8 p | id" 5 air- “ Defects Found on Inspection of Boilers,” by Mr. В. H. Kenyon. 
"s п ‘Davidsons " air- Wireless Society of London.—Friday, February 27th. At the Royal Society 
|^ of Arts, John AS. Adelphi, W. G. At 8 p.m. Lecture on “ Some Wire- 
T Pan Elec. Eng. Co., 49,677 Uncertain | less Wonders,” by i А. Campbell Swinton. 
Т со 5 and 14, 900 Oct., 192) | For condensing plant Association o5] of t1 perin E and hipbuiiding arne Dranshismen. Lio nd 
orley, { on] Я " : 
А English Electric Co., 45,871 РЕИС у. карк" Lecture by Prof. E. W. Marchant, D.8c., on ' Wireless ele 
Ltd. ex site ў 
5 Escher, Wyss & Oo., | (a) 50,569 11 mths | (a) Ози ков alternator. 
S. A. (b) 52,821t a (b) Brown, Boveri alter- 
Fraser & Chal | 47, 967 11 mth oes 
r almers : mths — 
S (Prop. G.E. Co.) NOTES. 
" Hick, Hargreaves and 14,650 10 mths For condensing plant 
S Du. .  enly. | — 
n etropolitan-Vickers 49,047* 10 mths — 
lec. Co., Ltd. ex works | Another American Turbine Failure.— Damage to the 
"oc емее Watson Co., 16,960 Oct., 1920 For condensing plant extent of $100,000 was caused at the Regina, Sask., city power 


Üncertain Me ша for since Station on January 8th, says the Engineer, when the rotor of one of 


$5 Parsons, C. A., & Co., 47,850 М 
L sold. the large steam turbines burst and completely wrecked the set. As 


js Reyrolle & Co., Ltd. 3995 . | оаа per existing д result, the tramway system was temporarily at a standstill. 
| (b) For stronger tanks Electric Vehicle Progress.—The provision of plant for a 
| capacity of изи Ыга ЫЫ charging station for electric vehicles for refuse collection has been 
: For switchgear only. considered by the Hackney Borough Council. The tenders for the 
" ML Lud West- f M 47 ye Pio mE n Roun 5 motor-generator (250 amperes, 110 volts) included the following :— 
6,00) | Parsons, C. A., & Co., 51,450 l0omths . 2 ' Lancashire Dynamo and Motor O6. (780 R.P.M.), £475, and (1,000 
Ltd. | R.P.M.) £445; J. Н. Holmes (900 в.р.м.), £445 ; Electromotors, 
6,500 | English Electric Co., | 41,989 nu i = Ltd. (710 R.P.M.), £432 128.; British Thomson-Houston Co. (815 
10,000 | Fraser & Chalmers .. 69,008* ll mths = R.P.M.), £415 ; Electric Construction Co. (1,300 R.P.M.), £280 and 
‘i Parsons, C. A., & Co., 61,050 12 mths | — (1,000 R. P. M.), £330. For the charging switchgear the quotations 


were :—Lancashire Dynamo and Motor Co. £629; J. H. Holmes, 
Morley, Ltd | £480; and Igranic Electric Co., £433 10s. The Public Health 

» Escher, Wyss & Co.... | (a) 79,2041 13 mths ' (a! Oerlikon alternator, Committee recommended the acceptance of the tender of the 
(b) €2,634} „ |» Brown, Boveri alter. Electric Construction Co. for the supply of the motor-generator for 

| If Wien Mirrlees Watson 330, and of the Igranic Electric Co. for the provision of the 

| ejector air pump, charging switchgear for £433 10s. The first four electric vehicles 

price reduced £915. vill be supplied by Ransomes, Sims & Jefferies, the contract 


10 mths For condensing plant 


10,000 | Cole, "Marchent and 24,857 Oct., 1920 ! Coadensing plant only. 


» Hick, Hargreaves and 25,850 


„Lid. only. price being £5,118 for two 2-tonners and two 34-tonners, fitted 
" Metropolitan- 73.156* 12 mths | For an extra £1,750 a with side-tipping arrangements. The Harwich Town Council is 
Мы Elenco MAL Б works team consumption applying for permission to borrow £3,000 for the purchase of two 


will be guaranteed. electric vehicles. The Works Committee of the Ilford Urban 

PER . Counoil has recommended the acceptance of а tender by Ransomes, 
+ Price calculated at 19 fr. = £1 sterling. To vary with rate of exchange. Sims & Jefferies, for the supply of six " Orwell” electric vehicles, 

* Tenders marked thus were sent in incomplete, and have been completed required for refuse collection purposes. The London Metropolitan 


by adding in the figures of other tenderers, which is an arrangement agreed Asylums Board has entered into further agreements with the Tudor 
between the members of the British Electrical and Allied Manufacturers' 


Association. 

The Committee recommends that the tender of the Metropolitan- 
Vickers Electrical Co., Ltd., for a 10,000-Kw. turbo-alternator be 
accepted at £72,156 plus an extra £1,750 in order to secure a 
guarantee of a reduction of ‘3 lb. per unit in steam consumption 
from the figure set out in the main tender. 

Two water-tube boilers (recom.) £43,914 Babcock & Wilcox, Lid. 
1j miles of conduits, and 24 miles of troughs and covers. 


Sutton & Со. (recom.) P a "m £1,876 
Henley's Telegraph Works Cou T Tide ok cae. ke 4,078 
Siemens Bros. & Co., Ltd... E 1 5 "n 2,104 


House service cable. 
BT A He Ri Works ce ta. deca ) oe £558 
elsby 511 
W. T. Glover & Co. ds "Y ine zs id DRG 


FORTHCOMING EVENTS. 


Birmingham and District Electric Club.—Saturday, February 91st. At 

the nd Hotel. Colmore Row. At 7 p.m. Paper on Electric Vehicles,” 
by Major R. V. C. Brook. 

Liverpool Enginee Society. — Monday, February 23rd. At the Uni- 
versity, Liverpool, At 6.80 p.m. Lecture on Aviation: the Past, the 
Present, and the Future," by Major-General Sir Frederick Sykes. 


ишш Industries Falrs.— Monday, February 28rd to Friday, March 5th. 
At the Crystal Palace and the Castle Bromwich Aerodrome, Birmingham. 


Institution of Civil Eagineers.—Tuesday, February 24th. At Gt. George 
Street, B. W. At5.30 p.m, Ordinary meeting. 


Royal Institution ot Great Britain.—Tuesday, February 21th, At Albemarle 
певен W. 8p.m. Lecture on Magnetic Busceptibility,'" by Prof. E. 
Wilson. 

Friday, February 27th. At 9 p.m. Leoture on Problems of Lubrica- 
tion," by [r. W. B. Hardy, F.R.8. 


ltlluminating Enginee ring Soc Society.—Tuesday, February “th. At the Royal 
Society of Arts, John Street, Adelphi, W. C. At 8 p.m. Discussion on 
Lighting Conditions in Mines," to be opened by Dr. Т. Lister Llewellyn. 


Paisley Association of Electrical Eugineers.— Wednesday, February 25th. 


t the Y.M.C.A., 25, High Street. At 7. 80 p. m. Paper on The Historical 
9 of the Design of Generators,” by Mr. A. McCrorie. 


Edinburgh Electrical Society.— Wednesday, February 25th. At the Philoso- 
phical Institution. At 7.80 N m. Paper on *' Electrical Projectors and 
some of their Uses," by Mr. А. Ogilvie. 


Accumulator Co. for the maintenance for а year of the electric 
batteries of two vehicles at a cost of 24d. per mile run. The 
Pontypridd Urban Council is to obtain another Edison aocumulator 
electric vehicle for the sanitary servioes.— The Electric Vehicle. 

А large British engineering firm has definitely decided to take 
up the manufacture of electric battery vehicles. This development, 
which is important in itself, is also an indication of the trend of 
events in electric vehicle production. There is a very large 
unsatisfied demand for battery vehicles of all kinds, and existing 
makers are seriously preoccupied with the difficulties of delivery. 


Searchlight Officers.—All officers who commanded 
searchlight sections in France are requested to send their names 
and addresses to Major A. W. Mawby, O.B.E., R.E., 47, Penywern 
Road, Earl's Court, S.W.5. This request is not with a view to 
immediate re-mobilisation, but in order that he may furnish as 
complete a list as possible to Captain K. M. Locke, MC., who is 
organising an annual dinner of all anti-aircraft officers, later in 


‚ the year, at which searchlight officers will be welcome; and also 


to enable Major Mawby to keep a record for the purpose of a 
regular annual reunion dinner of Overseas Searchlight Officers, 
The first Overseas Searchlight Officers’ Dinner, to which Major 
Mawby invited all with whom he was able to get in touch, was 
held at the Trocadero Restaurant on January 30th. The following 
were present: — Major T. Rich, O.B.E. (in the chair), Major 
Mawby, Captain Ffrench-Mullen, Captain A. W. Sproule, Messrs. 
L. C. Baldwin, Baumann, Bazalgette, Bodkin, Cox, Crosley, Done, 
Duckworth, Foulger, Hort, Myles, Raphael, Rawlings, Reed, 
Staunton, Wadham, K. L. Wood, and Voss. The speeches were of 
an informal character, and the gathering was a great success. 
Most of those present had not met one another sinoe they had 
b2en in France, and many reminiscences were exchanged. 


Direct United States Cable Co., Ltd., v. Western Union 
Telegraph Co., Ltd.—This action was before Mr. Justice Peterson 
in the Chancery Division on February 16th and 17th, and was 
adjourned until Monday next. 


Freemasonry.—An emergency meeting of the Kelvin 
Lodge will be held at the Mark Masons Hall, Great Queen Street, 
London, W.C., on Friday, 27th inst., at 4.45 p.m. The secretary 
is Mr. H. W. 8. Rentell, 36, Maiden Lane, W.C.2. e : 
Gerrard 2460.) 
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Worse to Foliow !—The following letter was reproduced 
in facsimile in the Z. T. Z. of December 18th, under the heading, 
* The Reply of a Gentleman.“ An explanatory ph stated 
that the Dutoh branch of the Siemens-Schuckert Co. had received 
a telegram from Bombay in August last year, of which the contents 
were not intelligible. 16 was thought that the message came from 
the Bombay representative of Biemens Brothers Dynamo Works, 
who was politely asked for enlightenment. After saying that the 
reply is characteristic of the culture and disposition of the writer, 
the Е. T. Z. remarks that comment is unn ; 

We fear the "Germhuns" will begin to think we don't like 
them, if they receive many more letters of this kind :— 

SIEMENS BROTHERS DYNAMO WORKS, LTD. 
Rampart Row, Bombay. 
Siemens-Schuckert werke | 8—10—1919. 
8, Gravenhage, Huygenspark 89 C. 


: We have received your letter No. 26 A В dated September 2nd, 
1919. Tour statement that we sent you a cablegram about 
Augrust 24th last is а rotten lie—worthy of а Hun. 

We do not know what the purpose of your letter is, but if it is 
an endeavour to start correspondence with us, with a view to busi- 
ness, we can tell you straight that during the writer's lifetime 
he will not touch anything German again, as it stinks, like your 
name. 

We also do not want your friendly greetings—from Germhuns ! 

We do not want our customers to know that we have received 
_ letters from Germhuns, so do not write us again—if you do we 
will write you back a really nasty letter. 

It is, of course, difficult to express in words what an ordinary 
decent-minded Britisher thinks of the German Huns, but you may 
be able to guess from the foregoing. 

SIEMENS Bros. DYNAMO WORES, LTD., 
(Signed) Gro. BARNES, Manager. 


Appointments Vacant.—Telegraph inspectors (£200 + 
£65) for the Posts and Telegraphs Department in the Tanganyika 
Territory ; executive engineer (£750) for the Nigerian Government 
Public Works Department ; lectureship in electrical engineering 


for the Birmingham Municipal Technical School; draughtsman ` 


for the City of Leicester electricity department ; electrician and 
electrical fitter for the Londonderry Corporation electricity depart- 
ment; charge engineer (90s.) for the Corporation of Stafford 
electricity department ; switchboard attendant (37s. 6d. + 38s. 6d. 
+ 124 per cent.) for the City of Chester electricity department ; 
sub-station attendant (82s. 8d.) for the Stoke Newington Borough 
Council electric light station ; control engineer for the Yorkshire 
Eleotric Power Co.; mains assistant (£240) for the Borough of 
Aylesbury electricity department ; shift engineer (£300 + £120) 
for the Electric Light Department of the Government of Nigeria. 
See our advertisement pages to-day. 


Fatalities.— An inquiry was held at Bradford, last week, 
relative to the death of Thomas Beaumont, labourer, who was 
killed whilst manipulating an electrio drill at the works of Messrs. 
Croft, Ltd., engineers, Empire Works, Thornbury, Bradford. The 
evidenoe showed that the man had been previously employed on 
similar work. Mr. Lewis Jessop, electrical engineer, Bradford, said, 
in his o , the flexible wire attached to the drill had been 

, ав the result of its having come into contact with, and 
been wound round the twist drill. The ends of the live wire and 
the casing of the drill coming into contact would cause the casing 
to become "alive," It would be safest for an earth wire to be 
attached when a portable drill of that kind was being used, but 
there was insufficient proof that even an earth wire would have 
prevented the accident. Verdict, " Aocidental death.” 

At Wakefield, a verdict of " Death from misadventure” was 
returned at an inquest held on the body of a railway guard, named 
Н. Riley, who was killed while on his way home from his work on 
the morning of January 29th, when a violent storm was raging. 
In going to the assistance of a fellow workman, who had got 
entangled in some telephone wires which had blown down, he 
himself also became entangled, and was killed through the wires 
coming into contact with the " live” tramway overhead wires. It 
was stated that at this particular point there were no guard wires 
over the trolley wires, and this was because the tramway company 
had been unable to procure a supply of guard wire. Before the 
war the tramway system of the Yorkshire (W.R.) Electric Tram- 
ways Oo., Ltd., hac been efficiently equipped with protective wires 
at all points. 

An inquest was opened on 11th inst. into the death of Harold B. 
Hill, aged 30, an engineer, who was found dead with his hands 
badly burned, at the Islington electricity works at Upper Street. 
Е. A. Jones, charge engineer, said that Hill relieved him at 11 p.m. 
on the previous Saturday. The medical evidence showed that both 
hands were burnt, and that there was a cleaning rag under 
deceased's thigh; there were blisters on the wrists and hands. 
Death was due to heart failure consequent upon shock. The 
inquiry was adjourned. 


Oersted Centenary.— In honour of Oersted, the dis- 
coverer of electromagnetiam, it is intended to hold an inter- 
national centennial congress this year at Copenhagen, from 
August 318 to September 4th. In view of the many-sided 
inflaenoes of Oersted's discovery, the scope of the congress will be 
widened to include physics and chemistry, the congress being 
divided into three sections, represented as under :—Electro- 
. technical—Prof. Р. O. Pedersen, chairman ; Mr. Рот! Vinding, 
engineer; and Mr. Aage Hassel, manufacturer. Physical—Prof. 
Dr. Martin Knudsen, chairman ; Madame Dr. Kirstine Meyer; and 


Prof. К. Prytz. Chemical—Prof. Dr. 8. Р. L. Sorensen, chairman ; 
Mr. Paul Bergsoe, engineer; and Prof. Dr. Einar Bellmann. The 
complete programme of the business of the congresses has not yet 
been drawn up. Prof. Dr. Martin Knudsen is the chairman of the 
Organising Committee. 


Ships’ Lights Committee.— The President of the Board 
of Trade has appointed а committee, under the chairmanship of 
Mr. Clifford C. Paterson, O. B. E., M. I. E. E., to consider the question 
of laying down standards for ships’ lights to comply with the 
requirements of the International Collision Regulations. — The 
Times. 


Educational.—Glasgow University has accepted an offer 


of £5,000 to establish a lectureship in electrical diagnosis and 
therapeutics at the Western Infirmary.— Zhe Times. 


INSTITUTION NOTES. 


Institution of Electrical Engiweers. — At the meeting last 
week, the President announced that the Council had decided to 
reimpose the condition, as from February 29th, that those seeking 
election as Associate Members must pass the Institution examina- 
tion or one of the exempting examinations. In the case of a man 
being 35 years of aye or over, the examination might be dispensed 
with, at the discretion of the Council. Another long list of candi- 
dates for election was approved ; there were 215 names, including 
54 Associate Members and 141 Studentsa. This brings the member- 
ship up to 8,505. 

Applications for tickets for the annual dinner at the Connaught 
Rooms, Great Queen Street, W. O., on March 4th, 1920, should be 
made to the Secretary of the Institution, No. 1, Albemarle Street, 
W. 1. not later than Saturday, February 28th. 

INFORMAL MEETING.—On Monday, Mr. A. B. Eason read a short - 
lecture on Automatic Telephony for Private Branch Exchanges," 
before а full attendance. Explaining that he was concerned only 
with private exchanges which were not connected to the public 
telephone system, the author briefly outlined the principles of 
working of the chief types of apparatus, and discussed their 
advantages in comparison with private manual exchanges and 
intercommunication telephone installations. At the conclusion of 
the lecture, leaflets giving many references to books, articles, and 
papers.dealing with the subject of automatic telephony were dis- 
tributed. А disoussion followed, in the course of which тапу 
questions were put to, and answered by, the author. The chairman 
reminded the meeting of the “Informal Social Evening" to be 
held on March 29th. 

NoRTH-WESTERN CENTRE.—At the meeting held on February 
10th, Lieut.-Colonel F. C. Aldous and Mr. A. E. L. Scanes delivered 
a lecture on the electric power supply in the Rhine Valley, a report 
of which will be published later. 

South MIDLAND CENTRE.—An interesting full dress" debate 
on The Uses of Gas and Electricity for Heating and Power," took 
place at the University of Birmingham on February 5th, and was 
attended by 350 gas and electrical engineers, industrial chemists, 
metallurgists and mechanical engineers. The occasion was a joint 
meeting of the Midland Junior Gas Association and the South 
Midland Centre of the Institution, and the chair was occupied by 
Mr. Councillor E. C. R. Marks, M. I. Mech. E. Very general interest 
was taken in the proceedings in gas and electrical engineering 
circles. А report of the proceedings will appear in a later number 
of the ELECTRIOAL REVIEW. 

ScoTTisH CENTRE. — It is reported that the sum of about 


£200—the surplus of the fund collected by the Institution and 


the Electrical Contractors’ Association, for the formation of a 
signal company of the City of Glasgow Royal Engineers during the 
latter years of the war—has been handed over to the Benevolent 
Fund of the Institution. 


Roentgen Soclety. — The “Silvanus Thompson Memorial 
lecture will be delivered by Prof. W. H. Bragg, C.B.E., F. R. S., on 
March 2nd. The subject chosen is Analysis by X-rays." 


Institution of Engineers (India).—The offer of the ІЕЕ. 
(London) of a £20 premium annually for five years, to be awarded 
to the author of the best paper on an electrical eubject read before 
the above new Institution, has been accepted. The Institution 
has taken temporary premises at D/5, Clive Buildings, Olive Street, 
Oalcutta, where all communications should be addressed. 


The Wireless Society of London.—The next meeting of this 
society will take place on Friday, February 27th, at 8 p.m., in 
the lecture hall of the Royal Society of Arts. The President, 
Mr. Alan A. Campbell Swinton, F.R.S., will deliver his address, 
the subject of which will be “Some Wireless Wonders.” The 
address will be illustrated by experiments. In the afternoon of 
the same day a conference of Provincial Wireless Societies, which 
have recently become affiliated to the Wireless Society of London, 
will be held at 3 p.m., also at the Royal Society of Arts. Intending 
new members may apply for particulars of the Wireless Society of 
London, to the hon. secretary, Mr. L. McMichael, 32, Quex Road, 
Weat Hampatead, N.W. 6. 


Edinburgh Electrical Soclety.—A lecture on The History and 
Development of X-Ray Apparatus” was delivered by Mr. W. Law 
at the meeting on February llth. The author dealt in a thorough 
manner with the evolution from the crude vacuum tubes first used, 
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to the highly efficient adjustable tubes now employed for examina- 
tion and curative applications of X-rays. Various interrupters 
were illustrated, and their special qualities discussed in detail. 
Equipments of the portable and hospital types were shown. The 
next meeting will take place in the Philosophical Institute on 
February 25th, when Colonel Ogilvie will lecture on Projectors." 

Faraday House.—The annual dinner will in all probability be 
held during the second or third week of April, and in view of the 
large membership, now over 500, & record attendance of members 
and friends is expected, 

Colonel Hubert Sparks, C.M.G., &c., M.LE.E, M. I. Mech. E. 

(F.H. 1891-92), has been elected а Governor. 
Diesel Engine Users’ Association.—At the February meeting a 
considerable amount of interest was evinced in the discussion 
which took place after the reading of Mr. Geoffrey Porter's paper 
on Wear of Diesel Engines.“ The author stated ithat liner wear 
was chiefly influenced by the percentage of ash content in the fuel 
oil and its variable nature according to the class of fuel used, 
the lubrication, the fit of pistons and piston rings, &c.. and pointed 
to the deleterious effect of excessive cylinder lubrication, which 
resulted in the formation of carbon deposits on the piston. Mr. 
G. W. F. Horner, referring to the wear of fuel-pump plungers, 
stated that he had found no appreciable difference sinoe using tar 
oil fuel as compared with petroleum, Mr. A. N. Rye had not 
noticed that the use of tar oil fuel bad been detrimental to cylinder 
liners, but it bad a marked effect on valves and other portions of 
the engine gear. He referred to the effect of granite dust in the 
air іп the case of some engines situated near а granite quarry. 
The abrasive effect of the granite dust introduced into the power 
house when the wind was in certain quarters had caused а con- 
siderable amount of trouble in the cylinders until air-filters had 
been introdu :ed. 

Institute of Metals. — The annual general meeting of the Irsti- 
tute will be held on March 11th and 12th, at the Institution of 
Mechanical Engineers, when, among other papers, the following 
are to be read :—" Fifth Report to the Corrosion Research Com- 
mittee,” The Effect of Progressive Drawing upon Some Physical 
Properties of Commercially Pure Copper," The Influence of Cold 
Rolling on the Physical Properties of Copper," and " The Study of 
Thermal Electromotive Force as an Aid to the Investigation of the 
Constitution of Alloy Systems." The annual dinner is to be held 
at the Criterion Restaurant on March 12th, at 8 p.m. It is also 
announced that the next gathering of members will not take place 
on May 6th, as previously stated, but on June 10th, when a lecture 
on Recent Progress in Thermo-Electricity " will be given by Prof. 
Carl A. Е. Benedicks, Ph.D., of Stockholm. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


The salary of Mr. J. Нотсніхѕом, electrical engineer to the 
Farnworth District Council, has been advanced by £100 per 
annum. 

Mr. THomas А. Epison celebrated his 73rd birthday on 
February llth, and in connection with this event the Edison 
lioneers arranged to have their annual luncheon with Mr. 
Edison at his laboratory, Orange, New Jersey, on that date. 
During the war he devoted his time to the Naval Consulting 
Board of the Navy Departinent, U.S.A., and paid the expenses 
of a large staff of experts. An interesting feature of the 
celebration is that 73 is the symbol used by telegraphers 
In expressing greeting. 

The salary of Mr. J. Downie, chief clerk of the electricity 
department, has been increased by the Aberdeen T.C. to £350. 
Mr. Н. Н. Parker is resigning his position as War Depart- 
ment superintendent electrical engineer, South Irish District, 
and is taking up the appointment of engineer. and manager 
of the Holmfirth U.D.C. electricity undertaking, having been 
selected from among 127 applicants. 

A correspondent is anxious to get into touch with Mr. 
Henry Stattord Hatfield, and would like to know his address. 

Mr. W. Innes, formerly deputy electrical engineer to the 
Borough of Poplar, and latterly a partner in the late firm 
of Towler & Innes, engineers, London, has joined the board 
of the Westminster Engineering Co., Willesden, and, has been 
appointed joint managing directo? 

At the last meeting of the Railway Telegraph and Electrical 
Engineers’ Conference, Mr. W. Woop, electrical engineer 
of the North British Railway, Was elected president. 

Lieutenant H. G. Ross, Devon Fortress Engineers (Flectric 
Taghts), has relinquished his commission owing to ill health 
contracted on active service. 

Dublin Corporation Lighting Committee has elected Mr. 
J. FARREN, representing the Labour Party, to the chairman- 
ship. 

The Times announces that the First Commissioner of His 
Majesty's Works and Public Buildings has appointed Mr. H. 
Baines, O. B. E., to be chef engineer to Н.М. Office of Works, 
to succeed Mr. Н. A. McFerran, O.B.E., who has retired. 
Stoke Newington B.C. Electricity Committee has appointed 
Mr. E. P. LOVELI, (an ex-soldier) business representative to 
canvass the borough for new consumers of electricity, at £4 


per week, plus 10s. war bonus, and a commission: of 2s. 6d. 
per KW. connected at his instance. = : 
Mr. N. B. Rosmer, O.B.E., M. I. E. E., &c., has resigned his 
appointment with the Ministry of Munitions in order to rejoin 
hig firm, Messrs. Moffett & Rosher, consulting and mspecting 
engineers, of 63, ‘Temple Row, Birmingham. d NE 
Mr. J. S. Buck ey, late of the County of London Electric 
Supply Co., Ltd., leaves Liverpool on the в.в. Oriana on Feb- 
ruary 2186 to take up а position with the Chilian Electrie 
Tramway and Lighting Co., Ltd., ae engineer in charge: of 
laboratory and instrument testing. NECEM. 
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Obituary.—Mr. C. M. DonMAN.—We regret to learn that 
Mr. Charles Mark Dorman, managing director of Messrs. 
Dorman & Smith, Ltd., passed away suddenly at Llandudno 
on Thursday, February 12th. Mr. Dorman showed signs of 
illness just before Christmas, and his heart was causing 
anxiety to his friends. It was hoped that a few 
weeks’ holiday at Llandudno. would have been beneficial. 
Unfortunately his condition became very serious whilst stav- 
ing at Llandudno, until he became too ill to be moved. Не 
was a well-known pioneer of electrical work, and some of the 
switchgear designs originated by him in the 'eighties are still 
youd practice ut the present time. Born at Northampton 
in 1861, he was educated at Birkhanipstead and the York- 
shire College, and afterwards served an apprenticeship in 
the works and drawing office of the Hunslet Engine Co., 


where he did much valuable work in the way of locomotive | 


design. In the уеаг 1881 he and Mr. R. A. Smith, who later 
became his partner, deserted locomotive engineering and 
joined the late Mr. J. S. Raworth as his assistants. · Мг. Dor- 
man carried out some of the very earliest electrical installa- 
tions on board ship, and was responsible for many of the 
early designs of switchgear and other electrical apparatus. 
When Mr. Raworth left Manchester Mr. Dorman and Mr. 
Smith took over the small works which he had established, 
and have since gradually developed the important business 
which is now carried on as Dorman & Smith, Ltd. Mr. 
Dorman was of an extremely genial and hospitable disposition, 
and will be much missed by his many friends. His health 
appeared to be fairly good until a few months ago. The ема 
came rather suddenly through heart failure. 16 18 probable 
that the death of his only child, a very promising young 
student, who accidentally lost his life while training for 
military service, has been the primary cause of his compara- 
tivelv early decease. = 

LIEUTENANT W. CHreTHAM.—Lieut. William Cheetham, of 
Blackpool, who recently passed away. was prior to the war 
employed at the Blackpool Electricity Works. ' 

Мк. G. J. Т. ALDER.—The death occurred on February 9th 
of Mr. G. J. Thornton Alder, electrical engineer and con- 
tractor, of 53, Victoria Street, S. W. 1. Mr. G. W. Alder will 
continue the business. | | | р, | 

Mr. A. Pratr.—The death occurred on February 5th, after 
a brief illness, of Mr. Arthur Pratt, who had for 2 years 
carried on business as an electrical engineer at Hornsey. 


NEW COMPANIES REGISTERED. . 


. 


Sydney Anderson, Ltd. (163,7 3),—Private companv. 
Registered February 6th. Capital, £1,000 in £l shares. To carry on the 
business of clectricians, motor and mechanical engineers, &c. The subscribers 
(each with one share) are: S. Anderson, 58а, Sydenham Road North, Croydon, 
engineer; P. T. Silcott, 46, Kidderminster Road, West Croydon, mechanic; 
W. A. S. Hellyar, 28, Park Lane, Croydon, solicitor. The first directors are 
not named. Registered office: Wellesley Works, Wellesley Court Road, 
Croydon, | die 


Symington (Lanarkshire) Electric Supply Co., Ltd. 
(10.948).— Private company. Registered in Edinburgh February Sth. Capital, 
22.000 in £1 shares. То carry on the business of electrical engineers, elec- 
tricians, practical engineers and contractors, manufacturers of electrical 
apparatus, &c. The subscribers (each with one share) are: J. Cassels, Silver- 
wells, Hamilton, solicitor; D. A. Нау, 105, St. Vincent Street, Glasgow, С.А. 
The first directors are: J. Cassels, D. A. Hay, T. Duncan, J. C. Jarrat, and 
J W. McDonald. Qualification, 50 shares. Secretary: D. А. Нау. Regis- 
tered office: 105, St. Vincent Street, Glasgow. ЧЕ 


Hubert D. Carter (Bangor), Ltd. (163.797).—Private 
company. Registered February 7th. Capital, £5,000 in EI shares (2,000 pre- 
ference), To carry on the business of electrical, motor, hot water and 
mechanical engineers and consultants, dealers in electrical and other plant 
and appliances and mechanical toys, &c., as formerly carried оп by H. D. 
Carter at Faraday House, 249, High Street, Bangor. The first directors are: 
Н. D. Carter (governing director), Glenhurst, Colwyn Bay, electrical engineer ; 
E. P. Carter, Glenhurst, Colwyn Bay, clectrical engineer. Solicitor: Ay F. 
Brookes, Public Hail, Colwyn Bay. | 


Telephone Installations (London), Ltd. (163,690).—Pri- 
vate company. Registered February 4th. Capital, £2,000 in £1 shares. To 
carry on the business of manufacturers and installers of private telephone 
systems, &c. The subscribers (each with one share) are: С. Н. Hanson, 102. 
Gravelly Hill, Birmingham, telephone engineer; А. Н. Hanson, 9, Beaufort 
Road, Gravelly Hill, telephone engineer. Tabe “A” mainly applies. 


- Solicitors: Cochrane and Cripwell, 119, Finsbury Pavement, Е.С. Registered 


office: 14, Snow Hill, Birmingham. 


Stoneycroft Electrical Works, Ltd. (163,831).— Private 
company. Registered February l6th. Capital, £3,000 in £1 shares, To take 
over the business of a general electrical and engineering contractor carried 
on by F. S. Orinonde at 20, St. Anne Street, inaron Liverpool, as the 
“ Stoneycroft Electrical Works.“ The first directors are: F. S. Ormonde, 
50. Inigo Road, Stoneycroft, Liverpool, electrical engineer; E. С, Day, 42, 
Oriel Road, Bootle, Liverpool, marine engineer; A. Huntington, 219, Edge 
Lane, Liverpool. Solicitore; Reynolds and Reynolds, 15, Lord Street, Liver. 
pool. | 
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Hackbridge Electric Construction Co., Ltd. (163,753).— 
Private ' company. Registered Februar“ 6th. Capital, £25,000 in £1 shares. 
To carry on ihe business of electrical, mechanical and general engineers, 
nranufacturers of and dealers in transformers, radiators, dynamos, motors and 
all kinds of electric lighting, power and transmission plant, &c. The sub- 
scribers (each with one share) are: C. W. Bloomfield, Highlands, Foxley 
Lane, Purley, Surrey, engineer; R. L. Morris, 6, Eastcombe Avenue, Charl- 
wn, S.E.7, engineer. C. W. Bloomfield is permanent governing director. 
Solicitor: F. W. Simmonds, Broad Street House, Е.С. Registered office: 
l.ondon Road, Hackbridge, Surrey. | 


Lloyd's Electro-plating Works, Ltd. (163,925).—Private 
company. Registered February 11th. Capital, £1,000 in £l shares. Objects: 
Го take over the business of electro platers, lacquerers and oxydisers of 
metals, &c., carried on by J. W. Lloyd, and recently by R. J. Weston (as 
trustee under deed of assignment) at 39, Castle Street, Derby. The first 
directors. are: J. W. Lloyd (managing director), 39, Castle Street, Derby, 
electro plater; A. Green, M. P., The Knoll, Normanton, Derby; D. Sibbald, 
Keddleston Road, Derby, С.А. Registered office: 39, Castle Street, Derby. 


Aladdin (Lancashire and Yorkshire), Ltd. (163,949).— 
Private company. Registered February Hlth. Capital, £50,000 in £1 shares. 
Objects: To acquire exclusive licences for the working in the Counties of 
Lancashire and Yorkshire the patents belonging to the Aladdin Renew 
Electric Lamp Corporation, Ltd., and to enter into agreements (1) with E. J. 
MeWilliam and (2) with J. G. Melntosh. The subscribers (cach with one 
shure) аге: R, E. Ellis, 70, Madeley Road, Ealing, W.5, engineer; W. J. 
Underwood, 51. Creffield Road, Acton, W.. electrical engineer. Permanent 
directors: E. J. Ile William and J. C. Melntosh. Solicitor: C. B. Ellis, 70, 
Chancery Lane, W.C. | 


United Arc Welding Co., Ltd. (163,039).—Private com- 
pany. Registered February ИМ. Capital, £5,000 in £1 shares. To carry on 
business as indicated by the title. The first directors are: W. E. Groves, 
76, Roman Road, South Shields, electrical engineer; H. C. Lumsden, 48, 
Rothwell Road, Gosforth, boiler inspector; R. Winskell, 6. Flavia Terrace, 
South. Shields, solicitor, Secretary: C. L. Dobson. Registered office: Ferry 
Street, South Shields. 
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Mayfair Light and Power Co., Ltd. (163,836).— Private 
company. Registered February 9th.. Capital, £1,000 in £l shares. To carry 
on the business of electrical engineers and contractors, electricians, suppliers 
of electricity for light, heat and power, &c., and to adopt an agreement with 
11. Meekhonik.' The first directors are: Н, Meekhonik, Ambleside, Brighton 
Road, Purley; A. Meekhonik, 14, Pepys Road, New Cross, S. E.; Н. M. 
Williams, Aberdeen Lodge, Powys Villas, Brighton. Solicitor: P. G. Averill, 
135, Edgware Road, W. Registered office: 13», Edgware Road, W. 


W. б. Perry & Co., Ltd. (163,913).—Private company. 
Registered February lith. Capital, 25,000 in 4,000 ordinary shares of : 
each and 4,800 preference shares of £1 each. To carry on the business of 
electrical engineers, dealers in machinery, plant and accessories, &c., and to 
adopt an agreement with W. G. Perry. The first directors are: W. G. Гетгу, 
37; Birehwood Road, Wandsworth, S. W.: Е. M. Cook, 155, Upper Kenning- 
ton Lane, S. E.: A. Perry, 155. Upper Kennington Lane, S. E. Solicitor: J. A. 
Davies, Colonial House, London, Bridge. Registered office: 199, Westminster 
Bridge Road, S.E. i ' 


Mechanical Products, Ltd. (163,927).—Private company. 
Registered February llth. Capital, £10,000 in £1 shares. To carry on the 
business of electrical and mechanical engineers, metal stampers, manufacturers 
of electrical and mechanical plant and accessories, &c. Тһе first directors 
аге: T. Thompson. Allbury House, Surbiton, Surrey; Н. Н. Oxley, Hill Top, 
Crowhurst, Sussex. Solicitor: Н. M. Veitch, Norfolk House, Norfolk Street, 
Victoria Embankment, W.C. Registered office: 60-61, Blackfriars Road, S. E. I. 


Stainsped, Ltd. (163,925).—Private company. Registered 
February lith. Capital, £20,000 in El shares. To take over three contracts 
relating to the manufacture of and licences to work patents relating to 
" Pedrail " trains (1) between Pedrail Transport, Ltd., and Staines Projectile 
Co., Lid.; (2) between the said Pedrail Transport, Ltd., R. Н. Brackenburg, 
J. G. M. Lowe and Staines Projectile Co.. Ltd.; and (3) contained in corre- 
spondence between the liquidator of the said Staines Projectile Co., Ltd.. and 
Grail Transport, Ltd. The subscribers (each with one share) are: E. J. 
Almond. 119. Finsbury Pavement, E.C., secretary; R. J. Rawlinson, 184, 
Windsor Road. Ilford, Essex. clerk. The subscribers are to appoint the first 
directors. Solicitor: Ё. Н. Parratt, 18 and 19, Pall Mall, S.W. 


H. T. Baker & Co., Ltd. (163,967 ).—Private company. 
Registered February 111. Capital, £2,000 in £1 shares. To take over the 
business carried on by H. T. Baker at 117, Albert Road, Stechford, as“ H. T. 
Baker & Co., and to carry on the business of electrical, mechanical, cycle, 
motor, sanitary, civil and general engineers, &c.. The permanent directors 
are: H. T. Baker. 117, Albert Road, Stechíord; Н. E. Thomas, Services Club, 
Stratford Place. W. Qualification, £50. Secretary, W. T. Hurtt. Registered 
office : 195, Edmund Street, Birmingham. 
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'/. OFFICIAL RETURNS OF ELECTRICAL 
тоу ^ 7 “COMPANIES, 


Aluminium Corporation, Ltd.—Mortgage on premises and 
cottage, &c., at Maenan, Carnarvon, registered January 19th, 1920, to secure 
21. 0. Holder: Sir А. Н. Walker, Kt., 2, Maresfield Gardens, Hampstead. 


Electro-Medical Treatment, Ltd.—Particulars filed Janu- 
ary 2151. 1920, of £2,000 debentures, charged on the company's undertaking 
and property, present and future, including unealled capital, amount for pre- 
sent issue being £1,250. 

Siemens Brothers & Co., Ltd.—Satisfaction registered 
January 14th, 1920, to the extent of £22,400, of charge for £1,330,000, regis- 
tered January 21st, 1918. 

Vickers, Ltd.—Satisfaction registered January 17th, 1920, 
of charge for 81,000,000, registered February 20th, 1903. 

Taranto Tramways’ & Electric Supply Co., Ltd.—Mort- 
gage on certain concessions, &c., and the company's undertaking and рго- 
perty, preaent and future, including uncalled capital, registered January léth, 
1920, to secure £72,000. Holders: Commercial Bank of Scotland, Ltd. 


——— 


CITY NOTES. 


- During the year 1919 the total lamps, 


Westminster motors, &c., connected increased from 
Electric Supply 50,166 kw. to 52,457 xw. After allowing 
Corporation, for depreciation, sinking fund, and other 


Lid. charges, and paving the dividend on the 

i 43 per cent. preference shares,..a final divi- 
dend—at the rate of 13 per cent., less income tax, is to be 
pei]: on the ordinary; shares, making 10 per cent. for the year, 


„ч 


and £15,473 is to be carried forward. The directors make 
the following reference to the Electricity Supply Bill :— 


The Electricity (Supply) Bill introduced by the Government last year vas 
now become law. This Bill, owing to the strong opposition in the House of 
Lords, directed specially against its financial proposals was considerably modi- 
hed in both Houses of Parliament. Eventually all its compulsory provisions 
were withdrawn, and the valuable proposals, relating to the appointment of 
Commissioners and the control and advice which they are enabled by the 
Act to give in connection with the development of electricity in the country, 
were retained, 

The Act now enables the different companies and authorities and others 
in a district to combine to form a joint electricitv authority for the district, 
and the leading London companies have already associated themselves for this 
purpose. [t is hoped that by the formation of such an authority arrange- 
ments may be put in force whereby the best and most efficient use will ba 
made of the resources and experience of the different undertakers which wil. 
result in electricity being produced und sold at the cheapest possible rate, while 
at the same time the rights and interests of the shareholders will be duly 
safeguarded. 


Units generated, 27,867,237; total utilised, 25,543,795; ex- 
pended in distribution, 1,651,031. 
E At the annual meeting on Monday, Mr. 
Melbourne 


J. B. Braithwaite said that including the 
Electric Supply sums now being issued they would have 
Co., Ltd. increased the capital by £300,000 since that 


time last year, and as the ordinary shares 
were being issued at a premium of 25 per cent., they would 
really get £320,000 additional capital. Some might think they 
Were issuing capital too fast, but they were only raising money 
when they could see an immediate profitable return on it. 
They had transferred £20,501 from profit and loss and £4,999 
from premium account to the general reserve, raising that 
fund to £140,000. For technical reasons the auditors stated 
in their report that no specific reserve has been айс against 
depreciation." When a company was liable to be bought up 
at a certain time, it was very unwise to admit in their balance 
sheet that they required to make a provision which in their 
case amounted to 4140, 000, for depreaiation. They did not 
require it, and therefore they had carefully avoided putting 
the sum to depreciation reserve, but he could assure them 
they were making ample reserves in that direction. In spite 
of drawbacks they had had to contend with, they were nearly 
420, 000 to the good on their net earnings. The improvement 
was shown all round. Private supply vielded £165,655, ав 
against £144,218, an improvement of £21,000; power, heating, 
&c., yielded £83,476, against 479.878; publie supply showed 
a slight increase, being £12,408, as against £11,746, and the 
supply to the tramways had yielded £50,970, as compared with 
£48,940. Bulk supply showed the most satisfactory percen- 
tage of increase—the receipts having increased from 48, 160 
to £9,848. The meter rents yielded £15,091, a small increase. 
As to Geelong, there again they could not boast of any large 
increase, but the balance carried to profit and loss was £13,087, 
as against £12,985, so that the actual results there were not 
unsatisfactory when they remembered that they had had to 
contend against three rather serious strikes during the year. 
The seamen's strike had the effect of putting them in con- 
siderable difficulty in regard to their coal supply, and it was 
only due to the foresight and energy of their staff in Mel- 
bourne that they did not have some serious interruptions in 
their supply. As it was they managed to pull through fairly 
well on the whole. Had it not been for those strikes their 
increased profit of £20,000 would have been materially larger. 
He could only hope that the country would be free from 
such visitations this vear. They had bad rather an important 
increase in their area during the year—22 per cent., with an 
increase in population of about 11 per cent. They were now 
serving a district which had а population of 407,000, and they 
had increased the street mileage during the year by 36, bring- 
ing up their total to 660 miles of streets in which they were 
now giving a supply. That accounted for some of the large 
capital expenditure they had bad to incur. They were also 
engaged in somewhat extensive capital expenditure at Geelong, 
which they hoped would prove profitable in future years; 
at one time they thought Geelong would be quite а small 
station. Last year at Melbourne they had added 5,560 con- 
sumers, which was a record for the whole period of their 
existence, and 18 per cent. better than the previous 19 months. 
If they reckoned their consumers in districts where they 
were giving a bulk supply, it would be seen that they were 
supplying about 51,000 consumers. "Taking the population into 
account, those figures were in excess of anvthing that had 
been achieved by any English company. e outlook for 
the current year was extremely satisfactory. Up to date they 
were considerably better off in net profits than they were for 
the same period a year ago, and that their consumers seemed 
to be multiplying if anything at an accelerated rate. The 
number connected during the last month of which they had 
the record was between 300 and 900. If the increase should 
be maintained in anything like the same ratio it would show 
an extremely good result for the year, as last year the in- 
crease was at the rate of about 500 per month. They had 
started the year under good auspices, and if they were spared 
3 recurrence of strikes and other labour troubles, he thought 
they had every reason to anticipate a successful year. The 
people who really earned their money for them lived 12,000 
miles away, and they owed a great deal of the prosperity and 
success of the company to Mr. Clements, the managing direc- 
tor. and the local board in Melbourne. 

In reply to a shareholder, the chairman said that most of 
the company’s concessions expired іп 1925, but he doubted 
verv much whether anybody in Australia had got the money 
to buy.them out, even if they wished to. They must bear 
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_in mind that in recent years particularly they had been giving 
a bulk supply to an increasing number of municipalities, and 
he did not think they would find any advantage in purchas- 
ing them, even if they had the money. The terms of purchase 
were more satisfactory than they were under the English 
Electric Lighting Acts. 
. A vote of thanks was passed to the local board in Australia 
and the staff. 
At the annual meeting, on the 17th inst., 
Yorkshire Mr. A. G. Lupton, who presided, said-that 
Electric Power an increase of revenue of over 30 per cent. 
о. was satisfactory, especially for a year of 
reconstruction. The general adoption of a 
shorter working week in the early part of the vear, and the 
various labour disputes including the Yorkshire miners’ strike, 
the railway strike, and the moulders’ strike, all had their 
effect in retarding development. Working costs had been 
heavy owing to the price of coal, stores, and wages. The 
reduction of working hours had necessitated an increase ;n 
the number of the company's emplovés, and in addition the 
rates of wages paid had been increased. The salaries and 
wages paid by the company in 1913 were 27 per cent. of the 
total expenditure. In 1919 this had increased to 40 per cent. 
The extra costs had been met by the increase of revenue. The 
capital account showed the assets of the company standing at 
over one million pounds. Due to the large increase in the 
cost of machinery and mains which had taken place as a result 
of the war, a valuation of the plant would show the present 
value to be largely in excess of the book figures. It was 
satisfactory that all classes of power users were realising the 
advantages of co-operating through the agency of the coin- 
pany, and are not onlv using its supply but were subscribing a 
proportion of the capital. The Electricity Supply Act recog- 
nised and endorsed the principles by which this company had 
always etood—that of generation in large central stations and 
distribution throughout large areas, and it was now the duty 
of this company to respond to the call made upon it, and take 
its full share in developing the area committed to it. The value 
of economies in the use of coal and capital on which the 
company's business depended had been largely increased Ьу 
the higher cost of coal and machinery, and the advantages to 
the user were therefore proportionately greater. These high 
costs, and the scarcity of labour. were rendering manufacturers 
daily more disposed to devote themselves to their own proper 
business, and to look to this company to provide their motive 
power as and when they required it. As a consequence, de- 
1nands for current were pressing from every side, and fully 
justified the large extensions for which they were now asking 
them to provide the capital. А company with an area such as 
theirs could not stand still; it was like a river which gathered 
volume as it flowed. Not only was the demand for power 
increasing more rapidly, but the smaller electricity supply 
undertakings were deciding to purchase in bulk from the 
company rather than to continue to generate electricity in 
small and relatively inefficient stations. Out of the 55 elec- 
tricity supply undertakings in the company’s area arrange- 
ments had been made in 41 cawes for bulk supply or joint 
working, so that the unification of supply over the whole 
of the company’s area was within measurable distance of 
completion. Agreements had been made with some of the 
larger municipalities for interchange of supply in the spirit 
of the Coal Conservation Report, which had already been 
mutually advantageous. They hoped to carry these a good 
deal further. They had now nearly 400 miles of mains bring- 
ing in good revenue, and the time had come when the com- 
pany must take another great step forward. They therefore 
asked the meeting in the first place to consolidate the com- 
pany’s finance by authorising an issue of debentures to repay 
loans from the bankers and the Government, which had been 
spent on plant and mains already earning good revenue for 
the company, and secondly, to take part in the issue of further 
ordinary shares. They would offer the debentures, a 54 per 
cent. security, at a price which would bring a return to in- 
vestors of 64 per cent. The development of the new station 
at Ferrvbridge had been held up. The station was urgently 
required, and it was grievous that so much delay had heen 
forced upon them by legislative uncertainties, and that it 
was only now possible to go forward with the preparation of 
plans for what was so urgently required. These plans would 
take time to prepare, and when complete would require con- 
siderable additions of capital, but the funds now asked for 
would enable extensions to be made, and would widen the 
basis of the company, and enable it to carrv on and to earn 
revenue which would justify the further advances as thev 
became necessary. The chairman alluded to the energy and 
devotion of the engineer and manager, Mr. Woodhouse, and 
his competent staff. 
Central London Railway Co.—Renort for 


London 1919. Total net income £186,917, a de- 
Underground crease of £40,656. Brought forward, 
Electric £17,484. Interest, rentals. &c., absorh 
Railway £46.039: to reserve, 920.000: preference 
Companies. dividend, — £91,000. Available balance 


£116,762, a decrease of £90,793. After puv- 
lug the dividends mentioned in our last issue. £11.762 ie to be 
carried forward. Capital expended during 1919, £7,409. The 
gross revenue of the five companies contributing to the 
common fund was increased by 42, 497.018. or 39 per cent. 
during the year; operating expenses and interest and reserves 


ч 


by £2,632,321, or 37 рег cent. The amount available for 
dividends and further reserves decreased £135,303 or 21 per 
cent. The full effect of the increased cost of wages, fuel. 
and other supplies was not felt in 1919. The working corts 
are to-day at an even higher ratio to earnings than during 
1919. If sufficient revenue is to be obtained to meet the 
working expenses to provide for adequate depreciation апа 
renewals, and to obtain а reasonable return on capital, fares 
must be increased, and & Bill has been introduced seeking 
authority. Works in connection with the electrification of 
the Ealing and Shepherd's Bush railway of the G. W.R. are 
rapidly approaching completion, and it is hoped that Central 
London trains wil be running at an early date between the 
city and Ealing Broadway station. Baron Ashfield, of South- 
well, having resigned from the presidency of the Board of 
Trade, has been elected chairman and managing director. 

London ‘Electric Railway Co.—Report for 1919. Total net 
income £611,601, a decrease of £39,003. Brought forward, 
£93,605. Interest, rentals, &c., absorb £290,738; to reserve, 
£45,000; preference dividend £126,947. Available balance, 
£172,521, a decrease of £47,643. After paying the dividends 
mentioned last week, £20,942 is to be carried forward. Capital 
expended during the year, £6,898. The report contains 
observations similar to those quoted above in the Central 
London reference, respecting the revenue, &c., of the five 
companies, and action respecting future fares. 

Metropolitan District Railway Co.—Report for 1919. Total 
net income, 65, 611, a decrease of £18,091. Brought forward, 
£21 332. Interest, rentals, &c., £336,115; to reserve, £45,000; 
dividends on guaranteed and first preference stocks, £124,930. 
Available balance, £80,898, a decrease of £23,933. After pay- 
ing dividends mentioned here iast week, £22,098 is to he 
carried forward. Capital expenditure of the year £1,499. 
Orders have been placed for a iarge number of additional car- 
riages of an improved type. The above remarks regarding 
revenue, expenses, fares, &c., also apply in this case. 

City and South London Railway Co.—Report for 1919. Total 
net income £144,486, a decrease of £7,918. Balance brought 
forward £94,567. Interest, rentals, &c., £47,203; to reserve 
£25,000; preference dividend, £42,500. Available balance. 
£54,350, a decrease of £4,817. After paying dividends already 
announced a further £5,000 is put to reserve, and £19,750 is 
to be carried forward. Capital expended during the vear, 
£10,800. Experimental work in connection with the enlarge- 
ment of the tunnels is being carried out with the object of 
determining the most efficient method of reconstructing the 
railway. The above remarks regarding revenue, expenses, 
fares, &c.. apply in this case also. 

e following table shows the operating expenses of the 
above four companies and the L.G.O. Co., comparing 1919 
with 1918 :— 


0 Inc. e dec. 
Traffic receipts  ... wats oe 9,110,469 + 2,156,078 
Government compensation (after pro- 
viding for adjustments) "rà 566 370 + 268,751 
Total TR . . 9,676,839 4- 2,419,829 
Operating expenses бз A ... 8,179,598 + 2,645,983 
Net receipta 1,497,241 — 226,154 
Miscellaneous receipts (net) 663,630 + 77,189 
Net income. 2,060,871 — 148,965 
Interest, rentals and other fixed charges 828.507 — 33,662 
Balance ... si Я 1,232,364 — 115,808 
Reserve for contingencies and renewals. 420,000 + 230,000 
Balance 85 .. $812,964 — 135,303 
Dividends on guaranteed and preference 
stocks, excluding M.D.R. seoond pre- 
ference stock... Sis е ve 315,977 — 
Surplus peid into or deficit met out of 
common fund - Me inv 496,387 — 185,303 
Amount received from common fund ... 496,387 — 135.303 
Per cent. dde a 100% — 
Add balances from last year's accounta... 147,918 + 17,273 
Total amount available for dividends 
and further reserves 644,305 — 118,030 


The following table shows the passengers carried, average 
fare per passenger, and the number of car miles run in 1919 
compared with 1918 and 1913: :— 


1918. 


1919. 1918. 
Inc, or dec. Inc. or dec. 
Passengers carried : 
Ordinary ... 956,696,890 +163,207,971 + 197,533,168 
Workmen ... 68,503,288 + 6,066,590 + 21,472,001 
Season 48,192,370 + 1,236,671 + 24,254,169 
Total... . 1,073,392,548 +170,510,132 + 243,258,338 
Average fare per pas- d. d. d. 
sender a 1°99 +°19 7 54 
Car miles run 130,977,237 + 18,790,138 — 7,201,770 
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„ Metropolitan Railway Co.—Speaking at the annual meet- 
ing, Lord Aberconway, P.C., said that so long as the control 
continued the position would necessarily remain as ıt was, 
and very little, if any, variation in dividend could be looked 
for. They had an excellent property, with an increasing earn- 
Ing capacity, but the heavy increase in the cost of working. 
brought about mainly by the concessions made to the staff 
by the Government, had for the time being turned their profit 
into a loss, in spite of the largely increased turnover of busi- 
ness. The position must be adjusted in the same way ae was 
being done in every other business concern, namely, by raising 
the price of the commodity they had to sell The whole 
matter was before the Ministry of Transport at the present 
time, and very soon something would be done. They would 
not reap any immediate benefit from such increased fares, сз 
the'extra revenue would only go to reduce the amount payable 
to them by the Government under their guarantee. but it 
was necessary that the fares should be put upon a satisfactory 
basis in view of the time when the subsidy from the Govern- 
ment would cease. The traffic not only on their line but on 
the other London lines had already outgrown the facilities. 
and the expenditure of large amounts of capital was necessary 
if the transport accommodation was to Гр up with the 
growth of the population. The housing question and the 
necessity for improving the conditions of life of the people 
employed in their big centres were totally bound up with the 
question of transport, and if the capital required for the neces- 
sary extension was to be forthcoming the companies would 
have to be іо л much sounder commercial position. 


Llandudno & Colwyn Bay Electric Railway. Ltd.—The 
annual meeting was held on February 11th. The chairman 
said that the financial result was disappointing when taken 
in conjunction with the increase in traffic receipts. It was 
due to increased operating expenses, repairs, and maintenance. 
The work of overhauling the rolling stock was greater than 
was anticipated, and repairs and maintenance charges—per- 
manent way and overhead lines—would he heavy for some 
little time. Power expenses were heavier, due to the increased 
charge. and there could be little relief on this item during 
the current vear. The Old Colwvn extension still proved a 
valuable addition to the line; if this had not been built they 
would have been incurring a heavy loss in operating the 
tramways outside of the holiday season. Thev honed shortly 
to place an order for additional cars, but their ability in this 
connection was limited bv their financial resources and the 
increased cost of cars. Traffics were showing a slight increase 
as compared to a year ago. but the costs continued to increase. 
and further demands from labour might have to be met to 
some extent. Thev honed, however, that the increase in 
traffic receipts would suffice to overcome the increase in operat- 
ing expenses. | 


General Electric Co., Ltd.—At meetings of the companv's 
shareholders held last Saturday, approval wea given to л 
proposal to issue new capital in the form of 74 per cent B 
cumulative preference shares and partly in the form of ordi- 
пагу shares. Mr. Hirst said that considerable vrogress had 


been made with the programme to which he referred at the 


annual meeting for proceeding with developments and in- 
creasing the capital to £6.000.000. Those developments had 
heen proceeding with the assistance of the bankers, but the 
issue of further capital was now necessary. though it conld 
not be done on the same conditions as the last increase. Re- 
eolutions were passed under which the 1 655.790 issued nre. 
ference shares and 144,210 of the unissned preference sharec 
will be called A nreference shares: the 1.800.000 unieened 
preference shares will be converted into T$ per cent. “B” 
cumulative preference shares. 


Prospectus.—The Still Engine Co., Ltd.—This companv. 
which was formed last vear to acquire from the Fngine 
Development Co., Ltd., and other vendors. the patents for tho 
Still engine (with the exception of the Tapanese patents which 
had been disposed of). has been offering 75.000 shares of £! 
each for «mbscription at par. The list was to close on Wed- 
nesday. The nominal capital is £300.000, 145,000 shares are 
being issued as fully paid. and £10.000 cash consideration 18 
also to be paid out of the proceeds of the огевепё public issue. 
the balence being for working capital. A number of agree- 
ments for licences have heen entered into with well-known 
firme in this country and in France, and other nerotiatione 
are in progress. The objects of the companv are to sell further 
licences, to continne research work сп the Still engine for 
the benefit of its licensees. and to deal with the foreign 
patents. 


Electrical Distribution of Yorkshire, Ltd.— In their report 
for 1919 the directors state that the net profit was 44.354. 
against £3.168 for 1918, and £3,693 for 1917. £886 was brought 
forward. After paving 6 per cent., free of tax. on the ordinary 
chares. £1.00 is added to reserve. and £1.279 is to be carried 
forward. The manner in which the company has passed 
thranch the war period has demonstrated the soundness and 
stability of the business. | 

Restrictions on the use of electricity were not completely withdrawn until 
‘the latter part of the vear and. due to industria! disturbances throughout the 
countrv, the delivery of material was greatly delayed *o that the growth of the 
company's business has been retarded. Applications for the company's supply 
have been received in large numbers and with the restoration of normal in- 
dustrial conditions a rapid exnansion of the company’’s business is assured. 
This will require the issue of further capital, and shareholders are recom- 
mended to apply for further shares. 


Tyneside Tramways & Tramroads Co.—At the meeting 
held in Newcastle on 10th inst, Dr. J: T. Merz said that the 
revenue for the year had increased by more than £7,000, but 
so far from increasing their earnings, they were lower, for the 
Increased costs had been more than double the increase of the 
revenue. As а consequence, they had some £7,200 less to 
deal with. The outlay upon repairs, materials, and wages 
was much greater than it had been. They had to deal with 
£11,120, to which they had added £3,000 out of the special 
rem гуе which was put aside to meet repairs which should 
have been carried out in former years. They proposed to 
pay the same dividend as in the previous year. As to pro- 
spects, the traffic return showed some increase, but that should 
not mislead thei, as it was probable that the costs would 
increase at & greater rate than did the revenue. They hoped 
that their income would be improved by the acquisition of 
three new cars which they had ordered. The trade in the 
district had been very much interfered with, especially by 
the moulders’ strike, which threw many men idle and 
affected the traffic. 


Dublin United (Electric) Tramways Co., Ltd.—The Right 
Hon. L. A. Waldron, P.C., who presided at the recent meet- 
ing, said that on the whole they had had a prosperous year. 
The services were now nearly normal again, coal shortage 
and other difficulties that arose in wartime being less acute, 
though the coal supply was again causing considerable 
anxiety. The introduction of an 8-hour day for their men 
had entailed the employment of an extra 200 in the traffic 
department. The advance in wages over pre-war rates now 
stood at 28s., and a further demand was being made. They 
had heavy track renewals before them. The running of the 
power station had been very satisfactory, and the cost of 
generating the unit came to .979d. A new sub-station now 
in operation at College Street would help towards economy 
and add to the efficiency of distribution. They proposed to. 
build covers on the upper decks for all cars except those 
which had to pass under railway bridges. 


Paisley District Tramways Co.—Revenue during 1919, 
£126,530; expenses, £100,238. General interest requires £130, 
income tax £5,766, debenture interest £3,200, debenture sink- 
ing fund £1,500. Including £6,072 brought forward the 
balance is £21,767. 46, 000 has been put to reserve, 5 per 
cent. has been paid on the preference shares, and £2,000 
ut to preference share sinking fund; £6,267 is to be carried 
orward. Traffic receipts increased by 25,454, but expendi- 
ture increased by £20,418, due to rises in wages, shorter 
hours, and a further great rise in the cost of materials. The 
full effect of these increased charges on a complete year’s 
working has still to be borne. Increases in fares were sanc- 
tioned, and came into force in November, but it is not antici- 
pated that in the current year the relief obtained by these 
altered fares will cover the increased costs, and it may be 
necessary to make application for further modifications. 


Chloride Electrical Storage Co., Ltd.—The directors have 
put forward a proposal for the capitalisation of £78,250 out 
of the reserves and undivided profits, and the distribution 
of this sum in the form of bonus shares to ordinary share- 
holders in the proportion of one new #1 share to every two 
shares now held. It was only three years ago—in March, 
1917—that the then ordinary share capital of £73,950 was 
doubled by the distribution of bonus shares of £l each on a 
share per share basis. The present proposal would increase 
the ordinary share capital to £919,750, of which £146,500 would 
have been provided by the payment of bonus shares. 
1912-13 there was also a bonus of 7s. 6d. per share, which waa 
met by an allotment of fully-paid ordinary shares.—Daily 
Dispatch. 


Lanarkshire Tramways Co.—Revenue for 1919 .£199,868, 
expenses £148,060, leaving £51,808. Contributions to local 
authorities, £4,001; debenture interest, £650; interest ac- 
counts, £4,182; depreciation reserve. £12,000; maintenance 
reserve, £5,000. Adding 45.912 brought forward, the balance 
is £31,888. After paying 74 per cent. for the year on the 
shares, and £883 to directors, £5,280 is carried forward. 
Revenue increase, £7,338: expenses increase £22,010. Ex- 
penditure of £7.816 on deferred repaira has been charged 
against maintenance reserve account. The deferred repair 
work was not completed at December 31st. The strike of 
traffic employés in April and May caused a loss of £10,000 in 
traffic revenue. Passengers carried, 1918, 31,695,400; 1919, 
31,521,049. , 


South Metropolitan Electric Light & Power Co., Ltd.— 
Credit balance for 1919 £70,109, plus £12,857 brought forward, 
also 10 per cent. dividend on holding іп West Kent Electric 
Co., T.td., 21.002; total £83,968. Debenture and other interest 
£15,355; 7 ner cent. dividend on cumulative first preference 
shares and 6 per cent. on the second; £21,500 to depreciation ; 
£10,000 to reserve; 6 per cent. dividend on the ordinary shares. 
less income tax, £9.000; to be carried forward 219.393. The 
general business has been well maintained, notwithstanding 
a large. but it is hoped temporary, reduction in bulk supply 
demand. Mr. H. W. Bowden has resigned as a director and 
engineer-in chief, but he will act as the consulting engineer. 


Oxford Electric Co., Ltd.—Dividend 5 per cent. on ordi. 


 nary shares. 
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Stock Exchange Notice.—The Committee has specially 
allowed dealings in the following under temporary regula- 
tion 4 (3) :— . 

English Electric Co., Ltd.—148,004 preference shares of £1 
each, fully paid, Nos. 404,595 to 552.528 ; 33,973 ordinary shares 
of #1 each, fully paid, Nos. 1,397,537 to 1,431,509. 


National Electric Supply Co., Ltd.—The directors report 
that the extensions to the generating plant could not be com- 
pleted for this winter’s load owing to strikes, &c. 'Тһегсдйёз 
put to depreciation £5,000, to reserve £3,000, dividend os. 
per ordinary share, making 7s. 6d. for the year. dividend 
278. 9d. per founders’ share, carried forward £1,036. 


Central Electric Supply Co., Ltd.—The report states that 
energy has been supplied to the Westminster Electric Supply 
Corporation, the St. James' and Pall Mall Co., and the Chelsea 
Electricity Supply Co. to an amount of 36,096,110 units. 


National Boiler & General Insurance Co., Ltd.—Final 
dividend of 18s. per share, less tax, in addition to 12s. interim 
dividend. To investment reserve £6,410. Carried forward 
44,347. ' Ё@ . 

Bournemouth & Poole Electricity Supply Co., Ltd.—Final 
dividend on the ordinary shares at the rate of 7 per cent. 
per annum, less tax, making 6 per cent. for the year. 


London Electric Supply Corporation, Ltd.—Dividend 2j 
per cent. for 1919; £12,500 to reserve; £5,000 to contingencies ; 
£11,500 carried forward. 

Crossley Bros., Ltd.—Dividend at the rate of 10 per cent. 


per annum on the ordinary shares for the half-year, making 
5 per cent. for the year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE Stock Exchange ackuowledges a distinct tendency on the. 


part of its market to lapse into quietude. — This spells lower 
prices, as a matter of course. Business is the reverse from 
exciting. Buoyancy and bullish enthusiasm are superseded 
by a critical attitude in the investor and the speculator. New 
issues are lavishly offered, and divert attention from the exist- 
ing securities with which they come into competition. The 
Stock Exchange enters upon the Lenten season with a be- 
fitting decorum. 

General Electrics stand out with noticeable strength. De— 
tails of the new issue of ordinary shares began to leak out 
generally a few days back. They were stated here a fortnight 
ago. One new ordinary share at 27s. 6d. for every three shares 
at present held was the forecast here, and although no official 
contirmation is forthcoming up to this evening, the mutter 
will doubtless be made public very soon. An issue of 7 per 
cent. B preference may be expected, with the present 
64 per cents. turned into A shares. A comprehensive 
scheme, and one that is likely to arouse public interest. Other 
shares in the manufacturing group are somewhat featureless. 
British. Aluminium are 1-32 higher and Siemens a florin up. 
Automatic Telephones dropped to 175. 6d., rallied to 23s. öd., 
and, at the moment, are easier again at 228. 64. Indignation 
is expressed at the directors’ proposals, but unless a leader 
steps forward to focus the opposition, it may be that the 
scheme will be passed. Опе of the extraordinary points about 
the business 18 the fact that the scheme requires for Its opera- 
tion the assent of only 51 per cent. of the shares. The board 
could hardly have asked for a more slender majority than this. 
Without further opportunity of voicing their dissatislaction, 
some of the shareholders declare that they will not send in 
their acquiescence. 

The Home Railway market 18 better in places, and, though 
Districts have fallen to 19 and Central London ordinary to 551, 
Underground Electric `* A“ shares are better at 7s., and the 
410 shares at 22. There has been a slight spring during the 
last day or two in the heavier railway stocks, and this has 
encouraged the improvement in the issues of the Underground 
Electric Co. The attention of the speculative investor might 
be usefully turned to the prospects of East London 4 per cent. 
“ B” debenture stock. 

Electricity supply shares are quiet. Metropolitans rose } to 
33, and Charing Cross preference recovered the dividend of 
Js. 3d. There is not much business doing, but inquiries for 
shares find little floating supply with which to satisfy their 
demands. In the foreign list, Madras Electric are better at 
155. 6d. Canadian General Common have risen to 1284, and 
most of the dollar securities show adavnces, in consequence of 
the movements in the American rate of exchange. Rises and 
falls are out of all proportion to the amount of trade trans- 
acted, and, as a rule, the alterations are made simply in order 
to bring London quotations into line with those current in 
New York and Montreal. | 
„Brazilian Tractious have again given way this time to 54. 
Гре Mexican group is heavy. Mexico Trams 5 per cent. bonds 
at 42} are 34 points down, and the 6 per cent. bonds at 321 
show a drop of 2. Meanwhile, it is said that the Commission 
which came to London to see what could be done in order to 


improve matters in connection with Mexican finance, is still 
working with a view to straightening out the chaotic con- 
dition of Mexican matters. But apparently no particular pro- 
gress has been made in this direction, and the boomlet which 
took place in all Mexican securities some four or five weeks 
ago has proved to be premature. At the same time, it would 
appear to be indiscreet to sell Mexicans at the present time, 
when any day might bring a revulsion of feeling in favour of 
the stocks. Bombay Electric preference at 17 are another 30s. 
higher. Anglo-Argentine second preference at 31 are 108. 


down, Which is natural enough, in view of the fact that last 


week these shares were quoted higher than the first preference. 
Potteries Electric Tractions have gone back to 13s. British 
Electric Traction 5 per cent. debenture stock is lower at 82. 

Marconis hold their firmness at 4 3-16. Great Northern 
Telegraphs are down £3 in consequence of the exchange rate. 

Eastern Extensions have recovered to 20, but there is no 
particular change otherwise in the Eastern group. Chile Tele- 
phones are a sixteenth up at 6 7-16. Our attention has been 
courteously called to the fact that this company paid a divi- 
dend last vear of 6 per cent., and, although for 1917 and 1918. 
ав stated in our lists, the dividend was 8 per cent., the vield 
should be worked out on the basis of 6 per cent., which was 
paid free of tax. Oriental Telephones are 1-16 up. West India 
and Panama shares are equally higher at 14. Automatic Tele- 
phones have settled down to the neighbourhood of Ws. 6d.. 
as already mentioned. The rubber market is quiet, owing to 
the price of the raw material remaining at a shade under 
28. 9d. per lb., but the shares of the leading companies are in 
demand, on expectations, some of them already fulfilled, of re- 
organisation of capitals. Business amongst base metal shares 
is meagre, and in the iron and steel group the investor holds 
his hand, pending the next developments in connection with 
nationalisation. . 

SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELEOTRiciTY COMPAWIRS, 


Dividend i a 
— Fcb. 17, 3 "оё Yield 
1917. 1918, 1990, Rise or fall. p. o. 
Charing Cross Ordinary .. .. 4 4 НІ — 5 6 8 
do. do. do 4 Pref... 4 4 2ixd +3 8 8 B 
Chelsea. : 1 AD - b 8 2i — 412 4 
city of London bb. cu de Ar же. ОЙ 8 )3 — 516 4 
о. do. 6 per cent. Pref... 6 ` 6 oR ` — 6 4 8 
County of London .. КА is 7 1 92 — 7 3 7 
do do. 6 percent. Pref. 8 8. 9 — , $13 4 
Kensington Ordinary 5s e. 7 в 51 — 514 8 
London Electric  .. T .. Nil Nil 11 — : 
do.  do.. 6percent. Pref... 6 6 84 — 841 6 
Metropolitan. КР i 4 „5 i „+k 62080 
do. 44 per cent. Pref. 44 44 — 7 18 6 
St. James and Pall Mall. 9 10 Ow — 7 13 10 
South London x ЧА Б b aR — 712 8 
South Metropolitan Pref... — 7 1 1 — 100 
Westminster Ordinary -e 9. 8. 6 — 1 10. 0 
| : TELEGRAPHS AND TRLEPHONRS,: ;- - p. cm : 
Anglo-Am. Tel, Pref.. .. .... 8 6. 92 11 6 9 9. 
do. Det. aah газ 14 8806 21 .— 1 .71 2 
Chile Telephone 8 8 6. + 113 2 
Cuba Bub. Ога. dO va œ 141 1 . 10 7 18 4 
Eastern Extension. ... B 8 20 41 „% 0 0. 
Eastern Tel. Ord. .. es 8 8 195 — 6 2 7 
Globe Tel. and T. Ord.’ .. 1 8 20 - — 416 6 
do. do. Pref. .. 6 6 - 9i - + 6 4 8 
Great Northern Tel, N 29 23 —8 8 17 6. 
Indo-European Pe VE 18 18 485 — 618 4 
Marconi | :. m is 20 325 a — вө 0 
Oriental Telephone Ord, ... .. 15 10 2,', — 416 0. 
United R. Plate Tel. i . .8. 8 R: + „ *4 19 3 
West India and Panama .. .. 1/8 1/8 14 tos 5 11 1 
Western Telegraph. РЯ ә 8 8 204 — *41* 7 
ОМ. i Номи Rans, А СЛН ud 
Central London Ord. Assented .. 4 4 o 29 — 3 тот 
Metropolitan .. x m Ps 1 1 23 — 5 8 B 
do. Distrio T .. Nil N 19 — 1 Nil 
Underground Electric Ordinary.. . Nil Nil 22 +1 Nil 
do. do. A .. Nil Nil 7. 117 Nil 
do. do. Income .. 4 5 18 = е 
. FoREIGN TRANS, &0, Ee od | 
Adelaide Sup. 6 per cent. Pref, .. 6 6 — 7 14 10 
Anglo-Arg. Trams, First Pref. .. 63 Nil a — „ 
do. do. 2па Pref. — — BE oC — 4 * 
do. do. Deb., .. 5 5 634 . —1 115 0 
Brazil Tractions  .. © 28 — — 54 —1 — 
Bombay Electrio Pref. .. .. 6 6 17 +1} B10 7 
British Columbia Elec. Rly. Pfce. 5 5 64 — 715 0 
do. do. Preferrred Nil 2 56 Rd — 8 18 6 
do. do.  Deferred Nil Nil 4Rxd — 610 6 
do. do. Deb. ae 4 64 — 6 15 
Mexico Trams 5 per cent. Bonds.. Nil Nil 424 — M Nil 
о. 9855 cent. Bonds.. МИ Nil B38 —2 Nil 
Mexican Light Common .. .. Nil Nil 224 — Nil 
do. Pref. s .. Nil Nil B5 — Nil 
do. 1st Bonds .. .. Ni Nil 522 — — 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. o 7e 15 15 98 — 4 29 
British Aluminium Ord. .. s 10 10 133 + + 514 3 
British Insulated Ord. .. . 25. 194 272 — 5 5 14 2 
Md P " oe e ?- ee 25 25 , M e us ax Б 9 10 
s ref, .. E is 5 4i + | 
Castner Е s ia e | 25 20 | 4 | *4. i : ы Е 
Crompton Ord. > r 7 10 22/6 · — 
Edison-SwWwan, A' E e" — 10 ү — 3 4 6 
do. do. 65 percent. Deb. 4 5 vi | = 6 5 9 
Eleotric Construotion . 10 10 11 — ROO 
Gen. Elec. Pref. M is a 6 64 19/6 — * 618 4 
do. Ord. oo we РР 10 10 2 + 4J- *4 0 0 
Henley .. ET és „ ee 46 Pu 2 == 6 14 4 
do. 44 Pref., vs ss bs 43 44 38 — 64 u 
India- Rubber кР 6 10 10 154 — 6 9 0 
Met.-Vickers Pref, .. ee T — — Bik — 5 0 4 
Biemens Ord... ae eo T — 10 ЗО; 427 6 13 4 
Telegraph Coa, ee ee ee 20 20 Bd +1 ы E | 4. 


* Dividends paid (тее ө! Income Tax, 
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THE PROTECTION OF А.С. SYSTEMS WITHOUT THE USE OF SPECIAL CONDUCTORS, .- 


By Major KENELM EDGCUMBE, R.E.(T.), M.LE.E. 


n 


(Abstract of paper read before the INST:TUTION OF ELECTRICAL ENGINEEBS.) E 


UNDER present conditions, almost every network consists of 
a collection of cables laid at various dates, so that no system 
of protection which involves duplicate cores, pilot leads, con- 
ducting sheaths, or the like, can be regarded as a general 
solution of the problem. Тһе methods adopted must be such 
as can readily be applied to the various sections of an existing 
system as well as to any future extensions. The author 
believes: the four cardinal points of a protective system to be: 
(1) The maintenance of continuity of supply. (2) Simplicity 
of the apparatus involved. (3) Adaptability to existing gear 
with minimum alterations, and flexibility as regards future 
extensions. (4) Economy in its true sense, having regard to 
the capital sunk in cables, &c. The present paper is an 
attempt to show how these ideals can be obtained by simple 
means and with well-tried apparatus, without recourse to 
special conductors which, however desirable in themselves, 
are, more often than not, quite out of the question. 
Whatever advantages may, at one time, have been claimed 
for the insulated neutral, it is now fully recognised that the 
advantages are all in favour of earthing, and the protection 


CT 
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OF FEEDER. PROTECTION OF FEEDER. 


against over-pressures’ (whether due to atmospheric effects or 
to intenmttent earths), which is afforded by the damping 
effect of a resistance in the earth circuit, is seen to be so 
inportant that both American and Continental practice are 
„fast following the lead given by this country. In the present 
paper, earthed svstems alone are dealt with since, in the 


author's opinion, the first step towards the attainment of 


satisfactory protection is to earth the system through a resist- 
ance. At the same time, many of the arrangements recom- 
mended are also applicable to msulated systems. 

Apart altogether from the value of earthing through a re- 
‘sistance as a protection against over-pressures, it affords a 
means whereby the majority of faults can be cleared in their 
initial stages as single-phase leakages to earth, instead of 
being left on the system until they have developed into short- 
circuits between phases, i4 

Fig. 1 illustrates the application of the leakage protection 
principle to a circuit breaker. The three-phase generator G, 
with earthed neutral, is connected to a feeder, the three cores 
of which are surrounded by the iron circuit of a current 
transformer C T having & single secondary winding, connected 
to a relay к. Under normal conditions, no matter how much 
the load may be out of balance, the sum of the three currents 


2 У 
Time in seconds 


Fic. 3.—SHORT-CIRCUIT CURRENT 
oF 4,000-kw. TURBO-ALTERNATOR. 


is zero, and the resultant flux in the transformer. core will 
be negligibly small. An earth fault on any phase, however, will 
upset the balance in the three lines and induce à current in 
the secondary of the transformer, causing the relay to operate 
and the breaker to open the circuit. Fig. 2 shows a similar 
arrangement, but in this case three separate current trans- 
formers are connected in star and the leakage relay L R is 
included in the common return. Ап objection to leakage pro- 
tection when used by itself is that, should the fault either 
start as, or immediately develop into, з short-circuit between 
phases, there will be no out-of-balance current and, conse- 
quently, the leakage relay will not act. То obviate this, 
overload relays ов, and O B, can be included in two of the 


RELAY PROTECTION OF A PAIR or 
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Current as percentage of setting 

Fic. 4.—Time Curves oF INDUCTION TYPE 
INVERSE-TIME-LAG OVERLOAD RELAYS. 


branches, as shown in fig. 2, and under these circumstances 
one at least of the relays will act under all possible fault 
conditions. One of the principal advantages of such an ar- 
rangement lies in the smaller current with which the circuit 
breakers are called upon to deal; the earth current can best 
be limited by an earthing resistance connected between the 
generator neutral and earth (ER in fig. 2). Discriminat- 
ing action can be obtained by giving the various relays 
different time-lags. The time interval between the operation 
of successive relays in series must not be less than that re- 
quired for the opening of the breaker after the closing of the 
relay contacts, or the second breaker may commence to act 
before the first has isolated the fault. Modern switchgear 
may be relied upon to open the circuit within about one-fifth 
of a second. or eyen less, but older gear will probably take 
considerably longer. To this time must be added that re- 
quired for the relay to operate, as well as a margin for con- 
tingencies. It may be assumed in general that intervals 
of 4 second should be sufficient for quick-acting gear or 
3 second with less efficient patterns. | 

Such graded time-lags, when applied to overload relays, 
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|" PARALLEL FEEDERS, 


have a further very important advantage which does not 
seem to have received the attention it deserves. -Although 
the short-circuit current of a modern alternator is compara- 
tively small, probably not more than twice to three times its 
full-load current, yet the momentary current flowing into a 
short-circuit may be ten times as great as the steady value. 
This is due to the fact that, whilst the steady short-circuit 
current 1s limited by a чое of the field owing to arma- 
ture reaction, this field necessarily dies away but slowly, and 
during the interval the current is limited by resistance and 
inductance alone. Fig. 3 is & typical curve indicating the 
way in which the current rises to a maximum and then 
gradually falls to its steady value. Now in the case of a 
dead short-circuit occurring close to the generating station, 
if the breaker were to. open instantly it would have to break 
а current nearly seven times as heavy as if it opened after 
11 seconds, as would be the case with the settings: proposed. 
The further from the generating station а fault occurs the 
more the short-circuit ‘current will be reduced by the imped- 
ance of the intervening feeders, so that shorter time-lags can 
safely be given to the relays. _. MAN И І 
More interruptions of supply are caused by opening circuits 
prematurely than by leaving a fault on the system for too 
| a long a time. An interval of two seconds 
should probably be regarded, however, 
as the upper limit, and for sub-stations 
containing synchronous inachinery this 
figure must be considerably reduced. If 
^ fixed time-lags are emploved they must 
be made sufticiently short to deal ade- 
quately with short-circuits; and, as а 
result, cables may be disconnected un- 
© necessarily. on the occurrence of small 
' momentary overloads. For these reasons 
T inverse time-lags are in every way to be 
preferred. ME | m 
` Fig. 4 gives the relative ‘time curves 
of inverse time-lag overload relays of the 
L Brio eu Ж, induction type, set to operate with 
three different times. For currents exceeding five times those 
for which the relays are set the time lags reach ‘an almost 
steady value, and it is this figure. which. should be taken as 
the criterion and not the point at which the curve cuts the 
vertical ‘axis, whieh is necessarily somewhat indefinite and, 
moreover; only applies to very small overloads. For this 
reason relays should invariably be scaled both in overload and 
short-circuit time-lags. It may be added that no relay сап be 
considered: satisfactory unless its time curve becomes practi- 
cally horizontal at a moderate overload, otherwise the intervals 
between the operation of successive relays may become too 
short to allow of one breaker opening the circuit before that 
next behind it commences to act. It is aleo essential that the 
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curves corresponding to different settings should follow one 
another closely throughout. In both these respects the induc- 
tion relay is much to be preferred to the fuse-shunted solenoid 
pattern. The only case in which long time-lags are objection- 
able is when a fault occurs close to the generating station. 
Should such a fault develop into & dead short-circuit between 
phases, it is essential to clear it with the least possible delay, 
the criterion of urgency being the extent to which the voltage 
is pulled down. A convenient means of applying this prin- 
88 consists in arranging the tripping mechanism of the 
relays at the generating station, so that should the voltage 
fall to, say, 70 per cent. of the normal, the time-lag is automa- 
tically shortened to perhaps half a second in each case. 

The тошо remarks refer more especially to the overload 
relays (о R, and o n, in fig. 2), but much the same considera- 
tions apply to the leakage relays 1, к, except that, owing to 
the leakage current being definitely limited by the earthing 
resistance, there is no great advantage in reducing the 
time-lag to a minimum. With leakage relays, likewise, there 
is nothing to be gained by the adoption of a fixed time-lag, 
although the objections to it may be less strong than in the 
case of overload relays. 

This combination of leakage and overload relays has the 
important advantage that it is sufficient in itself to deal with 
faults at any and every point of the system, including the 
sub-station busbars, whereas many other methods such as 
the Merz-Price or the '' split conductor," whilst excellent in 
themselves, onlv control individual sections of the feeders 
and afford no protection whatever to the sub-station busbars. 
Moreover, should one of the relays or circuit breakers fail to 
act, there is absolutely no second line of defence and overload 
protection by means of fuses is usually advocated in addition, 
whereby simplicity is sacrificed, and the instantaneous action 
which is generall put forward as a great feature of such 
systems is entirely lost. 

The leakage relay (len in fig. 2) takes the place of one of 
the three overload relays which would otherwise be required 
for pure overload protection, so that the adoption of leakage 
tripping does not involve any extra gear. Although too much 
reliance must not be placed upon the grading of the current- 
settings as a means of discrimination, it has an important 
bearing upon the question. The time curve of & relay should 
become nearly horizontal for currents exceeding, eay, four 
times the setting (see fig. 4). Consequently, if the short- 
circuit current exceeds this value in the case of all the relays 
through which it passes in series, each one will operate after 


Ба. 7.—PaiR or PARALLEL 
FEEDERS PROTECTED BY BIASED 
DIFFERENTIAL REVERSE RELAYS. 


the same lapse of time. On most systems, however, such a 
state of things is very unlikely. Whilst, however, the mini- 
mum time necessary for the operation of the breakers should 
form the basis in arriving at the time intervals between the 
settings of the relays, nevertheless, a considerable reduction 
is nearly always possible owing to the discriminating effect 
of the current settings. 

With two parallel feeders, unless the current to earth ex- 
ceeds the load current at the moment, reversal can not take 
place, and with three or more feeders the required excess will 
be still greater. This condition necessitates the installation 
of a larger earthing resistance than would otherwise be neces- 
sary, thus throwing an undue strain upon all parts of the 
system owing to the heavier fault current. 

This difficulty can be overcome by the use of differential 
reverse relays, the current connections for which are shown 
in fig. 5, the pressure windings being omitted for the sake 
of clearness. CT, and CT, are two current transformers, cross- 
connected in such a way that a flow of current in the direction 
indicated by the arrows merely causes a circulation of current 
in the secondaries, and none flows through the relays RR, 
and RR, which are connected in series between equipotential 
points. On the occurrence of a fault, the currents in the two 
feeders are no longer equal and the difference current flows 
through the reverse relays which are so arranged that one 
or the other operates, according to the direction of the current 
through them, and thus isolates the faulty feeder alone. 

Since the relays operate with a given difference current, ;t 
is immaterial whether there is actual reversal or not. A 
further important advantage is that & surge producing a 
simultaneous reversal of current in both feeders will not cause 
either relay to operate. 

In the case of four or six parallel feeders, they can be very 
simply arranged in pairs. 


Ега. 8.—CURRENT REQUIRED TO OPERATE 
RrLAY Еа. 6 UNDER Low-voLTAGE CONDITIONS. 


At their outgoing ends, parallel feeders present much the 
same problem ae & single feeder, and may be similarly dealt 
with by means of combined overload and leakage trips, a 
group of relays as shown in fig. 2 being applied to each 
feeder. Graded time-lage must be applied to both the over- 
load and leakage relays. If the fault occurs close to the 
sub-station the fault current may divide iteelf almost equally 
between the two feeders, and there je а risk of the eound 
feeder coming out instead of the faulty one. Moreover, after 
the latter has been isolated at the generating station end 
the fault current will still flow into the sound feeder and 
may cause its relay to operute. For these reasons it is pre- 
ferable to install differential reverse relays (fig. 5) at the 
outgoing end ав well ae at the other. At Ше sub-station 
end the fault current flows in opposite directions through the 
two current transformers во that the effect upon the relays 
is doubled, and for this reason the settings may be low, with 
the corresponding advantages of leakage protection. 

If the relays at the outgoing end have isolated the faulty 
feeder before those at the sub-station the fault current will 
flow into the sound feeder, and as it then forms the out-of- 
balance circuit it will operate the relay and isolate the eound 
feeder as well. To prevent this, the circuit breaker on each 
feeder should be fitted with an auxiliary contact which, in 
coming out, renders inoperative the relay on the opposite 
leeder. At the sub-station end this is unnecessary. 

Apart from the fact that a reversal will cause its relay to 
act, the sound feeder is left without protection. To remedy 
this, overload relays rpay be added or the reverse relavs can be 
rendered operative on а heavy forward current. The relay 
shown in fig. 6 can be arranged to act with euch a current 
if the pressure circuit is opened, which can readily be done 
by means of an auxiliary switch operated by the circuit breaker 
as already described. It must not be forgotten that the whole 
load current now orms the out of balance, and it is, there- 
fore, essential that the relay windings should be capable of 
carrying this current without overheating. Failing this, he 
relays must be cut out of circuit by the auxiliary ewitch, 
крае overload protection being provided at the outgoing 
end. 

If there are а number of parallel feeders in series perfect 
discrimination is afforded by the arrangement described. 

Various methods have been suggested for giving the neces- 
sary ''bias" to the relays of fig. 5. What is required 1s 
that the bias should increase with the current in the feeders, 
i.e., should represent a definite percentage of the current 
flowing. A method of carrying this 
into effect is shown diagrammatically 
in fig. 7. RR, and RR, are a pair of 
reverse relays, fed by current trans- 
formers CT, and CT,, cross-connected 
as in fig. 5. Besides the usual fixed 
control, which gives a definite current 
setting to each of the relays, a biasing 
coil, RC, applies an additional control 
which is proportional to the current 
flowing in the feeders. If this auxiliary 
control is such as to give a bias of 5 per 
cent., or at most 10 per cent., it will 
cover all hkely contingencies as regards 
want of balance. It is usually desirable 
that the bias should increase rather 
more than in proportion to the current. 

It is of fundamental importance that 
reverse relays should operate with 
certainty even if the voltage of the system із pulled 
down to a small fraction of the normal. The only true 
solution is to render the reverse relays as far as possible 
independent of a fall in voltage, and the working principle 
of в well-known form of such relay is shown in fig. 6. It 
is a moving-coll instrument having an iron circuit carrying 
two fixed windings, a current coil cc, and a volt coil v c, so 
connected as to assist one another with & forward current 
and to oppose one another with a reversal. The moving 
coil M C is connected in series with v c and a non-inductive 
resistance R between phases or to the neutral point, according 
to circumstances. The windings v c and cc being in opposi- 
tion under operating (reverse) conditions, the flux in the 
air-gap for а given current increases rapidly as the pressure 
falls, and thus largely compensates for the reduced current 
flowing through the moving-coil winding. 

Fig. 8 shows how successfully this result is accomplished. 
A relay set to operate at 25 per cent. of full load, under 
normal voltage conditions, will only require twice full-load 
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current to actuate it, even should the voltage of the system 


fall to 2 per cent. of the normal. Such a result puts the 
reverse relay upon an entirely different footing, and removes 
the objection which was at one time 80 often raised. This form 
of relay, moreover, can be designed to operate with an ex- 
ceptionally heavy forward current (say, 90 times the eetting) 


at zero voltage. 
(To be concluded.) 


DISCUSSION IN LONDON. 

Mr. E. B. WEDMORE explained that several new devices, 
which had not been discussed before, were incorporated in 
the paper, but some of them had not been sufficiently fully 
described. For example, the biased differential reverse relay, 
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fig. 7, were extremely sensitive in spite of the unbalance in 
transformers, &c., and it was & very good example of this 
form of protection. With regard to the protection of а system 
of two пеш. stations and four sub-stations, the 
author's fig. 16, he was not sure that it would do 
all that might be asked of it. Under certain conditions 
the generating station relays might operate when the fault 
was in the sub-stationg themselves or in the feeders beyond 
them. The author's fig. 17 showed a novel arrangement 
which, however, involved the earthing of the neutral of the 
H.T. transformers. The author’s explanation of the normal 
voltage triangle and that resulting from a severe short circuit 
between phases was novel. There was a clear reason why 
relays which appeared to be good froin a theoretical point of 
view often failed in practice, but he had rarely seen the 
reason properly explained, and even the author had failed 
to do so. Compensated differential reverse relays as described 
by the author, had proved very satisfactory in practice; on a 
certain overhead systein there had been as many as 22 faults 
in three months, and in every case adequate protection was 
afforded. | 

MR. J. R. Cowie agreed with many of the points put for- 
ward in the paper; there were, however, some with which 
he could not agree. l'or instance, he thought that it was 
uite futile to try and obtain discriminating action by giving 


e various relays different short time-lags. The Merz-Price | 


and ''split conductor systems were preferred by many, yet 
the last line of defence was often an overload relay at the 
power station. He personally had a leaning towards the 
solenoid type of relay on account of its simplicity. This 
country led the world in the use of protective devices, for 
кс they all owed a debt of gratitude to such men as the 
author. 

MAJOR A. M. Тлүгок thought the relay shown in fig. 6 
had & very excellent feature in the low voltage at which it 
would operate. With regard to the interruption of large 
currents, and particularly fig. 3, he had recently been apply- 
ing the equations established by Steinmetz (in his book on 
Transient Phenomena ’’), to both the case of interrupting 
the full load current of the station and to that of interrupting 
the short circuit current. He (the speaker) had introduced 
into these equations constants more in conformity with the 
conditions obtaining in this country than were those assessed 
by Steinmetz, and the equations showed that under bad 
conditions of feeder arrangement, it waa possible, even when 
breaking the circuit where the current passed through zero, 
to get voltage oscillations up to double or treble the normal 
voltage, while if breaking it when the current was at its 
maximum, they might get anything up to ten, or even twenty 
times the normal. It, therefore, appeared that two points 
should urgently be striven for, viz., (1) the use of as many 
trunk feeders as possible in parallel, when approaching the 
main station, each absolutely independent of the other (split- 
conductor protection preferred), eo that even a group of feeders 
might momentarily be thrown out without the main generator 


circuit being broken; and (2) the use of ccre-balance, or most. 


delicate protection obtainable, in order to cut out every feeder 
before the leak to earth had time to develop into even a mild 
short circuit between phases. He found himself quite at 
issue with the author on the question of time-lags; the in- 
tervala given were altogether too short. He would like to 
ask the author how he would protect, with differential reverse 
relays, а group of six feeders in parallel, some of which were 
80 per cent. longer than others, and some of which were fed 
through reactances, while some were direct on the busbars. 
With reference to the suggestion that combined leakage and 
overload protection should be applied to the outgoing feeders, 
unless very coarsely set the leakage relays would bring out 
both the sound and the unsound feeders. Speaking generally, 
combined overload and leakage protection were all right for 
the outskirts of & large system, and for dealing with existing 
mains—in the absence of anything better; but they were 
not, in his opinion, suitable for the heavier feeders. In 
support of the possibility of the short circuit being opened at 
some time other than when the current was passing through 
its zero value, it should be considered that the oscillating 
E.M.F. was at its maximum when the current wave was 
approaching or leaving zero, and the insulation might, there- 
fore, break down just at that moment, followed by an imme- 
diate rush of current, which the forward motion of the breaker 
must interrupt, at once giving the most dangerous conditions. 

MR. С. W. PARTRIDGE agreed that more interruptions of 
supply were caused by opening circuits prematurely than 
by leaving a fault on the system for too long а time. It was 
his opinion that the later the switch acted the better, provided 
that when it did act it did so quickly. It was quite impossible 
to interrupt short-circuit currents with an oil switch except 
at the zero line. From the point of view of з of action it 
was preferable to use as small a number of relays as possible; 
it was not uncommon to go into a station and find all the 
relays fastened up with string to prevent them acting, or 
again when they were allowed to act, for them all to come 
out at once and cause general confusion. A drawback was 
the failure of relay action owing to the fall in pressure, and 
in his opinion it would probably be preferable to make use 
of some device which lowered the short-circuit pressure until 
the fault could be cleared. With reference to the Brazil 
resistances, had one installed some time ago, and it had 
worked well ever since; he found them perfectly satisfactory. 


Мв. Н. W. CLOTHIER was of the opinion that the switchgear 
should be made as simple as possible; such devices a8 were 
advocated by the author might find a useful field in the 
smaller systems or in the less important sections of the larger 
ones. The method of leakage protection had not been given 
a chance, the imposing of a time limit cut out every virtue 
of the thing. It was his opinion that faults should not be 
allowed to hang on to the system, relays should operate 
instantaneously. The air-dashpot was more unreliable than 
the time-limit fuse. With regard to the author's method 
of bridging the primary winding of the transformer by a 
non-inductive resistance to form a by-pass for the surge, 
he thought it would be much more advisable to make a good 
job of the insulation than to rely on such a method of reliev- 
ing the strain between the turns of the winding. 

Мк. Н. Brazi thought the paper an important one, as it 
not only emphasised this niethod of protection, but also the 
placing of the protective devices in their correct positions. 
In this country protective devices were often placed quite 
wrongly. The inductive type of relay worked well in practice, 
and had given good results; he was in favour of the use of 
inverse time-lag. With regard to earthing through a react- 
ance, he thought the practice was entirely wrong. 

Major К. EpaCUMBE, in reply, said that the question of 
earthing the mid-point was looked at from quite a different 
standpoint to-day, and no very serious objections could һе 
taken to doing so. With regard to the solenoid type of relay, 
i¢ made quite a satisfactory fixed time relay, but it was 
useless when an inverse time limit was to be made use of. 
It was true that they led the world in the use of protective 
devices, and it was most interesting to follow the work now 
being done in America and Germany, where the same diffi- 
culties were being experienced to-day that had been overcome 
in this country years ago. With reference to pressure re- 
gulators, they were not looked upon as part of the protective 
gear, and the suggested use of two relays in series was not, 
in his opinion, advisable. | 


THE GERMAN ALUMINIUM INDUSTRY. 


DuRiNG the course of the past four years an aluminium pro- 
ducing industry has been created in Germany, partly by the 
investment of private capital, but mostly with the assistance 
of considerable funds provided by the Government. Although 
the industry has not yet become of great economic importance 
it is claimed to be exercising to some extent a favourable 
effect on the commercial balance of the country, inasmuch 
as it affords an opportunity for dispensing with imports of 
metal manufactures of the most varied kinds, and at the 
same time permits of the carrying on of а remunerative 
export trade in manufactures of aluminium. In this connec- 
tion a German newspaper * gives the following information 
concerning the industry. 

As the utilisation of water power for the production of cheap 
energy had been neglected, the Government departments 
concerned with the supply of metals were confronted with 
great difficulties when the requirements in aluminium enor- 
mously increased, and foreign sources of supply were stopped 
in part. Under these circumstances, attention wae first 
directed to the electricity produced in the lignite districts as 
being the most readily available, and a basis was first found 
in the existing works at Bitterfeld and Horrem; next at the 
coalfields on the Elster, then at the Erft hydro-electric works, 
and finally at a second wale owe installation on the Inn. 
Apart from an installation at Berlin, which has already been 
discontinued, four centres of production have been completed 
and set in operation, all these using alumina which has been 
previously subject to preparatory treatment. The works are 
completely organised commercially in private companies, and 
are joint economic undertakings principally financed by the 
Government. The works аге :-- Е 

1. Ver. Aluminium Werke A.G., which was originally 
formed jointly by the Griesheim-Elektron Co., and the Metall 
Bank of Frankfort-on-Main. The capital was nominally 
50,000,000 marks, but the credit granted by the Government 
were very considerably greater. The works and estimated 
capacity are: Lauta, 12,000 tons; Horrem, 3,000 tons; and 
Bitterfeld, 3,000 tons. a 

2. Erft Werke A. G., which was constituted by Giolini and 
the Rhenish-Westphalian Electricity Works Co., with a nomi- 
nal capital of 15,000,000 marks, and considerably greater ex- 
penditure in the form of credits. The estimated productive 
capacity is 19,000 tons. | 

3. The Inn Werk A.G., which was established by the A.E.G. 
and Siemens-Schuckert. Works, Giolini. and the Government 
of the State, the capital being 13,200,000 marks. | 

The works of the first two (Nos. 1 and 2) companies are in 
operation, although by no means at their full capacity, whilst 
the third is apparently not yet producing aluminium. It 
will be seen that preparations have been made for an annual 
output of 30,000 tons, but the actual production has not and 
does not reach these figures. In order to give some idea оп 
this question, it is mentioned that the peace-time imports of 


* Frankfurter Zeitung. 
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crude and scrap aluminium ranged from 15,000 to 18,000 tons 
per annum, representing a former value of 25,000,000 marks, 
but which would not be far short of 500,000,000 marks at 
present prices, and taking into account the depreciation of the 
mark. The production of the works from the beginning of 
1916 amounted to 600 tons per month, and in 1917 and 1918 it 
reached about 2,000 to 2,500 tons monthly, but these quantities 
were insufficient for the war requirements. After the end of 
the war the output greatly declined partly in consequence of 
" strangulation,” and partly owing to the general scarcity of 
coal. A recovery, however, is now proceeding, and technical 
men estimate the monthly production at present at 1,000 tons 
or slightly more. The whole of the output is said to be 
passing into works producing articles of peace—the rolling 
mills of Stinnes, the electrical industry, and the great metal 
ware manufacturing industry in Westphalia and Central Ger- 
many. The sales organisation of the works—the so-called 
Imperial Works "—lies in the hands of the Metall Gesell- 
schaft, of Frankfort-on-Main, but during the war the distribu- 
tion of aluminium was controlled by the War Metal Co. A 
comparison of the course of prices per kilogramme is shown 
below. ' | 

German aluminium prices in marks per kilogranune :— 

1914 (peace price), 1.50 marks; 1918 to November 18th, War 
Metal Co.'s price, 5.50 marks; 1918, War Metal Co.'s price 
on November 19th, 7.00 marks; 1919 to September, 10.00 to 
15.00 marks; 1919, November 11th, 22.50 marks; 1919, Deceni- 
ber 2nd, 27.00 marks; 1920, January 16th, 35.00 marks. 

It is difficult to ascertain whether the works have obtained 
the maximum prices during this period of bounding prices. 
Sales are said to have been made with which it was impos- 
sible for the production to keep pace, so that sometimes—and 
it is asserted also at present—the deliveries were only carried 
out at a time when the costs of production and the market 
prices had already again advanced. It is therefore considered 
that very little consolation ean be assumed from the past из 
to the remunerativeness of the works, especially as the period 
was опе of construction. 

A year ago а very pessimistic opinion prevailed as to the 
econoniy of the works, owing to the growth in the working 
expenses, the rapidly swollen costs of construction which 
specially exceeded the estimate in the case of the Lauta Works 
near Hoyerswerda, and the great rise in local wages, whilst 
the technical-economic efficiency of the Lauta Works failed 
to come up to expectations. In the meantime, however, the 
collapse of the exchange has come as an additional burden; 
the mark which had fallen to one-half of parity in Switzerland 
at the end of 1918 now stands at one-twelfth. Moreover, the 
world price for copper, after transitory convulsions, has fairly 
well maintained its wartime level, at least in London. But 
the vitality of the inland production of aluminium depends 
extraordinarily upon both the mark and the price of copper. 
Every rise in the Swiss franc constitutes a still greater sacrifice 
in procuring aluminium from Neuhausen, and every mark 
added to the costs of copper imported or available in the 
country compels engineers to make use of native aluminium 
instead of foreign copper, where it is possible to do so, par- 
ticularly with overhead transmission lines and other products 
of the electrical industry. 

Another factor which cannot be left out of consideration is 
the fact that pure alumina is required for the production of 
the metal, and this was for the most part formerly procured 
from the bauxites in the South of France, Hungary, and the 
Adria. Considerable quantities were assured, but they will 
come to an end, and the economy of the industry would again 
be jeopardised if new foreign raw materials had to be im- 
ported. Under these circumstances efforts must be put forth 
in the direction of finding raw materials for the purpose in 
Germany, and the basis of the industry will only be firmly 
established when success has been obtained in this respect. 


SCIENTIFIC MANAGEMENT. 


S 
AT a meeting of the NORTH-EASTERN. CENTRE Of the INsTITU- 
TION OF ELECTRICAL ENGINEERS, on January 12th, Capt. J. M. 
Scorr-MAXWELL read a summary of his paper on Scientific 
Management.“ An abstract of the paper appeared in our 
issues of December 19th and 26th, 1919. In the subsequent 
discussion Mr. ARTHUR Parsons (Messrs. C. A. Parsons and 
Co.) referred to a system which the firm with which he was 
connected had adopted, and which had been working for a 
considerable time. It was devised for & factory where the 
work was specialised, and where there was not much repeti- 
tion work. Even before the order was received the planning 
department got into operation. They could ascertain exactly 
what was the position of the works, and when they could 
deliver the goods. ‘Then the tender was submitted, and when 
i$ was accepted the planning department planned it out. In 
illustration of his remarks, Mr. Parsons submitted a diagram, 
which showed the progress of an order through the works. It 
was assumed that the order was received on January 18, 
and that it had to be out by the end of June. The actual 
work оц the job was shown. by a blue line, which also 
represented a given period of time; yellow lines repre- 
sented the time allowed for the getting in of the raw 
materials, mauve lines the time allowed for the making of 


patterns, &c., and a red line the balance of time. The lines 
were divided into portions each indicating à given stage in 
the work. Each portion of a job had to be done by & certain 
date, and these dates were supplied ‘to each department, and 
the work of the department was reported on weekly carde. 
The chief aim of such а system was to get all the work duly 
to’ the assembling department. The men worked infinitely 
better if they had the materials to hand, and the work wént 
much smoother. He agreed that the only way for payment 
was payment by results. If they could yet some suitable 
method of doing that, arrange their factories on а more 
scientific method of management, and increase productive 
capacity, there was a great future for this country. o 

Sir THomas OLIVER, M.D., said if they were going to ps d 
out scientific management there would arise questions of a 
psychological character which medical men would have to 
face, and they could only face the question along with the 
experts. Mr, Maxwell had referred to boards for research 
into matters connected with fatigue, and he would like to 
see workers and the employers associated, so that the experts 
should have their attention drawn to those Matters upon 
which enlightenment was needed. There were two kinds of 
fatigue—subjective, which concerned the working man, and 
abjective, which was seen in the character of, the man’s work. 
As to subjective, formerly it was thought the seat of fatigue 
was in the muscles, now it was known that it was not so 
much in the muscles as in the nervous system. Not only 
the muscles, but, perhaps, even the heart, was affected 
slightly in fatigue. Speaking of Taylorism, Sir Thomas said 
the trade unions did not want to find out how much a man 
could do. Man's capacity for work varied, as his capacity 
for fatigue. One man was more easily tired than another, 
and they did not want that exposed. Taylorism had special 
advantages, and inen made шоге money with less fatigue 
under Тауіогізш than under any other method. What had 
impressed him upon the question of fatigue was the cry for 
shorter hours, and the hours became far too low, more than 
the condition of the body called for. It seemed to him that 
the question of hours should not be uniform at all, there 
were certain industries where shorter hours might be intro- 
duced, but that did not apply to other industries wher 
liability to fatigue was not so great. | 

Mr. T. CaurER asked how far inspection should actually 
go, whether one should inake а point of inspecting every 
single thing, or should only go so tar as seemed necessary 
and extend when ditticulties occurred? The help of both em- 
ployers and workmen was very necessary in the problems that 
had to be faced, and simple suggestions made by employés 
might have extremely important results. He had in mind 
one case where a suggestion of keeping records of machines 
in a particular way made by one of the clerical staff, led, by 
its subsequent development, to the recording of twenty times 
as many machines as previously, with only double the staff. 
The speaker suggested that problems and their proposed solu- 
tions ehould be explained to individuals rather than to masses 
of men. Не also suggested that the staff could probably be 
used in many ways. ‘The fact that they were able by their 
position to see both sides inade them peculiarly fitted to bring 
to one side the views of the other in an. intelligent way. 

Mr. Ranrr questioned the figures as to the time taken in 
handling of tools, which was put down at 75 per cent. of the 
total time, the handling of the machine, 15 per cent., and 
the job itself only required. 10 per cent. of the total time. 
Nor did he agree that it was a comparatively easy thing to 
draw up з plan of work as the paper suggested. He thought 
the vital thing in all these matters was co-ordination and 
co-operation. | 

Mr. BEDWORTH said he thought that anything that was to 
succeed must receive the approval of labour, and anything 
to get the approval of labour must give not only some slight 
financial gain, but also some mental and physical advantage. 
He asked, was that system of scientific management, as laid 
down, going to improve the worker mentally? Everything 
was cut out for him, everything was thought out for him. 
There was an elaborate system of timing, was that to increase 
his mental vision? They knew the time for every operation, 
for every portion of the job. Не did not think the worker 
would benefit financially. His idea of scientific management 
was applied common sense. г, | 

Prof. HaALLSWORTH looked at the question as a student of 
economies as likely to give very valuable. results. It was 
likely to lead to the discovery of the most efficient way of 
doing & thing. He also thought that the system might throw 
light on the whole question of fatigue. These advantages 
were so great that they should carry labour with them. But 
this system must not interfere with collective bargaining, 


nor lead to the cutting of piece rates. Neither must it reduce 


the workman to an automaton. | 
Capt. Scorr-MaxwELL briefly replied. 


ч „ 


Patent Application in Sweden. -A Royal Decree of 
December 19th, 1919. extends until July Ist, 1920, the time for 
lodging an application for a patent in Sweden, with priority of 
date, in respect of any in vention for which a patent has been 
applied for in а foreign State on or after Jnly 31st, 1913,— 
Illustrated Oficial Journal (Patents). ds die 
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©." CONFERENCE OF MANUFACTURERS. 
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AT. the Kingsway Hall, Kingsway, London, on Tuesday and 
Wednesday, February 10th and llth, a National Conference 
of Manufacturers and Producers was beld under the auspices 
of the Federation of British Industries. Mr. Peter Rylands, 
President of the Federation, was in the chair, and in addition 
to 69 atliliated associations, there- were represented nine other 
organisations and ten research associations. "Those represented 
included the British Electrical Federation, the Provincial 
Electric Supply Comittee of the United Kingdom, and the 
British Scientific Instrument Research Association. 

ier ` THE PRESIDENT'S ADDRESS. 

MR. PETER RYLANDS, in his opening address, dealt at some 
length with the economic conditions, as the war has left 
them in Germany, Great Britain, and Ше United States. 
At the present tine Germany was an extreme case of a country 
consuming more than it produced. The conditions prevailing 
in Germany to-day would seem to make it almost impossible 
for German industry to make a fresh start. The two alterna- 
tives seemed to be national bankruptcy and an absolutely 
fresh 'start—& solution which would sceim to be imposed by 
the ordinary operation of economie laws—or the interven- 
tion of artificial assistance. The danger of this latter was 
that it might have the effect of giving temporary relief, and 
healing rather than curing the disease. Moreover, it might 
not seem surprising that proposals to assist Germany should 
be viewed with'suspicion and even disfavour if only for the 
reason that if Getinany was rehabilitated she might ultimately 
work out a policy directed to revenge. On the other hand, 
there were considerations founded upon our own interest 
which told heavily on the other side, for a social and economic 
catastrophe in Germany might have far-reaching conse- 
quences. | 

On the other hand, the United States was suffering because 
she had too many goods for export, and the rate of exchange 
Was such that it was not to the advantage of other countries 
to buy more than they were obliged to buy. That position 
might prove of assistance to Great Britain in finding a solution 
for her troubles arising out of the fall in the value of the 
sovereign. This position was discussed at some length, and 
the view was expressed that any serious development in the 
export trade of the United States in the near future was not 
. probable, and there might not be such an immense competi- 
tion from America as we might be inclined to think. One 
factor which would ай in the adjustment of the rate of 
exchange was that America should import more goods 
although that did not seem likely immediately—and another 
factor was that American capital should find an outlet in 
foreign countries instead of all of it being used, as now, for 
the extension of the home trade. This latter would come 


H 


in time, when the rate of interest оп money employed at . 


home would fall owing to there being less demand for it. 
Then it would be found to be more profitable to use it abroad. 

Discussing Great Britain's position, Mr. Rylands thought 
we could congratulate ourselves on having borne the shock 
of the war so well. The great remedy for our troubles was 
to bring our national expenditure into line with our revenue. 
The Government was still borrowing at the rate of 14 millions 
per day, and it was an essential first step that Government 
borrowing should cease. Secondly, there must be increased 
production, because there was no doubt that prices would 
remain high whatever was done now, owing to the continued 
excess of demand over the supply. At the same time, manu- 
facturers must always bear in mind that the higher prices 
reached, the more disastrous might be the fall, which must 
inevitably соте. Therefore, it was necessary that manufac- 
turers should increase their reserves out of profits as much 
as possible, in order to provide against the day of depression 
which experience taught was almost inevitable. The duty 
of inanufacturers now was to do all they could to assist in- 
creased production, and not even grudge the return of Ger- 
many as а world producer; at the same time, they must 
see to it that the British manufacturers secured the largest 
possible share in the supply of the world's requirements. 
The publie always believed that combination among manu- 
facturers tended to inflate prices, but he was satisfied that 
that was a mistaken impression. In times like the present 
the influence of public opinion was very great, and when 
a large combination was settling а price policy, public opinion 
could not be absent from their minds. | 
price organisation existed, and each manufacturer in an in- 
dustry was pursuing an independent price policy, there was 
no such restraining effect. | 


The economic conditions of the United States, Great Britain. 
and Germany gave ground for.anxiety, but no good ground, 


for dismay. He believed it would be wise to restrict importa- 


tion from the United States to essentials, and to. prohibit the . 
Artificial interference 


with economie conditions was general objectionable, and. 


import of luxuries and non-essentials. 


usually brought retribution in its train. but it was not easy 
to see that æ policy of restricting certain imports could have 


any objectionable consequences, and such а policy could be, 
d. when warranted. by a change in the position. The. 


altere 
high cost of living in this country was & matter for the most 


serious concern, and -unquestionably could. not. be. controlled 


Where, however, no. 


by the State by any method which was not economically 
unsound. Coke was an instance of this. The home fixed 
price of coke was 20s. per ton, but it was. fetching £5 per 
ton for export. The consequence was that all coke producers 
who were not steel makers were sending their coke abroad, 
and whereas many of our blast-furnaces were only turning 
out half their output because of the shortage of coke, the 
ports were crowded with coke awaiting export. That was 
an example of ill-judged interference with economic laws. Не 
asked that artificial interference with private enterprise should 
cease, and referred to the Whitley Council and Works Com- 
mittee as likely to bring about a better understanding be- 
tween capital and labour. | | MO DEA 

The agenda contained a series of resolutions, which were 
dealt with seriatim. The first one, which was in two parts, 
related to M * 

Export TRADE AND FoRUIGX EXCHANGES. E 

Sin ARTHUR STEEL MAITLAND, * M. P., late chief of the De. 
partment of Overseas Trade,. proposed the first -part of the 
first resolution, and in doing so, called special attention .to 
developing certain markets abroad which have not yet been 
touched to anything like the extent possible. The greatest 
of such countries, provided a decent Government could be 
obtained, was the South-Eastern portion of Russia, and that 
part of the country on either side of the Urals. Next to that, 
apart from the rather remote speculative possibilities of 
China, was South America, the surface of the trade of whic 
had scarcely been scratched. The consuming population in 
South America, which had been cut off from British goode 
during the war, were not altogether satisfied with the sub- 
stitutes which they had obtained, and the demand for British 
goods was extraordinary. After urging the abolition of all 
control of industry, and the replacement of it by Government 
assistance in à proper form, Sir Arthur Steel Maitland re- 
ferred to the impossibility of British manufacturers accepting 
all orders that were offered them, and pointed out that one 
of the shrewdest business men had suggested that orders 
should be placed by British manufacturers. with firms in 
allied countries to be completed on commission. That yould 
help us, and also assist the other countries to get going again. 

MR. DE F. PENNEFATHER, М.Р. (Association of British Cham- 
bers of Commerce), seconded the resolution, which was 
finally passed in the following form :— | ; 

That as an improvement in the exchange value of the 
pound sterling is of the utmost importance to this country 
and can be greatly assisted by the expansion of the export 
trade, this conference urges upon manufacturers the desir- 
ability of setting aside some proportion of their output for 
export purposes, more particularly articles unessential for 
home consumption, and adjures the Government to give all 
possible assistance to production both of our factories and 
soil, and to the export trade of the country.” 

Mr. Harry ALLCOCR (British Engineers’ Association) sup- 
ported the resolution, and spoke strongly in favour of the 
adoption of the metric system. He asked that some reference 
to the metric system should be made in the resolution. 

The PRESIDENT thought that the question was too contro- 
versial, and suggested that the proposed addition to the 
resolution should be withdrawn. 

Mr. Allcock agreed to this. d ! 

The second part of the resolution, which was proposed by 
Hon. Б. Н. BRAND, a.banker, and seconded by Mr. A. М. 
SaMUEL, M.P., was finally passed in the following form, the 
original draft being altered in the important particulars that 
the assistance proposed should be in raw materials and not 
financial aesistance :— 

(1) That the present economic situation of the world is a 
danger to civilisation, and that immediate international action 
is urgently required if adequate steps are to be taken to avert 
chaos throughout Europe. | 

(2) That an essential preliminary to such action should be 
the acceptance of the principle that a decrease of excessive 
consumption and an increase of production and taxation must 
be rigorously imposed by all countries who will require assist- 
ance 1n order to arrest and counteract the continuous growth 
in the volume of outstanding money and of Government 
obligations and its concomitant, the constant increase of 
prices, and to ensure that the expenditure of the various 
countries concerned may be brought within their taxable 
capacity. 9 ' 

(3) That measures should be taken to assist in the recon- 
struction of Europe by assistance to those countries whose 
rehabilitation would otherwise be indefinitely p 

(4) That this assistance should take the form of the supply 
of essential raw materials on terms to be arranged, and 
which should be supplied by those countries where the trade 
balance and the exchanges are favourable; it should be re- 
stricted to the lowest limit of necessity, and should be devoted 
only to the restoration of.productive processes. . uu 

Sig WILLIAM . PEAT. moved a resolution in the following 
terms :— .. ES 

(1) That this conference urges that. Government borrowing 
must cease forthwith, and the consideration of grandiose and 
expensive schemes must be postponed. . Taxation must be 
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reduced as soon as possible so as to diminish the tendency of 
capital and enterprise to seek development in foreign countries. 

(2) That this conference is emphatically of opinion that a 
levy on capital is opposed to the best interests of the country, 
since it would discourage thrift and the investing of capital 
in productive enterprise; this conference further considers 
that any such levy must operate inequitably and be highly 
dangerous to financial stability, and could yield the Exchequer 
only an unknown proportion of the true value of the property 
when realised, owing to the universal fall in value which such 
widespread realisation would produce. 

(3) That this conference considers that the taxation of war 
fortunes cannot be carried out without gross injustice to those 
whose wealth has increased as the legitimate result of thrift, 
extra effort, or the normal development of business, and has 


already contributed its full share in taxation, more especially 


through excess profits duty and income tax. 

(4) That this conference welcomes the abolition of excess 
profits duty, which was never scientific or equitable, and is 
now out of date, urges that any tax which it may be found 
necessary for revenue purposes to introduce in its place shall 
be designed to inflict the minimum possible hindrance to the 
development of industry and requests His Majesty's Govern- 
ment to consult manufacturers as fully and freely as possible 
before deciding on the nature of such a tax. 

Mr. THomas TaGGart (Scottish Association of Controlled 
Establishments) seconded the resolution, and it was agreed to. 


f (To be concluded.) 


. ee 


THE ELECTRICAL WHOLESALERS’ 
FEDERATION, LTD. 


Tuls very practical and businesslike body held its annual 
meeting on Wednesday last week at the Hotel Russell, 
London. Delegates were present from the London, Lanca- 
shire, Yorkshire, Northern, Midlands, Scotland and South 
Wales districts. The morning and afternoon deliberations 
were conducted behind closed doors, but to the luncheon 
which came between the technical Press was admitted. 
What happened at the meeting is not for us to say, but 
that it was all very interesting goes without saying. So far 
ав the luncheon atmosphere was concerned it was, highly 
charged with a 15 per cent. spirit; precisely what that means 
members alone may tell to other wholesale factoring firms 
who wish to join the select and highly prosperous circle. 
Whether it was due to the present state of the industry or to 
the benefits of co-operative action under the Federation wing, 
those present appeared to have very good reason to be pleased 
with themselves. They did not conceal evidences of deep 
conviction that they had done a very satisfactory thing in 
establishing the E. W. F., and were equally convinced that it 
was going to have a great future. We could not help re- 
calling our tours of the provinces made several years before 
the war when one had only to tap a factor lightly and floods 
of grievances as to the state of the trade gushed forth. Asso- 
ciation has undoubtedly been a good thing for the wholesalers 
as it has for the manufacturers. Mr. W. Donovan, who was 
in the chair, proposed the toast Success to the Federation, 
and said that they were making progress in spite of the difti- 
culties of the times through which they had passed. They 
were rapidly becoming recognised as part of the necessary 
organisation for the distribution of electrical apparatus 
throughout the Empire. Born in January, 1914, with twelve 
members, the Federation now had 53, and they anticipated 
that very shortly this number would be very greatly increased 
by the accession of firms who were entirely eligible for mem- 
bership because they fully complied with the organisation’s 
very rigid specification of a factor.“ They took the view 
that membership of the Association should be the hall mark 
of a genuine factor, and they had had to ask some firms to 
excuse them from admitting them. The agreements that they 
had been able to make with various groups of manufacturers 
indicated that manufacturerg themselves were realising more 
to-day than hitherto the necessity for the factor, and were 
abandoning the attitude which many of them had adopted for 
the exclusion of the factor. Mr. Donovan mentioned an 
article that had appeared in the Times on the Organisation of 
the Electrical Industry, in which the name of the Federation 
was coupled with that of the B.E.A.M.A. and the E.D.A. as 
part of the necessary machinery for distributing the products 
of the electrical factories throughout the Empire. Thev had 
secured attention and recognition—though not the measure 
of recognition that they desired—from the manufacturer. 
and they had secured the attention of the Press. and 
their clients who had known them for so many years knew 
quite well that they were a necessity and could render very 
valuable service. It was the Federation's business to eee that 
the manufacturer realised more every day. owing to honest 
and efficient service rendered. that it was in his interests to 
grant the preferential terms that they desired, and for clients 
to continue to extend their business with federated members. 


Mr. Donovan said that the future of the factor was a bright 
one: business was good; and without the factor the system of 
distribution could not be efficient. The future of the Federa- 
tion was also bright, because without the organisation which 
it provided the factor would not be able to command the at- 
tention and consideration which his position warranted. 

A happy incident was provided when the secretary, who 
has been responsible for so much of the success of the E.W.F. 
(Mr. A. G. Beaver), was presented with a cheque. Mr. 
Beaver, after briefly and appropriately responding, moved the 
toast of the Technical Press, and after it had been drunk 
with enthusiasin," as they say, the emission of brilliant 
flashes of humour by an always good-humoured and veritable 
veteran pressman from Maiden Lane was the signal for all 
to retire for а ten minutes' interval so that the factors might 
prepare to resume their profound deliberations. 


——Mn HQ 
THE ELECTRICAL TRADE OF SPAIN. 


ATTENTION has frequently been called in these columns to 
the industrial development which has been witnessed in Spain 
during the past five years, and the resultant opportunities for 
the introduction of electrical machinery and appliances. Con- 
ditions are ripe for the further exploitation of Spain’s mineral 
wealth, the utilisation of its water power for the generation 
of electric current, the electrification of railways, &c. The 
Americans are keeping in close touch with all these possibili- 
ties, and one of their Trade Commissioners recently gave 
ап interesting account of the methods by which Germany 
succeeded in gaining such a strong hold on the market. That 
country did the greater part of the business in machinery and 
installation material, including small industrial motors. 
Wires and cables, cotton and rubber insulated, and under- 
ground cables have long been manufactured in the country. 
Latterly quite an extension has taken place in Spein'e pro- 
duction of motors and transformers. 

As regards lamps, there also existed, before the war, the 
following factories: Compania General de Electricidad 
" Metal T," with a production of 5,000 lamps daily; The 
Sociedad Española de Lámparas Z, producing more than 4,000 
lamps daily; and three other small factories. In all, these did 
not supply more than a third of the local consumption of 
lamps with metallic filaanents. The Siemens-Schuckert Co. 
owned some construction shops in Cornella (near Barcelona), 
in which it gave employment to some 500 workmen, and 
manufactured motors for alternating and direct currents up 
to 150 H.P., and transformers of all capacitigs. The Sociedad 
"La Electricidad," of Sabadell had 300 workmen making 
motors, transformers, alternators, and centrifugal pumps of 
moderate capacity. There were also two or three shops of 
very little importance, among which was one of the Allge- 
meine Elektricitats-Gesellschaft-Thomson Houston Ibérica 
doing small repair work. This was the state of the market 
in 1913 and until the middle of 1914. 

The domination of the German industry was absolute, due 
almost exclusively to commercial methods, which were very 
much in harmony with the financial condition of Spain at 
that time, and above all to the customs and inclinations of 
the majority of the national merchants. 

There stands out among these methods the consigning of 
stocks of motors and other machines to large and accredited 
resale agents in the provincial capitals, and the extension to 
them of very appreciable facilities for making payments. 
These facilities were also extended to the purchaser and to 
central stations of the secord class, even to those which in 
certain articles. (such as meters, for example) enjoyed the 
privilege of paving in 10, 12, 16, and up to 20 months, in 
graduated instalinents, by means of accepted drafts. 

Their travelling salesmen and order takers were almost 
exclusively Spaniards, as еу were received in business 
houses with greater sympathy than were foreigners, and. 
being more familiar with the character and peculiarities of 
each region were able to derive more profit from the business. 

During the war the Gerinan houses were obliged to over- 
coine great difficulties; but, in spite of all, thev conserved a 
large part of their domination of the market. The Allgemeine 
Elektricitáts-Gesellschaft received material from Germany via 
Italy until that country joined the Allies. It also received 
large shipments from the United States until she entered the 
war. Since then the company has enlarged its shops, in which 
to-dav it employs some 200 workmen constructing small motors 
and transformers. Siemens-Schuckert amplified and intensi- 
fied the production of its shops in Cornella, and has verv 
materially bettered its situation in the market, as far as the 
possibility of supplying small machinery from its factory 8 
concerned. ; 

Neither of these houses could do anything with large ap- 
naratus. and advantage of this fact has been taken by the 
Brown-Boveri Oerlikon and Allmanna Svenska companies. 


From Italy many small motors (up to 5 н.р.) have been 


imported, and а few in sizes as large as 100 Н.Р. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
| if oonwraered of sufficient interest, І 


An Improved Earthing Device. 
Ма. б. Lees, 89, Green Street, Middleton, Lancs., has 


invented a device to render the earthing of a conduit installa- 
tion more efficient. This consists of a lug or extension piece 


Fic. l.—IMPROovED Ea4nTH!NG DEVICE. 


forming a part of the tubing (fig. 1). This lug is fitted with 
a bolt, nut, and washer, by which the earthing wire 18 
шро All bends and Joints can by this means be securely 
earthed. 


The Peerless Electric Car Lighting and Starting Set. 


A new electric lighting and engine starting set for use on 
petrol motor cars has lately been put on the market by the 
PEERLESS ENGINEERING Co., of Coté Hill, Halifax. The lighting 
dynamo, fig. 2, which is made in three sizes, of respectively 
45, 90. and 120 watts, and 6, 12, and 12 volts capacity, is of 
the constant-current type, and of cylindrical form. The arma- 
ture is substantially made, and runs on ball bearings, the 
maximum speed being 1,500 R.P.M. Three brushes are pro- 
vided, these being accessibly placed inside the commutator 
end. The brush gear and commutator housing is enclosed 
by a steel band which clips over the housing and automatically 
secures itself in ition. The regulation of output is effected 
electrically within the dynamo, partly by the special arina- 
ture construction, and partly by the third brush circuit, the 
result being that the field, after a pre-determined speed has 


4 


Fic. 2.—PEERLESS Moron-CAR LIGHTING (ABOVE) AND STARTING 
(BELOW) EQUIPMENT. 


been attained, is to some extent demagnetised. The dynamo 
cable is anchored by a neat and secure device so arranged 
as to ensure both a good electrical connection and a water- 
proof joint for cables of varying diameters. 

The cut-out is а separate fitting containing a fuse for 
protecting the field winding. A triple cable connects the 
dynamo and switchboard with the cut-out, the arrangement 
being such as to facilitate the wiring and to avoid joints and 
the necessity for a junction box. The battery supplied with 
the equipment consists of 2-volt unit cells built up to gnve 
6 or 19 volts as required, the accumulators being eupplied 
in either celluloid or ebonite cases. | 

The engine starter, fig. 2, which is of the four-pole type, 
is designed on the same general lines as the dvnamo; the 
armature runs on ball bearings, and the windings are of 


the series type designed for producing a powerful torque. 
lhe engaging mechanism is of the standard inertia pinion 
pattern, а strong spiral spring being embodied to take up 
any shock on the engagement of the pinion with the toothed 
flywheel of the engine. Three sizes of the starter are being 
made, intended for engines of respectively 12, 25, and 50 H. P. 
The starter is operated by a pedal switch of neat and simple 
design, and arranged to be fixed under the driver's footboard, 
only the pedal projecting through. 


New *'* Falco" Cooker. 


The accompanying illustration relates to one of the '' Falco ' 
domestic or household ranges, made by the FALKIRK IRON 
Co., Lrp., Falkirk, which was remodelled about seven months 
ago, and has since then been subjected to prolonged tests 
with very satisfactory results. Fig. 3 shows the new model, 
which is complete with switches and fuses mounted upon tt, 
the main terminal box being at the back; this, besides being 
cheaper than the models with separate switchboards, makes 
the cooker more portable and more easily installed. The 
range itself is constructed of cast iron and mild steel plate, 
and the overall dimensions are 43 in. by 27 in. by 40 in. high, 


. the oven having an available cooking space of 12 in. by 15 in. 


by 14 in. high, and the hot cupboard being 18 in. by 19 in. 
by 5 in. high. 

The oven bottom is raised 8 in. from the floor, and a trivet 
of cast iron, ground and polished, is fitted flush with it, mak- 
ing the equipment very convenient for working. A. clear 
space is left underneath the oven to facilitate washing and 
cleaning of the floor.. The heating elements in the oven are 
fitted in the sides, are interchangeable, and are arranged for 
various degrees of heat regulation; they are protected by 
strong guards carrying the runners, whilst a thick lagging of 
heat-insulating material separates the inner and outer cases. 
Over the oven is mounted a hob enclosing the hot chamber, 
which is warmed by borrowed heat from the hot plates and 
grill. As is usual with this type of Falco" cooker, the 
hot plates are cast solid with the hob, forming two inteneified 
heat sections, the remainder of the surface being also heated 
to varying temperatures according to position. "Various cook- 


Fic. З" Fatco '' COOKER, OPENED. 


ing operations can therefore be carried out over the whole 
surface of the hob, as well as grilling or toasting on the grill, 
which throws the heat downwards. i | 

.Fig. 3 gives а general view of the hob opened out for in- 
spection. an operation that can be performed instantly, as it 
is not fixed except by the hinge pins. А loose enamelled 
crown plate fits underneath the hob, and a shallow skirting 
at the back. The equipment of the cooker consists of & 
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strong grill pan and grid, with close and perforated shelves 
for the oven. The whole of the electrical parts and heating 
elements can be opened out for inspection without the aid 
of a screw driver or tool of any sort, the accessibility 
of these parts being one of the chief features. The main 
terminal box at the back opens out, and all the wiring can 
be exposed at а moment's notice. The leads are of bare solid 
wire where there is the slightest suggestion of heat, but from 
the main terminal box to the switch boxes at the sides, Asso- 
ciation cable is drawn through standard conduit, and as this 
conduit is heat insulated with slag wool, and the linings of 
the oven stand 4 in. off the body, the cables are quite cool. ` 
loadings of the various elements are as follows: Oven, 
2 KW.; grill, 1 KW.; hot plates, 1.5 Kw. each; total, 6 kw. 
We are informed that the company has received ordere for 
а very 97 number of these cookers, which can be delivered 
rom 8 : 


NEW PATENTS APPLIED FOR 1920. 
| (NOT YET PUBLISHED.) 


Compiled expressly for this jcurnal by MszssRs. SkrroN-JoNEs, O'DgLL -AND 
TEPHENS (successors to W. P. Thompson & Co., oí London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


3,090. ** Luminous current-indicating apparatus for electric irons, &c.'" Н. 
J. Furse. February 2nd. 

3,121. Electric reciprocating engine.“ Н. Pearse. February And. 
3.132. Continuous-curreat generator for constant intensity of current.“ 
Н. Fritze. February 2nd. (Germany, May 6th, 1919.) 

3,156. Electric fires." Н. H. Berry. February 2nd. 

3.162. Spark plug." W. C. Rol. IN Ss. February 2nd. 

3.186. Electric induction apparatus." British Тномхох-Носвтох Co. 
(General Electric Co., U.S. A.). February 2nd. 

3.197. Electric generators or motors." F. R. F. Ramsay. February 3nd. 

3,217. '' Electric ſurnaces. I. . TacLiaFERRI. February 2nd. 

3,218. Reception of continuous waves in wireless telegraphy.” W. A. 
APPLETON and А. K. Mackor. February 2nd. 

3,219. '' Wireless telegraphy and telephony." G. A. lI&viNG and A. К. 
MacRoRiE. February 2nd. 

3,220. Electric relays for electric valve sets in wireless telegraphy and 
telephony." А. R. Macaokir and G. SHearinc. February 2nd. 

3,221. '' Detection of high-frequency currents for wireless telegraphy and 
telephony." W. A. APeLETON, S. Н. Loxe and A. К. Маскокы. February 2nd. 

3,222. '' Low-frequency amplification in electrical circuits for wireless tele- 
graphy and telephony." S. Н. Lone and A. К. Маскокік. February 2nd. 

3,223. '' Holders for electric valves in wireless telegraphy.” H. M. AIREY 
and A. К. Macroris. February 2nd. 

3,224. Thermionic valves and their circuits for wireless telegraphy and 
telephony." H. М. Airey and A. K. Маскокік. February And. 

3,231. '' Distribution in single-phase and two-phase alternating-current sys- 
tems. А. M. TavLogR. February 3rd. 

3,248. '' Leading-in wires and filaments for electric lamps.” S. O. Cowrrr- 
. February 3rd. | 

3.272. Sparking plugs." А. Н. Ѕмітн and A. WicMorr. February 3rd. 

3,286. ''Incandescent electric lamps, &c." J. T. Cu wav. February Ard. 

3,292. Insulators for electrolytic systems." А. S. GusH. February 3rd. 

3,305. ''Cooling-devices for electrical apparatus." British Тномѕох- 
Houston Co. (General Electric Co., U. S. A.). February 3rd. 

3.307. Electrically driven machines." E. J. Hakan and E. Le Bas. Fcb- 
ruary 3rd. | 

3,312. '' Electrodes for electric arc welding and metal cutting." W. Н. 
Boorne. February 3rd. 

3,313. Magnetic valve-operating mechanism." W. C. HR, and R. 
A. Мүк. February 3rd. 

3.336. Alternating current electric machines.“ 
ELEKTRO. February ird. (Denmark, April 12th, 1919.) 
3,347. Electric incandescent lamps, &c." A. WOOSNAM. 
Vennootschap Metaaldraadlampenſabriek, Holland.) February 3rd. 
3,348. Electric valve or lamp relay and intervalve transformer," G. А. 

MarHIEU. February 3rd. 

3,350. Electric incandescent lamps." S. WALDNER. February 3rd. 

3,352. Telephones." R. L. Murray and TELEPHONE MANUFACTURING Co. 
February 3rd. 

3.358. Transmitters for wireless telephony." G. A, Irvinc and А. K. 
MacRoRiE. February 3rd. 

3.360. Internal-combustion engines and self-contained electric lighting 
units." Bol TON & Pact and G. E. Friske. February dth. 

3,375. Method of producing tungsten incandescent lamps.“ DEUTSCHE 
GASGLUHLICHT AKT. Ges, February 4th. (Germany, February 17th, 1919.) 

3.407. Sparking plugs." T. Braprorp. February 4th. 

3,413. '' Electric switches." P. B. Hanpvey. February áth. 

3,428. '' Reception of telegraphic signals." H. J. Hinks. February 4th. 

3.446. Alternating-current electric machines.“ AKTIESELSKABET JYDSK 
ELEKTRO. February 4th. | 

3,465. “ Safety fuses for electric circuits.“ E. Antinoro. February 4th. 

3,171. Regulating systems for electric circuits." British THOMSON- 
Houston Co. (General Electric Co., U.S.A.). February 4th. 

3,491. Method of evacuating bulbs of clectric incandescent lamps, &c." 
DrurschE GaSGLUHLICHT Акт. Ges. February 4th. (Germany, May 18th, 1918.) 

3,492. “ Electric current-interrupters." F. S. Esxrich and C. P. SERRANO. 
February 4th. 

3,498. ''Electrical transformers," Е. E. Berry. February 4th. 

3,504. '' Low-tension wiring system for Ford engines." P. W. Cor ess. 
February 4th. 

3.517. Driving dvynamos," S. Н. van ABBOTT, E. W. ScAMMELL and 
ScaMMELL & ABBOTT. February 5th. 

3,524. Electro--deposition of iron." S. О. Cowrkk-Col. S. February 5th. 

3,565. '' Electric-current generators for motor vehicles, &c." Е. A. Watson. 
February 5th. 

3,966. '' Automatic switches for motor vehicle, &e., electricity systems.’ 
C. L. I. MaNuvracruRING Co. and E. A. Watson. February Sth. 

3.567. Electric generators for motor vehicle, &c., lighting and ignition 
systems." C. L. I. MaNvrFacrURING Co. and E. A. Watson. February 5th. 

3.568. Electric gas lamps with glow discharge." J. PiNrscH Акт. Ges. 
February 5th. (Germany, April 26th, 1918.) 

3,569. '' Electric gas lamp with glow discharge." J. Ріхтәсн Акт. Ges. 
February Sth. (Germany, October 18th, 1918.) 

9,590. ‘‘ Ignition systems for internal-combustion engines." Dayton Exot- 
re Laporatorigs Co. February 5th. (United States, November ]lth, 
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3.596. Telephones." R. L. Murray and TkLEPHONE MaNUFacrURING Co. 
February 5th. 

3.605. Lamp-holders {ог electric incandescent lamps. P. B. Downs. 
February 6th. 

3,606. '' Telegraphic, &c., circuits for ionic tubes or valves." W. Н. 
EccLes. February 6th. 

3.610. Electric torches or lamps." W. Berry and H. G. Evans. Febru- 
ary 6th. 

3,615. Brush-gear for dynamo-electric machines.” J. H. Bovp, CAMPBELL 
& IsHeRwoop and W. С. Rouse. February 6th. 

3,627. Terminals for electric cables.” J. E. Barrows. February 6th. 

3,647. “ Electrical indicators for railways, &c." J. GARDNER. February 6th. 

3,650. ** Incandescent electric lamps." Н. J. Оѕвсвх. February 6th. 

3,665. '' Electrical appliance." S. F. Cannon, February 6th. 


3,675. '' Radio-sensitive materials." O. BLocu, ILrORD, Lip., F. F. Кек. 
wick and B. V. Storr. February 6th. 

3,701. '' Systems of regulation for electric circuits." — BRrrisu. THOMSON- 
HousroN Co. (General Electric Co., U. S. A.). February Gth. 

3,722. “ Dynamo-electric apparatus." W. J. MezLLERsH-JacksoN (Neuland 
Patents, Ltd.). February 6th. i 

3.726. Actuating device for magneto-electric ignition apparatus for ex- 
plusion engines.” . E. HEERD. February 6th. (Germany, July loth, 1919.) 

3.727. Magneto-electric ignition apparatus for explosion engines." R. r. 
HEERD. February 6th. 

3,741. Coil ignition apparatus for internal- combustion engines." D. A. V. 
Rist. February uth. 

3,750. '' Railway signalling systems." AUTOMATIC TELEPHONE MANUFACTURING 
Co. February 7th. 

3.756. Method of shaping steel, &c., articles by electric heating." W. J. 
ReaDeTT. February 7th. 

3,758. '' Generation and application of high-frequency sound waves." Т. Е. 
Watt. February 7th. 

3.776. Means for connecting electric light and power cables with junction 
boxes, distributing boards, &c.“ R. S. Woops, February 7th. 

3.788. Regulating devices for controlling electrical air-heating apparatus.“ 
E. P. Dyer. February 7th. 

3.790. Electron discharge devices.“ British THomson-Houston Co. and 
J. Gray. February 7th. 

3.797. Electric coin-freed automatic machines with money-counting and 
change-delivery devices." К. .BEKTSCHINGER and J. J. Prinzinc. February 7th. 
(Switzerland, September 16th, 1919.) 

3.803. Electric switch-boxes, &c." W. T. Heniry’s TELEGRAPH. Works Co. 
and W. H. Nichols. February 7th, 

3,810. '' Electric cables." Е. Jenkins and H. Lucas. February 7th. 


3,811. *' Spark plugs." А. OPPENHEIM. February 7th. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
12,567. ELECTROLYTIC APPARATUS. E. О. Benjamin. August 1м, 1917. 
(137,553.) 
21,285. PRODUCTION OF HIGH-FREQUENCY ELECTRIC) CURRENTS. Fe. ve 


Brougham, (М. Deutsch.) December 19th, 1918. (137,564.) 
1919. 


496. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
January 9th, 1918. (122, 408.) 

893. ELECTRIC FUSE CARTRIDGES. G. 
(137 ,590.) 

894. ELECTRIC FUSE SUPPORTING PLUGS. G. A. Conrad. January 13th, 1919. 
(137 ,591.) 

910. ELECTRIC LIGHT  SOCKETS. 
(137 ,592.) 

1.732. Erg&crROLYTIC CELLS. Н. M. Matheson and Е. T. Kaelin. January 
23rd. 1919. (167,609.) 

1,841. AUTOMATIC CUT-OUTS AND SURSTITUTIONAL RESISTANCES. 
and Е. О. Monkhouse. January 24th, 1919. (137,612.) 

2,295. CONTACI-BREAKERS FOR MAGNETOS. D. C. Dinglev and G. Major. 
January 30th, 1919. (Cognate application 15,972, 19.) (137,622) 

2.458. Exvectric FUSIBLE CUT-OUTS. V. E. Joyce and Park Royal Engineering 
Works. January 3151, 1919. (137,623) 

2.816. HOLDERS FOR ELECTRIC LAMP sHADES. Н. Ward. February Sth, 1919. 
(137,629.) . 

3,223. DyYNAMO-ELECTRIC MACHINES. P. А, Н. Mossay, Н. C. E. Jacoby and 
Enclosed Motor Co. February 10th, 1919. (137,635.) 

3,372. APPARATUS FOR. OBTAINING CONTINUOUS OR DIRECT CURRENT FROM AN 
ALTERNATING CURRENT CIRCUIT. A. Bopp et Cie. February lóth, 1918. (123,321.) 

3,676. ELECTRICAL STORAGE CELLS. Van Raden & Co. and Н. C. Smith. 
February láth, 1919. (137,641.) 

4,469. ELECTRIC IRON. R. F. Bruce and Portholme Aircraft Co. February 
22nd, 1919. (137, 652.) 

5,639. ELECTRIC MAGNETIC RINGS, BRACELETS, THIMBLES, AND ТИЕ LIKE. AND THE 
MANUFACTURE OF THE SAME. R. С. Roden. March 7th, 1919. (137,667.) 

6,338. ELECTRICAL DEVICE INTENDED FOR USE CHIEFLY AS A TOY. E. L. N. 
Nelson and E. A. Reynolds. March l3th, 1919. (137.675.) 

7,117. MEANS FOR ACTUATING ELECTRIC SWITCHES FOR CONTROLLING ELECTRIC- 
ALLY-DRIVEN PUMPS. A. Dispot. March 21st, 1918. (124.747.) 

8,783. MAKE-AND-BREAK DEVICES FOR MAGNETOS AND THE LIKE. E. Harrison. 
April 7th, 1919. (137,704.) 

11,538. DyNAMO-ELECTRIC MACHINES. M. Chassin. May llth, 1918. (126,644.) 

12,528. CLIP OR FASTENER FOR CONNECTING ELECTRIC TERMINALS, WIRE, OK THE 
LIKE. R. Richardson. May 19th, 1919. (137,734.) 

12,686. METHOD OF AND APPARATUS FOR GROUPING AND SUPPORTING ELECTRIC 
LAMPS FOR DECORATIVE ILLUMINATION PURPOSES. F. W. Bundy and H. Bey. 
May 20th, 1919. (137,736.) 

15,132. ELECTRIC CHAIN-WELDING MACHINES. 
1919. (137,748.) 

16,399. HOLDERS FOR ELECTRIC LAMPS AND APPLIANCES. THEREFOR, G. II. Ide 
and General Electric Co. June 30th, 1919. .(137,754.) 

16,788. ELECTRICAL CONNECTION BOXES FON ELECTR:CALLY-OVER ATED CRANES OR 
MACHINERY. Siemens Bros & Co. and Н. С. Wood. July 4th, 1919. (137,756.) | 

17,974. TELEPHONE LEAD AND THE LIKE COUPLINGS FOR KITE BALLOONS AND THE 
LIKE. O. S. Stiles. July 18th, 1919. (137,762.) 

20,012. ELECTRIC CIGAR LIGHTERS, PIPE LIGHTERS, AND THE LIKE. М. J. Railing 
and R. J. Н. Hill. August 14th, 1919. (Addition 10 119,141.) (137.769.) 

22,990. AUTOMATIC REGULATION OF THE PARALLEL WORKING OF VARIABLE-SPEED 
DYNAMOS AND ACCUMULATORS. F. Mauron. September 10th, 1918. (132,519.) 

99,600. ELECTRIC LIGHTING FIXTURES, H. C. Adam. October 8th, 1918. 
(133,073.) 

96,596. MULTIPLE FUSES FOR ELECTRIC CONDUCTORS CARRYING HIGH-VOLTAGE 
CURRENTS, О. Cracoanu. May 27th, 1919. (137,793.) 


I. | Macquaire. 
A. Conrad. January 13th, 1919. 


Н. Н. NJlelaun. Januar; 13th, 1919. 


G. E. Tate 


G. J. Armstrong. June 16th, 
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“THE RIGHT TO WORK.” 


IT is sometimes stated that the unwillingness of some 
sections of Labour to work their hardest and increase pro- 
duct'on is due to their disinclination to increase the 
wealth of their employers. We can understand, though we 
do not say justify, that short-sighted attitude. What is 
less easy to understand, and cannot on any ground be 
justified, is the action of certain sections of Labour in 
preventing thousands of other workers from getting not 
increased wealth, but a living. | | 

In the course of the House of Commons debate on Trade 


. Unionism and unemployed demobilised men, it was stated 


that there were from 350,000 to 400,000 ex-service men now 
unemployed in the United Kingdom. The reasons for this 
are no doubt various, but one of the most deplorable is the 
obstruction which some Trade Unions place in the way of 
the training of these men. The engineering trades of the 
country were never busier, and there is plenty of work ahead, 
so that there is a capability of absorbing a great volume of 
additional labour—if suitably trained. In the case of the 
electrical industry, there is work in prospect for every man 
who is willing to do it —again, ЇЇ suitably trained. Of the 
hundreds of thousands of fighting men who are now idle, a 
large number are understood to be young men who, while 
yet youths, were called away from their training to join 
the Forces and fight for a vital principle, and incidentally 
for the safety of those who stayed at home—included among 
their number being a goodly multitude of A. S. E. and E. T. U. 
men. The soldiers vacated places in industry which were to be 
awaiting them when they returned, and their training was to 
Бе resumed. What do they find to-day? The way to training 
is blocked—by Trade Union obstruction! and that, not- 
withstanding that many of them are disabled men, whose 
disabilities in the ordinary course should alone have evoked 
consideration, One may criticise a Union asa body without 
any direct personal application of the criticism, and without 
eliciting evidence of an individual conscience, but the 
members of Unions are individuals and have bodies if they 
have not souls. Who, then, are these men who are preventing 
their fellows from earning a living ? Can it be that there are 
among them some who earned good money in safety at home 
while those whom they autocratically condemn to idleness 
were in the trenches and elsewhere amid all the terrors and 
horrors of bloody war? Who is the enemy now? The 
Huns are beaten—can it be that those who defeated them in 
the field now have to count their own kith and kin as 
enemies? While they were “over there” they provided 
them with munitions—now they will not let them earn 
their daily bread ! 

There must be some in the ranks of Unionism who have 
blushed for very shame because of this autocratic oppres- 
sion. Trade Unionism has been the means of accomplishing 
great things that nothing else could have accomplished 
for industrial workers—the pity of it is that it is all put 
under a cloud of disgrace by the state of affairs which was 
revealed in the debate of last week. How can the most 
sympathetic and well-meaning writer refrain from saying 
hard things ? Yet Labour, which uses hard words, is little 
likely to be moved by such. We might appeal to its reason, 
but that, we fear, would also fail. Will an appeal, based 
on the grounds of common humanity and of the inalienable 
right of every man to do work when there is work waiting 
to be done, meet with any greater measure of suocess ? 
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The electrical and engineering labour organisations 


know well enough that the industries upon which 


their members depend give promise of great develop- 
ment and plenty of employment. We deplore along 


with the more humane sections of those organisations that 


in the House of Commons debate, these two trades had 
to be singled out for reference as leading obstructionista. 
For some time 'Trade Unionism, as we have latterly known 
it, has been on its trial. The jury—the general public— 
has been hearing the arguments and the evidence. Soon it 
will retire to consider its verdict. Happily not all Trade 
Unionism has been sinning in the matter under considera- 
tion, but there cannot be prodigals in any family without 
the whole sharing in the loss of prestige or reputation. 
Trade Unionism must cleanse and purify itself if it is to 
stand forth a useful and desirable part of the machinery of 
industrial life. 

Pitiless, soulless, despicable, contemptible, and unclean 
thing is this attitude or plan which prevents fighters who 
have saved us in our hour of trial, from fitting themselves for 
settlement again in the ways of industrial peace and 
freedom. Who can recall the processions of years before 
the war, with banners waving, claiming The Right to 
Work,” without viewing with derision the present attempts 
to deprive one of that right ? 

The Labour Party repudiates the suggestion that the 
Trade Unions are callous or indiffereut to the claims of 
the ex-Service men, calls it a **sheer misrepresentation," 
and describes the whole discussion as a Coalition publicity 
“stunt” against Labour. Yet it fiads it desirable to 
suggest that the Trade Union Congress should arrange a 
joint conference between the several Trade Unions con- 
cerned and the various ex-Service men’s orgauisations, to 
inquire into the whole matter, and prepare schemes for 
absorbing unused labour “ without detriment ” to * present 
industrial standards.” | 


‚ SHORTLY after the war broke out, the 
Board of Trade organised some very 
useful exhibitions of German electrical 
and other goods for the guidance of 
British manufacturers. We counted it no small privilege 
to be able to contribute with our specialised information 
and knowledge to-the preliminary work connected with this 


and other efforts made by Government departments. It 
was one out of many similar contributions that we made 


British Fairs 
and Overseas 
Trade, 


ав a national duty toward the effort to ensure the availability 
of essential supplies for the purpose of the war, and toward 


the securing of the British trade position after the war. 
Government officials change, and Government Departments 


with them, and in reflective mood we sometimes revel in 


Thomas à Kempis’s “testimony of a good conscience“ 
while civil servants and others take the kudos. Much has 
happened since those early aud important exbibitions were 
held. To-day we have firmly established amongst us the 
British Industries Fairs held under the auspices of the 
Board of Trade. The one that is now in full swing 
in three centres of the United Kingdom is a magnificent 
affair. Such parts of it as interest our readers we refer 
to on another page this week. The Birmingham Section is 
one of great value and importance. The Birmingham 
Corporation and the Birmingham Chamber of Commerce 
have, in collaboration with the Board of Trade, brought 
together a most businesslike collection of British manu- 
factures, and the electrical and allied engineering trades 
have quite a large representation. At the Crystal Palace 
also there is quite a considerable proportion of exhibits 
of electrical apparatus. It is only right and proper 
that this should be so, and we believe that the firms 
which have taken advantage of this opportunity will reap 
due reward iminediately if they wish to do so, and certainly 
later, when they require work more than they do at tle 
moment. Buyers ате here from the ends of the earth, and 
they will return to their different countries knowing far 
more of British ability than they knew when they came. 

If firms refrain from exhibiting their wares or announcing 
themselves in these days, when all eyes are turned 


to these islands to see whether we аге industrially alert, 


purely because they have more orders in hand than they 
can tackle—well, they will have /heir reward, and will 
deserve it. Wecongratulate the large number of firms which 
have adopted what we regard as the right policy by making 
this present effective demonstration in presence of the 
overseas buyer. Some of the exhibitors told us as we strolled 
down the chaotic gangways at Birmingham on Friday last, 
when the erection and setting out of stands was in progress :— 
„We have so much work to do that we did not need to 
exhibit, bu/—." We need not continue—the why and 
wherefore of the action of those busy people is so obvious to 
far-sighted men. 


To all users of machinery a precise 


ка understanding of the qualities of the 
lubricating oil used should be of the first importance, 
Whether it is so in fact, is often open to doubt. At any 
rate, the problem of providing suitable lubricating oil is 
more often than not left for the lubricating-oil manufacturer 


' to solve, and it cannot but be said that first-class firms do 


provide a first-class article. That lubricating-oil manu- 
facturers have their heart and soul in the business of 
improving their oils is seen in the recent important 
development which has been receiving the attention of 
some of the more scientific societies, such as the Phyaical 
Society and the Society of Chemical Industry, although 
there is also a considerable backing of practical experience. 


It is commonly known to large users of lubricating oils that 
а pure mineral oil is of little value as a lubricant, and that 
the essential properties of oiliness are provided by 
mixing varying proportions of a fatty oil with the mineral 
oil, the percentage of fatty oil reaching up to as much as 
20 per cent. For instance, one specification issued by a 
Government Department, for a lubricating oi! for internal- 
combustion engines, stipulates 10 per cent. of lard oil to 
90 per cent. of mineral oi]. Another specification, for 
marine-engine bearing oils, is 80 per cent. mineral oil and 
20 per cent. fatty oil, the latter being the general propor- 
tion for fast-running machinery under heavy loads. The 
novelty in the development in lubricating-oil blending to 
which we have referred is the use of from 02 to 2 per cent. 
of a fatty acid, instead of, say, 20 per cent. of a fatty oil, 
with the mineral oil. and practical ex periments over 18 months, 
especially in large ships, have proved that a mineral oil 
with в fractional percentage of fatty acid is capable of doing 
the same work as an oil containing 20 per cent. of fatty oil. 

The patent for this method of blending lubricating oils was 
applied for on February Sth, 1918, but owing to the war 
conditions, the publication of the patent was naturally pro- 
hibited ; but the Admiralty carried ont experiments, and 
the value of the process is testified to by Mr. Arnold Philip, 
the Admiralty chemist. These tests, and others, have 
shown conclusively that the substitution of this small per- 
centage of fatty acid does reduce the frictional coefficient 
of bearings in the same degree, compared with a straight 
mineral oil, as, say, 20 per cent. of fatty oil. The question 
at the moment seems to be discussed mainly for the 
theoretical interest which the new process has in relation to 
the much discussed problem of oiliness, but as to the 
practical result no doubt can be raised. 

An interesting point is whether and to what extent this 
will reduce the cost of lubricating oils. Perhaps to the lubri- 
cant manufacturer there will be considerable savings in that 
he will have his fatty oils for other purposes, but upon the 
question of cheapening lubricating oils to the user, by the 
adoption of this new process, called the * Germ " process 
(for no very conclusive reason. by tbe way. because no germ 
enters into the process as might be inferred), nothing has 
been said. Nor have we yet bcen told whether the results 
are merely equivalent to the use of the very much larger 
percentage of fatty oils. A curious feature noticeable from 
the figures of tests is that up to 0'5 per cent. of fatty acid, 
there is a marked reduction of the frictional coefficient, but 
beyond that and. up to 2 per cent., the further reduction is 
not so pronounced. In any case, this new development is 
one of considerable interest to all users of machinery. | 
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A VISIT TO THE CHLORIDE ACCUMULATOR WORKS. 


Now that accumulators are used to such a large extent 
for the propulsion of electric vehicles and industrial 
trucks, as well as for lighting, starting, and ignition 
purposes on petrol vehicles, much interest is being shown in 
their production. One of the most successful makes of 
accumulators on tue market is that produced by the 
Chloride Electrical Storage Co., Ltd., at whose works at 
Clifton Junction, near Manchester, we spent a most 
interesting and instructive day last week. 

When, seven years ago, there arose а demand for storage 
batteries for automobile starting, lighting, and ignition, 
this company, which was formed in 1889 and commenced 
aparaton in 1893, undertook to develop accumulators for 
this purpose. Extensive additions and alterations have 
recently been made to the works to enable them to cope 
with the heavy demand ; the works, fig. 1, cover an area 
of 10 acres, employ over 600 workers, and to-day there are 
1,110,000 “ Exide" batteries giving satisfaction in motor- 
car service. In addition to manufacturing, this com- 
pany is further serving its customers by maintaining an 


converts the material of the positives into brown peroxide 
of lead, and that of the negatives into grey spongy lead. 
Fig. 4 shows the forming shop where this process is carried 
out. Both the positive and negative plates are provided 
with an extension lug, and are so assembled that all the 
positive lags come at one side of the jar, and all the 
negative lugs at the other, thus enabling each set to be 
burned together with a connecting strap, giviug one 
positive and one negative pole. The burning is done by a 
hydrogen flame, and all the hydrogen and oxygen used in 
the works is generated on the premises. 

When the positive and negative groups are assembled, 
the adjoining plates are kept out of contact by means of 
wood separators ribbed on the side against the positive. The 
Separators are made of tough wood, from which harmful 
substances are removed by a special treatment. It is 
found that when wood separators are used, about 10 per 
cent. greater capacity can be obtained than when glass rods 
are used. Farther, an important point is that the wood 
absorbs the electrolyte, and therefore, even when the cell is 
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кто. 1.—THE CHLORIDE ACCUMULATOR WORKS AT CLIFION JUNCTION, NEAR MANCHESTER. 


organisation which makes it easy for a car-owner to obtain 
а battery, or any help, information, renewals, or repairs, 
when such are necessary. 

It is not always realised that an Exide” auto- battery, 
which measures 12% in. long., 72 in. wide, by 9} in. high, 
and weighs only 63:5 lb., can deliver over two million foot- 
pounds of energy, and that when cranking an engine it 
must often develop power at the rate of over 2 elec- 
trical H.P. Further, to be successful, it must do ite 
work unfailingly, and at temperatures ranging from. below 
zero to 100? F. 

The positive and negative plates of these batteries are of 
the same general design as those used in the well-known 
vehicle batteries. A grid made of а stiff lead alloy 
(antimony) supports the active materia] in the form of a 
series of vertical strips held between the grid bars and locked 
in place by horizontal surface ribs, which are staggered on 
the opposite sides. After the grids are cast they are pasted 
with oxides of lead, made into a paste of special composi- 
tion, which sets in drying like cement. Figs. 2 and 8 show 
the interiors of the plate-casting and moulding shops. The 
plates then go through an electrochemical process, which 


inverted, the circuit is not broken; 50 per cent. of the 
normal output, or, in other words, the full discharge for 
half the time, can be obtained when in this position. This 
is a useful feature in certain casee, as, for instance, in 
miner's and other hand-lamps. | 

The cell container is a rubber jar of special composition, 
which will withstand vibration without breakage. The 
plates rest on stiff ribs in the bottom of the jar, fig. 6, 
allowing space for the accumulation of sediment. For 


railway train lighting batteries special glass boxes have 


proved to be superior to the old wood boxes lined with 
lead, which give trouble due to corrosion. With the 
glass box it is also possible to see whut is going on 
inside without opening up the cell Ebonite and 
celluloid boxes are also provided; in the former case 
nothing but pure water should be added to the electrolyte, 
but in the latter the acid should be changed about once 
а year. : 
А special feature is the method of making a tight seal 
where the post goes through the cover (fig. 6). The strap 
post has an alloy collar which supports the jar cover, a soft 
rubber gasket being placed between. The post is threaded 


—— x е 


260 


THE ELECTRICAL REVIEW. vol. 86. No. 2,205, FEBRUARY 27, 1920. 


where it comes through the cover, and the sealing nut 
clamps the cover tight, the rubber gasket making an 
effective seal. 

rom the illustrations (fig. 7) of the non-flooding vent 
and filling plug, it will be seen that it provides both a 
vented stopper (venta Е, G, Н) and an automatic device for 


Fies. 2 AND 3 (ABOVE).—CASTING AND MOULDING SHOPS., 


the prevention of over-filling and flooding. In a. simple 
and effective manner, the amount of water that can be put 
into the cells is limited to the exact amount needed to 
replace that lost by evaporation. This is accomplished by 
means of the hard rubber valve (A) within the battery 
cover and with which the tip of the filling plug (E) engages, 
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Fig. 6.—8EcT1O0N or " ExIDE" AUTO-BATTERY. 


as shown in the illustrations. The action of removing the 
plug (к) turns this valve (a), closing the air passage (8 5), 
aud forming sn air-tight chamber (c) in the top of the cell. 
When water is poured in, it cannot rise in this air space (C) 
во as to fill the cell completely. As soon as the proper level 


is reached, the water rises in the filling tube (D) and gives a 
positive indication that sufficient water has been added. 
Should, however, the filling be continued, the excess will be 
pure water only, not acid. Оп replacing the plug (к), the 
valve (A) is automatically turned, opening the air passages 
(BB), and leaving the air chamber (c) available for the 
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Figs. 4 AND 5 (BELOW). —FoRMING AND CHARGING SHOPS.. 


expansion of the solution, which occurs when the battery 
is working. | 

The works are electrically driven throughout ; the total 
load on the generating station which is situated on the 
premises is about 4,000 amperes at 100 volts. Energy ів 


Sectional View of Cover Plug in Place. Valve (A) in Posl- 
tion to Allow Free Escape of Gas Through Passages (BB) 
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Fig. 7.—NoN-FLOODING VENT AND PLUG. 


purohased from the public supply and converted ; part is 
generated on the premises, but the steam plant is mainly 
regarded as a stand-by. А Mather & Platt automatic pump 
capable of dealing with 1,000 gallons of water per minute, 
and some 4,000 sprinklers distributed throughout the 
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works buildings, have been installed as а means of fighting 
fire. Adjacent to the battery charging shop (fig. 5) is a 
converter room equipped with a 66-Kw. Phoenix motor 
generator, and the necessary switchgear for charging the 
completed accumulators. On the left of fig. 5 will be 
seen automobile batteries under charge, while on the right 
will be seen larger batteries as used in British submarines. 
It is of interest to note that during the war one firm alone 
was building submarines at the rate of onè per month, all 
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Fig. 8.—NoN-SPILLABLE 
' ACCUMULATOR. 


of which were equipped with Chloride batteries for under- 
water. propulsion. These batteries weigh 150 tons each, 
and are composed of 332 cells, each weighing just under 
} ton. The firm has received an unsolicited testimonial 
from the Admiralty, testifying to the high quality of 
batteries supplied during the war period. The firm's entire 
output was absorbed by the Admiralty, and there has not 
been a single recorded case of a battery failing, although 
the conditions to be fulfilled were severe, the submarines 
being required to remain submerged for 24 hours at 
a time. » 

The cell illustrated in fig. 8 represents an advance in 
portable accumulator manufacture. The rigours of war 


service, especially on aeroplanes and for field telegraph pur- 
poses, demanded a cell from which no acid could escape ш 
whatever position the cell was placed. The construction of 
thelid with the chambers attached, whilst allowing free 
exit for the gas, prevente the acid in any way exuding 
through the vent hole. This type of accumulator was 
adopted by the Ministry of Munitions after exhaustive testa, 
and many thousands were supplied for military, naval, and 
aero use during the war period. | 

For greater convenience a hydrometer syringe, fig. 9, has 
been produced, in which the hydrometer is placed inside a 
larger glass tube provided with а rubber bulb on the top 
and a suitable nozzle on the lower end. By squeezing: the 
bulb, inserting the nozzle into the electrolyte and releasing 
the bulb, electrolyte is drawn up into the glass tube and 
floats the hydrometer. The reading is taken at the surface 
of the electrolyte, and when there is no compression on the 
bulb. Since electrolyte expands when heated, its specific 
gravity is affected by a change of temperature, i. e., 0:001 for 
each three deg. rise or fall. Since the change of temperature 
does not alter the actual strength of the electrolyte, chang- 
ing its density only, the gravity reading should be corrected 
one point for each three deg. change in temperature. For 
convenience 70? F. is considered as normal, from which 
point the corrections are made. For the convenience of the 
пвег, а thermometer has been designed with a special scale 
on which the amount of correction is indicated. This is on 
the opposite side of the mercury column and parallel to the 
temperature scale; that is, opposite to the temperature 70° 
is figure 0, showing that no correction is made at that 
temperature ; three deg. below 70° is shown minus 1, indi- 
cating that the gravity should be corrected at that tempera- 
ture by deducting one point; three deg. above 70° is shown 
plus 1, which indicates that the gravity at that temperature 
should be corrected by adding one point to the reading, as 
shown by the hydrometer. | 

Another handy device supplied by this firm is the carbon 
electrode holder for re-burning battery connectors. The 
advantage of the outfit hes in the fact that a spare 6-volt 
battery can be used as the source of supply for the opera- 
tion, rendering unnecessary the use of further accessory 
apparatus, like the hydrogen generator. 

In conclusion, we have to thank the Chloride Electrical 
Storage Co., Ltd., апа the members of its staff, for the 
cordial manner in which we were received and shown over 
the works at the time of our visit. 


A NEW THERMIONIC. VACUUM TUBE. 


By JOHN SCOTT-TAGGART. 


THE present writer evolved the type of vacuum tube 
described below at the works of the Edison Swan Electric 
Co., Ltd., while carrying out some experiments on grid 
control during September, 1919. As is well known, the 
usual modern three-electrode valve consists of a filament 
surrounded by a cylindrical anode, a helical grid being 
placed between filament and anode. A positive potential 
on the grid will produce an increase in the anode cur- 
rent, while a negative potential will produce a decrease. 

The writer's valve is illustrated in fig. 1, p. 262. As 
vill be seen, the form and relative positions of the elec- 
trodes are novel. The filament F is vertically arranged, 
the top support being a nickel-iron spring which keeps 
the filament taut when the latter is incandescent. The 
anode takes the form of a small metal plate placed prefer- 
ably at a considerable distance from ғ. The control elec- 
trode, corresponding to the grid of an ordinary valve, 
takes the form of a metal plate a, preferably of larger 
dimensions than P and situated within a few milli- 
metres of the filament r. The particular valve with 
which the curves, fig. 2, were taken possessed the follow- 
ing dimensions: plate P 10 mm. by 10 mm. by 0.008 in. 
nickel sheet; plate о 22 mm. by 10 mm. by 0.008 in. 
nickel sheet; filament Р crimped, 25 mm. by 2.3 mils, 
tungsten ; distance r to P 9 mm. ; distance F to a 2 mm. 


— — 


A series of characteristic curves are shown in fig. 2, 
and illustrate the effect of the control electrode potential 
on the anode current to P. It will be seen from the 
curves А, B, and С that the vacuum tube operates in 
a very similar manner to an ordinary three-electrode 
valve; that is to say, an increase of control potential 
causes ап increase of anode current, while the reverse 
applies if the control potential is decreased. It will 
be noticed that the portions of the curves lying to the 
left of the ordinate through zero potential on the control 
electrode are very regular and similar to those obtained 
with an ordinary valve. The bends at the lower ends of 
the curves are present, as usual. When, however, the 
control electrode is made positive, we notice that the 
curves commence to lean over rapidly to the right. 
This is attributable to the fact that о is now drawing 
to itself a considerable portion of the electrons emitted 
from Е. A milliammeter in the d circuit corroborates 
this assumption. This effect is far more marked than 
in the case of an ordinary valve, since the plate is more 
suitable for the absorption of electrons. The a current, 
however, does not build up immediately, but only be- 
ccmes important when the a potential is higher than 
about +2 volts. We consequently see why the anode 
current curves of fig. 2 only commence to lean over to 
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the right when the control potential passes +2 volts. 


To the right of the zero ordinate, the curves, it will be 
noticed, become less regular. When the control poten- 
tials reach higher values than those shown, the anode 
currents reach а saturation value, and then begin to de- 
crease. This effect is shown in fig. 2 by the D curve, 
obtained by applying 75 volts to the anode and lessening 
the filament current from 0.7 amp. to 0.6 amp. The 
maximum anode current is reached at S. As the control 
electrode is given higher positive potentials, the anode 
current falls. Electrons which formerly went to the 
‘anode are now being drawn to the control electrode. 
It will be seen from the curves that an increase of anode 
potential displaces the anode current curve bodily to 


Ев. 1.—New THERMIONIC Vacuum TUBE. 


the left. In several other ways, the curves obey laws 
similar to those governing the characteristics of valves 
having grids placed between filament and anode. 

It might at first be thought that the result of placing 
the control electrode behind the filament would be that 
an increase of control potential would partially neutra- 
lise the attraction of the anode, and so cause a decrease 


of anode current. This is what happens in the саве of а 
valve described by Mr. J. Erskine-Murray, but the very 


opposite occurs in the writer's type of valve, which 
operates in the normal way. We may explain the action 


ANODE CURRENT (MILLIAMPS.) 
e 


C 


P| IN TIN | 
PLATT ММ 


ZZ |) TTT 


- 25 —20 +15 —10 —5 0 +5 410 +15 420 425 430 
CONTROL ELECTROOE VOLTAGE 


Fic. 2.—CHARACTERISTIC CURVES. 


of the valve as follows: The filament F working at, say, 
0.7 amp., is emitting a certain number of electrons per 
second. The anode P is capable of drawing to itself a 
certain proportion of these electrons. The remainder 
would be wasted, and would float around the filament 
and the inside of the bulb, especially behind the filament. 
These spare electrons would constitute a negative space- 


“the filament. 


charge around the filament, and would tend to lessen 


the number of electrons passing to the anode. The 
effect now of applying a negative voltage to the control 
clectrode G would be to repel many of the free elec- 
trons back into the neighbourhood of the filament, and 
so concentrate the space-charge; this in turn would 
lessen the anode current. When the control electrode : 
positive it will attract to itself most of the electror — 
constituting the space charge, and so cause an increa :e 
in the anode current. It is also certain that the elec- 
trostatic field of the control electrode extends itself o 
the other side of the filament, and this helps to explai 1 
the action of the valve. 

A special condition is shown in the D curve. Tl: 
anode current is now saturated, and practically all the 
electrons emitted from the filaihent are being drawn to 
the anode. By placing a positive potential on the con- 
trol electrode an opposing attraction will be exerted on 
electrons actually on their way, or intending to proceed, 
to the anode. These electrons will be deflected to the 
control electrode, and the anode current will suffer in 
consequence. The anode current curve, therefore, falls, 
and it is to be noted that in this valve the anode current 
only decreases with an increase of control potential, 
when the latter potential is positive, and when the sum 
of the anode and control electrode currents is equal to 
the total emission from the filament. The same effect 
is obtainable with an ordinary valve, but the compara- 
tively sharp bend at S is far more marked in the сазе 
of the writer's valve. "This is easily explained by the 
fact that G is a large metal plate, far more capable of 
absorbing a large electron current than a very fine wire 
open helix. 

Judging from the curves given, the amplification 
obtainable with this valve is not as high as in the case 
of the more usual pattern, although the actual results 
in a three-valve amplifier were almost as good. The 
representative point should preferably move only along 
the left-hand portion of the curve. The valve operates 
well as a detector, thé point S being especially suitable 
for strong signals, both half oscillations producing а 
decrease of anode current. The vacuum tube also 
operates excellently as an oscillator and self-heterodyne 
receiver with 100 volts on the anode and 6 volts across 
No doubt, the characteristics and general 
properties of the valve could be greatly improved by 
further research on the sizes and relative positions of 
the electrodes. 


COAL-PIT TO CONSUMER. 
Bv "INTERESTED." 


IN the columns of the ELECTRICAL REVIEW somewhere 
about the year 1910 I urged that riverside electricity 
works in particular, and other coal consumers situated 
alongside the river generally, should come to some ar- 
rangement as ship owners enabling them to purchase 
coal f.o.b. at the most convenient coalfield seaport, an! 
to bring the fuel right up river alongside their own 
works without any further transhipping or handling. 
Had such а scheme come into operation about that time, 
or become a reality prior to the war—if only confined 
to the few electricity generating stations near or on ih: 
river bank—how many extra thousands of pounds would 
have been saved to those undertakings! 

That period during the war, when shipping was іе; 
destroyed on a large scale week by week, was makin’; 
—and eventually did make—the idea of coastal scu- 
borne coal an impossibility owing to high freightage. 
Yet, during the whole of that period, one of our enter- 
prising rivals calmly used his ship regularly carrying 
the precious fuel, thereby continuing in a higher degree 
that saving which was arranged for a few years earlier. 

No doubt many readers will recall the в.в. Wandle 
coming up the river Thames after a smart and successf 11 
encounter with an enemy submarine. I could not sup- 
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press a smile some days afterwards when the newspaper 
report of that encounter reached me, giving an account 
of the voyage, and wondered if such publicity given in 
the daily Press, and the advertisement thus given to 
the idea of coal coming up under bridges without further 
unloading and barging, would then awaken that par- 
ticular latent business bump in the minds of many 
riverside works managers. Perhaps not. Ányway, I put 
it to all interested that there is money in the idea, and 
the recent information given me that certain business 
men who are not directly concerned as coal consumers 
are seriously considering the advisability of purchasing 
a fleet of small steamers for the purpose of dealing with 
this scheme, serves to show that more than one man is 
alive to the possibilities. Why do not the actual coal 
consumers step in and become ship-owners, and thereby 
take all the profits! 

Ships are at à premium—and never more worth that 
premium than at the present day. Good Welsh through 
and through coal can be purchased at the pit somewhere 
in the region of 27s. 6d. per ton, which, when the 4s. 
duty is added, makes the figure 31s. 6d. per ton, and 
by comparison with the prices ranging in London for 
delivery alongside by barge, or to the handy railway 
siding, the amount per ton out of which to effect a 
saving is the very considerable figure of about 12s. 6d. 
This, of course, refers to rail-borne coal. Current 
rates for sea-borne fuel put that manner of carriage 
at the moment out of the question. 

Certain difficulties there are, I know, to be qvercome ; 
all the stronger reason for those difficulties to be 
promptly tackled and surmounted at once. Worse were 

taken in hand during the war, with excellent results. 

The question of carrying coal from the pits to the 
situation of the works where actual consumption takes 
place is not one confined to the, river Thames, but 
applies equally well to other parts of the country, and 


places around the coast. Railway charges are on the 


increase, and shipping rates likewise present a reflec- 


tion of nothing but increase, notwithstanding the allow- 
ance of 10s. per ton off bunker coal. Ship-owners say 
we are paying because of high wages and demand. 
Owing to the ship shortage, which shows no sign of 


altering in the near future, high freights are secured 


for а long time to come. Obviously the procedure to 
enable consumers to effect à saving is to become their 
own carriers. 

Considering these persistent and increasing high 
charges for carrying coal in conjunction with the large 


. profits that are being made by shipping firms, is not this 


ап appropriate time for large coal consumers whose 
works are favourably situated, and who at the present 
day pay harshly for cartage, seriously to consider if some 
arrangement сап be made upon the lines here suggested 
for reducing their costs by taking a good proportion 
of the profits now going into the pockets of the ship 
and barge owners, and at the same time assisting to re- 
duce the congestion of our railways, also thereby placing 
themselves in a position more or less free from the worry 
and trouble of strikes? This is a big question, and, 1 
am sure, а profitable one. 

The mass of material and goods daily barged up our 
rivers to premises alongside or near the banks leads one 


to consider whether this question of what might be 


termed small ship holdings would not prove а paying 
one to businesses other than large coal consumers, which, 
at the present time, are paying heavily for continual 
unloading from ships and reloading into lighters, and 
the consequent lighterage. At the time the bridge was 
built across the Thames at Kew, granite used in its 
construction came round the coast up river to the spot, 
without transhipment. That was a good piece of busi- 
ness, and if one such instance ensures а saving, why 
not others, especially to consistent users of barges? 


THE BRITISH INDUSTRIES FAIR. 


On Monday last this Fair, for which great preparations © 


have been in progress for some time past, was opened 
in three sections, namely, in London at the Crystal 
Palace, at Birmingham (Castle Bromwich), and at 
Glasgow (the Kelvin Hall of Industries). The displays 
are on a large scale, and they are being visited by many 
thousands of visitors from overseas. ‘The Fairs remain 
open until March 5th, so that readers who have not al- 
ready made arrangements for attending whichever of 
the three they are specially interested in should do so at 
once. This week we must be content with giving a list 
of the electrical and allied firms who are exhibiting. 
with a word or two to indicate the general character of 
their exhibits. Fuller reference to matters of interest 
will appear in later issues. 


LONDON. 


The Fair which was opened at the Crystal Palace, 
London, on Monday, is by far the largest and most im- 
portant of its kind that has yet been held, and, more- 
over, although the Palace is the largest exhibition build- 
ing in the world, it has proved too small for the demands 
that have been made upon it; as long ago as last October 
only 80 per cent. of the applications could be granted, 
and applications have continued to come in daily ever 
since that date. The gangways of the Fair as organised 
measure 3} miles in length, and the stand frontage 
amounts to no less than five miles. Admirable arrange- 
ments have been made for the comfort of the buyers and 
exhibitors, and special services of trains bring the 
Palace within 15 minutes of the City and West End. 
No fewer than 150,000 invitations to visit the London 


section of the Fair have been issued by the Board of 
Trade, of which one-third have been sent to firms abroad. 


A perambulation of the show, which comprises well 
over 1,000 stands and 19 trades, subdivided into 
about 330 classes of exhibits, produces а deep 
impression on the mind of the visitor. The 
general excellence of finish of the wonderfully varied 
exhibits, the care with which the space available has 
been utilised to the utmost, and the businesslike ar- 
rangement of the individual stands, do the greatest 
credit to the official organisers and to the exhibitors 
alike; there is a marked difference between the Fair 
and an ordinary exhibition laid out to attract the public 
as well as the tradesman. The Palace is one gigantic 
shop, crammed with attractive wares laid out in most 
effective fashion, and if to deserve success is to command 
it, success is assured. 


The exhibits of electrical interest do not bulk so 
largely in this section of the triple Fair as at Birming- 
ham, but what there are, are very good. They are 
mainly associated with dry batteries and pocket lamps, 
electrical glass-ware and reflectors, small accessories, 
X-rays, telegraphs, clocks, and toys. 


Stand No. 


Ball & Brockhurst, electric clocks .. . A9 
Joseph Bourne & Son, Ltd., insulators and battery jars C38 
British Ever-Ready Co., Ltd., dry cells and batteries, 
pocket and hand lamps T .. ВӘ] 
British Glass Wool Co., Ltd. „glass wool . "n .. 614 


Burtles, Tate, Ltd., glassware for lighting SQ 1 27 
A. Chase & Co., Ltd., electrical novelties ... | . BI00 
Clifford Bros., Ltd., electrical шшр lampholders, 
switches Los " s P 
Corgran Co., electrical toys ; 2d ... В101а 
Dubilier Condenser Co., Ltd., “electrical toys ЕТ „ d 
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| | | Stand No. 
xa & Leith Flint Glass Co., electric lamp bulbs, 


isi ni i wits ux sak om . Fia 
Doulton & Co., Ltd., porcelain and stoneware... F13 & ЕЗІ 
Efandem Co., Lid., dry batteries, lamp cases, and lamps ЕП 
Gratham Manufacturing Co., electrical apparatus, tele- 
graph keys, sounders, battery lighting sets, toys ... B12 


Henry Harvey & Co., electric light reflectors... .. Pal 
Hughes Label Co., Ltd., name plates and labels .. .. H40 
Newton & Wright, Ltd., X-ray aud electromedical ay 
paratus МУ E 
Orbit Electrical Co., Ltd., dry batteries - А64 
James Pitkin & Co., Ltd., electric chronographs, tele- 
graphs, telegraph instruments, measuring instru- 
ments ... s . EI 
Remoline Co., dry batteries, pocket lamps, ‘toys ae . 437 
Rose Bros., dry batteries, electrical toys FU B21 
Semaphore Engineering Co., Ltd., dry batteries, pod 
5 Ady 


Пепгу G. Richardson & Sons, glass electric fittings .. 6 
Siemens Brothers & Co., Ltd., primary cells of all types, 

dry cells and batteries pn ies A" "REED 1, 
Silent Electric Clock Co., Ltd., electric clocks and elec- 

trically controlled mechanisins lor time W 1.73 
'l'he Sim, Ltd., electrical toys ... . Alloa 
Vulco Manufacturing Co., accuinulators, "alls, ‘ke. . B107 
Joho Walsh Walsh, lighting glassware and electric bulbs G23 
Thos. Webb & Sons, Ltd., ornamental рне electric 

lamp bulbs .. i. ЖО 
Wood Brothers. Glass Co., Ltd. „ gli SSV vare, NX. тау bulbs 


F10 & F13 
A. C. Cossor, Ltd., incandescent electric lamps, X-ray 


tubes, wireless valves, vacuum pumps . ... Dla 

Marconi's Wireless Telegraph Co., Ltd., wireless tele- 
. graph apparatus, direction finders, detectors, valves, 
Ke. н b: 


BIRMINGHAM, 

Krom the electrical point of view, the show at Bir- 
mingham is the most important of the three. Castle 
Bromwich is only two stations out from New Street, 
and additional services of trains and motor 'buses run 
while the Fair is on. The aerodrome buildings adjoin 
the railway station. There are three buildings filled with 
exhibits, and the display is a thoroughly businesslike 
affair, a credit to the municipality and to the Birming- 
ham Chamber of Commerce, who have taken the matter 
up so enthusiastically, and to the general manager, Mr. 
Charles Stanley. Those who have not time to visit all 
three cities will bear in mind that it is at Birmingham, 
and Birmingham alone, that they will be able to see 
the exhibits of electric lighting and heating manufac- 
tures, switches and switchgear, accumulators, 
cleaners, general hardware, tools, 
accessories, weighing machines, and other goods of 
similar character. The greater number of electrical 
stands аге in Building A," and they will be found 
conveniently grouped at one end of the hall, or not far 
away therefrom. The catalogue is a finely prepared 
work, well worthy of the occasion, and it will doubtless 


be preserved by шапу colonial and foreign visitors for 
future reference. 


vacuum 
metal goods, motor 


The following firms are exhibiting in Building A :— 
Premier Electric Heaters, Ltd., electric cooking and 

heating apparatus EN iue s et - 1 
Sun Electrical Co., Ltd., electric fires; heating and cook- 

ing apparatus, switchgear, lighting fittings, acces- 

Sorles, &.. Eds = ax Bey РА Те 3 
Bulpitt & Sons, Ltd., the “ Better-Skeein ” system of 

electric localised lighting, electric lighting fittings, 


lanterns, &c. 4 
Chloride Electrical Storage Co., Ltd., storage batteries 

for use in country house lighting 15 
Litholite Insulators, Ltd., moulded electrical insulators, 

electric lichting accessories 17 


Donovan & Co., factory and domestic electrical appara- 

tus, switchgear, motor starters, electrical accessories, 

lamps, bells, telephones, &c. A new departure in 

conduit switches is shown here R .. 90 
David Shanks & Co., Ltd., electric light fittings CORO 21 
Siemens Bros. & Co., Ltd., dry cells for all purposes, 

electric lamps, signs, electric light reflectors, elec- 

. tric irons, kettles, and radiators — 8 
Win. Soutter & Sons, Ltd., electric light fittings ж 23 
General Electric Co., Ltd., electric light fittings, switch- 

gear, wires and cables, telephones, medical ap- 

paratus, vacuum cleaners, cooking and heating 

appliances, radiators, measuring instruments, &c. ... 24 


Stand No. 
Edison & Swan Electric Light Co., Ltd., electric light 
fittings and accessories, switchgear, wires and 
cables, conduit, bells, batteries, Ke. 
. & Со., Ltd., electric light fixtures and acoes- 


35 
Chas. Joy ner & Co., Ltd., electric light fittings, “ An- 
gelus ” electric heating stoves ... 39. 
Ingram & Kemp, Ltd., electroliers and other electric 
light fittings же 40 
Player & Mitchell, Ltd., chips electric light fittings P 41 
Benjamin Electric, Ltd., industrial lighting fittings, 
street lighting fittings, hand lamps, lighting acces- | 
sories, battery horns for motor сагв... 42 
Ward & Goldstone, Ltd., small generating. sets and 
equipment for house lighting, electric wires, wirmg |: . 
' system, Фе. "T TS 453 
Birmingham Guild, I.td., electric light fittings НЕ . 43а 
J. Н. Tucker & Co., .Ltd., tumbler swite ‘hes, and various 
electrical fittings and acce SSOFIOS, switchboards and 
uon ligeur .. i 43 
C. J. Thursfield & Co., Ltd., deele light. fittings a 46 


5 8 ‘Inport Co., Ltd., the Rex Torrington “ electric 
cleaner, electrice clothes washers, electric hair 
brushes, &c. . ы ca Pn Ем 47 

J. Dugdill & Co., patent electric fittings a 50 

J. А. Crabtree & Co., Ltd., tumbler switches, and other 
accessories for electric lighting, heating, cooking, i 
car ignition, єс. ... we Sa ыз e. 6. 50a 

Best & Lloyd, Ltd., electric light fittings, electric 
heaters, &. T "T e iss ie. se tol 

Robinson & Hands Electrical Co., ltd., fuseboards, 
lampholders, tumbler switches, ke. ... „ 53 

Midland Electric Manufacturing Co., Ltd., Ironclad 
switches and switch and fuse gear. 50 

F. & C. Osler, Ltd., electric dent fittings in metal and 
crystal glass се 57 

Etna Lighting & Heating Co., Ltd., electric lighting 
installation work for factories, country houses, &. 58 

Tok Manufacturing Co., Ltd., Tok rotary snap switches 52 


Jackson Electric Stove Co., Ltd., various electric cook- 

ing and heating apparatus, ids a wae d 63 
Venner Time Switches, Ltd., automatic time switches OA 
Improved Solidite Co., Ltd., substitute for ebonite, 

vulcanised fibre, porcelain, ke. ... int fus “ы 65 
Semaphore Engineering Co., Ltd., dry batteries for 

various work, lighting sets for motor cycles, &с. 66 
Austin Motor Co., Ltd., " Autoplant " electric generat- 

ing plant ... OY 
May & рш Ltd., and Bastian Electric Heater Co., 

Bastian electric fire and heaters, electric furnaces, 


ovens, and flat irons, electrically heated water 
tanks Е ius ЕР & 71а 
Monometer Manufacturing Co. (1918), 3 ениш 
furnaces, &с. " 72 
Jas. Hinks & Son, Ltd., ‘lighting fittings RET 78 
Samuel Heath & Sons, 'Ltd., electrical fittings ‘and ac- 
cessories 81 
Burners, Ltd., electric light fittings, fire surrounds for 
electric radiators... js ene oe ^ ... 56 
Edgar A. J. Hooper, Ltd., electric light fittings ... i 89 
Berry's Electric, Ltd., Magicoal" electric fires... 102 
Thomas R. Carpenter, Ltd., electric light fittings  ... 104 
Falkirk Iron Co., Ltd., electric heating and n | 
аррага{ив 194 


Burt, Escare & Dennelle, Ltd., “electric light fittings . 184 
Daisy Vacuum Cleaner Co., Ltd., clectric vacuum 
cleaners б Т Р . 150 
Birmingham Private Telephone (New System) Co., 
Ltd., automatic intercommunication e and 
other telephone apparatus... i .  18l 
Electric Appliances Co., Ltd., vacuum cleaners . 157 
Federation of British Industries (Information Bureau) 163 
Thermal Syndicate, Ltd., ° Vitreosil’’ specialities for 
electric lighting, lamp shades ... 164 


Peyton & Peyton, Ltd. (and other s), electric light 
fittings om . 168 
J. G. Cracknell & Co., electric vacuum cleaners ... . 171 
Watertight Fittings, Ltd., electric lainp fittings ... .. 174 
Changeable Sign Co., Ltd., illuminated electric signs ... 182 


Exhibitors in Building B :—. 
Henry Wiggin & Co., Ltd., electrical resistance wire | 
and tapes, nickel. ... E i e. 1% 
Vickers, Ltd., Cosmos electric lamps, electric irons, 
kettles, radiators, wires and cables, engineers’ small 
tools, sewing machines, ke... . 206 to 211 
A large number of firms are showing drop forgings for 
electrical, automobile, aircraft, and other work, and 
the Association of Drop Forgers and Stampers is 


represented. 212 to 236 
London Electric Wire Co. & ‘Smiths, Ltd., wires and 

cables for electrical apparatus ... 237 
Electrical Conduits, Ltd., tubes and fittings for electrical 

installation. work in buildings, ships, &c. .. 288 


The Cold Rolled Brass and Copper Association, the Brass 
Wire Association, the Brazed Brass Tube Associa- 
tion, the Brass and Copper Tube кш and 
the "Nickel Silver Association 949 
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Stand No. 
Thos. Bolton & Sons, Ltd., brass rods and wire, phos- 
phor bronze wire, &. 8 с км .. 258 
Chas. Clifford & Son, Ltd., brass rods and wire, Ke... 9201 
(And many other brass and copper firins.) 
W. & T. Avery, Ltd., weighbridges and weighing 


machines кл Sai Ут e И 352 
H. C. Slingsby, trucks, ladders, &c. m s .. 355 
Stewarts & Lloyds, Ltd., steel piping, tramway poles, 
| boiler tubes, Ke. x з " ке . 358 
Hunt & Mitton, steam fittings ЖЕ T iss .. 360 
Gledhill-Brook Time Recorders, Ltd., time recorders ... 864 
National Time Recorder Co., Ltd., time recorders — 378 
British Time Recorder Co., Ltd., time recorders ... — 382 
Relay Automatic Telephone Co., Ltd., relay automatic 
telephone system = M T и» .. 383 
Sunoon Engmeering Co., Ltd., D.C. electric motors, 
motor generators, ironclad switchgear Me .. 384 
Vislok, Ltd., eafety locknut ... T T t .. 389 
British. Engineers' Association ТЕ iss РЄ .. 406 
Alloy Welding Processes, ltd., A. W. P. electric arc 
welding plant e" ve oes e T .. 407 
Consolidated Pneumatic Tool Co., Ltd., electric drills 
and other toolg o Р = m E — 420 


Exhibitors in Building C. — 
Association of British Driving Chain Manufacturers. 461 
May & Padmore, Ltd., Bastian electric fire and heaters, 


. electric furnaces, electrically heated water tanks ... 468 
Best & Lloyd, Ltd., electric fittings and heaters ... .. 477 
W. Canning & Co., dynamos for electro-plating, &c. ... 485 
Vacuum Oil Co., Ltd., lubricants ... 493 


Industrial Appliances, Ltd., * Railodok "' electric truck 508 
Western Electric Co., Ltd., Electric trucks, telephones, 


and telephone switchboards — ... Y m .. 511 
British Ever-Ready Co., Ltd., electric cycle lamps and 
electric motor car accessories ... 525 


Sphinx Manufacturing Co., sparking plugs with bar- 


type electrodes КЕ "a EN € T .. 527 
Lucas Electrical Co., Ltd., Thomson-Bennett magnetos, 
Lucas Magdyno combined lighting and ignition 

set for motor cycles m ЖА " ut . 530 
Greenwood & Batley, ‘‘ Bipol’’ accumulators, portable 

electric lighting apparatus. charging equipment. 333 
British Lighting & Ignition Co., Ltd., “ Blic” mag- 

netos  ... aes ee - " ds TE . 546 
Pinchin, Johnson & Co., Ltd., enamels, varnishes, &c. 

564 & 571 
Frederick Crane Chemical Co., Ltd., lacquers for electric 

lamps, varnishes, enamels, &c. ... m ied .. 0060 

GLASGOW. 


The Glasgow Fair has been organised by the Corpora- 
tion with the support of the Board of Trade. This is 
Glasgow's third Fair and the largest it has yet held. 
There are about 300 exhibitors in all, and they demon- 
strate British ability in the production of textiles, boots 
and shoes, dyes, chemicals and foodstuffs. In addition 
there are various miscellaneous stands, such as labour- 
saving machinery, transport trucks, and so forth. Mr. 
J. M. Freer is the general manager at Glasgow. 


а ̃— 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot 1 until 
the following week. Correspondents should forward their commun:- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our vossession, 


Electrolytic Meters. 


An article written by Mr. C. W. Marshall on Meters 
published in the ELECTRICAL Review, February 6th, has caused 
eome comment on electrolytic meters. May I venture to 
express my views? 

irst, no meter reader should be an authorised person to 
break the test room seal and so expose the interior of a meter. 
In the case of resetting an electrolytic meter this has to be 


done, and ав the record of the reading is lost only an in- 


spector should carry out this operation. 

Second, should any dispute arise concerning the reading 
after а meter has been reset, it cannot be checked. 

Third, if these meters are not reset with very great care 
they are liable to stop, due to the column of mercury breaking. 

Fourth, there is the liability of loss of revenue due to the 
inercurv rising above the reading on the dial when not reset 
in time. : 

Although the makers have improved verv wuch upon the 
earlier types, they have not yet overcome the trouble arising 
from crystallisation and electrolysis, and the result is an 
accumulation of defective meters, and consequently loss of 
capital. 


ELECTRICAL REVIEW, 


Owing to the meters being unrepairable in the department 
they have to be sent to the makers, and commenting upon 
this, I have found it much easier to yet new meters, as for 
some reason or other they are very reluctant to undertake tlie 
repairing, and also the cost of repairs approaches very near 
the price of a new meter. 

The electrolytic meter is affected by vibration and damp- 
ness, and also takes up more room, due to & space having to 
be left over the meter to allow for resetting. 

In refixing, the man is unable to report if the meter is 
коиш. and this entails another visit two or three days 
ater. | 

Compared with the rotary meter, the life is not so long, 
and extra time is taken up in resetting and writing to con- 
sumers who have queried their readings. 

Another point in favour of the rotary type beyond their 
reliability 1s the fact that readings can always be checked. 


A. W. C. 
February 18th, 1920. 


With further reference to the controversy Electrolytic v. 
Motor Meters, I did not mean to imply that the electrolytic 
meter was as extensively used as the motor meter, but merely 
to point out that the former type may by no means ie 
ignored in the search for a cheap meter, which was the basis 
of Mr. Marshall's article. 

Ав regards price competition, the price given by Mr. Mar- 
shall for à mercury meter (which he suggests as the coming 
cheap meter) is £4 10s., whereas the price of the correspond- 
ing electrolytic meter is about £2. I am quoting the Reason 
meter, which does not require refilling and therefore does not 
demand any allowance on the initial price for maintenance 
(filling) charges. Having the above prices in view, I аш still 
of the opinion that, even eliminating compensating devices, 
&c., the mercury motor meter manufacturer will have a big 
problem to reduce his pue to less than half the present 
prices, and even then 1 do not admit that the electrolytic 
ineter cannot be still further developed and cheapened. 

With regard to size, I specified lighting demand, and 
not heating, &c. It is usual to charge а reduced price for 
heating and cooking, and this necessitates a separate meter, 
which may be much rougher than the lighting meter, seeing 
that low starting current is not an essential. 

In conclusion, it would be interesting to Have the sugges- 
tions for a cheap meter which Mr. Marshall promises in tbe 
last paragraph of his article. | ; 

H. W. M. 


February 2rd, 1920. 


With regard to Mr. C. W. Marshall's recent article in your 
Journal, while we are not able at present to supply any type 
of electricity meters at a price as low as £2, we certainly 
can quote figures that are very much more favourable than 
those which Mr. Marshall euggests as being the present-day 
approximate costs. | 

Moreover, we have available a D.C. mercury motor meter 
which we are able to supply at quite attractive prices, and 
whose watt loss does not exceed that allowed by the British. 
Engineering Standards Specification No. 37, 1919. 

We shall be very happy to give Mr. Marshall or indeed any 
other potential client further details on receipt of an inquiry. 


For the Edison Swan Electric Co., Ltd., 
E. H. MILLER, Sales Manager, 
Ponder’s End, Inst. £ Meter Dept. 


February 19th, 1920. 


Radiators for Bathrooms. 


There is a demand for a good radiator suitable for use in 
a small bathroom. This should be made with a non-metallic 
body, while the elements should be protected so that they 
will not be liable to be damaged by drops of water falling 
on them. The switches also should be made with special 
regard to insulation, as it is quite possible that people will 
operate them with wet hands. | 

Wiring contractors occasionally fit an ordinary iron radiator 
with cotton flex in bathrooms, but this is & practice that 
should not be encouraged. There is no reason why a line of 
radiators should not be developed for bathrooms which would 
be both safe and very convenient. 

If any maker has anvthing suitable. perhaps he will com- 
municate it to your '' Correspondence '' column. 


Radiator. 
. February 91st, 1920. 


1 Wages in the Aluminium Trade. Representatives cf 
employers and workers in the aluminium industry of Great Britain 
and Ireland met in conferenoe last week, in London, to discuss a 
claim by the National Unioh of General Workers, the National: 
Amalgamated Union of Labour, and the Workers’ Union, for an 
advance of 158. per week for all employed in the industry. The 
question of future relations between employers and employed 
in the industry was also discussed, and will be considered by a 
joint body.— Tie Times. | | 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A New Marconi Ammeter. 


The accompanying illustrations represent the new type of 
hot-wire ammeter that was shown at the Physical Society's 
Exhibition. by Messrs. Marconi's Wireless Telegraph Co., 
Ltd. In place of the usual single wire exerting a pull at the 
middle of the heated wire, there is a bifilar attachment, kept 
taut by a spring connected to the pointer; elongation of the 
heated wire allows the pointer to move. The hot wire circuit 
forms the secondary of a transformer, the primary of which 
carries the current to be measured; hence damage to the 
moving parts does not affect the main circuit, which is de- 


Fic. 1.—Marcont HoT-WIRE AMMETER. 


signed principally for wireless telegraph purposes. The 
secondary is mounted on an ebonite block, which can be 
moved to adjust the zero, carrying with it the whole of the 
moving parts, so that the calibration is not affected. Fig. 1 
shows the 5-in. dial pattern, and fig. 2 їз a sketch of the 
moving parts. The filament resistance is 0.685 ohm, that of 
the secondary 0.18, and of the primary 0.008 ohm, and the 
accuracy is within 2 per cent. for wave-lengths between 300 
and 3,000 m. The safe overload is 20 per cent. 


A Lamp Shade Tilter. 


Messrs. FrrMENTS, LTD., of 58, Spital Street, Dartford, have 


recently developed a simple device for securing a lamp shade 
at any desired angle. As will be seen from the illustration 


Fia. 3.—Grip TILTER. 


(fig. 3) it consists of two parts, one of which is clamped be- 
tween the two rings of the holder and the other pivoted to it, 
hooking on to the lamp cord, 


A Coaxial Turbo Gear. 


A recent issue of the American Machinist gives details of a 
new turbo gear recently introduced by an American manu- 
facturing company. Fig. 4 is a sectional elevation of this type 
A is a shaft made from an alloy steel forging, pos- 
sessing at one end a double helical pinion B which engages 
with three double helical planetary gear wheels c. These gears 


of gear. 


are bushed with bronze and revolve on the pins D, which are 
rigidly secured in a two-part steel cage E. 
cage has a stem, and the other three projections. G is a cage 
plate connected to the three projections of the cage by bolts 


Fic. 2.—ARRANGEMENT OF MOVING Parts. 


F, making the planet gear housing practically a single piece, 
and affording a support for both ends of the pins p. The cage 
plate G has a central projection running in a ball-bearing, 
while the stem at the other end of the cage is the low-speed 
shaft H, which is also supported by a ball bearing. The inner 
end of the high speed shaft А runs in bearing т within the 
cage. This bearing has only a slight load. Rigidly keyed 
to the housing is the gear ring J with which the planet gears 
engage. K is a lubricating pump which distributes oil from 


SSN NE 
а , RS 

Y Yi 
"died c 


V — 
2— 
| КА 


L 


FIG. 4.—SECTIONAL ELEVATION OF TURBO GEAR. 


& reservoir in the bottom to all parts of the . The entire 
mechanism is enclosed to protect it from Grt and moisure 
only the ends of the two shafts projecting. It is claimed that 
by means of this gear a speed ratio as high as 19 to 1 can be 
obtained. The device can either be used for stepping-up or 
stepping-down speeds, and, according to the makers, has an 
efficiency of from 95 to 99 per cent. 


— — 


THE ORLIN d Jer RELAY.—In our notice of this device on 
February 6th, a slip occurred, the current strength in the 
receiving coil when printing signals at the rate of 450 letters 
per minute being given as 4X10—"* ampere. The current 
was, in fact, 0.02 micro-ampere, and the resistance of the coil 
being 1,000 ohms, the power input was 4X10— watt. 


One end of this 


| - | | 
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Bankruptcy Department.—The Board of Trade announce 
that the Department of the Inspector-General in Bankruptoy has 
removed from No. 1, Horse Guards' Avenue, Whitehall, S.W. 1, to 
Great George Street, Westminster, S.W. 1. (Telephone Vict. 9800). 


Catalogues Wanted.—The Superintendent of Stores, 
Mesopotamian Railways, has informed the D.O.T. that he desires to 
receive British manufacturers’ catalogues of the following among 
other materials :— Rolling stock, pumps, motor-rail cars, permanent 
way material, workshop machinery, mathematical instruments, 
piping, general hardware, oranes, electrical plant and accessories, 
steam and oil engines, conveyors, elevators, and labour-saving 
devices generally. Publications should be sent to the Superin- 
tendent direct at Makinah, Mesopotamia. 


German Stock Quotations in January.— The Economic 


He rie gives a list of rises in German stocks and shares in January, 
from the Deut. Allg. Ztg. for January 31st. The following elec- 
trical securities appear :— 


Dec. 3ist Jan. 15th. Jan. 80th. 
Deutsch -Ueberseeische Elektrizitats- 
gesellschaft ... abs us ... 916 160 955 
A. E. G. e Lus e. 245 259 325 
Felten & Goilleaume ... ies .. 246 293 ‚ 405 
Schuckert sis. 4 sis ... 151 184 215 


Auction Sales.— By order of the Disposal Board, Ministry 
of Munitions, Mr. M. Marshall will sell by auction, on Maroh 2nd, 
3rd, 4th and 5th, at Georgetown, Glasgow, high-class engineering 
plant and machinery, machine tools, hydraulic power plant, electric 
motors, electrically-driven blowers, &c. For full particulars see our 
advertisement pages to-day. 

In our advertisement pages again this week will be found 
particulars of important sales which are to take place at Shoreham 
Camp on March 3rd and 4th. Messrs. Harris & Gillow are the 
auctioneers, and the lots to be disposed of include a very large 
assemblage of building materials, timber, camp equipment, elec- 
trical appliances, and almost every class of hut. 

By order of the Disposal Board, Ministry of Munitions, Mr. 
C. D. Phillips will sell by auction, on March 18th, at Swindon, 
valuable machinery, plant, stores, timber, “с. For full particulars 
see our advertisement columns this day. | 


. ED.A. Activities, — In view of the ever-increasing 
interest evinced by the puhlic in matters eleotrical, it is well to 
learn something of the powers that are behind this move towards 
efficiency. A bulletin recently published by the British Electrical 
Development Association affords an opportunity of gaining an 
insight into the nature of its activities. The part of the Associa- 
tion's work that places facts and figures before the general public, 
supply undertakings and commercial enterprises, through the 
medium of the Press and other channels of publicity, although a 
very important branch, is by no means the only method by which 
the Association seeks to further the electrical cause. As a link 
between the industry and various Government departments, it has 
rendered invaluable service. The Board of Trade and the 
Ministries of Food and Health have constantly been consulted and 
informed on the multitudinous questions into which electricity 
enters, and the organisation has without doubt secured official 
recognition.” In connection with housing, the Association has 
grasped the opportunity of pointing out to Government officials, 
local authorities, architects, and engineers, the numerous advantages 
of incorporating an electricity supply in all building schemes, and 
in addition to this has furnished notes, reporte, and lantern slides, 
for the use of lecturers and societies dealing with that important 
question. To assist the industry to arrive at a solution of what 
is at present an unsettled matter—a simple and more uniform 
treatment of various aspects of the industry—inquiries regarding 
tariffs, cooking apparatus, design, and housing, and electricity 
supply, are being made to ascertain thé general view entertained 
upon these subjects by various authorities. These reportes will be 
collated and circulated, and good results are expected. 

Among the pamphlets lately issued by the B.E.D.A. are 
* Freedom from Domestic Worry," а reproduction of an appreciative 
letter by a satisfied housewife ; “ Do it Electrically,” setting forth 
the advantages of electric fires, kettles, &c.; “ Everybody wants 
Electricity," which is described as “а plea for public patience 
while machinery and organisation are preparing to meet the 

t overwbelming demand "—surely an indication of the success 
of the Association—and the last leaflet is an illustrated contrast 
between the kitchen of yesterday and the kitchen of to-day and to- 
morrow—s comparison of coal and electricity. 

The British Electrical Development Association having been 
incorporated, we have received a copy of the Memorandum and 
Articles of Association. It will be noticed that the Association is 
now described as The British Electrical Development Associa- 
tion." Ав previously explained, it was found necessary to insert the 
word British in order to secure sufficient variation from the title 
of another company already on the registers. In general practice, 
and in connection with publicity matter, the usual monogram 
" E.D.A.” will be employed, | | 


Electric Lamps Profiteering Sub-Committee. — The 
Electrical Lamps Sub-Committee of the Profiteering Act Depart- 
ment: (Central Committee) held its eighth meeting on February 
17th, and considered its draft report. | ИИИ 


` salaries made the cost of production greater. 


BUSINESS NOTES. 


Trade Announcements. Mn. J. Н. Epwarps, joint 
managing director of Messrs. George Hill & Co., Ltd., electrical, 
mechanical and tram way engineers, 25, St. Ann Street, Manchester, 
who has been actively associated with the business for the past 
20 years, has purchased the whole of the shares held by the late 
joint managing director, Mr. A. R. Walmaley. 

The Ramsgate and District Electric Supply Co. has opened show- 
rooms and offices in Queen Street. 

Ав from March Ist, the head office of Messrs, DRAKE & GORHAM, 
LTD., will be removed from 66, Victoria Street, where they have 
been established since 1886, to 36, Grosvenor Gardens, Westminster, 
S. W. 1. Telegraphic address, Accumulator, Sowest, London; 
telephone No., Victoria 9060 (5 lines). Stores and works addresses 
remain unchanged, viz.: Stores, 67, Long Acre, W. C. 2; works, 
Rockingham Works, Newington Causeway, . E. 

Messrs. Cas. CHURCHILL X Co., LTD., have opened a new 
branch office at 53, Bridge Street, Sheffield, to deal with inoreasing 
business in small tools and supplies. 


. Mexican 'Measures.—Mr. John Lind, who was at one 
time personal representative of President Wilson in Mexico, has 
published an interesting account of his experiences. The following 
extract from his book, The Mexican People," contains a valuable 
hint to English firms interested in Mexican trade, particularly to 
those who come into competition with Germany in that country :— 

We must get into line with the commercial world in the matter 
of weights and measures, I asked an intelligent German merchant 
in Vera Cruz one day to explain to me how it had come abont that 
Germany had absorbed so much of the trade that at one time went 
to England. Не reached into a drawer, pulled out an invoice from 
England, and said ‘Do you see those denominations of yards, feet 
and inches, gallons and pints; pounds, two kinds of ounces, grains 
and pennyweights, the whole summed up in pounds, shillings and 
pence > Well, he continued, ‘a Mexioan, even if he can read a 
little English, needs an interpreter and an accountant to put this 
into the langnage of civilisation, And,’ he added, ‘their business 
methods generally are just as antiquated as their methods of com- 
putation. That is why we get the business, and then we make, not 
what suits us, but what the trade wants.” | 


Wage Demands at Port Ellzabeth.—According to a 
Press report from Port Elizabeth, it appears that the Amalgamated 
Society of Engineers there recently presented a further demand for. 
increased wages and reduced working hours. The City Council 
refused to accede to the demands, which a Special Committee 
characterised as a fisgrant breach of the terms of the agreement 
previously entered into. A statement issued by the Committee 
shows that the daily wages paid in January, 1918, January, 1919, 
July, 1919, and the new demands respectively, were :— 

Fitters : 13s. 8d., 16s., 20s., 27s. 4d. 

Electricians : 12s. 8d., 178., 20s., 27s. 4d. 

Switchboard attendants: 7s., 10s., 18s., 198. 1а. 
Drivers : 108. 6d., 12s. 6d., 16s., 21s. 9d. 

Firemen : 10s. 6d., 128. 6d., 16s., 218. 9d. o 

The figures are based on an eight-hour day, and include all 
bonuses. The new demands include a reduction in working hours 
from 48 to 44 per week. 


New Italian Electrical Companies.— Under the style of 
Stabilimento Meccanico Agostoni e Ca has been formed, at Milan, a 
company with a capital of 255,000 lire for the manufacture of 
motors and accessory plant. 

Airaghi e Vittadini is the designation of a company formed at 
Milan for the manufacture of electric heating apparatus. Its 
capital is 35,000 lire. | | 

Messrs. Damiani е Bonato have been established as a company at 
Milan with a capital of 50,000 lire, far the manufacture of electric 
apparatus, "P B 

At Turin has been formed a company under the style of Crespi 
e Garlasco, with а capital of 60,000 lire, for the trade in electrical 
articles and material. | | | 

For the manufacture of argon electrio lamps there hás been estab- 
lished at Turin, the Fabbrica Piemontaise Lampade Elettriche 
Argon, with a capital of 30,000 lire. 


Swiss Engineering and Electrical Trades in 1919.— 
The Neue Zürcher, Ztg. (January 13th and 14th) quotes from the 
December report of the Schweizerische Kreditanstalt the following 
regarding the Swiss engineering and electrical trades in 1919 :— 
In the engineering industry work was slack at the beginning of 
the year, owing to ап absence of orders from abroad, upon which 
the industry depends. Later in the year mattera improved, since 
many firms received orders in connection with the electrification of 
the Swiss railways. Production was of neceasity reduced owing to 
the introduction of a 48-hour week. The increase of wages and 
In the electricity 
industry the factories were very busy after the first few months of 
the year, large orders for electrical machinery being received from 
N. France and Belgium, as well as from Swiss firms. The Gotthard 
railway management placed important orders for electric loco- 
motives and alternate- current generators. In the later months of 
the year orders were received from Scandinavia, Italy, and 
England, in addition to increased orders from France.— Economie 
Heview, i i 
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The Liverpool Electrical Dlspute.— The Mersey District 
Committee of the Electrical Trades Union has addressed the 
following circular to electrical employers :— 

It has come to the notice of my committee that a circular, 
dated February 7th, 1920, has been addressed to you by Mr. 
L. G. Tate, the general secretary of the N.F.E.A. Certain 
of the statements in the circular are grossly inaccurate and 
misleading, and my District Committee desire to acquaint you 
with the exact situation. The circular states that the Elec- 
trical Trades Union in the Liverpool area have asked for wide 
concessions, and states that your Council have instructed the 
Liverpool members that the concessions may not be granted. 
It is alleged that the result is ‘a complete withdrawal of 
labour from our Liverpool members.’ There are two points 
involved here. First, the so-called concessions which it is 
alleged the E.T.U. are asking for were actually and unani- 
mously agreed to by the District Joint Industrial Council for 
the electrical contracting industry, Mersey area. The terms 
do not represent the conditions which the E.T.U. are pressing 
upon a reluctant body of local employers, but something 
which the elected representatives of these employers on the 
District Joint Industrial Council have already agreed to after 
five months’ negotiation. There is the strongest reason to 
believe that the Liverpool employers are prepared to put the 
conditions in force, at once, but that your Council are pre- 
venting them from doing so. To such an extent is this true 
that not lees than 58 firms have already agreed to the con- 
ditions, and are now working to them. Then with reference 
to the allegation that ‘the result is a complete withdrawal 
of labour from our Liverpool members.’ This wonld give 
the impression that the E.T.U. had withdrawn the whole 
of its members. This is not true. The fact is that on 
January 20th, acting, it appears, under instructions from the 
National Council of the N.F.E.A.. the Liverpool members 
locked out the members of the E.T.U., because of the em- 
ployés at two firms having refused to work under the old 
conditions. The principle which the E. T. U. is fighting for 
is whether an agreement. drawn up by the local employers’ 
association and the E.T.U., shall be put into force in accord- 
ance with the custom that has prevailed for many years, эг 
whether the National Council of the N.F.E.A. shall be 
allowed to impose their will on the local representatives. So 
strongly do certain of the local members of the N.F.E.A. 
feel on the matter, that six out of the 98 firms comprising 
the branch have put the conditions in force themselves in 
defiance of your National Council. while vet another firm, 
under threat of resignation, was given permission to put the 
rules in force. 'The circular also omitted to state that before 
any rupture took place the E.T.U. offered to submit the 
question to an independent person to adjudicate. This offer 
was nof accepted.“ 


Lead.—In their report dated February 21st, Messrs. 
James Forster & Со. state:— · 


The conditions remain unaltered, and until imports increase substantially we 
must expect advancing markets and a growing scarcity of metal. It is 
scarcely realised that the quantity left for home absorption in the imports and 
exports of the last three months amount to 316 tons per week, or not suffi- 
clent to keep a single sheet lead mill going. Japan has been again in the 
market, as also has been Cagada. but such business in the existing condi- 
tions should not be encouraged. Consumers here have not been active buvers 
of late, but are finding difficulty in obtaining delivery of what they have 
bought, owing to the delay in discharge of steamers at the docks. 


Messrs. G. Cawson & Co. report :— 


The position with regard to supplies remains unchansed, Arrivals are 
coming іп quite freelv, and there is plertv of lead available for all require- 
ments—any surplus is still going into store. The delav in delivery from 
Australian steamers is again acute. This, however, does not now trouble 
receivers, as they are fully supplied with lead. The only weak point in the 
market is the immense supplv of antimonial lead, which is now obtainable in 
large quantities at £10 to £19 per ton below the price of ordinarv soft lead. 
lt has been pointed out to us that our estimate of the present Australian pro- 
duction is considerably over-stated. We stadiv correct this, and will give a 
fresh estimate as soon as we can get details together, 


Agents in Overseas Markets.— The Press and the 
Department of Overseas Trade have reneatedlv brought to the 
notice of United Kingdom manufacturers the necessity of 
appointing suitable agents in overseas markets in order that 
our trade in these markets тау be established and main- 
tained. So far manv firms have shown a tendency to neglect 
the opportunities offered for appointing reliable agents. prob- 
ably because thev are verv busv and cannot guarantee de- 
liverv. Commenting on this tendency. H.M. Trade Com- 
missioner in Winnipeg states that the difficnlties of the posi- 
tion in some industries are fullv understood by importers and 
prospective agents, who are, however. still very anxious 
эреп necotiations, even thongh deliveries at present may not 
he possible. Hesitanev on the part of United Kingdom mann- 
facturers might be taken as an indication that Canadian busi— 
ness is not desired. and once this impression is gained the 
result wil be that Canadian importers will turn to other 
(foreign) sources of supplv. The Commissioner advisea that 
reliable agencies should be arranged forthwith Һу United 
Kingdom manufacturers with reliahle Western Canadian re- 
presentatives. Such representatives would do ^ great deal 
af useful educational work until such time as deliveries can 
he made He mrava: “A Western Canadian agent who re- 
presents a British. house is proud of the fact. aud does not 
hesitate to let the trade know it. Western Canada is ap- 
narently on the threshold of a period of great expansion and 
development, and its requirements in manufactured goods 
from now on will exceed any previous record." In certain 


lines of products the United Kingdom will need to make 
more strenuous efforts than heretofore to obtain a eubstantial 
share of Western Canada’s trade. This applies particularly 
to all metal products, including machinery of all kinds, elec- 
trical equipment for power and lighting; engines, both sta- 
tionary and portable; telephone construction equipment; auto- 
mobiles, and hardware. ‘‘A large number of inquiries at 
this office for agencies from British manufacturers are in 
respect of the lines above named. In these lines the United 
States enjoys the bulk of the trade, and I would strongly 
urge that no opportunity should be missed in connecting 
reliable agents on this side with interested United Kingdom 
manufacturers. The time will come sooner or later when the 
United Kingdom will need every order that can be obtained, 
British manufacturers will then be glad of reliable connec- 
tions previously made in Western Canada through which they 
can compete for business. Generally speaking, the American 
manufacturers will not let the fact that they cannot deliver 
at the moment interfere with making agency arrangements 
now. Whether they can mike deliveries promptly or not 
they will continue to advertise their products, and keep their 
agents frequently posted as to everv phase of their business. 
Agents have informed ine that if they are unable to secure 
the representation of British firms, they will have no alter- 
native but to turn to the United States for business connec- 
tions.“ 

„Safety First.“ The first annual report of the British 
Industrial Safety First Association was presented at the 
general meeting of the members at the Mansion House on 
February 24th. The list of officers contains the names of a 
great many men eminent in the industrial life of the country, 
and includes Lord Leverhulme, Lord Ashfield (Sir Albert 
Stanley), Sir Auckland Geddes. M.P.. Sir Kenneth Crossley, 
and Sir W. Joynson-Hicks, Bart., M.P., chairman of the 
London ‘Safety First” Council. 

The report. in coinmencement, states that in consequence 
of the war, involving the fate of nations, the safetv of in- 
dividuals was apt to be overlooked, and it was not sufficiently 
appreciated that preventable accidents were responsible for 
a great deal of suffering and unrest, and acted as & drag upon 
the industry of a nation. Reference is made to the enormous 
strides made by American Safety First” authorities, which 
have a total membership of over 8,700 undertakings employ- 
ing more than 6.000,000 workers. Acknowledgment of the 
efforts of firms and trade unions in this country who have 
rendered valuable service, both personal and financial, is em- 
bodied in the report. Details are given of the methods bv 
which the Association is furthering ite object. Many special 
articles have been contributed to technical and trade journals. 
and special mention is made. in this connection, of the work 
of Sir Herbert Morgan, K.B.E. 

In May, 1919. the first series of bulletins was issued, and 
at the close of the vear 30,000 had been distributed, in addi- 
tion to thousands of pamphlets mainly for workpeople. In 
December the official organ of the Association. Safety First. 
made its appearance. A gallant conduct award, as described 
in а recent number of the ЕгесткісА, Review, has been in- 
stituted for acts of bravery performed in the prevention of 
accidents at the works of associated firms. Valuable data re- 
garding accidents are obtained by means of a form on which 
details are returned to the headquarters of the Association 
by employers. A form of publicity employed in London was 
the showing of lantern slides at the leading London kinemato- 
graph theatres. The Association was favourably commented 
upon by the Chief Inspector of Factories and Workshops in 
a report issued as a White Paper bv the Home Office. and 
representatives of five Government departments have been 
officially permitted to serve on the Council. Attention 16 
drawn to the atatement of a firm which ia a member of the 
B. T. S. ЕА. that the number of cases treated at its first aid ” 
atation was reduced from 1,300 to 600 by means of its first 
month's ‘safety first’? campaign. An appeal is made for 
voluntary workers in each industrv to review bulletins. criti- 
cise drawings and photographs ав to accuracy and detail, and 
to suggest from experience subiecta for pronaganda. | 

The hon. secretary of the B. I S. F. A. is Mr. Н. E. Blain 
(operating manager of the Tondon Underground Railwaye, 
&c.) with offices at 9 and 3, The Sanctuary, Westminster. 


Touring bv Motor Coach.—We have received a small 
brochnre, bearing the above title, from the Lancashire United 
Tramwavs, Ltd. which forms a guide to the various districta 
served bv the undertaking’s motor coaches. It is profusely 


illustrated by photographs. 
Electrical Plant in China.—There is a very large and 


increasing demand for electrical plant and machinerv from all 
over China, and it is greatly to be regretted that the hig British 
companiea are not doing more to capture this trade. It is a 


- business that needs a highly-trained technical staff. and. for that 


reason. it would be advisable for manufacturers to have their own 
officea'and men here (Shanghai). At the present moment the British 
Municipal Oonncil at Tientsin is calling for tenders for turbo- 
alternators. А large industrial undertaking here wishes to erect. 
ita own vower-venerating plant for А00 to 1.000 H. P., but it will 
not apply to any of the local firms because of the fact that they 
are only middlemen. It requires here a man who will advise the 
directors ая to the best svstem the work of the undertaking 
requires.— The Times Trade Supplement, 


Е. Vol. 86. No. 3,205, Fasrvary 27,1920(.] THE ELECTRICAL. REVIEW. 269 


Forelgn Catalogues.—The Foreign Catalogue Library, 
commenced by the Department of Overseas Trade in 1915, has 
proved of great service to the British manufacturer. Nearly 2,000 
firms have made use of the catalogues. They have benefited not 
only from the opportunity to study foreign competitive prices, but 
have also received useful ideas from designs of specific items, such 
as fancy metal goods. This has been especially the case with new 
firms. The catalogues are indexed under the class of goods and the 
name of the manufacturer, and are lent to the applicanta for 
varying periods, The library now contains over 13,000 catalogues 
from all parts of the world, the majority being German and 
Austrian, but including American, French, Italian, Spanish, Port u- 
Nuese, Dutch, and British Dominions. A section of the library 
oovers mail order, shop and exhibition catalogues. А certain 
amount of difficulty is being met with in securing post-war 
catalogues, During 1919 nearly 9,000 catalogues were borrowed by 
over 600 firms.— Board of Trade Journal. 


Book Notices.—/araday House Journal. Vol. VIII, 
No. 5. Lent Term, 1920. London: Faraday House. This issue 
contains, besides the usual supply of notes and notices of interest 
to students, an article by Dr. Alex. Russell on “ The Design of Dis- 
tributing Mains," in which he, assuming that the demand is 
known, investigates how to proceed, and gives a few of the oon- 
siderations that have to be taken into account. Elementary algebra 
only is used to discuss the somewhat difficult mathematical theorems 
that arise even in the simplest cases. Mr. В. О. Pearson, B.Sc., 
deals with the bridge method of testing condensers of low insula- 
tion resistance. The results of the final examination held at the 
end of the Summer Term are given, while the register shows а 
considerable increase in the number of students, both in oollege 
and at works. 

* Journal of the Institute Of Metals.“ Vol. XXII, 428 pp. and 
31 plates. Edited by G. Shaw Scott, M.Sc. London: The Institute 
of Metals. Price 318. 6d. net.—This contains, amongst other 
valuable matter, a verbatim report of the lecture by Prof. F. Soddy, 
M. A., F. R. S., on "Radio-Activity," and the communications and 
discussions at the recent Sheffield meeting. Amongst the many 

ractical papers contributed are “Season Cracking,” by Dr. W. Н. 
field and Captain G. L. Thirkell, A. I. F., B. So., and one 
by а lady metallurgist, Miss Hilda Fry, and Dr. D. W. Rosen- 
hain, F. R. S., on “ Observations on a Typical Bearing Metal." 
The volume ooncludes with a section, of nearly 70 pages, 
devoted to abstracts of papers relating to the non-ferrous and allied 
industries, which have been compiled from the transactions of 
scientific societies and the technical Press of the whole world. 

Rerue de l'Ingenieur et Index Technique, Vol. XXVI, No. 1, 
January, 1920 (100 + xxvi. pp.). Contains articles upon the coal 
problem—the utilisation of lignite and inferior grades, &o.; а 
review of the situation regarding the reconstruction of the 
devastated areas of Northern France; notes on American and 
European steel works, &o. A brief résumé of the proceedings of the 
Académié des Sciences and the Société Francaise de Physique is 
also included, in addition to the very complete index of technical 


works. 

" Bulletin of the U.S. Bureau of Standards,” Vol. XIV, No. 4 
(Scientific Papers Nos. 318 to 329 inclusive), 293 pp. Washington: 
Government Printing Office.—Included in this publication are 
papers on radiometry, metallurgy, photography (astronomical), &c., 
and one providing new formule for the calculation of mutual and 
self-induction. | 

“ Mechanical World Year Book for 1920." Pp. 328 + 316 and 
diary. London and Manchester: Emmott & Co. Price 28. net.— 
Several additions have been made to the Year Book, including 
sections on Water and Hydraulic Work" and Heating and 
Evaporating Liquids.” Many of the original features have been 
extended and brought up to date. 

" Flow and Measurement of Air and Gases.” By A. B. Eason. 
Pp. xii + 252, 56 figs., and 31 tables. London: O, Griffin & Co., 
Ltd. Price 25s, 

Handbook of Physical Measurements.” Ву E. S. Ferry. Vol. I: 
Fundamental Measurements, Properties of Matter, and Optics; 
pp. ix + 251, 142 figs. Vol. II.: Vibratory Motion, Sound, Heat, 
Electricity and Magnetism; pp. x + 233, 128 figs. London: 
Chapman & Hall. Price 9s. 6d. each volume net. 

“Graphical and Mechanical Computation.” By J. Lipka. 
Pp. ix + 264; 110 figs. London: Chapman & Hall. Price 188, 64. 
net. | 

"The Management Problem." Ву E. Т. Elbourne. Pp. ix + 
144. London: The Library Press, Ltd. Price 4s. 6d. net. 

„General Conditions in Electrical and other Engineering Conu- 
tracts.” By W. S. Kennedy. Pp. vii + 110. London: Sweet and 
Maxwell. Price 123. 6d. net. 

"The Baudot Printing System.” Ву H. W. Pendry. Pp.v + 
184; 91 figs. London: sir I. Pitman & Sons. Price 6s. net. 

“ Mr. Touch-Button, or the Home of Beautiful Ideals.” By 
Nancy Berry (48 pp.). London: Country Life," Ltd. Price 3s, net. 
This story for children, written by a child," is а tale of an all - 
electric " house, cleverly written and well illustrated. Mr. Herbert 
H. Berry, apologising to Rudyard Kipling, contributes a revised 
version of the popular " If," and an epilogue explaining the circum- 
stances under which the story came to be written. 

British Engineering Standards Association publications :— 
No. 73, " British Standard Specification for Two-pin Wall-plug and 
Sockets”; No. 79, "Report on British Standard Special Track- 
work for Tramways”; No. 98, " British Standard Specification 
for Goliath Lamp Caps and Lampholders.“ 1s, 2d. each post free 
from the offices of the Association, 23, Victoria Street, S.W, 1. 


Catalogues and LIsts.— MR. E. J. HII L, of 29, 
Ludgate Hill, E. C., has issued a pamphlet on Advertising A Faotor 
in Trade Expansion.“ in which the expert advertising service that 
he is prepared to render is desoribed, examples of his designing 
work being shown. 

Messrs. Ross & Co., 62, Robertson Street, Glasgow.—List 
Section P. An illustrated and priced catalogue of electric bells and 
bell indica*ors. 


THE CRESSALL MANUFACTURING Co., Staniforth Street, Bir- 


mingham.— List 1,920, containing priced and illustrated details of 
" Cressall" electric sterilisers and water boilers. 


THE BRITISH THoMsoN-HousTON Co., LTD., Mazda House, 77, 
Upper Thames Street, Е.С. 4.—" Incandescent Electric Lamp Hand- 
book, No. 18" (64 pp.). A combined catalogue of Mazda lamps 
and handbook of useful information regarding electric lighting. 
Definitions of lighting units, a glossary of trade terms, and several 
curves and diagrams are included, and the publication forms a 
valuable reference handbook for both electricians and those out- 
side the industry. 

Tux L.P.S. ELECTRICAL Co., Avenue Road, Acton, W. 3.—Two 
lesflets dealing with current-carrying test-clips for making quick 
temporary connections and battery-charging clips. Illustrated 
and priced. 


Standardisation of Gears.—At the request of the 
Machine Tool Trades Association, a conference, under the ægis of 
the British Engineering Standards Association, has been arranged 
to discuss the question of the standardisation of gears. 

Primarily, ita purpose is to give the industry an opportunity of 
deciding whether standardisation in this field would be practicable. 

The subject of gears generally appears to cover too large a field 
to make it susceptible of any great degree of general standard- 
isation. It is probable that whilst the conferenoe will, in the first 
instance, be obliged to take a brief survey of the whole subject, 
апу proposed investigation from the point of view of standard- 
isation will have to be narrowed down to attacking a few definite 
points in some particular branch of the industry. 

American manufacturers are devoting considerable attention to 
this question, and as the B. E S. A. is in close communication with 
the American industry through the American Engineering Standards 
Committee, such а conference as is now proposed should do much 
to bring British manufacturers together at а most opportune time, 
as well as promote Anglo-American co-operation on what is 
acknowledged to be a most important subject to the industries of 
both oountries. 

The conference is to be held under the direction of the Sectional 
Committee on Machine Parts, their Gauging and Nomenclature, on 
March 5th next, at 2.30 p.m., at the Institution of Civil Engineers, 
Great George Street, S.W. 1. Any individual firm or expert who 
has not received a communication with regard to the conference, 
and who is interested in the question, is invited to communicate 
with the Secretary of the British Engineering Standards Associa- 
tion, 28, Victoria Street, S.W. 1. 


For Sale.— Portsmouth Corporation invites tenders for 
the purchase and removal of five Lancashire boilers ; Newoastle-on- 
Tyne Corporation Tramways and Eleotricity Department has for 
sale 380 Brockie-Pell arc lamps and 30,000 carbons; South- 
ampton Corporation Electricity Committes are prepared to consider 
offers for one Parsons-E.C.C. turbo-alternator set, with surface 
condensing plant and exciter, &c. Poplar Borough Council 
Electricity Department has for disposal one 1,300-Kw. and two 
1,000-kw. Parsons-Bruce Peebles turbo-alternators, complete with 
condensing plant ; Accrington Corporation Electrical Engineering 
Department invites offers for one compound boiler feed pump, 
one mechanical water oooler, one mechanical water cooler 
converted as a wet air filter, and a quantity of cast-iron piping. 
For particulara see our advertisement columns to-day. 


When iu Rome—Call on the Consnl.—H.M. Com- 
mercial Counsellor in Rome remarks ' that it would certainly be 
in the interests of business men generally if they made a habit of 
calling upon him, and on the Consuls where they are transacting 
business. Experienoe has proved that while people never fail to 
appeal to the Coneul when in need of assistance they frequently 
omit to call and discuss commercial matters. If a practice of 
doing so were made, both they and others might derive con- 
siderable advantage from business information and experience." 


Merchandise Marks Committee.— At the meetings of 
the Merchandise Marks Committee, which were held at the Board 
of Trade on Thursday and Friday, with Mr. Joseph Hood, M.P., in 
the chair, the effecta of the compulsory marking of foreign goods 
with an indication of their origin, and of the use of a National 
Trade Mark, were dealt with by witnesses from a number of 
Chambers of Commerce and associations. | 


Electric Grills and Irons for Panama.—lIt is reported 
from the British Consular Office at Colon that the Commissary 
Department of the Canal is experiencing difficulty in obtaining 
electric grills and irons from the United States, owing, it is said, 
to the abnormal demands received by manufacturers, particularly 
for electric irons, during the past year, and to the fact that it is 
becoming increasingly hard to obtain the necessary raw material, 
Any British manufacturers who are in a position to quote for these 
goods should address communications to the Purchasing Agent, 
Commissary Department, Panama Canal, 24, State Street, New 
York. і 
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Concerts.—The employcs of Messrs. Pope's Electric Lamp 
Co., Ltd., held their second concert on 17th inst. We under- 
stand that the event was even more successful than the first, held 
а month ago. 

The Halifax Tramways Club held a smoking concert last week 
to welcome the returned ex-service men. Mr. Galloway, tramway 
engineer, presided. | 


The Swiss Glow-Lamp industry.—It is stated that the 
American Westinghouse Co., which as lessee of the Bollag glow- 
lamp works in Aarau has carried on this branch for some years 
past, has now acquired the works by purchase for the purpose of 
extending the manufacture of lamps in that country. 


Dinuer.—Es-service members of the Blackpool Corp^ra- 
tion Tramways and Electricity Institute were entertained to a 
welcome-home dinner and smoker on Friday last. when 150 
participated in an enjoyable programme. Mr. Charles Furness, 
the borough tramway manager and electrical engineer, presided. 


Prolongation of Patent.—An application for the 
prolongation of a patent expiring next July, by the owner, Mr. C. 
Smith, was before the Chancery Division last week. The Act of 
1919 automatically prolonged the life of the patent by two years, 
and Mr. Justice Sargant ruled that an application two years before 
expiration was premature, as the question whether the patentee 
had been adequately remunerated could not be decided until near 
the end of the life of the patent. The petition was adjourned 
accordingly. 


Importation of Copper Cable into Australla. — A 
December newspaper just to band states that by Official Pro- 
clamation in the Commonwealth Gazette the importation of 
stranded copper cable into Australia, save under licence from the 
Minister of Customs, is prohibited. 


Joint Industrial Council.—The inaugural meeting of 
the District Council (No. 4) of the Monmouthshire Joint Inu trial 
Council was held at Cardiff on February 12th, the Lord Mayor pre- 
siding. Alderman A. Sinclair, J.P., Mayor of Swansea, was elected 
chairman, and Mr. J. L. Davies. of the E.T.U., vice-chairman. The 
constitution already formulated was approved. Mr. Rees Llewellyn 
said that basic rates should be adopted at once to arrest the dissatis- 
faction spreading among the workers of the district. 


New French Company.—La Société d'Entreprises de 
Réseaux Electriques is the name of а new company which has 
lately been formed in Paris (33, Avenue des Champs Elysées), 
with а capital of 1,000,000 francs, to engage in the eatablishment 
of eleotricity distribution systems. 


The Non-Ferrous Mining Committee.—The Committee 
appointed by the Board of Trade, under the chairmanship of Mr. 
H. B. Betterton, M.P., to inquire into non-ferrous mining in the 
United Kingdom, has now completed the taking of evidence, and 
is preparing & report which it hopes to present in & few weeks 
time. | 


Liquidations, — Sparkin Роса ParENTS, Lrp.— 
Winding up voluntarily. Liquidator, Mr. К. B. Lodge, of Rugby. 
Meeting of creditors will be held at 63, Temple Row, Birmingham, 
on March 11th. 

ENFIELD ELECTRIC CABLE MANUFACTURING Co., LTD.—A 
meeting is called for March 29th, at Central House, Finsbury 
Square, E C., to hear an account of the winding-up from the 
liquidator, Mr. W. L. Smith. | 


Bankruptcy Proceedings.—E. Boum, electric lamp 
manufacturers, 5, Boxworth Grove, Barnsbury, N. Order for 
bankrupt's discharge granted on consenting to judgment being 
entered for £15. 


LIGHTING AND POWER NOTES. 


Argentina.—W ATER  PowER.—The Fronomic Review 
states that a report has been submitted to the Government by a 
Berlin engineer relating to the proposed harnessing of the Iguassa 
Falls. The latter are situated on the Brazilian frontier, at the 
junction of the Iguassa and Panama Rivers. The potentialities of 
the falls are as great as those of Niagara, and, it is said, they have a 
greater available head. This undertaking will form the subject of 
negotiations between the Governments of Argentina and Brazil, 


Australla.— V ІстовгА. — Extensive boring in the Morwell 
brown coal fields, upon which £3,000,000 is to be spent for the 
production of a cheap power supply, has proved that in an area of 
1 sq. mile there is between 120,000,000 and 150,000,000 tons of coal. 
This is calculated to be sufficient to maintain an output of 
100,000 н.р. for a period of 150 years. The total resources are 
estimated to be 20,000 million tone. 


Bexhill-on-Sea.— LiGgTiNG PRIOES.— The Corporation 
has considered suggestions that, in view of the reduction in cost of 
coal, the charges for electric lighting. &c.. should be reduced. 
The committee regrets that the present position does not justify 
any lowering of prices for electric light. Reserve funds, which 


before the war had been accumulated, have been completely 
absorhed. Labour and general costs conditions, apart from the cost 
of coal, are во different from what Parliament could be expected to 
contemplate over 20 years аро. when a maximum price of 8d. per 
unit was fixed, that the committee considers the town is to be con- 
gratulated on there not having been occasion to apply for power to 
increase the maximum charge. 


Continental.—D ENWARK.— A sum of 5,137,000 kroner 
is being spent on enlarging the plant at the Copenhagen municipal 
power station. A new turbo-generator with boiler equipment ie 
to be installed. The Soroe municipal authorities have decided 
to take over the local gas and electricity undertakings. 

FRANCE.—The Union Française d'Electricité is building near 
Paris the largest power station.in Europe (400,000 HP.) The 
Zoelly type has been adopted for the steam turbines, the orders 
for which are being shared with the American industry. In 
Europe they have been divided between the Société Alsacienne de 
Construction Mécanique at Belfort; Schneider & Co. at le Creusot ; 
and Escher, Wyss & Co., at Zürich. All the turbines will be of 
60,000 H. P. Economic Review. 

SPAIN.—Tbhe Compania Anonima Mengemor de Electricidad has 
recently commenced working on а hydro-electric atation at Carpio, 
on the Guadalquivir. The available head averages over 60 ft., and 
the total power which will be developed is 7,000 H.P. The plant 
is to consist of three 3,500-H.P. turbines connected to 3,000-volt 
three-phase generators. Transmission will be effected at pressures 
of from 25,000 to 30,000 volta. 


Cupar  (Fife),— ELECTRICITY SuPPLY.— The Town 
Council has been advised to proceed at once with a scheme for 
supplying electricity for power, lighting, and heating, and а 
Committee has been appointed to deal with the matter, 


Dublin.—SrREET LiGHTING.—AÀs a protest against the 
order necessitating the possession of permits by persons in the city 
between midnight and 5 a.m., the Corporation has decided to switch 
off all street lighting at 11.30 p.m. 


East Midlands.—WHITLEY Сосксп,.— A conference 
of representatives of the Industrial Council of East Midland 
electricity undertakings and of factories and workmen's unions 
was recently held at Nottingham. The Council has been consti- 
tuted upon the basis of the Whitley scheme to deal with all labour 
matters affecting public and private works in the area, 
including South Notts., South Derbyshire, South Leicestershire, 
South Lincolnshire, Rutland, and Northants, with the exception 
of Peterborough. A Committee consisting of 24, in equal propor- 
tions, representing employers and workmen's unions, had been 
appointed at à previous meeting to consider the posed constitu- 
tion, a draft of which was presented and deferred for further con- 
sideration at another conference. 


Ennis (Co. Clare). — LicHriNa ScHkwE. — A public 
meeting discussed the proposal to form а company for an installa- 
tion of public electric lighting, and а committee was appointed to 
consider details. It is estimated that £15,000 will be required. 


Hamilton. NEW PrANT.—4À 500-Kw. rotary converter 
is to be added to the plant at the Corporation power station. 


lifracombe, — Opposition To BILL. — The Urban 
District Council is to petition the House of Lords to prevent 
the Bill being promoted by Edmundson's Elec'ricity Corporation 
and others becoming law. Dartmouth Corporation is associated 
with Ilfracombe in this protest. 


Leicester. NEW Power Sration.—The Corporation 
has under consideration proposala for the erection of a 
generating atation which will have an ultimate capacity of 
30,000 Kw. The first part of the plant to be installed, if the 
sanction of the Electricity Commissioners is obtained, will be two 
10,000-Kw. turbo-generators with the necessary boilers, coal and 
ash-handling gear, &c. The estimated cost of the scheme, including 
buildings, is £600,000. 


Liverpool.— BREAKDowN.—A breakdown of one of the 
sets at the Liverpool power atation on the morning of February 21st, 
was responsible for the tramway service in several areas of the city 
being held up for one hour. Within 20 minutes of the breakdown, 
repairs were effected which made а modified service available, and 
an hour afterwards the whole system was resumed. 


Londonderry.— PRICE INcREASE.— The Corporation has 
increased the charges for electric lighting and power by 50 per 
cent. 


Lowestoft.— I. OAN.— The T.C. is applying for sanction 
to borrow £3,993 for the purpose of plant extensions and 
contingencies. 


Nottingham.— Price or PowER.—4At a recent meeting 
of the Corporation, the price charged for power (21d. per unit) was 
adversely commented upon, as it was stated to be a hindrance to the 
prosperity of the district. Coventry and Wolverhampton wete 
quoted as towns making a reasonable charge for electrical power. 


Oldham.—WoRkiNa ExrENsES.— The Corporation elec- 
trical engineer reports that for the fortnight ending February 
llth. the expenses of the undertaking totalled £3,012 15s., equal 
to 867d. per unit, compared with £1,815 18a., equalling 702d. per 
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unit, for the corresponding period last year. The unite sold totalled . 


833,908, а fecord in the undertaking's history. Last year's.figure 
was 620,165. Coal per unit generated was 2°78 Ib., compared with 
2:80 Ib. laat vear. 


Prestom.—Housg LriaHTING.—The tramway engineer 
is to report to the Housing Committee with regard to the possi- 
bility of supplying electricity to the Holme Slack and Ribbleton 
sites, from the tramway power station. 

INADEQUATE SuPPLY.—The National Electric Supply Co. bas 
intimated to the Corporation that the increased output following 
upon the extension of the company’s plant will only be sufficient 
to meet the demands of applicants already waiting.. Further 
requirementewill have to be met by the bulk supply the company 
is to receive from Blackburn, which, it is stated, may not be 
Available until next year. 


Ryde (10.W.),—PRIcE INCREASE.—The Isle of Wight 


Electric Light and Power Co. has increased the price of energy as 
follows from the date of tbe December meter readings :—First 300 
units per quarter, 8d. per unit ; next 3,000, 4d. ; beyond, 3d. 


South Africa.— LADTSMITH.— The price of electricity is 
being raised from 9d. to 10d. per unit. 

BEAUFORT WEST.—The municipality proposes to raise a loan of 
£13,000 for the installation of an eleotric lighting scheme. 


Spalding.—ELEOrRIC LIdHTINd.— The Urban District 


Council has rejected a proposal to apply for a prov. order for electric 
lighting. It is stated that private firms are putting in their own 
installations, owing to dissatisfaction with the gas supply provided 
by the Council. 


Taunton.— Loan.—The Town Council is applying for a. 


loan of £3,000 for transformers, motors and extensions of mains 
and services. 


Warrington.— INADEQUATE SUPPLY.—AÀ joint meeting of 
manufacturers and representatives of the Corporation was held on 
February 19th for the purpose of considering ways and means of 
meeting the urgent demand for electrical power for industrial pur- 
poses. Mr. Rylands, for the manufacturers, said that if the Cor- 
poration was unable to supply the necessary power, manufacturers 
would have to arrange to provide it themselves. Dr. Joseph, 


chairman of the Electricity Committee, stated that the output of 


the present plant was already at a maximum, but a scheme was at 
present under consideration which would involve an expenditure of 
£ 500,000. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—TRaAMwAY Trust REPoRT.—The report of 
the Prahran апа Malvern Tramways Trust for the year ended 
September 30th, 1919, states that owing to a strike of employés, 
revenue was decreased by £3,600, and а seameu's dispute caused а 
further loss of £7,460. The total income for the year was £214,728, 
and expenditure £195,321. The net surplus was £3,580, of which 
amount £3,029 went to the constituent councils, and £51 to the 
City of Melbourne. 

The undertakings controlled by the Trust, and other similar 
bodies, have lately been taken over by the Melbourne and Metro- 
politan Tramways Board. 


Blackburn. ALTERATION TO TRack.—The Oswald- 
twistle Urban District Council has approved the Corporation's pro- 
posal to alter the tramway lines near the Blackburn Road railway 
bridge. 

Bradford.—lIwPRovkp  SERvicE.— The tramway diffi- 
culties are gradually being overcome. At one time the Saturday 
service of cars got down to as low as 140; now the number is 170. 
Eighteen of the new cars are now working, while other eight are 
undergoing the painting process. This completes the first order of 
26 cars, but there are another 20 also on order. The greatest 
difficulty has been the lack of motors, but the supply of these has 
greatly improved. In another month or two there will be а very 
decided improvement. 


Burnley. — FARE INcREASE.— The balance-sheet of 
Burnley tramway :department shows а deficit on last year, despite 
greatly increased traffic. This will necessitate an immediate 
inorease in fares up to the highest legal amount. The last 
increase in fares took place in June, 1918, but the financial result 
has not proved sufficient to meet the situation. 


Continental,.—FRANcE.— The Société Hydro-Electrique 
dea Pyrénées has applied for leave to construct a fall of 365 metres 
from the River Nagear, yielding 3,000 H.P., which is to be wholly 
utilised by the Castelet carbide of calcium factory. 

SwEDEN.—HAILWAY ELECTRICATION.—Ever since 1905, the 
Royal Waterfalls Commission and the Board of Directors of 
State Railways have made investigations concerning the utilisa- 
tion of the country's water-power for the electrification of the 
State railways. Interested firms were invited in 1908 to prepare 


their proposals, and the directors found that the one emanating from 


the Allmanna Svenska Electriska Aktiebolaget, in conjunction with 
another company, was most advantageous for the State and in the 
best interests of the Swedish industries. In aceordanee with the 


joint proposal of the two companies,-a single-phase alternating- 
current system with a frequency of 15 cycles would be used for the 
electrification. The economic advantages of the system are most: 
apparent when used for long sections with heavy trains, where it 
is required to tranemit comparatively large amounts of power over: 
long distances, at reasonable cost. Thedifficulties with this system 
were considered to be mainly of a technical nature in connection 
with the design of the electrical equipment for the locomotives, 
especially as machines of the capacity required had not been 
built at that time. Porjus has many interesting features to offer: 
from an hydraulic engineering point of view. At the source of the- 
Lule River, in the Great Lule Lake, begins a 31 km. long stretch of 
rapids, approximately 8 metres high, below which a smaller lake, 
the Great Porjusselet. is located. Immediately below Porjusselet 
are the real Porjus falls, which extend approximately 2 km. down 
the stream. At the lower end of Porjusselet is constructed a Чаш. 
by means of which practically the whole head in the small so-called 
Luspe Rapids above Porjusselet is made available. The length of 
the dam is no less than 1,254 metres, and the gross head after con- 
struction of this dam averages 56 metres. The demming up of 
Porjusselet is, however, only sufficient for the weekly regulation. 
On one side of the dam are arranged intakes for the power station . 
canal, which is approximately 600 metres long. The canalis open 
for tho first part, but enters the rock as a tunnel on the left side of 
the river, and emerges in front of the power station, where a small 
fore-bay is arranged. By means of the closed intake tunnel, the 
dangers from ice formations are reduced. The power station is 
partly located underground, blasted down in the rock to а depth 
of 50 metres. Only the switchgear building is located above 
ground. Five vertical penstocks lead down from the forebay to the 
turbines, from which а common tailrace tunnel, approximately 
1,200 metres long, returns the water to the river basin at the so- 
called Lilla Porjus:elet, & smaller still water below the Porjus 
Rapiis. This peculiar method of construction was due to the 
local oonditions, and has been found after investigation to be the 
cheapest and most reliable. The machinery hall, which is oom- 
pletely blasted out from the rock, has a width of 11 metres and a 
length of 95 metres. From one of the sides extend the 15-metre 
deep апа approximately 6-metre wide recesses for the turbines. 
Space has been provided in the now completed portion for five 
turbines, but only four have been installed as yet. Of these, two 
are connected to single-phase generators for railway service, one to 
a three-phase generator, and one to a spare set consisting of a three- 
phase generator and a single-phase generator connected together. 
All the turbines are designed fór & capacity of 12,500 H P. each. 
At a later extension, the machinery hall will ba enlarged to make 
room for an additional development of five turbines, also to be 
divided between the single phase and three-phase systems.—Journal 
of the Swedish Chamber of Commerce. 

The scheme for the extension of electrical working on the 
Swedish State railways, which was prepared by the State Railway 
Administration. has been delayed by tbe Hydraulio Depart- 
ment. It is considered that adequate water-powers are avail- 
able for the purpose. but some time is required for determining 
the manner in which the supply of power to the railways will 
be made. The railway authorities are said to desire single-phase 
current of from 15 to 16% periods, and the question has to be 
examined as to how this shall take place, as the generators at the 
existing hydro-electric works are generally for 50 periods. 

HOLLAND.—It is reported from Rotterdam that the Dutch 
Government is to dispatch a commission to the United States to 
investigate the systems of electric railway working in that country. 
One-half of the members have been appointed Ly the State Water 
Department and the other half by the Administration of the 
Netherlands Railways. The commission will also inspect electric 
railways in Europe, and will eventually present a report as to the 
system best suited to the requirements of those of the Dutch 
railways which are to be electritied. 

GERMANY.—Owipg to strikes, wage increases, &c., the Berlin 
tramways undertaking showed а deficit of 19,000,000 marks for 
1919. On January lst the fare was raised, but, in spite of this, 
the continued increase of working expenses has resulted in the 
loes of & further 1,000,000 marks. 

ITALY.—Steps have been taken to adapt the Corgola torrent for 
the generation of electricity, to be employed in connection with 
the development of the metal-bearing beds which run from the 
Lago d'Iseo to near Manive, a distance of 20 km. It is estimated 
that there are 5,000,000 tons of iron ore in this area, which was 
known and worked in the time of the Komans. 

The Società Elettrica Bresciana is carrying out some noteworthy 
plans of development. It has under construction two new hydro- 
electric stations—the Selvanizza and the Sooltella, both on the 
River Cedra. The former, when completed, will develop 
32,000,000 KW. at an estimated outlay of 4,500,000 lire; the latter 
will cost 4,600,000 lire, and will involve the construction of a 
reservoir of 500,000 cb. metres content, and a machinery equipment 
comprising two groups of 3,600 Н.Р. each. It has also begun work 
on the conversion of Lake Idro into a reservoir. 

The Chamber of Commerce of Turin gives the following 
particulars of the big Italian railway electrification’ scheme . 
which has been officially sanctioned. The scheme contem- 
plates electrifying 6,000 kilometres of railways worked by 
the State, or in course of conatruction, and railways or 
tramways the subjects of concessions, in working or under con- 
struction. An outlay of 800,000,000 lire is authorised, which will 
be spread over eight financial periods from 1919. For the 
financial year 1919-20, the sum of 60,000,000 lire is allotted. The 
works will be carried out either directly by the State railway 
administration or with the help of private industry, under the 
control of the admistration. The supply of eleetrie loeomotives - 
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will be undertaken by the railway administration. The current 
willbe obtained from private sources. The programme contemplates, 


. first, the electrification of heavy traffic lines, in a certain number of 


* 


passes through the Apennine mountain chain, and the principal 
arteries of the Peninsula network, stretching from Milan to Reggia 
Oalabria and from Turin to Trieste. It is the intention of the admini- 
stration to set up in the Apennines central stations in places where 
lignite and turf can be used, in order to create reserves for the Alpine 
network. In the North, the resources of the Trentino region are 
fally sufficient for the growing wants of the region. In these first 
operations, it is hoped to effect a yearly saving of 1,500,000 tons of 
coal, without reckoning the reduced consumption in local industries. 


Huddersfield.— Track RENEWALS.—The tramway lines 
in various parts of the borough are being re-laid. 


Jamalca.— RaILwWwAT ELECTRIFICATION.—4Àn exhaustive 
roport has been received by the Government of Jamaica from an 
expert of the Westinghouse Electric International Co. on the pro- 
posal to electrify the railway of the Colony, and to provide energy 
for other industrial purposes. The report deals with the harnessing 
of two large rivers for the purpose. The estimated cost of electri- 
fying the railway, including the required power station, equipment, 
and 5 lines to supply other proposed planta and industries, 
is as follows : — | 


Power plants ... aug ae $819 320 
Sub- stations NE € wis abs 333,320 
Overhead construction and bonds ... T 1,854,300 
Motive power—electric locomotives and motor-cars 
—net (cost of new, less sale of old motive 
power) dus "" ems И Р? 357,650 
Total but PEN . $3,393,590 


The saving in the oost of operating the railway would be 
approximately $265,600 per annum, which is 7:83 per cent. of the 
coat of electrification. This assumes the sale of power to outside 
consumers at actual cost. The sale of power to outside consumers 
would result in a profit sufficient to increase the return on the 
eost of electrification to approximately 10˙5 per cent. It is shown 
that conditions other than reduced cost of operation їр the imme- 
diate future justify electrification of the railway at the earliest 
possible date. It is proposed that some of the power, if the scheme 
is carried out, should be used to operate plants on some of the sugar 
estates, to supply current for the sewerage works in Kingston, and 
to provide for the lighting of the thoroughfares of the city and 
other districts.— Zhe Times Trade Supplement. 


Lancashire.—EMPLOYES’ WaceEs.—In the event of the 
present application of the tramway workers for a 10s. per week 
increase being granted, it will have a serious effect on many under- 
takings. At Rochdale, it is stated, it will mean an increased wages 
bill of £10,000 per annum, and £12,000 at Bolton. | 


Leeds,— PROPOSED FARE INCREASE.—There is a like- 
lihood of the tramway fares being increased in the early future, as 
it is stated the department is not paying its way. The present 
fare in Leeds is 14d. for two miles. A meeting of the Tramways 
Committee took plaoe last week, but no deflnite proposals were 
formulated. 


London.—TRAMwAY8, &c., BILL.—The estimates required 
by the Standing Orders of Parliament have been prepared by the 
London County Council, showing in detail the expenditure of 
capital that will be required in the event of sanction being given 
to the Council's Tramways and Street Improvements Bill of the 
present session. The total expenditure is estimated at £5,118,500. 
Of this sum £3,363,500 is estimated to be required in connection 
with and for the construction and equipment of the proposed new 
tramways and the (reconstruction of the embankment tramways, 
£1,355,000 is required for a new street and street widenings, and 
£400,000 is to provide omnibuses from or to any point within the 
county, or beyond the county, but within the Metropolitan Police 
District.— The Times. | 

UNDERGROUND RECONSTRUCTION.—At the annual meeting of 
the City and South London Railway Co., Lord Ashfield said that 
the cost of re-building the line would be £2,300,000. 


Mansfield.— Extension or Time.—The Light Railway 
Co. has applied to the Ministry of Transport for an extension of 
time until April 9th, 1922, for the completion of railways at 
Sutton-in-Ashfield and Skegby. 


TELEGRAPH AND TELEPHONE NOTES. 


Another Atlantic Cable.—President Mackay, of the 
Mackay Companies, in his annual report, announces a plan to lay 
another cable to Europe because of the present great volume of 
business. The organisation has been buying debentures of the 
Commercial Cable Co. in London, taking advantage of the low 
sterling exchange.— Te Times. 


European Telegraphs.—At the outbreak of war direct 
telegraph circuits between England aud Europe were interrupted, 
and the circuits, the Continental terminals of which were in 
possession of the Allies, were taken over for military purposes. 
Within the past few months direct commercial service has been 
gradally restored, and the British Post Office now has direct 
wires from London to the following places :—Bordeaux, Boulogne, 


Calais, Dunkirk, Havre, Lyons, Marseilles, Nantes, Paris Central, 
Paris Bourse, Genoa, Milan, Rome, Antwerp, Brussels, Ghent, 
Amsterdam, Hague, Rotterdam, Berlin, Bremen, Cologne, Dussel- 
dorf, Emden, Frankfort-on-Main, Hamburg, Leipzig, Madgeburg, . 
Berne, Geneva, and Zurich. i 


Finlaud.—A telephonic connection between Tornea and 
Haparanda is being planned. The Director of Telegraphs will 
ehortly place before the Finnish Government a proposition that 
the State should construct a telephonic installation from Uleaborg 
to Tornea. By this means it would be possible to telephone from 
Sweden to the most remote parta of Finland.— Economic Reriew. 


Itaiy.—The Economista Italia states that wireless stations 
have been opened at Misurata and Azizia, in Tripolitania, subject to 
the tariff fixed in Tripoli. The Thié station, subject to the tariff 
fixed by Eritria, has alao commenced working. 


United States.— The New York telephone service has 
fallen grievously from its former state of efficiency. Since the 
Armistice it has steadily and rapidly deteriorated until to-day, says 
The Times, " There is no more despised and abused institution in 
the world." The vice-president of the company has issued a plea 
for mercy to the public. He admite that the service js bad, апа 
cannot promise any real improvement for many months. According 
to him, the daily average of calls in New York before the war was 
2,000,000. This number had increased to 4,000,000 on the first of 
the present year. Yet all through the war the telephone industry 
was classified as non-essential. with the result that the company 
was unable to make new extensions to meet the amazing growth of 
traffic. To add to its difficulties, its staff of operators is short by 
3,000. The company intends to spend during the next 12 months 
£7,200,000 in establishing new exchanges, and to add £409,000 to 
the amount of its pay-roll. 

It is announced that the U.S. Government will return to private 
operation, on February 29th, all private wireless stations taken 
over during the war period. 


Wireless Time Signals. — The London Gazette of 
February 20th contains &n Admiralty Notice to Mariners, No. 316 
of 1920, which cancels former Notice, No. 171 of 1920, containing 
general information and a list of wireless time signals intended to 
provide, in а form suitable to give all information required by the 
wireless operator, а complete and up-to-date list of all time signals 
issued by wireless stations throughout the world. 


CONTRACTS OPEN AND CLOSED. 


given in parentheses at the ond of the indicates 
the issue of the ELECTRICAL REVIEW in ef oir om 
Notice" appeared.) 


OPEN. 


Australia. MELBOURNE.—March 30th. City Council. 
12,000 metal filament incandescent lamps. (February 6th.) 

April 12th. City Council. Two 2,000-Kw. rotary converters ; 
H. T. switchgear, 6,600 v.; D. C. switchgear, 600 v. (January 30th.) 


Belfast.— March 10th, Electricity Department. Stores, 
including meters, cables, electrical accessories, lamps, carbon 
brushes, &. (February 20th.) 

March 22nd. Electricity Department. 
(February 20th.) | 


Chester-le-Street (Co. Durham).—March 8rd. Urban 
District Council. Underground mains and all equipment for lighting 
district by electricity. Mr. F. J. Gray, Clerk, Council Offices. 


Doncaster.—March 2nd. Electricity Department. Two 
3,000-Kw., three-phase turbo-generators, with condensing plants. 
(February 20th.) 


Dundee.— Tramways Committee. Stores for а year, 
including armature coils, commutators, insulated wire, lamps, 
switches, &c; overhead equipment materials. Mr. P. Fisher, 
General Manager. 


Edinburgh.—March 29th. Electricity Supply Depart- 


ment. Condensing plant for Portobello station. Specification 
No. 23. (See this issue.) 


France.— March 5th. French State Railway authorities, 
43, Rue de Rome, Paris, Tenders for an electric lighting and 
power installation at the new railway works at Sotteville Quatre- 
Mares, near Rouen. 

March 2nd. French State Railway authorities, 43, Rue de Rome, 
Paris. For the supply and laying of two three-phase high-tension 
cables between the La Garenne Chatou and St. Germain sub-stations. 


Gellygaer. — March 21st. Urban District Council. 
Transformer plant, H.T. and L.T. switchgear, 11,000 v. and 500 v. ; 
overhead line material. (See this issue.) 


Gillingham.—February 28th. Electric Light and Power 
Department. Two 700 to 800-B.H.P. combined Diesel engines and 
alternators. (February 20th.) 

Corporation. Two 3-ton steam or 3-ton electric travelling jib 
cranes, | 


Coal-handling plant. 


—— 
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Hebburn.— Electric lighting of the premises of the New 
Town Working Men's Social Club. Specifications from the Stewards. 


Hallfax,—March 12th. Tramways and Electricity Com- 


mittee. One 1,000-Kw. turbo-alternator, with oondenser. (See 
this issue.) 


Hammersmith. — March 3rd. Electricity Committee. 
Stores for 12 months, including electric light sundries, insulated 
wire, meters, jointing compound, &c. (February 18th.) 

Lincoln.— March 2nd. Electricity Department. One 


"n battery, for Bt. Swithin's Power Station. (Februsry 


London.—Great Central Railway. March 17th. Stores 
for 12 months, including electrical line construction, electrical 


apparatus, wires, cables, lamps, &c. Specifications from Mr. W. 


Williams. Stores Superintendent, G.C.R., Gorton, Manchester. 
Н.М. Office of Works. March 12th. Electrical accessories for 
12 months. (See this issue.) 


Macclesfield. March 15th. County Asylum. Electrical 
goods for six months, Mr. W. G. F. Tingay, Clerk. 


Merthyr Tydfil.— March 9th. Board of (Guardians. 
Electrical fittings for six months.- The Workhouse Master. 


New Zealand.— DUNEDIN.— April 26th. City Council. 
(a) electric car bodies; (b) car truoks; and (o) car equipment. 
Documents may be consulted by British firms interested, at the 
Department of Overseas Trade (Development and Intelligence), 
85, Old Queen Street, S.W. 1 (Room 49). 


Plymouth. — March 18th. Electricity Committee. 
Turbo-alternator, converter and booster. (See this issue.) 


CLOSED. 
Croydon.— Town Council :— 
Dust destructor, South Norwood.—Meldrums, Ltd., £18,884. 


Epsom.—Urban District Council :— 
Distributing mains and laying.—Siemens Bros. & Co., Ltd., £7,889 (less 
£849 credit for old copper, and adjustment of labour rate, £154). 
London. — STEPNEY. — CoRREOTION.— In our list of 
the tenders submitted to the Borough Council (see ELEC. REV., 
February 30th, page 242) the price quoted by the Mirrlees- Watson 
Oo., Ltd., for condensing plant, is incorrectly given. It should be 
£14,960 not £16,960. i 
FULHAM.—Electricity Committee. Recommended :— 
Feed-water heater, £898.— Worthington, Simpson & Co. 
South Africa.—Lapysmita.—Corporation. Accepted :— 
Two Babcook & Wilcox water-tube boilers, with mechanical stokers, super- 


heaters, filters, &c.—Messrs. Reunert & Lenz. Delivery is expected 
about the middle of April. 


FORTHCOMING EVENTS. 


Royal institution of Great Britain.—Saturday, Feb 28th. At Albemarle 
Street. W. At g p.m. Lecture on Positive Rays," by Bir J. J. Thomson, 


F Society.—Monday, March Ist. Joint meeting with the London 
Section of the Society of Chemical Industry. 


Society of Eugtnsers,- Monday; March 1st. At Burlington House, W. At 

5.80 p.m. per on “ Some Engineering Work done by the 277th Railway 
Co. (R. E.) in France and Belgium During the War," by Mr. R. H. 
Cunningham. 


R en Society.—Tuesday, March 2nd. At the Royal Society of Medicine, 
idee edit. W. O. ÁtBp.m. Third“ Silvanus Thompson Memorial“ 
Lecture on Analysis by X-rays," by Prof. W. H. Bragg, F. R. S. 


Engineering Society. — Wednesday, March 8rd. At the Royal 
Institution, Colquitt Street. At 8 p.m. Paper on“ Water -tube versus 
Cylindrical Boilers in the Mercantile Marine," by Mr. E. A. Atkins. 


Association of Engisecriag and Stipbull Draughtsmen.— Wednesday, 
March 8rd. At 7.80 on At the Basinee ng Lecture Theatre, Liverpool 
University. Mr. D. Н. Tates, A.M.I.M.E., on The Una-Flow Steam 
e." "Thursday. March 4th. At 8 p.m. At Milton Hall, Manchester. 
Mr. Peter Doig on The Screw Propeller." Friday, March 6th. At 7.80 
го. At the Applied Science Department, Sheffield University. Flat 
lates,” by Mr. C. C. Pounder, A.M.I.M.E. Friday, March 5th. At the 
Technical School, Barrow-in-Fuürness. Mr. M. Coronel on Gearing 
Design." 

Institution of Electrical Engineers.— Thursday, March 4th. At the Con- 
шего Rooms, Great Queen Street, W.C. (7 for 7.80 p.m.). Annual dinner. 
Informal meeting. Monday, March 1st. At the Institute of Patent 
Agents, Staple Inn Buildings, W. C. At '7p.m. Lecture on The Future 

of Labour in the Engineering Industry," by Mr. R. E. Dickinson. 


(Western tene повар, March 1st. At the Merchant Venturers’ 
Technical College, Bristol. At 7 p.m. Lecture on Electric Clocks,“ by 
Prof. D. Robertson. 


(Students Meeting).—Friday, March 5th. At the City and Guilds 
(Engineering) College, South Kensington, 8. W. At 7pm. Address by the 
President. 

British Industries Fairs.—At the Crystal Palace, London; Castle Bromwich 
Aerodrome, Birmingham; and the Kelvin Нап, Glasgow. Open until 
March 6th. 

Junior institution of Engiaeers. — Friday, March Sth. At 89, Victoria 
Street, B. W. At7.80 p.m. Lecturette on Notes on Gauge Testing and 
Measuring Appliances, by Mr. F. H. Holt. 


NOTES. 


The 25, 000-KW. Turbo-Alternator at Manchester. 
In our article on the new plant at Stuart Street generating station, 
Manchester, last week, the generating set was inadvertently 
described in the foot-lines to figs. 2 and 4 as a “ Metropolitan- 
Vickers Turbo-Alternator." This description was correct so far as 
the alternator was concerned, but the turbine and condensing 
plant, as stated in the body of the article, were supplied by the 
chief contractors, Messrs. Richardsons, Westgarth & Oo., Ltd., of 
Hartlepool. The turbine is one of their standard combined impulse- 
reaction turbines of the Brown-Boveri type, except for modifica- 
tions made by the firm to suit the special conditions at Manchester. 


Smoke Abatement.—Dr. Addison, the Minister of 
Health, has appointed a Committee to consider the present state of 
the law as regards the pollution of the air by smoke and other 
noxious vapours, and to advise what steps are desirable and 
practicable to diminish the evils still arising from such pollution. 
Lord Newton will be chairman of the new Oommittee, and Mr. 
Е. С. Н. Salmon, of the Ministry of Health, will act as seoretary ; 
any communication should be addressed to him at the Ministry of 
Health, Whitehall, S. W. 1. 


The Status of Engineers.—Application will be made to 
the Legislative Assembly of the Province of British Columbia at 
the next session on behalf of the Association of Professional 
Engineers of British Columbia for a private Bill to be known as 
the British Columbia Engineering Profession Act, for the purposes 
of governing and regulating the practice of civil, mining, metal- 
lurgical, mechanical, electrical, and chemical engineering in that 
province, the qualification, examination, and registration of 
intending practitioners, discipline of members, and so on.— 
Electrical News, s 


Parliamentary.—In the House of Commons, last week; 
the following Bills were read a second time :—Central London and 
Metropolitan District Railway Companies (Works) Bill, L.C.C. 
(General Powers) Bill, London United Tramways Bill, and the 
South Metropolitan Electric Tramways Bill. 

The Daily Telegraph says that objection was taken to the second 
reading of the Metropolitan Electric Tramway Bill, and also to 
the London Electric Railway Companies’ Bill, which deals with an 
increase in fares. 


Record of Electrical Plant Instalied During the War. 
—The head of each naval establishment on shore is requested by 
the Admiralty to arrange for a summarised description of all new 
electrical plant installed during the war in the establishment under 
his superintendence, to be forwarded at an early date. Any new 
applications of electricity made during the war are also to be 
reported, and a comparison made with pre-war plant and methods. 
This information is required in connection with the preparation of 
a Technica] History of the War by the section of the lite staff 
at the Admiralty, of which Commander Rollo Appleyard, R. N. V. R., 
is the head.— United Service Gazette, 


A Dot-and-Dash Duck.—A correspondent writes :—A 
neighbour of mine who bought some ducks a few weeks ago found 
that one of them was exceptionally intelligent, and had an unsually 
loud and penetrating voice. He had a friend living about 200 yards 
away, to whom he had often wanted to send short messages. My 
neighbour, who during the war was a wireless operator on one of 
his Majesty's ships, soon discovered that if he took the duck up 
in his arms, it rapidly responded with a long-drawn qu-a-a-a-a-ck 
when he gently pulled its tail and held it for a seoond or so, 
and that it also readily shot out a short sharp quack when he 
pulled the tail and let go instantly. He now sends his messages by 
Morse code to his friend, who is looking for an equally intelligent 
duck with a voice of 200 yards’ range with which to reply.— 
Morning Post. 


A.0.E.C.—The annual meeting of the Association of 
Officers and Staff Members of Electricity Companies was held at 
Caxton Hall, on January 30th, and was well attended. In moving 
the adoption of the report, the chairmain, Mr. A. E. Beale, said 
that the Association was to be congratulated on Sir Alexander 
Kennedy having accepted the presidency of the Association and on 
the imposing list of vice-presidents ; several prominent officials 
had declined nomination, being of the opinion that they could more 
effectually assist if they were not officially connected with the 
A.O.E.C. The Chairman then touched shortly on the ramifications 
of the Association during the year, and laid particular stress on the 
Executive Committee's work in connection with the Electricity 
Supply Bill. This had resulted in the embodiment of Clause 16 in 
the Electricity (Supply) Act, 1919, containing all the essential 
provisions embodied in the corresponding clauses of the Acts ооп- 
stituting the Metropolitan Water Board, Port of London Authority, 
and Ministry of Transport, He concluded by paying a high 
tribute to the hon. secretary, Mr. O. M. Andrews, for his devotion 
to the interests of the Association, and for his efforts in connection 
with the Bill. The retiring Executive Committee and officials were 
then re-elected for the ensuing year. It was resolved that a testi- 
monial should be presented to the hon. secretary in recognition of 
his services to the Association. | 


German Exhibitions in 1920.— During 1920 general 
exhibitions will be held at Leipzig, Breslau, Frankfurt-on-Main, 
Königsberg, and special exhibitions in Berlin, Düsseldorf, Elberfeld, 
Königsberg, Leipzig, and Btuttgart, —Z'imes, 
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X-Ray Kinematography.—The daily Press announces 
that two French medical men, Dr. Formon and Dr. Comandon, have 
produced a combined X-ray and kinema apparatus which, it is 
claimed, permits the filming of the interior of animals so as to 
show on the screen all the movements of the various organs. The 
apparatus is expected to be of great assistance to medical science, 
especially in the training of students. The films allow every 
movement of the organs to be watched on the screen, and any 
irregularity noted. р 


Appointments Vacant.— Telegraph mechanicians (£250 
4- £170), for the Government of the Gold Coast Posts and Telegraph 
Department ; shift engineer (858.), for the Whalley County Asylum ; 
mains assistant (£105 + 20 per cent. + £90), for the Portsmouth 
Corporation Electricity Department;  sub-station attendant 
(79s. 10d.), for the Bootle Corporation Electricity Works ; mains 
engineer (£300), for the Wigan Borough Council Electricity 
Department; plumber-jointer (818.) for the Bolton Corporation 
Electricity Department ; junior charge engineer (£100 + 20% 
+ £90) for the Barrow Corporation Electricity Department. 
See our advertisement pages to-day. 

The Calcutta Corporation is inviting applications until May 1st, 
for the post of lighting superintendent. A lengthy advertisement, 
stating the gas and electrical duties, salary, conditions, &c , will be 
found in The Times for February 23rd. 


Tale of a Ка, — Ап electrical breakdown of an unusual 
but, unfortunately, not unprecedented nature, is illustrated in the 
accompanying reproduction of a photcgraph taken at the Daimler 
Co's Radford works. On a recent Thursday night the supply 
suddenly failed, and a lengthy investigation of the electrical 


equipment resulted in the finding of the body of а badly burnt rat, 
which had apparently attempted to walk across the high-pressure 
terminals of an oil-immersed switch. Thereby it started a short- 
circuiting current, which had persisted and formed an arc, with 
disastrous results, as will be seen in the illustration, to the rat, and 
also to the main switch. 


Fatalities. An inquest was held, on February 19th, into 
the cause of the death of Harold Bligh Hill, aged 30, an electrician, 
employed in the L.C.C. sub-station, Upper Street, Islington, the 
previous Saturday night. He and a man named Frenk Antill 
went to their duties as usual, and about two o’clock deceased went 
down into the basement to clean up; having removed the 
screens, although the live pressure was on, he proceeded to clean 
one side of the switchboard using no gloves, whereas under the 
regulations, he should not attempt to do any cleaning to 
the apparatus while the pressure was on. The telephone bell 
ringing, Antill went to answer it, and when he returned to the 
basement he found the deceased lying down by the side of the 
switchboard, apparently in an unconscious condition; he summon d 
the police surgeon, who found life was extinct, there being burns 
on both hands. Dr. B. H. Spilsbury, the Home Office expert 
pathologist, who had made a post-mortem examination of the body 
of the deceased, proved that death was due to an electric shock. 
Mr. T. L. Horn, electrical engineer in charge of the electricity 
distributing system, said that after the occurrence he examined 
the apparatus and found all in order. Deceased, to do the cleaning 
work, should first have made certain that the pressure was off and 
the switchboard dead, and under no circumstance should he have 
done the work whilst the current was on, for such was highly danger- 
ous, and he was by rule forbidden to dosuch work alone. It seemed 
that he went to do the work whilst his mate had gone upstairs te 


attend to the telephone, and whilst the latter was away it was 
possible, owing to his having removed the screen, for him to have 
slipped over a mat, and, in trying to save himself from falling, put 
out his hands, which came in contact with the live metal. The 
Coroner recorded a verdict of " Accidental death. 

The Sydney Erening News reports an inquest on Miss E. G. M. Н. 
Vidal (30), at Wollongong, who was ironing, when she was heard 
to scream, and was found standing by the table with her hands 
" twisted round an electric iron.” When the iron was prized out 
of her hands she fell to the floor, and could not be revived, though 
attempts to restore animation were carried on for 14 hours. Mrs. 
C. Markham said she had received a shock from the iron previously. 
Miss Vidal's slippers were damp, and an inspector for the City 
Council, Mr. E F. 8. Murphy, said he found the frame of the iron 
alive. If she had been on a dry floor, and had had dry footwear 
on, she would not have received the shock. The verdict was 
" Accidental death." 


The G.E.C. All-Electric House,— On Friday, last week, at 
the invitation of the General Electric Co., Ltd., a Press visit to the 
All-Electrie House exhibited by the company at the Ideal Home 
Exhibition, took place; there was a very large attendance, and 
great interest was manifeated in the house and its equipment, 
which was described in our issue of February 13th. Great credit 
is due to the company for the enterprise of which this unique 
exhibit is the embodiment ; as we have repeatedly pointed out, the 
scarcity and high price of domestic help have brought the subject 
of labour-saving appliances in the home into the forefront, and 
have created an ideal opportunity for that development of the 
applications of electricity in the household which is so long 
overdue. The comfort and convenience afforded by the electrical 
equipment of the house are sufficient to induce a craving for their 
realisation in the breast of every housewife who inspects the 
installation, and the exhibit should exercise a marked influence on 
progress in this branch of the electrical industry. 

Presiding at a luncheon given by the General Electric Co. to ita 
guests at the Clarendon Restaurant, Mr. Hugo Hirst said he was 
disappointed with the part. played by electricity at the Ideal Home 
Exhibition ; there had been a gap of six years, during which the 
apparatus had remained in much the same stage of development as 
in 1914. Before the war the domestic appliance industry could not 
be developed as it should have been, because the supply authorities 
would not push the business adequately ; nevertheless, an order for 
2,000 electric ovens was put іп hand by his company—then the 
war put a stop to the work, electric heating and cooking and other 
domestic uses of electricity being forgotten in view of the more 
important problems that they had to face. Now they were starting 
again where they left off; they would ‘get there all right, but 
before these apparatus that were exhibited could be used in their 
millions, they must lay down factories and produce the goods 
cheaply enough to enable the general public to adopt them, and 
they must also ensure that electrical energy should be provided 
here at as low a price as anywhere. Although labour and coal 
were costly, electricity would play a fundamental part in the 
national reconstruction ; they must endeavour to produce the 
KW.-hour for one-tenth of a penny, or even less. Then all houses 
would be fitted electrically, at the cost of shillings, where pounds 
were now quoted. That was his view of the problem, and the way 
in which it should be solved; only thus could the real “ electric 
home be attaired. 

In reply to the toast of his health, Mr. Hirst remarked that he 
could employ thousands more men but for the Trade Union restric- 
tions on output, which delayed the building of the new factories 
which the General Electric Co. was erecting. 

The arrangements for the visit were in the hands of Mr. H. 
Clifford Palmer, and were admirably organised and carried out. 


Volunteer Notes.—The Volunteer Signal Company of 
the Royal Engineers, which was formed in Glasgow in 1918, with 
Major E. T. Goslin as commanding officer, has been disbanded. 
With the consent of the contributors to the fund which was raised 
by the Scottish Centre of the Institution of E'ectrical Engin- 
eers and the Electrical Contractors’ Association, Major Goslin 
has now handed over a balance of £197 to the Benevolent Fund of 
the Institution of Electrical Engineers, 


Canals and Inland Waterways.— At a meeting of the 
Royal Society of Arts held on February 18th, Mr. A. Neville 
Chamberlain, M.P., who presided, stated that the financial con- 
dition of inland waterway undertakings was due to the competition 
of the railways which were subsidised by the State. Не considered 
that the work of improving matters in this direction should be 
carried out by the Government, as private undertakings would not 
see in the scheme a paying proposition. Mr. Chamberlain 
suggested the formation of Committees to control and operate 
the canals and inland waterways. 


Electrolytic Copper in France.— According to La 
Journal Industrielle of February 6th, for which we are indebted to 
the Department of Overseas Trade. a company known as Hydro- 
electrique et Métallurgique du Palais during the war constructed a 
hydroelectric plant at Le Palais (Vienne), 2 km. from Limoges, 
and а works for the production of electrolytic copper. in order to 
secure a measure of independence of America in the supply of 
copper for war purposes. The works was laid out and equipped 
for an annual output ^* 12,090 tons of electrolytic copper. The 
company is contemplating: the construction on the Taurion, a 
tributary of the Vienne, of new hydroelectric works for similar 
purposes, but in view of the existing conditions no date oan be 
assigned for their eompletion. 
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The End of the War.—The: recording tape illustrated 
below, which we reproduce from the Journal of Electricity, pre- 
sents a remarkably graphic history of the end of the war," over 
а year ago, November lith, 1918. It is the tape from an American 
electrical listening instrument on the battle front, used to locate 
enemy batteries, and is calibrated to show fifths of a second of time. 
With photographic accuracy it shows the cessation of artillery 
activity on the American sector near the river Moselle, at 11 o'clock 
on the day of the Armistioe. 
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END-orF-THE-WAR RECORD, 


The perfection of sound-ranging devices is typical of the many 
services rendered by engineering and technical enterprise toward 
the winning of the world conflict. These were dmong the scientific 
instruments which the Germans were never able to produce 8uccess- 
fully for themselves. The uncanny accuracy of this sound-detecting 
equipment is indicated by the record of one instrument which 
located 117 gun positions in a single day. The recording micro- 
phones were so delicate that their use had never been considered 
possible outside of laboratories, yet they were employed with 
success amid the din and concussion of heavy bombardments. So 
accurately did their data check, that enemy gun positions could be 
determined within 50 ft. by instruments several miles away. 


Electricity Supply in Victoria.— We have received from 
the Secretary to the Electricity Commissioners of Victoria, 
Australia, their report on the utilisation of brown coal and water- 
power for the production of electrical energy, which leads them to 
the following oonclusions:—Tbat the necessary steps should Le 
taken to inaugurate a State scheme for the supply of electrical 
energy, and that for this purpose a power house of an initial 
capacity of 50,000 Kw. should be established on the Morwell brown 
coal field, at a cost, including the transmission lines and sub- 
stations, estimated at £2,737,392. It is important that the scheme 
should be in operation early in 1923. Hydroelectric power schemes 
are in the meantime deferred, pending the completion of investi- 
gations now in progress. The Morwell power house should be 
linked up with the Newport power house, and both operated under 
the control of a single authority. Research work on brown ooal 
should be continued ; the coal field should be opened up for the 
supply of fuel to the public, and the manufacture of briquettes 
should be tried. A sum of £150,000 is required to house the 
workmen, and £30,000 for briquetting plant, bringing the total 
estimate up to £2,917,382. The Commissioners recommend that 
& reduotion of import duties should be obtained on items of plant 
required for the scheme that cannot be made in Australia, 
particularly the alternators. os 

We are informed that the report has been adopted by the 
Victorian Government, the Bill has been passed, and steps are being 
taken to proceed with the scheme at once. 


Relative Costs of Coal and Oil.—The Board of Trade 
Journal has recently published figures collected by Н.М. Commercial 
Secretary а& Washington, showing that, although а few years ago 
there was а saving of 102 per cent. in the use of oil fuel, as 
compared with an equivalent quantity of coal, the prices of the 
two types of fue] have not risen in equal ratio, and so the present 
balance is slightly in favour of coal. In the Chicago district, for 
instance, the percentage inorease in the cost of oil during the last 
few years has been 280, while the price of coal has only advanced 
67 per cent. These figures are based on heat values only, plant 
efficiency in the case of oil being greater than that obtained by the 
use of coal. 


Scientific Research ia Australia.—4A Bill which, when 
it becomes law, will create the Commonwealth Iustitute of Science 
and Industry,” is now on its course through the Federal Legis- 
lature. The underlying idea of the measure is to establish a body 
that will carry out scientific research work in relation to (1) the 
primary industries, and (2) the manufacturing industries. It will 
co-ordinate the scientific work which is now being undertaken by 
the States, will prevent overlapping and so ensure greater efficiency. 
The Institute is to be controlled by a Directorate of three scientific 
directors, who have not yet been appointed. They will be respon- 
sible to the Minister for Trade and Customs. Pending the passage 
of the Bill, the Advisory Council of Science and Industry, estab- 
lished in March, 1916, is preparing the ground, and is exercising 
in a preliminary way the functions that will belong to the future 
Institute. Researches into many problems affecting Australia have 
already been initiated and other investigations previously in 
progress have been encouraged and co-ordinated. Amongst other 
matters, a scheme for the creation of an Australian Engineering 
Standards Association has been prepared and approved by engineer- 


ing associations and leading engineers throughout. the Common- 
wealth. Conferences for the standardisation of structural steel 
sections, railway rails and fishplates, and tramway rails have 
already been convened, in each case. with entirely successful 
results. Board of Trude Journal. 


Hydraulic Power in the Romanian Rivers.—H.M. 
Commercial Secretary at Bucharest has reported through the 
D.O.T. that according to an estimate of the hydraulic reserves 
of Rumania published in the Bulletin of the State Railways 
there is a. total of 841,098 н.р. which could be transformed 
into energy. This conclusion is based upon the flow in the 
rivers at the driest season of the year.. In order to arrive at 
the actual н.Р. available it would appear to be the practice 
to increase this by 150 per cent., a course which brings the 
total available н.р. up to 9,950,000. The Bulletin states that 
in 1913 only 41,000 н.р. was explaited. 


INSTITUTION NOTES. 


Belfast Association of Engineers.—Under the auspices of this 
Association a paper on " The Ultimate Constitution of Matter " was 
read by Mr. W. C. Ward, at the Municipal Technical Institute, on 
February 19th. Mr. Alex. Browne (president), occupied the chair, 
and there was а good attendance. 

Institution of Mechanical Engineers. —The annual report for 
1919 states that grants in aid of research work during the year were 


as follows :—Alloys, £220; steam-nozzles, £150; hardness testa, 


£150; and cutting tools, £100. Мг. A. F. Shore, of New York, 
was awarded a grant of £20 from the Sir Robert Hadfield Prize 
Fund, for a paper on “ Hardness Determination,” and a grant of 
£7 for his paper on The Measurement of High Degrees of Hard- 


ness, was made to Mr. J. Innes. The accounts show an income of 


£22,684, against an expenditure of £24,843, a loss on the year 
of £2,159, : 

E.P.E.A.—The annual dinner of the North-Eastern Division was 
held on the 17th inst., at the Savoy Restaurant, Néwcastle-on-Tyne, 
under the presidency of Mr. A. S. Blackman. M. I. E. E., M. I. M E. 

Mr. A. L. Lunn, Past President of the E P. E. A., in proposing the 
toast of The Guests," said he was pleased to note the presence of 
so many chief engineers. The Association was not looked upon 
with favour when it commenced its activities, but events had 
proved that it was started at the right time. He had recently read 
in the journal of the Electrical Trades Union, that there was 
only one fly in the ointment, and that was the E. P. E. A.,“ and they 
were going to dig it out, but the E. P. F. A. was here to stay, and 
its work should have commenced 25 years ago. 

Mr. В. P. Sloan, C. B. E., M. I. E. E., in responding to the toast, said 
he had always felt a great interest in the work of the E.P.E.A. 
He noted that the membersbip of the Association had increased 
by 40 per cent. during the previous year. The E.P.E.A. had been 
a benefit to the electricity supply industry, as it had been the 
means of compelling the employers to oome together. The 
objects of the E.P.E.A. were laudable ones, and they could rely 
upon his sympathy and support. 

Mr. E. Moxon proposed the toast of the E.P.E.A., and Mr. C. 
Vernier, M. I. E. E., in response, indicated the work of the Aesocia- 
tion in connection with the Electricity (Supply) Act, and the iesue 
of Award No. 9,281. In his opinion, the most important work that 
the Associa'ion had accomplished, was the formation of the 
National Joint Board of Employers and Staff Members (Electricity 
Supply Industry). This Board was actively engaged at the 
moment in the consideration of the minimum salaries of the 
technical staffs of the undertakings, and its work was of great 
importance to all concerned. 

An interesting and enjoyable musical entertainment was pro- 
vided to the appreciation of all present. 

Royal Institution.—On March 8th and 10th Sir John Cadman's 
postpuned leotures on “Modern Development of the Miner's Safety 
Lamp,” and ‘Petroleum and the War,” will be delivered. 


Physical Society of London.—at the annual general meeting on 
February 13th, Prof. C. Н. Lees, F. R. S., delivered his presidential 
address, on The Temperature of the Earth's Interior.” The 
foundation of an International Union of Physics was unanimously 
approved, and it was announced that Prof. W. Н. Bragg, C. B. E., 
F. R. S., had been elected president, the secretaries being Mr. D. 
Owen, D.Sc., and Mr. F. E. Smith, O.B.E, F.R.8. ; foreign secre- 
tary, Sir Arthur Schuster, F.R.S.; and treasurer, Mr. W. В. 
Cooper, M.A. 

Bradford Engineering Society.—At a meeting at the Technical 
College on February 16th, Major S. Utting, M. I. M. E.,. A. M. I. E. E., 
lectured on Induced Draught for Boiler Installations," with 

ial reference to the Prat System." The chair was occupied 
by the President (Mr. W. Leach). 

Institution of Electrical Engineers. „ The third ordinary meet- 
ing of the LIVERPOOL SUB-CENTRE was held, on February 16th, 
at the University, Liverpool, when Lieut.-Col. F. C. Aldous, D.S.O., 
and Mr. А. L. Scanes delivered a joint lecture on '' Electric Power 
Supply in the Rhine Valley." Prof. E. W. Marchant preaided over 
a large attendance of members. Lieut.-Col. Aldous deliveied the 
first pert of the lecture, which dealt with the Electrical Features 
of Power Supply in the Rhine Valley, Mr. Scanes following with & 
brief description of the Mechanical Features. The lecture was 
illustrated by а large number of interesting lantern slides. А 
discussion followed, in which Measrs. Dickinson, T. D. Clothier, W. 
Lang, Ohlson, Povey, and the chairman took part. The lecturers 
suitably replied. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 
ELEOTRICAL REVIEW posted as to their movements. 


The Electricity Commissioners.—In our last issue we 
published the announcement of the appointment of four of 
the Electricity Commissioners—Sir John Snell, Mr. H. Booth, 
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Sır Joan F. С. SNELL. 


Mr. W. W. Lackie, and Mr. A. Page—with portraits of the 
two last named. We now have pleasure in reproducing the 
portraits of the Chief Electricity Commissioner, Sir John 
Snell, and Mr. Booth. In our issue of June 96th, 1914, 
р. 1075, we had already given a short biography of Sir John 


Н. Воотн, 


Snell, together with his portrait, on the occasion of his 
knighthood, whilst he was president-elect of the Institution 
of Electrical Engineers. 

It is believed that the fifth Commissioner will be Mr. Hay- 
ward, of the London County Council. 


On November 10th, the Hackney B.C. referred back to the 
Establishment and General Purposes Committee for further 
consideration the recommendation to increaee the salary of 
Mr. L. L. Rosinson, the borough electrical engineer, from 
£750 to £1,050 per annum, rising to £1,200 per annum. On 
proceeding to further consider the matter, the committee 
had before it a communication dated November 24th by Mr. 
Robinson, asking for remuneration in accordance with the 
scale authorised by the Associated Municipal Electrical En- 
gineers (Great Britain and Ireland). After conferring with 
the Electncity Committee on the question, a joint meeting 
of the two committees passed a resolution expressing the 
opinion that the above-mentioned scale should be adopted 
from April Ist, 1920, it being understood that the addition 
to the basic salary for new consumerg should not exceed £250 
in any year. The salary for the year 5 April Ist, 
1920, under the scale, will be made up as follows: Basic salary 
£1,000, plus £169 additional for consumers, plus £175 10s., 
being 15 per cent. to cover the extra cost of living in London, 
plus £134 10s., an over-all 10 per cent. increase for deprecia- 
tion of money values, giving a total of £1,479. The com- 
mittee recommends: That as from April 186, 1990, the scale 
of salary of the A.M.E.E. (Great Britain and Ireland) be 
adopted in respect to the salary of the borough electrical 
engineer on the understanding that the addition to the baeic 
salary in regard to the number of consumers is not to exceed 
a maximum of £250 in any year. 

Mr. Е. C. Witson has been elected chairman of the Liver- 
pool Tramways Comunittee, in succession to Ald. Russell 
Taylor. 

We are informed that Mr. E. G. BAKER has resigned his ap- 
pointment with the Morecambe Corporation electricity works. 

After two months’ holiday on account of ill-health, Mr. 
Е. Н. Rupp, Corporation electrical engineer at Rochdale, has 
now resumed duty. 

Wigan Tramways Coininittee has appointed Mr. R. Hoa- 
GARD, formerly chief traffic assistant to the Sheffield Cor- 
poration Tramways, to be traílic superintendent, at £275 per 


year. 
Liverpool Tramways Committee has decided to recommend 
the City Council to appoint Mr. P. PRIESTLEY as general 
manager of the Corporation tramways, to succeed Mr. C. W. 
allins. 
Stirling T.C. has increased tbe salary of the electrical en- 
gineer, Mr. W. R. Murray, by £50 a year to £350. 


Obituary.—Mr. E. С. Way.—The death has occurred, at 
the age of 37 years, of Mr. Edwin George Way, of the firm of 
Wort & Way, electrical engineers, of Salisbury, and Radnor 
House, Downton, Wilte. 


NEW COMPANIES REGISTERED, 


Electroducer, Ltd. (163,977).—Private company- Regis- 
tered February 12th. Capital, 23,300 in 40 A shares of 450 each and 
6.000 B " shares of 1s. each. To acquire patents and rights, to enter into 
agreements with manufacturers for the right to manufacture and sell the 
8 electric cooking appliances, and to enter into an agreement with 
C. H. Lauth. The firet directors are: C. H. Lauth, 11, Highbury Mansions, 
N.1; T. Jacob, The Oaks, Barnet Lane, Elstree; T. Plant, 98, Balham Park 
Road, S.W.; G. Maunsell, 116, Grosvenor Road, N.5. Registered office: 994, 
Upper Street, Islington, N. 


R. W. Crabtree & Sons, Ltd. (165,908) Registered 
February 10th. Capital, £000,000 in £1 shares (300,000 8 per cent. cumula- 
tive preferenoe). To carry on the business of electrical, manufacturing, 
mechanical, motor, hydraulic and general engineers, fitters, founders, boiler. 
makers, &c. Minimum cash subscription, 7 shares. The first directors are: 
C. H. Crabtree, Water Lane, Leeds; A. E. Crabtrce, Water Lane, Leeds; E. 
Gillett, Hawthorn Road, Willesden Green; A. Terrey, 28, Keith Road, Hayes, 
Middlesex. Qualification, 2, 000. Remuneration, £200 each per annum (£50 
extra for the chairman). Solicitors: Ashurst, Morris, Crisp & Co., 17, Throg- 
morton Avenue, E.C. 


Radio Press, Ltd. (164,035).—Private company. Regis- 
tered February 13th. Capital, £100 in £1 shares. To carry on the business 
of ок and publishers of newspapers, journals, magazines, books, &c., 
dealing with radio telegraphy and telephony, submarine signalling, &c. The 
subecribers (cach with one share) are: B. Binyon, 34, Norfolk Street, W.C., 
managing director; E. A. B. Snoaden, 34, Norfolk Street, W.C., secretary. 
Table A mainly applies. Registered office: 34, Norfolk Street, W. C. 


West Yorkshire Motors, Ltd. (164,097).—Private com- 
pany. Registered February 14th. Capital, 25,000 in £1 shares. То take over 
the business of a wire worker carricd on by F. G. Brockway, at Providence 
Street, Elland, Yorks., and to carry on the same and the business of manu- 
facturers of and dealers in electric motors and dynamos, generan plant, &c. 
The subscribers (each with one share) are: F. G. Brockway, 24, Waverley 
Road, Elland, wire manufacturer; E. Turner, 18, Huddersficld Road, Elland, 
electrical engineer. The subscribers are to appoint the first directors. Regis- 
tered office: Providence Street, Elland, Yorks. 


Standard Electric Welding Co., Ltd. (16134) = ravate 
сотрапу. Registered February 20th. Capital, £5, in 10s. shares. To 
carry on the business indicated by the title, and to adopt an agreement with 
the Shipbuilding and Engineering Appliances Co., Ltd. The first directors 
are: J. D. Andrew, 24, Grainger Street West, Newcastle-on-Tyne, consulting 
engineer; W. J. Pickersgill, Eden House, Newcastle Road, Sunderland, ship- 
builder; T. H. Pattinson, 2, Esplanade, Sunderland, shipbuilder; T. é 
Crozier, 95,. Marine Terrace, Blyth, shipbuilder; J. Н. Readhead, East Garth, 
South Shields, shipbuilder. Registered office: 24, Grainger Street West, 
Newcastle-on-Tyne. 


Technical & General Advertisin Agenc ; Ltd. (164,186). 
--Private company. Registered February 17th. Capital, £1,000 in #1 shares. 
To carry on the business indicated by the title. The subscribers (each with 
one share) are: Н. E. Littlewood, 9, Ashburnham Gardens, Upminster, 
solicitor's clerk; T. Harvey, 58, Thornhill Road, N.1, solicitor's clerk. Table 
“A” mainly applies. Solicitors: Vint, Hill & Killick, Commercial Bank 
Buildings, Bradior! - : 
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London Mica and General Supply Co., Ltd. (163,926).— 
Private company. Registered February IIth. Capital, £1,000 in EI shares 
To take over the business of a mica and general merchant carried on by S. 
Grout, at Islington, as the London Mica and General Supply Co. The first 
directors are: S. Grout, 18, St. Helen's Park Road, Hastings; F. A. Smith, 6, 
Beatrice Road, Walthamstow; W. Beaumont, Firniehill, Blatchington Road, 
Tunbridge Wells. Registered office: 51, Upper Street, Islington, N. 


R. Cranmer Brown, Ltd. (164,229).—Private company. 
Registered February 18th. Capital, £6, in £l shares. To take over 
business of electrical, mechanical and general engineers, contractors, &c., 
carried on as T. P. Pollitt & Co., Ltd.," at 9, Wellington Street, Hull. 
The first directors are: С. Н. King, Normont, Kelvinside Gardens, Glasgdw; 
R. C. Brown, 157, Boulevard, Hull. Solicitor: H. Wray, Hull. Registered 
office: 9, Wellington Street, Hull. 


Fletcher Electro Salvag Co., Ltd. (164,150).—Private 
company.. Registered February 17th. Capital, £10,000 in £1 shares. To take 
over the business of electro depositors of metal carried on by R. J. Fletcher 
and G. Martin at 3, Penarth Street, Old Kent Road, S.E., as Fletcher & 
Martin." The subscribers (each with one share) аге: W. C. Petrie, 2, Tudor 
Street, E.C., manufacturer; R. J. Fletcher, 3, Penarth Street, Old Kent 
Road, S.E., engineer. The first directors are not named. Registered office : 
3, Penarth Street, Old Kent Road, S.E. 


Charles Parker (London), Ltd. (164,067).—Private com- 
pany. Registered February 14th. Capital, £5, in £1 shares. To take over 
the business of manufacturing electrical engineer, magneto specialist, &c., 
carried on by C. C. Parker at 75, Park Road North, Acton, W. The first 
directors are: C. C. Parker, 13, Hardwicke Road, Chiswick, W.3, manufac- 
turing electrical engineer (permanent managing director); R. J. Hewett, 12, 
Hardwicke Road, Chiswick Park, W.3. Secretary: Phyllis M. Hesilridge. 
Solicitors: A. E. Griffiths & Son, 44, Bedford Row, W.C. 


Anglo-French Engineering Co., Ltd. (164,246) .—Frivate 
company. Registered February 19th. Capital, £50, in 21 shares. To 
carry ол the business of mechanical, electrical and general engineers, &c. 
The subscribers (each with one share) are: A. M. Ingledew, 4, Mount Stuart 
Square, Cardiff, solicitor; A. D. Greatrex, 12, Fenchurch Avenue, E.C.3, 
steamship manager. The subscribers аге to appoint the first directors. 
Solicitors: Ingledew & Sons, 4, Mount Stuart Square, Cardiff. 


Jovel Engine (England), Ltd. (164,268).—Registered 
February 19th. Capital, £100,000 in 21 shares. To acquire from the Jovel 
Engine (Parent) Co., Ltd., the benefit within the U.K. and Isle of Man of 
an existing invention relating to rotary internaleombustion engines, &c. The 
first directors are: J. A. Vielle, 81, Alleen Park, S. E. 21: K. W. Jodrey, 
Chocorna, High Road, N. 20: E. A. Kite, 31, Warwick Gardens, W.;: J. W. R. 
Bryant, Onslow Court Hotel, S. W. 7. Solicitors: E. A. Kite, 2, Dean's Yard, 
S. W. Registered office: 17, Waterloo Place, S. W. 


United Weldings and Electrical Co., Ltd. (164, 283).— 
Private company. Registered February 19th. Capital, 25,000 in £1 shares. 
To take over the businesses of electrical and oxy-acetylene welders, electrical, 
mechanical and sanitary engineers, &c., carried on at 116, Chorlton Road, 
Stretford, as the United Weldings and Electrical Co., and at 3, Carter Street, 
Greenheys, Manchester, as Robinson Bros." The subscribers (each with 
one share) are: Mrs. Н. Pearson, 37, Park Street, Chorlton-on-Medlock, Man- 
chester; Lily M. Pearson, 37, Park Strect, Chorlton-on-Medlock, Manchester; 
С. J. Robinson, 80, Shrewsbury Street, Brooks Bar, Manchester, engineer. 
The first directors are: G. Robinson and C. H. Pearson (managing director). 
Registered office: 3, Carter Street, Greenheys, Manchester. 


Cavan Electric Light and Power Co., Ltd. (4,895) .—Pri- 
vate company. Registered in Dublin, February 4th. Capital, £4,000 in 21 
shares. To carrv on the business indicated by the title. The first directors 
are: Н. McCauley, Farnham Hotel, Cavan, hotel proprietor; А. McCarren, 
Dromkeen, Cavan, pork merchant; J. Е. O'Hanlan. Anglo Celt," Cavan, 
journalist; R. Cinnamond, Church Street, Cavan, flesher; J. Cullen, New 
House, Cavan, wine merchant. Secretary: Р. Reilly. Registered office : 
Main Street, Cavan. Е 


Newtownbarry Electric Light Co., Ltd. (4,873).—Private 
company. Registered in Dublin, January 9th. Capital, £3,000 in £1 shares. 
To carry on the business indicated by the title. The subscirbers (each with 
one share) are: G. T. Lewis, Weston, Newtownbarry, draper; D. Lennon, 
Main Street, Newtownbarry, general merchant. The first directors аге: R. 
W. Hall-Dare, N. Тһаскегу, D. Lennon, D. E. J. Lawlor and G. Lewis. 
Secretary: G. Lewis. Registered office; Newtownbarry, Co. Wexford. 


Turner & Newall, Ltd. (163,992).—Private company. 
Registered February 12th, Capital, £3,000,000 in £1 shares (not more than 
1,000,000 7 per cent. cumulative preference and the remainder ordinary). 
Objects: To take over the businesses of (a) Turner Brothers Asbestos Co., 
Ltd. (incorporated in 1899), (b) the Washington Chemical Co., Ltd. (іпсог- 
porated in 1893), and (с) of Newhalls Insulation Co., Ltd. (incorporated in 
1908), and to carry on the business of manufacturers of and dealers in 
asbestos, cotton, rubber goods, belting, packings, fire appliances, boiler and 
pipe coverings, &c. The subscribers (each with one share) are: Sir Samuel 
Turner, Chaseley, Rochdale: F. S. Newall, Castle Hill, Wvlam, Northumber- 
land, chemical manufacturer. The first directors are: Sir Samuel Turner, 
Е. S. Newall, R. Turner, С. S. Newall, C. Н. Turner, S. Turner, jun., and 
H. R. Turner. Solicitor: G. L. Collins, Lower Gates, Rochdale. 


Chiswick Ignition Works, Ltd. (164,011).— Private com- 
pany. Registered February 13th. Capital, £1.000 in £1 shares. To слпу 
on the business of electrical engineers and contractors, &c., and to enter into 
an agreement with L. H. Lamkin. The subscribers (each with one share) 
are: L. Н. Lamkin, 42, Durham Road, South Ealing, W.5, electrical engi- 
neer; Е. Hales, 121, Harthan: Road, Isleworth, clerk. The first directors are 
not named. Solicitor : J. A. T. Good, 40, Chancery Lane, W.C. 


Electric Fires, Ltd. (164,072).—Private company. Regis- 
tered February l4th. Capital, £10,000 in 4,000 10 per cent. cumulative pre- 
ference and 5,900 ordinary shares of EI each an! 2,000 founders’ shares of 
Is. each. To acquire and turn to account any inventions relating to elec- 
trical or other fires, radiators, stoves, &c. Life directors: C. H. Smith. 32, 
Parliament Hill, N. W., electrical engineer; Е. L. Newhouse, The Old Farm 
House, West Runton. Norfolk, manufacturer. Solicitor: J. N. Watts, 55 and 
58, Chancery Lane, W.C. 


P. S. C. Co., Ltd. (164.124).—Private companv. Regis- 
tered February 16th. Capital, 23,000 in £1 shares (1,000 cumulative prefer- 
encor). To carry on the business of electrical engineers, agents for commu- 
tator bar copper and other requisites for the engineering and allied trades. 
The subscribers (each with one share) are: Major P. Garton, Inglenook. Ger- 
rards Cross, Bucks; Capt. J. M. Campbell, 37, Queen's Club Gardens, S.W.7. 
The first directors are: Major P. Garton, Cant. J. M. Campbell, Major A. P. 
Reed and Major C. Suckling. Registered office: 64, Victoria Street, West- 
minster, S.W. 


Anerley Engineering Works, Ltd. (1641,245).—Private 
company. Registered February 19th. Capital, 2500 in £1 shares. To carrv 
on the busines« of electrical and general engineers and contractors, &c. The 
subscribers (each with one share) are: E. Harrison, R.A.C. Club, Pall Mall. 
S.W., engineer: W. Baines, Broad Street House. E.C 2. clerk. The fir«t 
directors are: E. Harrison, G. Harrison and E. Revd. Registered office: 97, 
Aserley Road, S.E.20. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dartmoor Electric Supply Co., Ltd.—lssue registered 
January 30th, 1920, of £600 debentures, part of a scries of £5, already 
registered. 


Hall Pearn & Co., Ltd.—Mortgage on land and premises 
in Water Street and Back Water Street, Manchester, subject to certain rent 
charges, registered January 29th, 1920, to secure £3,600. Holder: G. A. T. 
Jesson, Endsley, Swinton. 


Sheerness & District Electric Power & Traction Co., Ltd. 
—Satisfaction registered January 20th, 1920, to the extent of £200, balance 
of charge registered February 15th, 1915. 


North Wales Power & Traction Co., Ltd.— Particulars 
filed January 20th, 1920 (by permission of Court) of £250,000 debentures 
charged on land and hereditaments, and the company's undertaking and pro- 
perty, present and future, including uncalled capital, amount of present issue 
being £200,000. 


Creed & Co., Ltd.—Mortgage on 1, 2 and 3, Addiscombe 
Road, Croydon, registered January 22nd, 1920, to secure £3,000. Holder: Dr. 
H. W. Drew, Blatchington, Seaford. 


CITY NOTES. 


Mr. R. H. Benson presided at the annual 
meeting on February 20th. Не said the 
Suppl present was & crucial moment in the for- 
Corporation, tunes of the electrical industry; its future 
td. as always, was а political question. The 
| ker gave an interesting review of the 
pioneering work and the difficulties of the early years of the 
Deptford undertaking. He said that the value of the pioneer- 
ing enterprise of the companies could never be overestimated. 
Municipalities followed, and obtained provisional orders, and 
in Some cases actually competed with the companies. He 
hoped that at last all the undertakers, whether companies or 
local authorities, would work together in unison to supply 
cheap power and plenty of it under the new Act. If we had 
kept the lead that we had in 1888 the German A.E.G. and 
the American G.E.C. might have been secondarv concerns 
to-day, or at least Great Britain might have kept abreast and 
furnished electrical plant to the world as well as to our in- 
dustries at home. As matters stood, they had several times 
had to go abroad for their plant; and even to-day British 
makers could not accept orders, and it was necessary to go 
to Switzerland. The speaker went on to inquire why Britain 
lost the lead, and he blamed Parliament Не discussed the 
position of power supply in the London district. In order to 
enable all the London companies to pool their resources and 
experience, a little company called The London Electricity 
(Joint Committee) 1920, Ltd.. had been registered. 'This was 
ап outcome of the Electricity Supplv Bill. At а moment 
when economy in public finance was imperative, the feeling 
prevailed that, apart from the improvidence of dismembering 
existing organisations and scrapping technical and local ex- 
perience, the Treasury might well be appalled at the prospect 
of having to find £200,000.000 or more for compulsory pur- 
chase of existing plant and development of super-stations up 
and down the country, especially at the moment when con- 
fronted with vast expenditure for housing. In the London 
district alone the value of existing plant might perhaps be 
put at 43.000.000. and it was probable that as much again 
could well be spent in the course of the next ten years. The 
financial problem of finding the money in such a way as not 
to be a burden to the State, but a positive source of revenue, 
and a contribution to the relief of taxation, was, in his 
oninion, not insoluble. Success depended on two main things: 
(1) increased output of power and no handicaps; (2) the 
restoration of the credit of the industry and active support 
at Westminster instead of harassing conditions. It was the 
first rule of finance to make the best possible security. to he 
absorbed by the savings of the public, from the well-to-do 
down to the humblest. 
Lord Ashfield (chairman and managing 


London Electric 


London director) presided at the meeting of the 
Underground London Electric Railway Co. and the Met- 
Electric ropolitan District Railway, on February 
Railways. 19th. At the former, he said he hoped 


that before long thev would he able to 
sufficiently advance fares to avoid further need for the 
Government subsidy, and to ensure that the stability of their 
undertakings should be maintained. The increase in gross 
receipts was £261.495, but the expenses advanced by £244,308. 
The purchase of 40 new carriages had been authorised during 
the vear. The cost of this rolling stock, which was similar 
to that now in use, was 177.700, which was about 240 per 
cent. more than in 1913. A further £28,000 expenditure on 
capital account included £28.000 for equipping lifts with 
landing control. They had not been able to undertake further 
neceasarv and substantial improvements because of the present 
very unesatiefactory results from operation of the undertaking. 
Speaking of the aggregate resulta of the five companies, the 
speaker said that on a total capital of £20.118,420 there was 
a balance of only 2496.387 available for dividend. The sub- 
sidy of £566,370 from the Government must some day be 
wiped away, and increased revenue from passengers must 
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take the place of that subsidy. In none of the five companies 
were they able to set aside sufticient to meet depreciation in 
the value of the rolling stock and equipment, especially when 
they took into account the enormously enhanced prices. If 
those allowances were made they had failed to earn sufficient 
to meet their actual charges without any dividend margin. 
To have provided enough to pay their expenses and a very 
modest return of 4 per cent., the public would have had to 
рау £1,274,629 in increased fares. Jord Ashfield proceeded 
to give figures to illustrate the advances in costs since 1913. 
The ratio of working expenses to gross receipts to-day was 
higher than in 1919, and they were confronted with deinands 
for further increases in wages. In their Bill they were asking 
for power to charge such fares as would secure a revenue that 
would maintain the stability of the undertakings. 

Speaking at the meeting of the Metropolitan District. Rail- 
way, Lord Ashfield said that the arrangement between the 
five companies had been described as an " unholy alliance,“ 
and harmful to the publie interests. IIe disagreed. The 
object of the arrangement was to give temporary assistance 
to any one of the companies which might meet with а period 
of adversity. If it were brought to an end it would not prove 
to anybody's advantage. Не could not believe that the 
Government would go on indefinitely paying a subsidy to 
secure to the London public a system of transport the costs 
of which were greater than the revenue received from the 
passengers. They had on each passenger an actual loss of 
07d., and if they had regard to the necessity for making 
adequate allowance for depreciation. and for the increased 
cost of all equipment, and were to pay 4 per cent. return, the 
actual loss per passenger during 1919 would have been 35d. 
per passenger. Since the war labour costs had increased. by 
173 per cent., coal prices by 192. per cent., and petrol by 280 
per cent. Their Bill sought, power to increase the maxinuin 
charges and to abolish the workman’s fares. It should not 

the responsibility of the companies to determine whether 
or not any particular section of the community should be 
carried at the expense of another section. On the average 
fare paid by a workinan for a single journey last year there 
was a loss of nearly one halfpenny on the average cost of 
a Journey. Somebody else had to make that difference good. 

On February 90th Lord Ashfield presided at the meeting 

of the City & South London Railway. He said that on that 
railway they had during the rush hours of traflic practically 
reached the point of saturation, and substantial improvement 
in earnings could not be effected through any inerease in 
passengers carried. They bad spent during the year £22,300 
upon various Improvements which formed part of an expendi- 
ture of £2,300,000, which though a public need, could not be 
carried out until the-financial position. of the undertaking 
improved. ‘They had powers to raise fares, but were not 
acting on thein, because they were waiting to join in with 
& general scheme, in the hope that there would be established 
m London a system of fares more or less upon a uniform 
asis. 
‚ On the same day Lord Ashfield also presided at the meeting 
of the Central London Railwav. He referred to the advancing 
expenses, and to the new demands, which together led to 
their seeking Parliamentary powers to increase the maximuin 
charges. He also mentioned the new powers that are being 
sought to extend the railway from Shepherd's Bush to form 
a junction with the L. & S. W. Railway. 

The Fabrik Isolierter Drahte vorm. 
Vogel. of Berlin, reports gross profits «f 
9,030,000 marks for 1918-19, as compared 
with 4,480,000 marks in the preceding year. 
After writing off depreciation the net profits amount to 
1,780,000 marks. as against 2,720,000 marks, and the dividend 
is at the rate of 18 per cent., as in 1917-18. It is proposed 
to eae the share capital by 4,000,000 marks to 11,500,000 
marks. 

The accounts of the Elektrowerke A.G., of Berlin, whose 
share and loan сар is held by the Government, have just 
been issued for the vear ended March 31st, 1919. The com- 
panyv's works are built on the Сора lignite fields, and supply 
energy to the Imperial nitrogen works at Piesteritz. After 
meeting general expenses, interest charges, &с., the accounts 
show gross profits of 2,093,000. marks, which sum has been 
written off for depreciation, as against 227,000 marks applied 
to that purpose in 1917-18. 

The directors of the Elektrische Licht und Kraft Anlagen, 
A. G., of Berlin, reporting on the year 1918-19, state that the 
situation of the company would justify favourable hopes were 
it not for the fact that the increase on the loan of 8,000,000 
marks raised in 1907 was also pavable in Swiss franes and 
redeemable in 1927. The payment of interest in franes had 
so prejudiced the otherwise satisfactory results for 1918-19 
that it was impossible to distribute any dividend, which was 
also the case in the preceding vear. 

The report of the Telephonfabrik A.G. vorm. J. Berliner, of 
Hanover, states that the working results in 1918-19 were un- 
favourably influenced through the circumstance that the 
worst period of the crisis took place in the vear. The factory 
at Olmutz was sold. but no reliable information was available 
concerning the works at Budapesth. After making provision 
for depreciation the accounts. show net profite of 673,000 
marks, as compared with 1,194,000 marks in 1917-18, and the 
dividend is at the rate of 6 per cent., as against 10 per cent. 
in the previous year. | | 


. German 
Companies. 


Fife Tramway, Light & Power Co., be ыз са at 
the annual ordinary meeting, held in Edinburgh, Mr. m. 
Low, LL.D., O.B.E., submitted figures showing that the 
profits. of the company had steadily increased every vear 
until last year they came to 443,201, compared with £38,652 
in the previous year, and £30,977 in 1917. The figures, he 
said, were very satisfactory, particularly in view of the fact 
that the сошрапу was not assisted by any special war con- 
tracts. The power company was making steady progress, the 
totad units sold during the year amounting to 14,891,112, being 
an Increase of 2,000,000 units compared with the previous year. 
Ihe gross receipts from the sale of electricity amounted to 
approximately 473,900, as compared with 453, 160, but the 
colupany did not obtain the full benefit of the increased busi- 
hess owing to costs rising rapidly and the increased charge 
to the consumer lagging behmd the increased costs. There 
were over 300 applicants on the waiting list, totalling some- 
thing like 3,000 н.р. The dividend on the ordinary shares 
is ut the rate of 8 per cent. per annuum. 


City of London Electric Lighting Co., Ltd.—Dividend on 
the company's preference shares tor 191), 12s. per share, 
being at the full rate of 6 per cent. per annum; and on the 
ordinary shares, 20s. per share, being at the rate of 10 per 
cent. per annum. In addition the directors recommend a 
bonus of 6s. per ordinary share, being the equivalent of 3 
per cent. on account of reductions of dividends during the 
war, thus restoring the rate of dividend paid for 1914 and 
1915 to the pre-war rate of 10 per cent., leaving the reductions 
iu 1916, 191/, and 1918 to be dealt with in the future. This 
bonus will also be subject to the deduction of income tax. 
After the payment of the dividends and bonus, less income 
tux, and providing for other appropriations, about £23,000 
remains to be carried forward. 


Oxford Electric Co., Ltd.—Net revenue for 1919, includ- 
ing £200 brought forward, £10,065. Debenture and sundry 
interest £2,126; 5 per cent. dividend on preference capital; 
5 per cent., less income tax, on ordinary shares; carned 
forward £158. The improvement in local commercial con- 
ditions consequent upon the resumption of academic life 
resulted in an increased output during the last quarter of the 
year. It is expected that the improvement will be main- 
tained. The new business obtained has been quite satisfac- 
tory. Capital expenditure during the war has been met 
almost entirely out of revenue, but in order that profits may 
be distributed and funds provided for plant and machinery 
to meet the anticipated increased demand this policy cannot 
be continued any longer; an issue of capital will therefore 
be made in the near future. 


Torquay Tramways Co., Ltd.—Total profit for 1919 
£33,245, avainst £27,178 for 1918. After deducting debenture 
interest and sinking funds, &с., the balance is £25,548, plus 
£2,004 brought forward. To reserve and renewals £10,000; 
reserve for equalisation of dividends . £3,000; 8 per cent. 
dividend on ordinary shares, £9,600; carried forward, subject 
to excess profits duty, £5,786. Ten motor omnibuses on 
order should be delivered shortly. Passengers carried 
6,571,441, against 5,729,073 in 1918. Car miles run 561,522, 
against 578,768 in 1918. Average receipts per car mile 23.71d., 
against 19.604. in 1918. Average receipts per passenger, 2.03d., 
араіазё 1.954. in 1918. Cost of energy per car mile 2.62d., 
against 2.24d. in 1918. 


Cambridge Electric Supply Co., Ltd.—For 1919 there was 
a total profit of 48.657 plus £2,552 brought forward. Deben- 
ture and other interest absorb £1,866, depreciation fund 
£2,500, 5 per cent. dividend is to be paid, and £2,382 carried 
forward. Further money must be raised to provide for mains 
extensions, Kc. The remaining £l per share on 9,911 shares 
is to be called up and a further 410.000 is to be raised by the 
issue of debentures for a period of 10 years, carrying interest 
at 74 per cent. per annum. The offer will first be made to 
the shareholders. Mr. D. Munsey has resigned, after 27 years 
as a director, owing to advancing years. 


Automatic Telephone Manufacturing Co., Ltd.—The 
company announces that assents having been received from 
the shareholders for exchange of the requisite number of 
shares, the directors are completing the transaction men- 
tioned in the company's circular letter dated February 7th, 
1920. The option offered to the shareholders to exchange their 
present shares for shares in the new company will remain 
open until after the annual general meeting, which will be 
held as early as possible in March. 


Mersey Railway Co.—For 1919 the amount available for 
payment of interest is £15.113. Interest on new first per- 
petual debenture stock 426.775. Interest 4 per cent. on 1866, 
3 per cent. on 1871, 3 per cent. on 1832/3/5. and 1 per cent 
on the B debenture stock. Carried forward £60. The company 
is applving to Parliament for an extension of five years of the 
period during which the payment of interest on certain of 
the debenture shocks ids contingent on the available net 
revenue of the company. 


Charing Cross, West End & City Electricity Supply Co.. 
Ltd.—Dividend on the ordinary share capital of the West 
End undertakings for the half-year ended December 31st, 
1919, at the rate of 5s. per share, making. with the interim 
div Mend already distributed, 7 per oent. for the year 1919. 
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Lancashire United Tramways Co.—During 1919 the 
combined traffic receipts of the operating companies amounted 
to £194,987, and electrical energy sold and miscellaneous 
receipts to £22,105; total 4217, 092; less working expenses, 
£128,586; cost of generating electrical energy sold, £16,621; 
general charges, £9,066; rent of leased lines, £5,191; total 
£159,464, leaving £57,628, to which must be added the divi- 
dend on holding in the New St. Helens and District Tramways 
Co., £3,068, giving a profit on the combined undertakings f 
460,696. The receipts show an increase of £35,051. The in- 
crease in expenditure amounted to £41,798. The 25 motor 
coaches mentioned in lust year’s report are in service. The 
results were so satisfactory that the directors have decided 
to extend this aide of the undertaking, and have put on order 
a further 30 vehicles. The interest and dividends received 
from the operating companies, together with motor coach and 
sundry receipts, amounted to £37,965. After deducting in- 
terest on the prior lien debenture stock and expenses, the full 
interest of 5 per cent., less tax, will be paid on the second 
mortgage debenture stock for 1919. £7,219 remaining is 
carried to depreciation account. 


St. James’ & Pail Mall Electric Light Co., Ltd.—Dur- 
ing 1919 connections were increased from 18,114 Kw. to 
18,902 xw.; 12,190,175 units were supplied to consumers. Net 
profits £35,001, plus £4,576 brought forward. After paying 
7 per cent. on the preference shares and 12 per cent. on the 
ordinary, £8,577 is to be carried forward. The report makes 
reference to the Electricity Supply Bill, in the same terms 
as in the case of the report of the Westminster Electric Supply 
Corporation (see ELFC. Rev., February 20th). Units generated 
by steam plant 395,515; purchased 15,800,440 = 16.255, 985; con- 
sumed as follows: Private supply, 12,190,175; works, 249,748 ; 
batteries, 199,834; transmission and transformation, 2,905,054 ; 
distribution, &c., 711,179. 


Stock Exchange Notices.—The Committee has ordered 
the undermentivned tc be officially quoted :— 


Chili Telephone Co., Ltd.—11,000 shares of £5 each, fully 


paid. 

Electro-Bleach & By-Products, Ltd.—Ordinary shares of 10s. 
each, fully paid; and 7 per cent. participating preference shares 
of £l each, fully paid. 

Melbourne Electric Supply Co., Ltd.—Seven per cent. first 
cumulative preference shares of £l each. 


Smithfield Markets Electric Supply Co., Ltd.—Gross 
profit for 1919 £6,588, against £470, and the net profit £5,464, 
against a loss of £1,749 last year. £2,000 to depreciation 
fund, £400 to debenture stock redemption fund. After de- 
ducting the balance at debit of profit and loss account at 
the end of 1918, the balance is £2,529, out of which 2 per 
cent. ig to be paid on the ordinary shares and £1,329 is 
carried forward. There has been a gradual improvement in 
the trading conditions in the Central Markets which 1з re- 
flected in the larger output of current. 


Traction and Power Securities Co., Ltd.—The net re- 
venue for 1919, after deducting expenses, amounted to £30,793, 
plus £10,083 brought forward. Dividend at the rate of 7s. 
per share, free of tax, leaving £10,932 to be carried forward. 
The Clyde Valley Electrical Power Co. has paid dividends 
aggregating 5 per cent. on its ordinary shares during the vear. 
The ordinary shares are worth inore than the price at which 
they stand in the books of the company. 


Liverpool Overhead Railway Co.—Gross revenue receipts 
for 1919 £172,104; working expenses, including appropriation 
to reserve, £141,273. Passengers carried 22,440,103, as against 
20,550,235 in 1918. Debenture interest £6,755; balance brought 
forward £6,120; dividend 5 per cent. on the two classes of 
preference shares, and 81 per cent. for the year on the ordi- 
nary; £6,015 carried forward. 


Chelsea Electricity Supply Co., Ltd.—Dividend on the 
ordinary shares at the rate of 5 per cent. per annum for the 
half-year, making 4 per cent. for the year; £16,688 to deprecia- 
tion: £1,089 written off cost of extinction of founders’ shares; 
£1,500 carried forward. 


City of Buenos Ayres Tramways Co., Lid.— Final divi- 
dend of ls. 3d. per share for 1919, making 5 per cent. for the 
year, less tax. £6,200 to general amortisation fund; £158 
carried forward. 


County of London Electric Supply Co., Ltd.—Final divi- 
dend at the rate of 11 per cent. per annum on the ordinary 
shares, making 8 per cent. for the vear (increase of 1 per 
cent. over 1918); £50,000 to depreciation; £45,000 to general 
reserve; £19,000 to be carried forward. 

Company to be Struck off the Register.—The following 
is to be etruck off the Register within three months unless 
cause is shown to the contrary :— 

Faringdon Electric Light & Power Co., I. td. 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 
—Dividend of 43 per cent. on ordinary shares for the last 
half of 1919, making 7 per cent. for the year. 

Mather & Platt, Ltd.—bDividend 10 per cent. per annum, 
free of tax. This is on the increased capital; calculated upon 
the old capital the rate is equal to 174 per cent. 


Telegraph Construction & Maintenance Co., Ltd, —A fur- 
ther dividend of 7j per cent. is announced. 


to 94, showing a fall of ds. 


Tramways Light & Power Co.—After meeting loan and 
debenture charges and paying the preference dividend, a 
dividend at the rate of 7 per cent. per annum is to be paid 
for the half-year July to December, 1919, on the ordinary 
stock. To reserve £10,000; carried forward £3,833. Large 
extensions to plant and maing are now in progress in con- 
nection with the power companies, and to meet the cost 
additional ordinary stock 1s to be issued. 

Direct West India Cable Co., Ltd.—Interim dividend at 
the rate of 6 per cent. per annum, free of tax, on the ordi- 
nary shares, for the past half-year. 


Halifax & Bermudas Cable Co., Ltd.—Interim dividend 
at the rate of 6 per cent. per annum, free of tax, on the 
ordinary shares, for the past half-year. 

South London Electric Supply Corporation, Ltd.— Final 
dividend at the rate of 8 per cent. per annum for the half- 
year on the ordinary shares, making 6 per cent. for the year. 

Newcastle-upon-Tyne Electric Supply Co.—Total dividend 
on the ordinary shares for 1919—8 per cent. 

Hadfields, Ltd.—Further dividend of 15. 6d. per share, 
free of tax, on the ordinary shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

STOCK EXCHANGE markets have been overcast, and rather 
badly, by anticipations of a rise this week in the Bank Rate. 
As the matter will be decided before these notes are in the 
hands of readers, it is not much use attempting prophecies. 
Banks are known to be averse at the present tine from lend- 
jug fresh money on speculative shares—indeed, they do not 
seem to be eager to lend money at all, the reason being doubt- 
less the fact that trade requirements are regarded as having 
the first апп upon loanaole capital, and with the Govern- 
ment ро longer creating credit at the rate which it did during 
the war, there is sume indication of a shortage of capital. This 
has its influence throughout all the markets of the Stock Ex- 
change. It depresses the gilt-edged stocks, from the War 
Loan downwards, and the sharp reminder to operators that 
they must no longer rely upon ready assistance from the banks 
in financing their coinnitinents has caused a fair amount of 
selling. ‘Lhe markets with which we deal in these columns 
are not much affected, except indirectly. The electric lighting 
dividends are good, and would probably have proved favour- 
able had it not been for the depression which 1s overhanging 
the Stock Exchange as a whole. 

The Metropolitan Electric Supply dividend, making 6 per 
cent. for the year against 5 per cent. in 1918, caused the price 
to stiffen to £4. The Chelsea dividend of 5 per cent., making 
4 per cent. for the year, also an increase of 1 per cent., has 
had no effect upon the quotation, which remains at 3}. The 
County dividend, in spite of being better, is regarded as a 
trile disappointing, and the price of the shares slip back 
Other electric lighting shares are 
unchanged on the week. Amongst the prior-charge issues, 
County debenture at 771 is J lower, which is due, of course, to 
the dulness of the Consol market. The manufacturing group 
is quiet. Interest is taken in the forthcoming new issue by the 
General Electric Co. Edisons, after being 26s. 3d., reacted to 
25s. middle, although there are buyers at this price. India- 
Rubber shares stiffened to 16, and Siemens are a good market 
at 30s. 6d. British Insulated dropped back sharply to 2 1-16. 
Automatic Telephones are about 2Us., with little doing in thein. 
A further rise in British Aluminums lifted the price to 37s. 
middle. | 

Central London Assented ordinary has fallen another four 
points, making seven in the course of a fortnight, and this 
has brought the yield on the stock into nearer line with other 
Home Railway issues. Business has been done as low as 50 
within the last few days. Districts are flat at 18. Under- 
ground Income bonds are 2 lower at 76; the £10 shares have 
receded to 23. 

Mexico Tramways 5 per cent. bonds are down 5 points at 
374. Mexican Light and Power preferred lost 24 to 324. 
These falls are the more disappointing because of fairly sub- 
stantial rises which have occurred in Mexican Railway stocks 
just lately. Another department in which activity and 
strength were noticeable until the money fears arose was that 
for Argentine Railway and Land descriptions, but the advances 
failed to spread to the tramway group, where the only move- 
ment is 4 rise in Anglo-Argentine Tramways first preference.“ 
British Columbia Electric Railway 44 per cent. debenture 1s 
14 down. Bombay Tramways continue their amazing flight. 
In the £10 ordinary shares there was not a solitary deal re- 
corded between one at 101 and the next, the other day, at 
145. The preference have put on 30s. at 183. Whatever the 
real reason for these extraordinary prices may be, the secret 
is certainly well preserved. Brazilian ‘Tractiong remain at 54, 
although within the past few days there has been speculative 
buying on the part of people who usually know what they 
are about, and who are content to lock up money for а few 
months, if necessary, in order to take substantial profits in 
the future. 
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Marconis dropped nearly 108. to 32, on sales eaid to come 
from Italy. (They always say this in the Stock Exchange when 
Marconis fall back.) A point rally from the worst has made 
the price 3 13-16. American Marconis remained firm at 29s., 
but Marines came on offer at 23. Great Northern Telegraphs 
shed another £1. With the rate of exchange moving in favour 
of the Scandinavian and adjacent countries, the recent flatness 
of Great Northerns should be checked. Western Telegraphs 
are 20s. higher at 214, this being the only change in their own 
particular group. The Anglo-Americans are rather lower. 
Telegraph Constructions lost 10s., there being a little dis- 
appointment at the dividend proving to be 74 per cent., mak- 
ing 10 per cent. for the year, the same as that paid previously. 
Henley’s at 2} are the turn easier. 

Rubber shares are amongst the few that oppose firmness to 
the prevailing dull tendency in Stock Exchange markets. An 
impression 1s current that it will not be long before the price 
of the raw stuff takes a sharp upward turn, of which, how- 
ever, there is no indication at present. The Americans are 
declared to be buying аз much as they are able to do without 
disturbance of the price for the produce. Iron, steel and 
armament shares are better on persistent rumours of amal- 
gamations, upon а strikingly large scale, amongst various com- 
panies in the North and in the Midlands. This consideration 
hae assisted the maintenance of steadiness in engineering 
shares also. 

Before the end of the week it may be that the Yorkshire 
Electric Power Co. prospectus will be published. The under- 
writing advance proof states that the company is about to 
issue £230,000 54 per cent. redeemable debenture stock at 88, 
repayable at 100 on December 3lst, 1944, at latest, and in 
addition 40,000 ordinary shares of £10 each at par. 


SHARE LIST OF ELEOTBRIOAL COMPANIES, 
Homer ELsorRi0cTTY CONMPANIBS. 


Dividend rue 
fne n Feb. Yield 
1. 1918. 1020. Rlse or fall. p. o. 
Brompton [E LE ee 10 8 6^ = £6 7 0 
Oharing Cross TM á 4 — 568 
Е ° до. йо & Pref. ee L L 2 = 8 8 8 
Chelsea. . КЕЈ ee es eo b 8 — 6 8 1 
с or London с T es 8 8 14 + 7 2 10 
о. do. V percent Pret ‚6 0 9 — ^ 4 8 
County of Lon 1 1 — 8 42 
n е ee q 6 — 5 14 8 
London Electrio .. я Nil NI 1 — 
do. do. 6 per cent. Pref 8 0 — 811 6 
Menon ci ы ü A 4 +4 8 
" т oen è — 
Bt. James and Fan Mall .. . 8 10 2 — 7 18 10 
South London x " b b — 712 8 
South Metropolitan Pref. .. 6 17 1 1 — тое 
ter Or У 9 8 6 — 868 
TELEGRAPHS AND TELEPHONES, 
do. А Ё " ц B6 g — 4 7 6 4 
Ohile Telephone... . 8 8 — 418 2 
Ouba Bub. Ord. ee ee 1 9 1 — ,$ 18 4 
Eastern Extension .. 4 8 8 20 — 5 0 0 
Eastern Tel. Ord. .. А 8 8 195 — 96 2 7 
Globe Tel. and T. Ord. " 1 8 20 — *4 18 6 
о. до. Pref. ee 6 6 == 6 4 8 
Indo-Buropean i .. 18 18 — 6 18 4 
Marooni - a - .. 9920 396 58 — B 611 7 
Oriental Telephone Ord. .. .. 1656 10 9 — 416 0 
West India and Panama .. |. 1/8 уз là = 5111 
Western Telegraph.. Й 8 215 +1 *4 13 O0 
Homs Rans, 
Central London Ord. Assented .. 4 4 514 —4 715 4 
Metropolitan .. T à 1 uh 93 — 5 8 8 
РИ Qrdin Ni Ni 19 re Nil 
nde ectrio ary. + 1 
do. do. . Ni Nil 7/- — Nil 
до. до, 180185 is á 8 76 —2 — 
Еовваи Trams, 40. 
Adelaide . 6 per cent. Pref. .. 6 6 81 — 7 14 10 
Anglo- Arg. s, First Pref. .. 6) Nil 8: — — 
do. do. and Pref. — — B — — 
do. do. 5 Deb. 5 5 634 — 115 0 
Brazil Tractions  .. * d — — 54 — — 
0 Electric Pr eff. 8 6 188 +14 8 410 
British Columbia Eleo. Rly. Ptoe. b b 04 — 115 0 
до. do, Preferrred Nil a b6xd — 818 6 
do. do. Deferred Nil N 48xd — 610 5 
do. do. eb. ix 4 W 62 —1 4 6 18 8 
Mexico Tramsb peroent. Bonds.. М 87 —5 Nil 
do. 6 per cent. Bonds. Nil Nil B3 — 1 
Mexican Light Common .. - Nil Nil — il 
do. Pref. . Nil Nil 82 —24 1 
do. ist Bonds. .. Nil Nil 5 — — 
8 COMPANIES, 
Baboook & Wilcox .. i 15 15 — *4 9 
British Aluminium Ord. .. vs 10 10 uU + Б 8 
British Insulated Ord. Des 25 194 3 — р 6 1 
Callenders ee . oe ee 25 25 of реа 6 9 1 
64 Pref, oe ee ee 6 6a 4 — 6 16 1 
Castner. Kellner ie - 25 20 4 — — 
Crompton Ord. ; “> 7 10 22/6 — 8171 
Edison-Swan, “A "c A" — 10 1 — 8 0 
do. do. 5 per cent. Deb. a 4 5 — 0 5 
Bleotrio Construction m - 10 10 1 — 8 0 
Gen. Elec. Pref. 6 64 19/6 — 6 18 
do. Ord. 10 10 21 — *4 9 
Henley 95 95 94 =4 5 0 
do. Pref.. 4 4 Ba = 6 4 
India-Rubber.. К T E" 10 10 16 t à *6 6 
Met.-Viokers Pref, .. ee „ — — З — 5 0 
Siemens Ord.. = РР T 10 30/6 4 04. *6 11 
Telegraph Con. ee ee ee 90 20 29 = 4 4 2 


* Dividends paid free, of Income Тах, 
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MARKET QUOTATIONS. 
IT should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prices are only 
and they may vary according to quantities and other circumstances. 


Tuesday, February 24th. 


Latest — 


82 
CHEMICALS. &c. е CLIMA. 
a Acid, Oxallo . 8 per lb. 1/5. | 
а Ammoniac Sal per ton £95 
а Ammonia, Muriate (large отуна) Ki £15 | 
а Bisulphide of Carbon E " "m i 
e Borax .. iu Ск Сёз " £42 
a 2 Copper Sulph ate „ 251 | 
а Potash, Chlorate " .. per lb. па 
» Perchlorate i» ss „ 1/8 
a 2 Shellac | * side per owt. £44 
a Sulphate of Magnesia A per ton #15 
e Sulphur, Sublimed Flowers P 528 | 
а oe ump . » #25 
Soda, Chlorate per lb. 6d | 
» Crystals per ton 170/ | 
a а Sodium Bichromate, ‘casks per lb. | 
METALS, &c. 
. g Babbitt's Metal Ingots рег ton £118 to £845 
c Brass (rolled metal 2^ to 19" basis) per lb. 1/4 
c „ Tubes (solid drawn)... bx is 1/74 to 1/73 
c „ Wire, basis " " 1/43 as 
с Copper Tubes (solid drawn) . " 1/10 | ‘a 
e „ Bars pent кене) .. per ton £178 | £2 inc. 
| 4 9 eet TE os TES ” £173 52 inc. 
g Rod ч 35 £178 | £2 inc. 
d „ (Electrolytic) Выз a il rns | £2 dec 
?* "TP 9 TP 
4 E уз Wire Rods.. Уз #145 £2 dec 
d » Н.С. Wire.. per lb. 1/58 44. dec 
# Ebonite Rod 2% ЕЯ 296 eee " Ж aes 
„ Sheet Som, sate, qs 17 2/6 
n German Silver Wire he. Nu i 3/- 
h Gutta-percha, fine ... ш. аы: » 18/- 
A lndia-rubber, Para fine » 277 s 
i Iron Pig (Cleveland Warrants) . per ton Nom NM 
» Wire, galv. No. 8, P.O. ). qual. 16 251 10/ £4 inc. 
g Lead, English Pig ... £53 5/- 45/ inc. 
g 2 Mercury Mem e" per bot. £24 10/- to T £2to £2 IO inc. 
e Mica (in original cases) small .. per lb. 6d. to | 
: » Ш » medium. LL) 5/- 19 1 б. | 
9 11 ‚з Im ^ - Hs up 
Phosphor Bronze, plain castings is 
I ш » rolled bars and rods 22 io 2/6 SA 
75 „ rolled strip & sheet + 2/3 to 2/9 и 
4 Silicium Bronze Wire M per lb. 1/114 B dec. 
г Steel, Magnet, in bars us 9 1/8 d. ino. 
s Tin, Block (English) . per ton £418 to $414 £73 inc. 
Wire, Nos. 1 to 16 . рег lb. 5/5 ad. inc. 
P White Anti friction Metals .. per ton E90 to 68 
Quotations supplied by 
a G. Boor & Co. James & Bhakespeare. 
c Thos. Bolton & Bons, Ltd. A Edward Till & Co. 


d Frederick 8mith & Co. 
e F. Wiggins & Sons. 
India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


à Bolling & Lowe. 

l Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Bons. 

г W. F. Dennis & Co. 


À Joint Electricity Authority for Cheshire and Flint- 
shire.—A meeting of local authorities, convened by the Chester 
Corporation, was held on February l6th, at the Chester Town Hall, 
to consider a scheme for the formation of an Electricity District 
and а Joint Electricity Authority for an area extending from 
Mostyn, in Flintshire, to Tarporley, in Cheshire. The Mayor of 
Chester presided, and there was & large attendance of delegates. 
According to the Ob«erver, the chairman said he believed the 
ultimate scheme waa to have & group of districts round the North 
Wales Power Co.'s Station. Mr. E. N. Humphreys, chairman of the 
Chester Electricity Committee, after explaining the provisions of 
the Electricity (Supply) Act, said that in July last, Mr. S. E. 
Britton, electrical engineer to the Chester Corporation, was invited 
by Sir John Snell to indicate the most suitable area for the North 
Wales district, and afterwards to convene meetings of the engineers 
of the various local authorities to discuss the sub-division of the 
district, Mr. Britton's figures indicated that within the district 
there was a potential demand of 20,000 H.P., and there was an 
ample supply of coal and water at hand. 

Mr. Britton submitted a map showing the area under бодае. 
tion, and the larger district embracing the whole of North Wales 
and part of Cheshire, the latter being the outcome of & suggestion 
made by Sir John Snell It wasthought that the plant at Queen's 
Ferry was suitable for the immediate requirements of the district, 
and the water-power resources of North Wales were far greater 
than the electrical needs. It was proposed to erect a power station 


on the Mersey to supply places on both banks, including Birken- . 


head and Liverpool. 
Further consideration of the question was adjourned to а future 
conference. 


An X-ray Victim.—Mr. A. C. Taylor, secretary, dispenser, 
and radiographer to the Peterborough Infirmary, has fallen a 
victim to X-ray dermatitis in a virulent form, and isa patient in a 
private ward of the institution. 

Peterborough Infirmary was one ‘of the first hospitals in the 
country to install Röntgen rays in 1896, and Mr. Taylor both set 
up and operated the inetallation.— The Times, 
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THE PROTECTION OF A.C. SYSTEMS WITHOUT THE USE OF SPECIAL CONDUCTORS. 
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By Major KENELM EDGCUMBE, R.E.(T.), M.LE.E. 


(Abstract of paper read before the INST:TUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 250.) | 


In interconnectors and ring mains the normal flow of power 
may be in either direction. In the ring main, fig. 9, the 
interconnector between the sub-stations s в, and з з, cannot 
be controlled by overload relays since it may carry an overload 
due to a fault between the generating station and s sr, or 
example. Nor can reverse relays be used, since the flow f 
current may be in either direction under quite normal con- 
ditions. A simple solution is, however, possible on the follow- 
ing lines. If the ring were open at R,, power would, under 
all conditions of load or taults, flow in a clockwise direction, 
and overload relays with discriminating time-lags installed at 
Ri, R., and R, would afford the desired protection in precisely 
the ваше way as with independent feeders. If, on the other 
hand, the ring were open at R, the flow of power would 
always be in a counter-cloek wise direction, and overload relays 
with discriminating time-lags could be installed at R,, R,, and 
ke If, now, the ring be completely closed the following 
conditions hold good. no matter on which section the fault 
occurs: (1) The fault current will always flow through R, 
and в, in an outward direction. (2) The relays R, and к, 
should be responsive to a clockwise flow of power alone. 
(3) Relays n, and R, should be responsive to a counter-clock- 
wise flow of power alone. 

If, therefore, overload relays are installed at к, and в, with 
reverse relays at k,, R,, R, and R, they can all be so set 
as to be inoperative except under fault conditions. In fig. 9 
the arrows show the direction of flow to which the various 
relays should be responsive, and the figures in circles indicate 
suitable ehort-circuit, time settings on the assumption that a 
minimum interval of half a second is required between suc- 
cessive relays. 

When considering а more extensive system involving a ring 
main, several sub-stations, and two generating stations, it 
might be considered that the time settings of. the relays are 
somewhat long, and, although in most cases they might very 
probably be reduced owing to the discrimination afforded 
by the current settings, in other cases the times might 
even have to be increased if the circuit breakers were 
slow in action. To avoid leaving a heavy short-circuit 
on the system for so long a time, the arrangement 
already described whereby, should the voltage fall to a pre- 
determined value (say, 70 per cent. of the normal), the time 


L 


7.9.6.5. . 
PTUUUT 


РА 


Fre. 9.—PROTECTION or А Rina Fia. 10.—FEEDER PROTECTION 


BY COMBINED OVERLOAD AND 
LEAKAGE REVERSE RELAYS. 


settings are reduced to a lower figure, may usefully be applied 
to these four relays. By accelerating the time-lags by one 
second in this way, the maximum possible interval during 
which а short-circuit could be held would be 14 seconds. | 
The reverse relays should be unaffected by a fall of voltage, 
and be responsive not only to overloads, but also to leakage. 
Fig. 10 shows such an arrangement. The relays в, and R, 
have their current and potential windings connected to phases 
land 3 respectively, and will consequently respond to over- 
8 or to short-circuits between any of the phases. The 

ge relay LR has its current winding in the comman 
return of the current transformers, and is provided with three 
pressure windings each fed from one of the single-phase 
potential transformers т,, T,, and т,, the primaries of which 
ere connected in star and earthed. If the insulation of the 
mains is perfect, the potential transformers will have 
equal voltages applied to their primaries, and the resultant 
flux due to the pressure Windings on the leakage relay will 
zero. If, however, phase 3, for example, goes to earth, 
опрег T, wil have a reduced voltage applied to it, 
whereag that of T, and T, will be increased. As a result, the 
balance will be upset, and there will be a resultant pressure 
fux in L B in phase with the voltage between line 3 and earth. 


COMPOSED оғ SINGLE FEEDERS, 


The leakage current will also be practically in phase with this 
voltage and will, therefore, cause LR to operate. By t 
means, relays R, and R, will deal with overloads whilst relay 
LR deals with a leakage to earth, and each relay discriminates 
correctly as regards direction. With such reverse and leakage 
relays at the sub-station ends of the feeders, overload and 
leakage relays (fig. 2) may be employed at the generating 
station ends, but it is often preferable for the sake of 
uniformity to employ the same relays throughout, and the 
connections shown in fig. 10 are equally applicable to the 
outgoing ends. 

In many cases the interconnectors forming the ring may 
be run in parallel, and, in that case, w simple solution is 
offered by the use of differential relays, fig. 5. A moderate 
time-lag of, say, 4 sec., is sufficient for all relays. At the 
generating station ends pure overload relays шау be sub- 
stituted for the differential reverse relays. 

In the case of large consumers, the connections amount to 
what is practically a sub-station, and can be dealt with ac- 
cordingly. Where the consumer 1з merely tapped off a feeder 


, bis installation should be controlled by overload or, better still, 


by combined overload and leakage relays with very short 
time-lags. When а consumer is tapped off a pair of parallel 
feeders and is able to take power from either feeder at will, 
reverse relays connected as in fig. 10 afford complete protection 
if installed at both ends of the section, whether the parallel 
feeders are independent or form part of а ring main. This 
arrangement has the further advantage of embodying leakage 
as well as overload protection. | 

The protection of generators must be touched upon owing 
to the effect which it has upon the current capacity of the 
earthing resistance. Various excellent systems are available, 
one of the latest being the Merz-Beard, in which the two ends 
of each generator winding are led through a ring transformer 
to the secondary of which a relay is connected. The reverse 
relay, compensated for voltage, forms one of the simplest 
and most direct methods of generator protection. Most isolat- 
ing devices, the Merz-Price or Merz-Beard, for example, are 
only sensitive to an earth or а fault between phases, and 
will not operate on the occurrence of a short-circuit between 
turns, or of а mechanical breakdown, or & mistake in parallel- 
ing. А reverse relay, on the other band, will operate under 
all fault conditions. The fear is sometimes expressed that а 
heavy cross-current may bring out the generator breaker if 
controled by reverse relays. Experience ehows, however, 
that with reasonable current settings and a time-lag of a 
fraction of a second, such fears are quite groundless. in may 
be pointed out that although the circulating current between 
the machines is often considerable, it is very much out of 
phase with the voltage, and consequently has little tendency 
to operate the relays. Оп the other hand, if an actual mistake 
is made in paralleling, and а generator is connected to the 
bars, either when dead or when out of phase, the relay will 
act and prevent damage. In a number of stations, generators 
are still protected by means of overload relays. Since existing 
current and potential transformers can in almost all cases be 
used, the change from overload to reverse-relay control should 
most certainly be made. Certain patterns of reverse relays 
can be arranged to operate with an exceptionally heavy for- 
ward current accompanied by a fall of pressure. In the case 
of generator protection this affords a means of isolating the 
generator in the event of a serious busbar fault. In the 
author’s opinion, it is of even greater importance that the 
field should be promptly opened than that the generator should 
be removed from the bars, and the simplicity of having the 
trip coils of the field and main circuit breakers in series 
across the relay contacts has much to recommend it. 

It is usually possible to connect the neutral points of all the 
generators to a common bar which is earthed through a 
resistance. А possible disadvantage of this arrangement is 
that if the triple harmonic of the wave form is very pro- 
nounced a current will circulate between the machines: such 
circulating currents may be objectionable in their effects upon 
measuring instruments, &c., and they can be eliminated either 
by earthing only one generator at a time or by connecting a 
part of the resistance between each neutral point and the 
earthing bar, as shown in fig. 11. If the resistances В, and 
R, are each made equal to about 15 per cent. of R,, the triple- 
frequency current will usually be reduced to perfectly negli- 
gible dimensions. Unless a separate resistance is provided for 
each a switch must be inserted in each earth connection so that 
dead generators can be disconnected from the earthing bar. 
If this is not done the dead generators will be ‘‘ charged in 
the event of a fault on the system. 

If it is desired to benefit by leakage protection on systems 
in which the neutral point is not available, those involving 
delte-wound generators or transformers, for example. it be- 
comes necessary to form an artificial neutral point. The best 
arrangement is probably s zig-zag connected three-phase 
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transformer as shown in fig. 12. Each limb carries two 
similar windinge connected in adjacent phases, one end of 
each being starred and the remaining ends connected, through 
earthing resistances ER, to the lines. The emall figure on 
the right shows the relative phase relationships of the six 
windings. Under normal conditions the current taken is 
merely the magnetising current of the transformer, but should 
an earth develop, for example, on the lower phase, a voltage 
is induced in the windings on limbs 1 and 2 (connected be- 
tween the faulty phase and earth) by the other two coils on 
those limbs, which are connected to healthy phases. The 
current flowing to earth through the fault is limited by the 
earthing resistance to any desired value. | 

It is of considerable advantage to have a resistance which 
is & maximum at the outset, subsequently falling in value so 
a8 to equalise the current rush to some extent. An earthing 
resistance possessing these features is the  carbon-powder 
pattern due to Mr. Brazil, which consists of а number of 
fireclay troughs containing the powder between carbon ter- 
minals. The troughs are mounted one above the other and 
grouped as niay be necessary to give the required resistance 


Fio, 11. Fic, 12. 


| Fic. 11.—Neutrat Point EARTHING. 
id. 12.—DELTA-CONNECTED GENERATOR EARTHED THROUGH 
ZIG-ZAG CONNECTED TRANSFORMER. 


and current-carrying capacity. One of a pair of such resist- 
ances, installed at the London and South-Western Railway 
Co.’s generating station, and each designed to pass 325 amperes 
2 Ed volts, after 20 seconds (9,000 k. v. A.), is illustrated in 


g. 18. 

The flexibility of such resistances will be gathered from 
fig. 14, in which the curves indicate the growth of current 
in à single unit when 550, 650, апа 750 volts, respectively, are 
applied to its terminals. The increase of current during a 
given time is roughly proportional to the square of the ap- 
plied voltage; and by choosing still lower terminal voltages, 
resistances can readily be designed capable of being left in 
circuit for an indefinite period. With such a resistance, a 
dead earth, even on or near the busbars, will at no time allow 
the current to exceed that required to operate the relays, so 
that not only is the shock to the system reduced to a minimum 
but the breaker opens the circuit at minimum current. The 
Brazil resistanoe may be regarded as practically indestruc- 
tible, in respect of both burnouts and insulation breakdowns, 
and can be run red hot for an indefinite period, if need be, 
without danger. It is, moreover, extremely compact. No 
particular precautions are necessary as regards'its installation, 
and an important feature of the construction lies in the ease 
with which the units can be regrouped or extended. 

In lieu of & resistance in the earth circuit the use of a 
regctance has been proposed, but such an arrangement suffers 
from serious disadvantages. The use of a reactance is only 
permissible when coinbined with sufficient ohmic resistance 
to limit the earth current to a small value, that 1s to say, on 
systems working with a more or less ''floating " neutral. 
In & modern station running with an earthed neutral the 
use of а reactance cannot be regarded as a practical pro- 
position. 

Whilst it is impossible to lay down any hard and fast 
rules as regards the current-settings of the relays or the best 
value for the earthing resistance, since each case must be 
considered upon its merits, the table below may serve as 
а guide. In calculating the setting on the lines of column 2, 
allowance must be made for the distribution of the fault 
current between parallel feeders, should such exist. In apply- 
ing the third column it will often be found that the generator 
protection entails a larger current than the feeders. With 
differential overload generator protection the current-setting 


cannot be reduced to a very small value for fear that a want 
of balance should cause it to operate with a heavy forward 
current. Iu this connection the relays might advantageously 
be given & percentage bias control. 

When “ straight-through current transformers are used, 

as should be the case wherever possible, the value of the cur- 
rent passed by the earthing resistance should not be less than 
100 amperes. With an earthing resistance having a negative 
temperature coefficient the figures given in the last column 
may be taken as being the initial current. If the resistance 
has a positive temperature coefficient they must be approxi 
mately doubled. 
"The necessary current for operating the trip coils of the 
circuit breakers may be derived from any of the following 
sources: (1) А.С. supplied by a potential transformer. (2) А.С. 
from & current transformer in the circuit affected. (3) D.c. 
from a battery or dynamo. (4) D.C. from an A.C.-D.C. machine 
upon 8 principle suggested by Mr. F. Ayton. 

The first method is to be deprecated unless an entirely 
independent source of А.С. is available. The application of 
method 2 is, in point of fact, far from satisfactory. All 
things considered, this method should only be adopted when 
no other is possible. 
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Еа. 13.—2,000-kw. 11,000-vour Brazi Eartaina RESISTANCE. 
Кш. 14.—GROWTH OF CURRENT IN BRAZIL EARTHING 
RESISTANCE. 


When method 3 is available, it is by far the best, an accu- 
mulator battery being the ideal arrangement. ‘The current 
derived from an exciter is not to be recommended, since, on 
the occurrence of a severe fault, the exciters are apt to become 
unstable. 

For sub-stations and other situations where there is no 
available source of D.c., Mr. F. Ayton, some years ago, sug- 
gested to the author a system which might perhaps be called 
"momentum tripping.” The method consists in driving a 
small D.c. generator from an А.С. motor, the generator serving 
as & source of energy for actuating the circuit breakers. In 
order that there might be no possible lack of D.c., even in the 
event of the failure of the А.С. supply, the set was to be pro- 
vided with a very heavy flywheel. Calculation shows that 
the weight of the flywheel required to give an ample reserve 
of power is by no means excessive. At the same time, in- 
genious as this proposal is, a storage battery undoubtedly 
forms the best flywheel. 

If accurate time and current settings are to be obtained, 
it is essential that the current transformer should have the 
required ratio curve over the working range, and it is 
advisable for relays and current transformers to be tested in 
combination. . 

A method recommended by the Protective Devices Com- 
mittee of the American Institute of Electrical Engineers, is 
shown in fig. 15; СТ represents the current transformer and 
R the relay coil. The testing current is applied through a 
variable resistance V к, to the terminals of the current trans- 
former (which is, of course, dead) at the points P P, which 
may conveniently take the form of testing sockets. The cur- 
rent flowing through the ammeter AM, is the resultant of 
that through the relay and the exciting current of the trans- 
former. But the resultant of these two quantities (multiplied 
by the ratio of the transformer) is equal to the corresponding 
primary current. Thus it is easy to calculate what current 
to pass through А M in order to reproduce in the relay к, the 
current which would flow through it under working conditions 
for any desired current in the primary. 

The current is adjustable by means of the variable resist- 
&nce V R, and the stop watch w is, preferably, eo arranged 
as to be started by Ше. closing of the testing circuit, and 
stopped again by the operation of the relay, so that the in- 
terval between these two events can be accurately measured. 


Minimum current in earthing 


Form of protection. Current-setting of relays. resistance. 
Overload as in fig. 2 ... МР Eu MM 8 .. 150% of feeder capacity 150% of capacity of largest feeder 
Overload as in fig. 10 ... awe eee е i .. 150% т 150% е " : 
Differential reverse relay as in fig. 5 io, Sad e. 70% б * 807; н " S 
eee 20% 57 1 25% 4 M" "n 


Differential reverse relay, biased as in fix. 7 

Leakage relay as in fig. 2 Y iss gu 
Leakage relay ss in fig. 10 ... ios dis ies 
Merz-Prioe or Merz-Beard generator protection 
Reverse relay generator proteotion .. "à T 


80% 


P Rd 257, 


80% of earthing resistance current 20% i " 


50% of generator capacity 


99 40% p 9 9 
10% of capacity of largest generator. 
9 77 35% 9 97 77 


— dr ——————ßꝛ—ß3aC ö 


77 


p m. 
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, This method not only deals with the time and current settings 
of the relay, but also tests the secondary wiring for short- 
circuits and continuity and the current transformer for a 
short-circuit or an earth. After testing а current transformer 
at & heavy overload in this way, care must be taken to 
Berna nets it thoroughly by gradually reducing the current 
O Zero. 
. Protection of current transformers against over-pressures 
is of considerable importance. The current transformer feed 
ing a relay is, from its position at the end of a line, particu- 
larly exposed to damage by surges and steep-fronted waves. 
The current transformer is the first reactance which such a 
wave meets as it rushes in from a feeder. In order to avoid 
a breakdown between turns, the use of straight-through cur- 
rent transformers is to be recommended wherever possible, 
but on the score of accuracy this cannot well be done if the 
setting of the relay operated by it is less than 100 amperes. 
Incidentally, this forms an added reason why measuring in- 


Fic, 16. 


Fia. 16. 


Кто. 15.—CONNECTIONS FOR THE COMBINED TESTING OF 
_ CURRENT TRANSFORMER AND RELAY. 
Ета. 16.—CunnRENT TRANSFORMER PROTECTED AGAINST DAMAGE 
BY OVER-PRESSURES. 


struments should not be fed from the same current trans- 
formers as the relays, since the former have to be accurate 
from the lower limit of their range upwards, whereas, with 
the latter, accuracy of ratio is usually immaterially below, 
say, half load. 

Where multi-turn current transformers have to be employed 
on lines liable to ue ond few сап be considered immune 
—it is advisable to bridge the primary winding by a non- 
inductive resistance which forins a by-pass for the surge, and 
thereby relieves the strain between the turns of the winding. 
Fig. 16 shows such a resistance as applied to a tank-type 
current transformer. So long as the value of the resistance 
is adapted to the impedance of the current transformer the 
accuracy of the latter is not appreciably affected. 

CONCLUSIONS. 

The points which the author has endeavoured to make may 
be summarised as follows :— 

l. In any scheme of protection, continuity of supply should 
be the first consideration, simplicity the second, and adapta- 
bility the third. 

2. 'The neutral points of generators and step-up or step-down 
transformers should be earthed through a resistance having 
a negative temperature coefficient. 

3. When the neutral point is not available the system can 
be earthed through a zig-zag transformer and an earthing 
resistance. 

4. In a large number of cases special conductors are out of 
the question, and any and every part of a distribution system 
can be protected by overload, reverse or leakage relays in 
accordance with one or other of three alternative methods as 
follows: (a) For independent single feeders, combined over- 
load and leakage protection with graded inverse time-lags 
(fig. 2). (b) For independent parallel feeders, differential 
reverse relays with short inverse time-lags (fig. 5). (c) 
A single interconnector between two generating stations can 
be treated as an independent feeder and protected at each 
end as in (a) above. (d) For a ring main consisting of single 
feeders, combined overload and leakage reverse relays with 
graded inverse time-lags (fig. 10). (e) For interconnectors or 
ring mains composed of parallel feeders, differential reverse 
relays with short inverse time-lags (fig. 5). (f) Any of 
the above arrangements can be supplemented by minimum 
voltage protection at the sub-stations where this seems ad- 
visable. (g) For the protection of generators running in 
parallel, voltage compensated reverse relays with short time; 
lags are effective against all faults, and may be relied upon 
not to act prematurely. 

5. All overload relays must have similar time/current curves, 
with a definite minimum, independent of the overload. 

6. All reverse relays must be compensated for a fall of 
voltage down to 2 or 3 per cent., and may, in some cases, be 
required to operate with а heavy current in either direction 
at zero voltage. | 

7. Current transformers should be of the straight-through 
type whenever possible, and should otherwise be protected 
by & non-inductive shunt of ample current-carrying capacity 
and specially adjusted to the transformer characteristics. 


CONFERENCE OF MANUFACTURERS. 


(Concluded from pags 254.) 
PRICES AND PROFITS. 


The final resolution dealt with on Feb. 10th related to prices 
and profits, the proposer being Mr. Max Muspratt, of Liver- 
pool, and the seconder Sir Algernon F. Firth, Bart. The 
view expressed in both speeches was that economic conditions 
must really be left to mght the position, and that artificial aids 
would not improve the situation. The resolution, upon which 
there was no discussion, was :— 

That this conference considers that the present high prices 
of manufactured goods are inevitable so long as demand 
throughout the world remains so greatly in excess of supply. 

No attempt to fix prices or restrict profits by Government 
action can improve the situation from the national point ol 
view. If prices are fixed below the world price the home 
inarket will be depleted unless export is restricted, while any 
attempt to restrict export will raise the price of the goods 


which the country must import from abroad, for it can only 


pay for these goods with the value of the goods which it 
exports. 

The only remedy is for the Government to remove as far 
as possible all restrictions upon trade, and to encourage the 
greatest possible development of production and distribution 
through normal channels. High profits are at once the fund 
from which plant and working capital may be increased, 15 
also the greatest incentive to development, and development 
of production is the only eure way of reducing prices. 

Ihe conference realises that the conditions now existing 
are without precedent, and that the peak of prices is probably 
higher than ever before in the world's history. 
dition must inevitably be followed by а reaction, with the 
probable consequence of depressed trade, an aspect of the 
question which should receive the most serious consideration 
of all manufacturers and producers. | 

‘‘ Meanwhile, in order that the public may be enlightened 
ав to the circumstances prevailing in other countries, this 
conference strongly recommends the Government to publish 
monthly comparative statements, showing the current prices 
of the chief commodities in the principal countries of the 
world; these prices being converted into English currency 
values at parity, in order to show clearly the relative burdens 
borne by individual consumers in this country and in other 
countries.“ 


The first resolution dealt with on the second day (Feb. 11th) 
was on nátionalisation. 

Sm Арам Nimmo, who was a member of the Sankey Coal 
Commission, and issued a minority report, warned his hearers 
that the move for nationalisation of mines was the first step 
in a general labour policy for the nationalisation of all the 
leading industries of the nation, and he urged employers in 
other industries not to stand aside and watch the result of 
this particular fight. They should all come to the assistance 
of the mining industry and fight the movement now, as it 
it were successful in the case of the mines it would be carried 
on in relation to other industries, such as railways, ehipping, 
banking, insurance, und so on. Nobody could understand 
the dictum of Mr. Justice Sankey that the system of private 
control had broken down, and that it stood condemned. That 
statement was unsupported by any argument, and it ehould 
not be accepted until the whole of the evidence upon which 
it was based had been investigated. His own contention was 
that nothing in the history of the country could be pointed 
to as indicating that the system of private control had broken 
down. It was the business of the Government to govern, 
and to look after the general interests and welfare of the 
people. State conduct of business was not new m the history 
of the world, but they could not point to a single instance 
in which it had been successful. The intervention of the 
State in the coal industry had led to a more or less general 
paralysis of the industry, and the owners had been prevented 
from carrying out developments which were essential to the 
progress of the industry and the other industries of the 
country. He hoped, therefore, that there would be a plain 
declaration by the Government that it would not nationalise 
the mines, because if that were done he believed it would 
pave the way for the men to arrange with the employers 
some system whereby they could work the mines in the most 
efficient manner possiole. | | | 

Mn. AnTHUR POLLEN, managing director of Linotype, Ltd., 
seconded the resolution. | 

Мв. G. W. Моихв (Cold Rolled Brass and Copper Associa- 
tion) moved the following addition to the resolution :— 

But the conference recognises the importance of educating our workers and 
of associating them with us in the responsibilities of industry and will welcome 
every well thought out experiment to this end, such experiments to be made 
direct between employers and employed, and may be in single shops or collec- 


tively in trades. | 

He moved this, he said, in order to make some constructive 
proposal instead of merely saying No" to the nationalisa- 
tion proposal. It would go & long way towards removing 
the suspicion of the workers if the employers showed that 
in the place of nationalisation they were prepared to co-operate 
with labour in the manner suggested. 


8 Con- 
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Mr. Paur Н. Looxsart (W. & A. Bates & Co.) seconded 
the amendment, and recommended employers to establish 
more works committees under the Whitley scheme. If they 
did that, they would be surprised at the change in the spirit 
of their workpeople. 

Mr. Bremner (British Engineers’ Association) said that 
the conference displayed the remarkable degree of apathy 
which existed among employers as compared with the interest, 
enthusiasm, and energy displayed by labour. Manufacturers 
would have to co-ordinate their efforts under well equipped 
and highly skilled leadership. He himself had been greatly 
disappointed at the results of his own efforts at organisation 
in this direction, but there was no hope for them unless they 
did unite and work together. E 

[око GAINFORD suggested that State ownership as well us 
State control should be embodied in the resolution. The 
miners were as opposed to State management as the owners, 
but they wanted State ownership. Then their plans were 
to manage the mines largely themselves. The Pit Committees 
which it was proposed to set up had 874 per cent. of the 
representation as niners 

After a little discussion it was agreed to adopt Mr. Mullens's 
addition as a separate resolution. 

The resolution on nationalisation was then carried in the 
following terins :-— | 

That this Conference pledges itself. to oppose in the national interest. any 


zit empt to impose State ownership or management on any branch of an- 
dustry. 


TRANSPORT. 

MR. MARSHALL STEVENS proposed a resolution dealing with 
transport. He said that since the resolution had been drafted 
the Ministry of Transport had sent a letter to the Federation 
stating that it was proposed to set up an inquiry into the 
details of railway rates, both passenger and goods. That was 
what the traders of the country had been asking for for years, 
because it could be shown that merchandise traffic, as such, 
did not show a loss. The railway accounts did not distinguish 
between goods and passenger tratfic, but their goods rates even 
before the recent interim revision were the highest in the 
world, and the Cominittee of the Federation which had been 
going into this matter had evidence which would enable them 
to answer the 15 questions in the letter from the Ministry, 
almost at once. The matter would be gone into very ERE 
and а reply forwarded within the time stated, viz., Marc 
loth. - * LI LI е LI | 

MR. T. Mason (British Empire Producers’ Association) sec- 
onded the resolution. I | 

MR. F. Ley (National Association of Iron and Steel Manu- 
facturers) emphasised the importance of the portions of the 
resolution referring to delays, and instanced cases on the 
north-east coast where works had to be shut down for con- 
siderable periods because of the accunralation of finished steel 
which could not be transported. There were thousands of 
tons lying there, and in addition there was the loss entailed 
by reduced production and loss of wages to the workpeople 
who had to stand off. He moved an amendment urging upon 
the Ministry of Transport the establishment of a three-shift 
day, including Sundays, as a means of reducing the arrears 
which had accumulated. е 

This amendment was carried as а separate resolution. 

The original resolution was then put and carried in the 
following form :-— | 

1. That this Conference views with the gravest possible concern the delay 
in re-establishing efficient working of the railways, and considers that this is 
largely due to over-centralisation of control in the Ministry of Transport, and 
the uncertainty as to the future position of the railways. 

The Conference considers that it is of the greatest importance that the rail- 
ways should not be permanently subject to bureaucratic or political control, and 
urges the Government to reappoint as quickly as possible the Select Com- 
mittee of 1918 to consider the whole question of the future of the railways. 

2. While not wishing to question the necessity of making some increase in 
railway rates, this Conference desires to protest against the action of he 
Government in fixing the new increases upon an estimated deficit which cir- 
cumstances apparently make it impossible to justify by definite figures. This 
policy has resulted in throwing upon the rates during this critical period, when 
the cost of living and conscquent social instability is increasing almost daily, 
an estimated deficit which is probably to a large extent due to abnormal and 
transitorv conditions. 

This Conference considers that the deficit оп the working during the recon- 
struction period should have been placed to à suspense account; the Govern- 
ment should then have made а careful inquiry into the whole question, giving 
due consideration to the conditions and requirements of different classes of 
traffic, and fixed the increase of rates on this basis, with an addition to make 
good the estimated deficit over a period of years. 

3. That this Conference welcomes the decision of the Ministry to proceed 
immediately with the general revision of rates which has been recommended 
by the Rates Advisory Council and the invitation which has been extended to 
the trade organisations affected to submit their views upon the questions in- 
volved. 

FUEL. 


LORD GarNFORD moved a resolution in connection with the 
question of fuel supply. This was considerably modified 
during the course of the discussion, and we give it as it was 
finally passed :— i 


That this Conference views with alarm the chaotic condition into which the 
Government has allowed the coal policy of the country to drift. This has 
arrested normal development and has most seriously impeded the resettlement 
of the industry. As a further consequence, the distribution and quality of 
coal for industry is unsatisfactory. The Conference is convinced that the dis- 
tribution of the coal required for industry ought to be allowed to follow its 
natural course in satisfaction of industrial requirements. 


In the course of his speech, Lord Gainford complained of 
the inconver‘ence which the coal trade had suffered by the 
imposition of the 6s. increase followed by the 10s. reduction 
on household fuel and the further increase in the price 
of household coal. Another serious difficulty had been the 


increase granted by the Government to the minimum wage, 


the result being that in many cases the miners were quite 
content with the minimum wage, and made no very great 
attempt to send to the surface a quantity of coal in proper 
relationship to their capacity. Whilst the number of men 
employed in mines was increasing, the output per man was 
decreasing, and viewing the whole of the position, he believed 
that if all Government control was taken off the industry 
the employers and the men would be able to devise a plan 
of working which would work amicably. If this were done, 
he foresaw the possibility of some home industries being 
short of coal on account of the temptation of the high export 
price to send coal out of the country instead of supplying и 
here, but to prevent that he would limit the amount of coal 
which could be exported. It was, however, impossible to 
carry on an industry for long under artificial restrictions as 
to price. The Central Committee of the Mining Association 
had come to the decision that it was right and proper. for a 
central body to be appointed to consist of owners, miners and 
representatives of the consuming public in order to place the 
industry on a sound economie basis. 

Mr. W. T. Layton (Federation of Iron and Steel Manufac- 
turers), who seconded the resolution, spoke of the difficulties 
which the iron and steel trade are experiencing in the matter 
of fuel, and the manner in which the output of steel is being 
hampered by the shortage, which difficulties had been accen- 
tuated by transport difficulties. 

As already stated, the resolution was finally agreed to as 
set out above. 

The following resolutions were also agreed to, but the 
speeches of the movers and seconders brought out no new 
facts. We therefore give the terms of the resolutions only :— 


EDUCATION. 


1. That as industrial progress depends on the development 
of education among all classes of workers, both manual and 
mental, this Conference welcomes the awakened national 
interest in the subject, and urges inanufacturers to give their 
practical assistance in the working of the Fisher Act. The 
Conference, however, regrets that one of the most important 
requirements of a satisfactory educational seheme, namely, 
the adequate remuneration of the teaching profession, has 
not yet been fulfilled. 

2. That this Conference fully approves of the efforts being 
made to introduce university men, and men of similar educa- 
tional training, into Industry. 


| | RESEARCH. | 
That this Conference appreciates the work of the Depart- 
inent of Scientific and Industrial Research in stimulating the 
work of industrial research, and etrongly urges all manufac- 
turers, either individually or collectively by trades, to organise 
and maintain research facilities. | 


Hos ING. | 
That this Conference welcomes the assistance which 19 
offered to public utility societies by the Housing (Additional 
Powers) Act, 1919, and. urges all manufacturers and producers 
to consider whether they cannot take advantage of the pro- 
visions of the Act, in order to contribute to the solution of 
this pressing problem. ‘ 


GAS v. ELECTRICITY. 


As reported in the EvectricaL Review of February 20th, the 
members of the SOUTH MIDLAND CENTRE OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS and the MIDLAND JUNIOR Gas Asso- 
CIATION took part in a debate upon The Uses of Gas and 
Electricity for Heating and Power at Birmingham Univer- 
sity on February th. 

Dr. E. M. SMITH, chief chemist of the Birmingham Gas 
Department, opening the debate by discussing the utilisation 
of fuel for the generation of power, said neither industry 
could, with justice, suggest that there was not room for the 
other. Nor could either industry suggest that the one or 
the other should not endeavour to improve its efficiency. In 
a comparison between the two industries as to the general 
application of a particular form of power, the questions which 
presented themselves might be placed in three divisions :— 
(1) A prospective consumer might ask which was the cheaper 
forn of power; (2) which was the more economical form and 
which, if extended, would give the greater national return; 
and (3) which particular form of power was best suited to 
“his needs, taking everything into consideration. Sir Dugald 
Clerk and others, in a recent report, stated that at present 
the gas works of the United Kingdom used 20 million tons 
of coal per annum, producing town gas, tar, and other by- 
products, with a thermal efficiency of from 70 to 80 per cent. 
Even regarding gas as the only useful product the consumer 
received as inflammable gas, at least 50 per cent. of the 
heat value of the coal. 'The electric generating stations in 
the United Kingdom delivered 7.6 per cent.—the actual power 
lost accounting for 99 per cent. of the total heat. At the best 
electric generating stations the loss was 88 per cent. Elec- 
tricians promised for future super-stations a delivery of 17.6 
per cent., @ loss of 82.4. At present the best existing gas 
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practice delivered over 60 per cent. of the heat in the сові 
used to produce it. In the near future the thermal loss should 
be reduced to 25 per cent. Except where temperatures above 
1,700 deg. were required electricity was extremely wasteful. 
As to lighting and power production electricity promised re- 
sults which. compared more favourably with gas; but even in 
this domain the highest over-all ethiciency attained by electri- 
city fell behind. Again, the prospective economies in the pro- 
duction of gas, and the advantageous use of the incandescent 
mantle rendered any point as to monopoly claims, so far as 
electricity was concerned, quite unjustifiable. There were 
many considerations, if a just estimate were to be made of 
the part which gas played 1р the national economy, and apart 
from the uses of gas for heating, lighting, and power purposes 
the question of by-products, which were produced in large 
quantities, must be considered. The ammonia industry de- 
pended largely upon the gas industry, while from gas. re- 
siduals, fertilisers, high explosives, &c., were obtained, and 
the indications were that there would be further develop- 
ments in that direction. By-products from tar included dyes, 
medicine, scents, &c., as well as fuel oil. It was the practice 
of progressive gas undertakings to wash the power gas for 
benzol for motor epirit, and at one of the Birmingham gae 
works a thousand gallons of benzol were produced. It now 
appeared that experiments for the production of alcohol from 
coal gas would be successful, and if that anticipation were 
realised, it would be obtained in equal quantities to the pre- 
sent quantities of benzol. Lastly, there was the production 
of cyanide, which was of importance in the work of the 
colonial gold mines. Dr. Smith, in conclusion, expressed the 
hope that the debate would have the effect of enabling them 
better to appreciate the necessity of both industries, from 
a national point of view, and instructing Шеш upon some 
matters of value to both. | О 
The speaker for electricity, Mr. Е. Forrest, M. I. E. E. (chief 
assistant engineer, Birmingham Corporation Electric Supply 
Department), said that in considering any national power 
supply undertaking the power must be such that it could 
be economically generated by any of the natural power re- 
sources of the country—coal deposits, oil wells, waterfalls, 
&c. Gas could be generated only from carbonaceous material, 
and therefore could only make use of the resource they were 
most anxious to conserve. Electricity, on the other hand, 
could be economically generated from any of the sources 
mentioned, or i& could be produced by means of waste heat 
from other manufacturing processes. The Water Power Re- 
sources Committee, in а recent report upon the water power 
available in the Scottish Highlands, after nine sources of 
power had been investigated, calculated the yield at 183,500 
E.H.P., working continuously with a 100 per cent. load factor 
corresponding to an output of 1,200,000,000 B.O.T. units per 
year, or more than double the present output of all the power 
stations in Scotland. Moreover, Sir Dugald Clerk had stated 
that if this country's available water power were used ior 
power purposes, it would be followed by a saving of 26 million 
tons of coal per annum, and enable them to increase their ten 
million H.P. of industrial load to 13 million H.P. without any 
increase in fuel consumption. Referring to the steam turbine, 
the speaker said the consumption running light was only 
about 8 or 10 per cent. of the full Joad consumption, whereas 
in the case of the gas engine the light load consumption was 
about 30 per cent. of the full load consumption. The initial 
capital cost of turbine plant amounted, to only 70 per cent. 
of the capital cost of gas engine plant. Mr. Forrest stated 
that the cost of labour necessary to run a large gas engine 
plant was much greater than that required to run a turbine 
plant of equal output, which was absolutely constant. Even 
in isolated cases where it could be shown by calculation that 
the cost of generating power by gas engines would be less 
than if turbines were used, experienced engineers had adopted 
the turbine for its reliability and general convenience. Atten- 
tion was being given by electrical engineers to the question 
of gas firing of boilers. They wished to combine the eth- 
ciency, reliability, and convenience of the steam turbine with 
some form of by-product recovery plant if it could be shown 
that such a combination was sound. | | 
The next phase of the debate was in relation to the indus- 
trial application of the two agents, and the case for gas was 
presented by Dr. C. M. WALTER, of the Industrial Research 
Laboratory, Birmingham Gas Department. He pointed out 
that the industrial applications of gas and electricity covered 
such & huge field that, when comparing the two, one was 
bound to find that for certain industrial operations one or 
other was particularly adapted for the work. Аз examples, 
they might take the welding of small components and sheet 
metals, for which electricity was especially adapted; and 
ain, the carburising or reheating of large masses of metal 
where gas must inevitably be the heating agent. Comparing 
the costs of the two agents, the speaker said that prior to 
the war the cost of carrying out work in the electric furnace 
was at least three times as great as in the case of the gas 
furnace. Gas furnaces for forging and reheating were now 
designed on recuperative principles with efficiencies as high 
as 4) per cent.; the electric furnace remained at its old figure 
of 50 or 60 per cent. The electric furnace would be confined 
to the more specialised industries, and to small work which 
жав carried out in laboratories. | | КАР 
Mr. Е. J. MorrETT, consulting electrica] engineer, Birming- 
ham, said that to utilise gas for hesting, combustion must 


take place, and only a fraction of the total heat units in the 
gas was utilised in heating the charge, the remainder of the 
heat being carried off by the waste gases and excess air. The 
efficiency of conversion of electrical energy to heat was prac- 
tically 100 per cent. When heat was produced by combustion 
there were usually certain impurities present, such as sulphur 
and carbon, which were liable to be absorbed by the charge, 
but in the conversion of electric into heat energy no euch 
impurities were present. To compare a gas heated furnace, 
therefore, on the same basis with an electric furnace, the 
former should be designed so that the charge was enclosed 
in a container. The etticiency of a furnace might be defined 
as the ratio of the heat units usefully employed to the total 
heat units in the gas used or in the electrical energy supplied. 
In an electric furnace the losses could be confined very closely 
to those due to radiation and conduction, and the average 
working efliciency could be taken at 75 per cent., while that 
of а gas furnace was 25 per cent. А valuable feature of the 
electric furnace was the high temperature attainable. The 
temperature of the arc was about 3,500 deg C., and the limit 
in practice was the fusing point of the refractories lining the 
shell. For certain processes & temperature higher than 
could be reached by the combustion of fuel was re- 
quired, and the electric furnace was the only solution. 
With a fuel heated furnace there was a point at 
which the components of- the gas ceased to combine 
with the oxygen of the air. The highest temperature 
in a combustion furnace without recuperation was from 1,500 
deg. C. to 1,800 deg. C. The electric furnace was particularly 
suitable for steel melting and refining, for the reduction of 
iron ore, and for the preparation of elements like phosphorus 
and aluminium, in which electrolytic action was' necessary. 
He protested against the distorted view of some gas and 
electrical engineers that their interests were always opposed. 
There was, on the contrary, plenty of room for co-operation. 

The case for gas domestic appliances was submitted by 
Mr. R. J. Rocers (fittings superintendent, Birmingham Gas 
Department). His contention was that for cooking and heat- 
ing in such appliances, gas was the more efficient and 
economical. The therma] value obtained from one unit of 
electrical energy on complete conversion to heat was 3,490 
B.TH.U., while taking the basis of one cubic foot of gas as giv- 
ing 470 B.TH.U., 7.27 cu. ft. of gas was required to provide the 
same as one unit of electricity. Taking Birmingham prices. 
with electricity at 9.66d. per unit and gas at 3s. 104. per 
1,000 cu. ft., the cost of gas would be .33d., as against 2.664. 
for electricity. Electrical water heaters gave 90 per cent. 
efficiency. and the gas-heated apparatus in the form of a 
geyser, 85 per cent. efliciency, though some geysers gave 
higher efficiencies. The cost by electrical appliances was 
74 times more than with gas. Regarding room warm- 
ing. if the efficiency of electric heaters was conceded to be 
100 per cent., it would be seen that electric heating cost six 
times as much as gas fires, giving 75 per cent. efficiency. In 
addition to the excessive cost of fuel, the drawbacks to elec- 
tricity for cooking were: Hizh cost of installation, high and 
uncertain cost of upkeep, difficulty of management, lack of 
facilities for hot-plate work, and slowness of operation. At 
the Southampton docks, national kitchens were provided, and 
in addition to the existing gas appliances eleetne cooking 
stoves and tea urns were fitted; but experience showed that 
the latter were scarcely ever uscd. 

The case for electricity was put forward һу Mr. N. B. 
Rosuer, O. B. E., M. I. E. E., consulting engineer, Birmingham, 
who said that lifts, vacuum cleaners, boot and knife cleaning 
machines, sewing machines, and fans could only Бе efficiently 
worked by electricity, and last vear 600,000 electric vacuum 
cleaners were sold in America. If gas were used economically, 
i.e., with only the bare minimum of air required for com- 
bustion, the temperature would be about 3.500 deg. F. To 
avoid that, the temperature (and therefore the efficiency) had 
to be reduced by the adinission of ten times the amount of air 
actually necessarv for combustion. In a lecture given by an 
independent authdrity (Mr. A. H. Barker) at University 
College, London, the efficiencies of various ovens were given 
as follows: Coal-fired oven, 3 рег cent.; gas cooker, 11 per 
cent.; electric cooker, 91 per cent. Mr. Rosher considered 
the more modest figure of 19 per cent. to be more correct for 
the electrie cooker. А unit of electricitv, no matter how 
or where it was generated, contained 3,410 heat units, whereas 
1,000 cu. ft. of gas might contain anything from 450 to 650 
heat units. The loss in cooking, according to Mr. Barker, 
was as follows: Totally enclosed oven (electric), loss equals 
10 per cent.: ventilated oven (coal), loss equals 15 per cent.; 
freely ventilated oven (gas). loss 90 per cent. 

Mr. R. С. Mansi (fittings engineer, Birmingham Gas De- 
partment) spoke upon the transmission and distribution of 
power from the gas point of view, and said that at the 
present price ruling in Birmingham gas was cheaper tban 
electricity. If they took the instance of a manufacturer re. 
quiring 50 н.р. to drive his workshons, and assumed a load 
factor of 50 per cent., allowing 26 cu. ft. per H.P.-hour, 
during a year of 3,000 hours with gas at 3s. 6d. per 1,000 
cu. ft., his annual gas bill would be £341. Allowing for costa 
of attendance a further £50 per annum. and for oil, spares, 
&c., в further £50, and for interest and depreciation 10 per 
cent. on, say. £600, the cost of the engine, another £60, his 
total bill would come to £501. For the same power the cost of 
energy alone at 24d. per unit for a 50-н.р. motor would be 
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4780; that was allowing nothing for attendance, oil, depre- 
ciation, or interest in respect of the motor. 

Мг. W. W. Woop, A. M. I. E. E. (General Electric Co., Bir- 
iningham), speaking ор behalf of electricity, pointed out that 
energy could be efficiently and conveniently transmitted over 
practically any distance. An American company had during 
the last five years transmitted 1,600 million H.P.-hours a 
distance of 240 miles, with an average efficiency of 874 per 
cent. The load factor was 50 per cent., so that the maximum 


load was well over 70,000 n.r. The extensive use of the 


clectric motor was not on account of efficiency alone, but 
depended greatly on its convenience. 

There was a brief discussion during which the chairman 
(Mr. E. C. К. Marks, M. I. M. E.) expressed the view that it 
was most important that municipal gas and electricity under- 
. takings should be under the administration of a joint com- 
mittee. 

The debate was wound up by Dr. С. C. Garrarp, M. I. E. E. 
(General Electric Co.), and Dr. Ѕмітн (Gas Department), and 
the proceedings concluded with a vote of thanks to the chair- 
man. 


LEGAL. 


Direct U.S. CABLE Co., Lrp., v. Western Union TELEGRAPH 
Co., Lav. 


1х the Chancery Division, Mr. Justice Peterson on Febru- 
ary l6th continued the hearing of this action, adjourned from 
November last for the production of evidence and documents 
from America, concerning the dispute between the two com- 
panies in relation to а 99 years' lease of a trans-Atlantic cable 
at an annual rental of about 460, 000. The plaintiffs (an Eng- 
lish company) under the covenants of the lease of their cable: 
to the defendant company undertook to repair the lines and 
maintain through cominunication, power being reserved to the 
lessees to determine in the event of 18 months’ continuous 
interruption. 

Mr. MaNGHAM, К.С. (for the defendant company), on the 
hearing being resumed, said that he proposed to take the evi- 
dence from America as to the breaks in the cable in shallow 
water in America, as he understood that some point was going 
to be made of the new repairs of the shallow water section ot 
the cable on the United States side. He proposed to produce 
evidence as to breaks which had occurred between Rye Reach 
and Halifax, but inconvenience and complications arose from 
the fact that he did not know what was the real issue between 
the parties. 

Mr. Romer, К.С. for the plaintiffs, said that his contention 
was that the plaintiffs were stopped from relying upon the 
smaller breaks in the cable. He complained that the other 
side had failed to make repairs which his company were led 
to believe they would do. It was not until after the action 
had been started that thev became aware of the fact that 
certain breaks had not been repaired. 

Mr. Patrick WILLIAM REIB, superintendent in charge of the 
station at Rye Beach, in the State of New Hampshire, was 
called, and in his examination by Mr. Mangham said that in 
the course of his duties he became aware of the loss of in- 
sulation in the Halifax cable due to breaks or faults. One of 
the breaks complained of, he said, occurred about 428 nautical 
iniles from Rye Beach on January Tth, 1917, and another 
occurred on August 8th, 1917, close to Halifax. These were 
both repaired shortly afterwards. On December 2nd of that 
year there was an interruption, which was repaired on the llth 
and communication was re-established. As to the first fault, 
they were able to work through, but with great difficulty, 
but on January 7th. 1918, there was complete interruption, 
and he localised it at about 325 nautical miles froin Rye Beach. 
Then on the 9th another break occurred 93 miles from Rye 
Beach, and from that date to July 29th, 1919, the cable could 
not be used. Between oanuary oth, 1918, and July 29th, 1919, 
it was not possible to use the cable between Halifax and Rye 
Beach. 

Witness then gave details of the repairs carried out from 
time to time by the company's ship. 

In cross-examination, witness said as to the breaks in the 
Bay Robert section the repairs were carried out by a. French 
cable ship, but with that exception they were always repaired 
bv his company's ships. The French ship, while repairing 
other cables, broke the defendants’ cable by mistake and re- 
paired it. The breaks in the shallow water cables were fre- 
quently caused by dredgers and other ships fouling them. А 
great many breaks in Halifax Harbour had occurred from this 
cause. 

Mr. Joser Brown, superintendent in charge of the Halifax 
cable station, also gave evidence as to the condition of the 
cables between Rye Beach and Halifax and Halifax and Вах 
Robert and the breaks spoken of by the previous witness, as 
well as to the time occupied in carrying out the repairs. - 

Mr. REGINALD CARLTON, president of the Western Union 
Telegraph Co., of New York, gave evidence as to the general 
organisation of the Western Union Co. He said that the 
superintendent reported directly to him, and amongst the most 
important matters reported to him were the repairs of cables, 
the expenditure in relation to which was very heavy. There 
were three repairing ships leased to the company. 


After describing the company's system of cables and the 
details of the repairs done by the ships in the control of the 
company, the witness said that there were seven breaks ‘n 
18 months, the whole of which were repaired by two of the 
company’s ships. During 1918 they had no ship to repair 
in the Halifax Rye Beach section without sacrificing other 
much more important work. 

The cross-examination of the witness by Mr. Patrick 
Hastings, K.C., was directed to showing that the Western 
Union were desirous of leaving an interruption to continue 
for 18 months so that they might be in a position to put an 
end to the contract. 

The hearing was adjourned. 

On the case being resumed, on February 17th, furthei 
evidence from America relating to breaks and the action of 
the defendants in relation to the repairs was given, and the 
further hearing was adjourned until February rd. 


DAMAGES FOR TRAMWAY PASSENGER AT DUBLIN. 


IN the High Court of Ireland, Dublin, last week, before 
Lord Justice Dodd and a special jury, M. McNamara, school- 
boy, sued by his father, the Dublin United (Electric) Tram- 
ways Co. to recover £1,000 damages for personal injuries. 
Judgment was given for £875, with costs, but a stay of execu- 
tion was granted to enable the King's Bench Division to 
pronounce on the verdict, а condition being that meantime 
the company should pay £5 а week to the mother of the 
plaintiff towards his maintenance. 

The case for the plaintiff was that as he was riding on the 
upper deck of a tramcar the trolley pole left the wire, struck 
hin on the head, and inflicted injuries which seriously 
affected his health, inflammation of the brain developing. 

Evidence was given by the conductor and the driver of 
the car and also by the driver of a passing car, that 
the trolley did not strike the boy at all The con- 
ductor stated that shortly after the car had stopped, as 
à consequence of the trolley leaving the wire, he went on the 
top of the car to collect fares. He saw the boy sitting there 
with his hands to his head. The conductor asked hin what 
was the matter, and he made no reply. When the boy was 
vetting off later on he made no complaint. He believed that 
the trolley did not strike the boy at all. The driver of the 
passing tramcar, who saw the trolley leave the wire, said that 
the trolley did not fall straight down, but swayed round in 
a lateral direction. It was shown that the car was only 
going at the rate of 5 or 6 tiles an hour. 

Mr. G. М. Harris, general manager of the tramway system, 
told the Court that the car on which the accident occurred 
was properly equipped, and that it was constantly in use 
since the accident, as before it. No repairs had since been 
done to it. A trolley on leaving the wire invariably jumped 
upwards. The suggestion made on the previous day that the 
tramway tracks were defective was nonsense. Even if they 
were, 1t could have no eftect on the trolley. Trolleys осса- 
sionally left the wires everywhere, and soinetimes no explana- 
tion could be given of it, and so far as electrical science had 
gone, no means had yet been devised to prevent it. In cross- 
examination, Mr. Harris’s attention was drawn to the fact 
that on the Dublin and Lucan Electric Tramway a steel bar 
had been placed along the top of the car to protect passen- 
vers from being struck by the trolley. Mr. Harris said that 
he was aware of that. The Dublin tramcars had no such 
arrangement, and he did not see the slightest use in it. 

Mr. GROsART, manager of the Dublin and Lucan Tramway, 
said that he had examined the trolley and the equipment of 
the car in question, and found all in proper working order. 

In his summing up, Mr. Justice Dopp said the Tramway 
Co. could not be held responsible if they could not have reason- 
ably anticipated the accident, and their witnesses said they 
had never known such a thing to have happened in their 
experience. Even if the car was going fast it did not con- 
stitute neghyence, unless the driver could reasonably have 
anticipated that the speed of the car would have resulted in 
the trolley falling. 

llopGEs v. WEBB. 

(The Electrical Trades Union Dispute.) 
Mr. Justice PETERSON, on Friday, February 20th, in the 
Chancery Division, delivered a reserved judgment in the case 
heard in the previous month in which Mr. Sidney Dumas 
Hodges sought an injunction to restrain the defendant, Mr. 
William John Webb, the London secretary of the Electrical 
Trades Union. or his agents, from interfering or attempting 
to interfere with his employment, and the right to dispose 
of his labour as he willed. | 

Mr. Hughes, K.C., and Mr. Н. G. Purchase appeared for 
the plaintiff, and Mr. Cunliffe. K. C., with Mr. К. Н. Hodge 
represented the defendant. Е 

The plaintiff is а member of the National Association of 
Supervising Electricians, and was engaged in October last n 
the capacity of foreman electrician on a contract at Delecta- 
land, Watford. His case against the defendant was that 
because he would not join the Electrical Trades Union, the 
workmen were called out on strike, in consequence of which 
his employers, in order that they might carry out their 
contract, had to discharge him. On bebalf of Mr. Hodges, 1t 
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was contended that the defendant had tried to coerce the 
plaintiff to abandon his membership of the N.A.S.E., and join 
the other union, that he had conducted & malicious vendetta 
against plaintiff, and that the case came within the decision 
ot Valentine and Hyde bearing upon the same points. 

The defendant's case was that he was entitled to do what 
he had done under the ‘Trade Disputes Act, as his action 
was entirely the outcome of а trade dispute, and much evi- 
dence was taken to prove that а dispute did actually exist at 
the time when the defendant did that of which the plaintill 
complained, 

Mr. Justice PETERsoN, in the course of his judgment, which 
occupied over an hour in delivery, said that the National 
Association of Supervising Electricians, which was formed in 
1914, was at first in the шаш an educational institution, and 
under its rules its members were prohibited from taking part 
in trade disputes. In 1918, however, it was registered as a 
trade union, but it failed to obtain recognition by the Trade 
Union Congress, and it was apparent that the Electrical 
Trades Union considered there was ground for believing that 
the N. A. S. E. was under the influence of, and had the syu- 
pathy of, the employers. Under these circumstances the 
E. T. G., rightly or wrongly, objected to its members working 
with members of the N.A.S.E. The E.T.U. at the beginning 
of 1919 had withdrawn all its members employed by a firm 
because the firm employed members of the N.A.S.E., and the 
strike remained still unsettled. It was, said his lordship, an 
acute and burning question between the employers and Ше 
workmen in the industry. The London section of the National 
Federated Electrical Association—the eiuployers' federation— 
had passed a resolution declining to yield to the policy of 
the E. T. U. He was of opinion that the defendant did 
ask the plaintiff to join the E.T.U. When he, plaintiff, re- 
fused to do so, he said he would call the men off the Job, 
and that they would not return until he was disinissed. Низ 
lordship said he did not believe the allegation that the de- 
fendant had made use of a threateifing gesture, und he was 
satisfied that the only effective reason for calling out the 
men was the refusal of the plaintiff to join the E.T.U. He 
did not think it would be fair to draw the inference that tne 
men were withdrawu from their work because the defendant 
was annoyed at the observations made by the plaintiff. 

It was the sole duty of a judge, in a case of this kind, to 
consider whether a complaint was lawful or unlawful. After 
the passing of the Trade Disputes Act in 1908 it was impos- 
sible to argue that if an authorised trade umon official called 
out the members of his union in furtherance of a trade dis- 
pute. he was liable to be sued merely on the ground that he 
interfered with the business of the employer or the employ- 
nent of any person. In his view, there was a trade dispute 
in this case, and whether the trade union. was right or not 
appeared to be immaterial. There was a trade dispute be- 
tween the emplovers and the workinen, and he was unable to 
hold that defendant had used such coercion against Messrs. 
Tyler & Freeman, the employers, as to render him liable in 
damages to the plaintiff. Coercion was a word of ambiguous 
import. The pressure used in this case was not coercion 
which constituted ground tor action. Ik it were, there would 
be few strikes in which emplovers or workmen, or both, 
could not say that they had been coerced. The question was 
whether the defendant had emploved unlawful means, anc 
that question was not to be solved by saying that defendant's 
words amounted to a threat. No legal exception could be 
taken to a strike, and it was not an illegal act to intimate 
that under certain circuinstances a strike would take place. 
It could not be unlawful pressure to protest, after due intima- 
tion, and say that a strike would take place. He was not 
prepared to hold that defendant could be made liable in 
damages to the plaintiff for saving that he intended to do 
that which he was by law entitled to do. It might be called 
а threat by some people, but whether it was а threat or a 
warning. it was in fact a statement that defendant would 
adopt lawful means for the purpose of giving effect to the 
anion's lawful policy. The conclusion at which he had arrived, 
his lordship said, was that the defendant endeavoured to 
persuade plaintiff to become a member of the Electrical 
Trades Union, and that while doing so he pointed out that 
if he (plaintiff) persisted in his refusal to do so he would 
inevitably Le exposed to difficulties in the future. Не did 
not think that after making the observation in question the 
defendant used threats towards the plaintiff. He did not 
consider the question whether, if it was a threat, defendant 
vas liable to be sued for threatening to give effect to the policy 
of the union in a trade dispute between employers and the 
union. In his view that was a question of fact which it was 
not necessarv бо answer. The action, therefore failed, and 
would be dismissed with costs. 

Indgment was accordingly entered for the defendant with 


vosts, 


BREACH OF THE FACTORY ACTS. 
AT Sunderland Police Court on Fridav, Messrs. Wm. Gray & 
Co.. Ltd. (the Wear Shipvard), Pallion, were summoned in 
respect of five alleged breaches of the Factory Act. Mr. W. B. 
LAUDER, for the prosecution, said the case was brought 
because of defendants’ neglect to observe electricitv regula- 
tions on December 16th, with the result that a youth named 
Robert Allan Black was killed. By the regulations an autho- 
rised person to supervise the undertaking of certain repaire to 


an electric cable used for supplying light to a ship in course 
of construction had to be over 21 years of age. Black was 
only 16 years of age, and he had an assistant only 17. А 
mishap occurred, and through some means while Black was 
coupling two electric wires he was killed by shock. Defen- 
dants, who said they had no knowledge of what was being 
done and did not consent to or connive at it, were fined £5. 
Convictions were recorded without penalty on two other 
counts alleging that inadequate precautions had been taken. 


TRANSFORMERS FOR ELECTRIC FURNACES. 


AT Newcastle-upon-Tyne, on February 9th, Mr. J. L. Thomp- 
son’s paper on the above subject, an abstract of which 
appeared in our issue of January 30th, was read and discussed 
before the NORTH-EASTERN CENTRE of the INSTITUTION OF ELEC- 
TRICAL ENGINEERS. | 

Mr. V. &roBiE thought it was the first time that the subject 
had been dealt with publicly. He had not known any break- 
downs due to tappings, the ttoubles they had had were on the 
H.T. side, and due to radial, rather than axial stress. The 
corner windings broke down sometimes, due to abrasion con- 
sequent upon movement inside the transformer; insulation 
gave way there more quickly than elsewhere. That the 
stresses were low was hardly the point; it was not the 
magnitude of the stress, but its repetition that caused the 
abraeion of the insulation. As to the passage of oil through 
the ventilating ducts, he knew one case where a transformer 
had broken down from want of ventilation, and in that case 
the builders, in order to get greater reactance, had put in 
some special iron between the windings, and to do so had 
cut down the size of the ventilating ducts. The interleaving 
of the L.T. conductors was another illustration of the fact 
that practice did not always follow theory. Regarding power 
factor, he mentioned a case where they had 7.500 amperes 
on one phase of the transformer, and another where they had 
10.000 ainperes per phase; on one furnace they got 0.93 power 
factor, without interleaving, and on the other they: got 0.92. 
Referring to the author's suggestions to increase the voltage, 
the speaker said that personally he always used two electrodes. 
The practice was to reduce the voltage when the metal was 
molten, probably to 40 volts across the arc. Regarding the 
increase of the size of the furnace, he suggested, instead of 
pne four-phase, two sets of two-phase, which saved com- 
plication for the steel people. 3 

Mr. Taviok said that he had never had a breakdown on 
the tappings. In the diagram of the connections of the 
furnace transformer with the H.T. auto-regulating transformer 
and external reactance the choke coil was shown on the left 
hand. He suggested that it should be on the other side, so 
that it might Jessen the switchgear needed. He had taken 
several power factor readings, and got 0.95 and 0.96, but over 
a period the average was 0.92. I 

Mr. PARROTT remembered some vears ago being called o 
see a plant where the transformer was blamed because the 
furnace would not melt; thev could not get sufficient energy 
into the furnace. On examination of the lay-out, he found 
that they only got about 40 per cent. of the normal voltage 
that they should have had, and when that was altered, all 
went smoothly. He thought a suitable arrangement for large 
work would be to place the plant so that the transformer 
would be directly underneath the furnace; they could then 
bring up the leads through the floor, and so get the shortest 
possible length. | 

Mr. CLoTHIER explained that years аро it was the practice 
to design transformer tanks with pockets into which the 
cables were brought through glands, so that there were no 
bare conductors exposed. He wished the author would in- 
clude terminals arranged in that way. He thought that the 
question of the proper enclosure of conductors applied par- 
ticularly to the cominents made in the paper concerning the 
failure of tappings. A booster transformer. or an induction 
regulator for voltage variation, was introduced because the 
author found a difficulty in insulating his tappings. Surely 
the remedy was to improve the tappings, and not to foist 
this extra apparatus on the user. The remarks he had made 
about the enclosure of the conductors were, he admitted. 
difficult to apply to the „т. side. There was no reference to 
failure of the switchgear; they were told that the troubles of 
the transforiner had been overcome, he might tell them that 
the switchgear troubles also had been overcome. i 

Mr. SriGANT. referring to the reinforcement of tappings. 
especially at the point where they were brought out, said 
his recent experience was that in certain directions manu- 
facturers were inclined to take the view that when thev were 
taken out at the centre it was not so necessary to reinforce 
them. He thought they should be as strongly reinforced 
at the centre, as at the end. because thev were still likelv 
to get high stresses and so damage the insulation. Numerous 
ventilation ducts should be avoided; it was far more important 
to provide a smaller number of ducts of a larger size so that 
they would get a substantial body of oil circulating througn 
rather than have a larger number of ducts of a smaller size 
which were alwave liable to facilitate sludging. | 

Mr. Cann, Mr. Porter, and Mr. Davipsow also took a brief 
part in the discussion, and Mr. THOMPSON replied. 
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NEW PATENTS APPLIED FOR 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this jcurnal by Messrs. Ssrron-Jonss, O'DELL AND 
TEPHENS (successors to W. P. Thompson & Co., of ndon), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


3.865. Word-counter and speed-tester for telegraph circuits." I.. L. 
Ravenscrort. February 9th. 


3,879. '' Electric switches." J. A. CRaRrREE. February 9th. 


3.889. '' Time-limit relays, circuit-breakers, &c." В. Н. 
MiRREY and А. RrEvROLLE & Co. February 9th. 


3,891. “ Electric rivet-heaters." R. F. WoopBURN. February 9th. 
3,897. ''Sparking plugs." А. Sauser. February 9th. 


| 3,906. “ Sparking plugs and their relation to cycle 
BUCHANAN, February Yth. 


3,914. '' Protective arrangements for alternating-current electric circuits.“ 
К. A. R. Borrox and Siemens Bros. DNN Works. February 9th. 


3.918. Electric measuring or indicating instruments." BritisH THOMSON- 
Houston Co. and R. C. Сілхкек. February Mh. 


3.922. Electrically-operated diaphragm horns." A. R. Ккакхеү and B. A. 
Quit. February 9th. 


3,939. “ Ignition magnetos for internal-combustion engines.“ FABRIQUES 
DES MONTRES ZENITH, SUCCESSEUR DE Fapkigtes Оьз MoNiRES ZENITH. G. 
FavRE-Jacor ЕТ Cie. February 9th. (Switzerland, April 15th, 1919.) 


8,940. Ignition magnetos for internal-«ombustion engines.“ FaBRIQUES 
DES MONTRES ZENITH, SUCCESSEUR DE FaRRiQUES. DES MONTKES ZENITH. G. 
ҒАУКЕ-ЈАСОТ ET Cig. February 9th. (Switzerland, June lith, 1919.) 

3.972. Magneto-electric ignition apparatus for explosion engines." R. E. 
Heekp. February 9th. (Germany, May 30th, 1919.) 

3.974. High-tension magnetos for four-cylinder — internal-combustion 
engines," Soc. Perfecta. February 9th. (France, February 8th, 1919.) 

3.979. Portable electro-magnetic appliance for treatment of the haic." C. 
Склнлм and P. E. Мокслх. February 9th. 

3.987. Electrical resistance apparatus." P. Н. Dawe. February 9th. 

4,003. '' Carrier for electric lamp, &c., shades, reflectors, &c."' A. Р. 
RUTHERFORD. February 10th. 

4.012. Electric lamp." G. A. Fennimore. February 10th. 


4,016. “ Coupling dynamos, &c., to internal-combustion engines." S. L. 
Ba. EV. February lOth. 


4.049. Electric incandescent lamps." L. В. Copp and C. Martin. Feb- 
ruary 10th. 


4.058. Electric heating apparatus." С. F. Josern. February 10th. 
4.078. Electric lamps." А. Konigczny. February 10th. 


4,085, *'' Electric switches. British Тномѕох-Носѕтом Co. 
Electric Co., U.S.A.) February 10th. 


4.102. '' Testing sparking plugs." W. S. Worrr. February 10th. 


LrrsoN, J. 


of engine." A. 


(General 


4,103. “ Apparatus for testing lamps, fuses, sparking plugs, induction coils, 


бс." W. S. Worrr. February 10th. 


4.104. '' Means for supply of electric current to railway, &c., tracks." W. 
T. Jones. February 10th. . 


4,117/8/9. '* Negative plates for electric accumulators." А. Poucnain. 
February 10th. 
1.120. Negative plates for electric accumulators and manufacture of 


sa ne." А. Poucuatn. February 10th. 

4.128. Electric starters and cut-outs for electric lighting plants employing 
internal-combustion engines.“ С. C. GARRARD. A. H. RAIN and W. WiLSON, 
February 11th. 

4.144. Combined electric switches and wall plugs and sockets." W. 
Compson, A. E. Riad and WaLsaLL HagbwakE MAN UAC IU RING Co. Febru- 
ary llth. 

4.172. Trolley-pole heads for electric vehicles.” 
ary llth. 

4,185. '' Arrangement for receiving submarine telegraphy, &c."' M. D. 
DINITRIEVITCH. February llth. 

4,204. '' Electrical apparatus." British THomson-Hovuston Co. (General 
Electric Co., U.S.A.) February llth. 

4.214. '' Electrical apparatus for indicating and repeating movements at 
distances." J. L. Косим. February llth. (France, January 3rd.) 

4.225. Electrode holders for electric arc welding or cutting." 
Waters. February 11th. 

4.231. Distributing devices for high-tension ignition machines.“ R. 
Воѕсн Акт. Ges. February Ith. (Germany, March 9th, 1918.) 

4.239. Measured service devices for telephone systems." AUTOMATIC TELF- 
PHONE MANUFACTURING Co. (February llth. (United States, February 12th, 
1919.) 

1.249. Device for ascertaining direction of submarine sound 
©тсхл Ges. February Ith. (Germany, November 20th, 1917.) 

4.244. Device for ascertaining direction of submarine sound waves.“ 
SiGNAL Ges. February llth. (Germany, June Sth, 1918.) 

4,255. " Electric light attachment for rifles, &c." С. F. Rosario. Feb- 
ruary llth. 

4.260. Electric switches.“ J. 
20th, 1919.) 

4.269. COurrent-distributor for magneto-electric ignition apparatus." M. 
SrROBEL. February Mth. (Germany, March 2nd, 1918.) 

4.273. Wireless telegraphy and telephony," Н. Morris-Arrey, А. K. 
MacRORIE and С. Siuearinc. February llth. 

4.274/5. Transmitters for wireless telegraphy and telephony.” 
Macrorig and G. 5нклкїхс. February Hlth. 

4,280. “Electrically producing gas for internal-combustion engines, &c.“' 
T. McCreceann. February 12th. 

4.292. Electric overhcad coke convevers, &c."" J. Wiciey. February 12th. 

4.293. Machine for connecting tidal, &c., energy to mechanical and clec- 


E. FARRELL. Febru- 


C. n. 


waves. 


Улун. February llth. 


(France, March 


A. K. 


trical energy.“ G. NEW MAN. February 12th. 
4.306. Electric switches," E. Waternouse. February 12th. 
4,311. '' Mine-signalling ssstems.“ AUTOMATIC TELEPHONE MANUFACTURING 


Co. and Н. L. Searjyeany. February 12th. 

4.314. Sparking plugs." P. К. Cartwricut and E. T. GLAN VIII. Feb- 
ruary 12th. 

4.351. Fittings for arc, &c., lamps." II. Berry. February 12th. 

4.377. Portable electric lamps." Conrscsig: GENERALE D'ELECTRICITE. 
February 12th. (France, May 27th. 1916.) 

4,390. ''Sparking plugs J L. Prarer 
ber 28th, 1918.) 

4.396. Wireless telegraph receivers." L. B. Turner. February 13th. 


4411. ‘* Protective arrangements for electric distribution and transmission 
systems.“ CaLLENDER's Caste & Construction Co. and P. V. Hunter. Feb- 
ruary 13th. 

4.417. Trolley-wheel head and bearing socket of electric traction equip- 
ments, &c." J. К. Marowg. February 13th 

4,426. '' Electrical device for recording fires and burglaries and for gas, 
chemical and water protection.” EvectkicaL Contraction Co, and R.. D. 
EN CLAN D. February 13th. 


February 12th. (France. Septem- 


4,431. “ Electrical conductors." Etna Licutinc & Hxarix d Co., С. Hook- 
HAM and H. R. Prosser. February 13th. 


1.454. Wind power electricity-generating plant." P. Burns and Е. H. 


Jones. February 13th. 


4,455. '' Electric alarm for motor vehicles.“ 
ary 13th. 


4,463. ‘‘ Protective devices for alternating-current systems. C. C. GARRARD. 
A. E. МсСоігЕ and А. Н. Капіхс. February 13th. 
4.467. '' Magnetic blow-out devices." Т. ZwiicBERGK. February 13th. 


4.470. Terminal connections for electric conductors." О. Imray (R. 
Bosch Akt. Ges.) February 13th. 


4.471. '"Releasing devices for armatures of electric-starting motors. R. 
BoscH Акт. Ges. February 13th. (Germany, February 20th, 1919.) 


4,479. ‘ Electrical illuminating apparatus for kinematograph projecting 
apparatus, &с.'' С. Tsereati, February 13th. (Italy, August 27th, 1919.) 


4.494. Controlling devices for alternating-current dynamo-electric ma- 
chines.” Bkrrism Тномѕох-НосѕЅтом Co. апа H. W. TA Von. February 13th. 


4.495. Vacuous electric discharge devices. British Тномвом-Нос$том 
Co. and J. Gray. February 13th. 


4.901. . Automatic telephone systems." AUTOMATIC TELEPHONE. MANUFACIUR- 
ING Co. February 13th. (United States, May 3lst, 1919.) 


4.521. Automatic attachment for turning off electric switches, gas taps, 
&c." Е. C. Exnecotr. February 14th. . 


4.523. Electrical apparatus for heating air used in machines for drying, 
cleansing or carbonising wool, cotton, &c. E. Jenkins. February 14th. 
4,526. '' Electric pianos." J. I. Hate. February 14th. 


4.529. '' Cooling tanks for electrical transformers, &c.“ „ E. J. JENKINS. 
February 14th. 


4.531. ‘ Single-phase transformer." L. Guiseppe. February 14th. 


4.544. Carrier for electric lamp shades, reflectors, &c." А. P. RUTHER- 
FORD. February 14th. 


4.546. Sparking plugs." Н. S. Cooke. February 14th. 

4.570. Magnetic deflectors for electric arcs in lamps, searchlights, с. 
Н. C. Gison and J. P. Yorke. February 14th. 

4,577. ''Incandescent electric lamps, &c." J. T. Catroway. February 14th. 

4,583. ''Crystal detectors of electric currents." Н. M. Dowskrr. Febru- 
ary l4th. 

4.592. Flame-proof boxes for switches, fuses, &c.” W. T. HeNLEV's FeLE- 
GRAPH Works Co. February 14th. 


L. W. APPLETON. Febru- 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

5,918. ELECTRICAL MEASURING APPARATUS. 
March 27th, 1917. (114,632.) 

7,006. COINFREED TELEPHONE CALL-BOXES, Ges. 
May 25th, 1914. (115,241.) 

7.011, CoiNFREFD TELEPHONE CALL-BOXES. Ges. fur Elektrische Industrie. 
March 19th, 1917. (Addition to 115,241.) (115.242.) 

18,208. ROTATING MAGNETS OF MAGNETO-ELECTRIC IGNITION APPARATUS, Scin- 
tilla. November 6th, 1917. (120,902.) 


18.626. ELECTRIC VALVE AMPLIFIERS. 
November 13th, 1918. (137,876.) 


20,170. AUTOMATIC TELEPHONE SYSTEMS. D. S. Hulfish. December 8th, 1917. 


(121,471.) 
2918. 

1.976. ELECTRIC LAMPS OR LANTERNS. J. Y. Fletcher and Е. W. Ball. Janu- 
ary 27th, 1919. (137,914.) 

3,64L ELECTRIC couPLINGS. W. C. Lea. February 14th, 1919. (137,932.) 

4,299. MAGNETIC DEFLECTORS FOR ELECTRIC ARCS IN LAMPS, SKARCHLIGHTS, AND 
THE LIKE, J. P. Yorke. February 20th, 1919. (137.937.) 

7,294. AUTOMATIC COIN-OPERATED TELEPHONE CALLING APPAKATUS. T. M. 
Fletcher. March 24th, 1919. (137.958.) 

8,478. SraRKING PLUGS. G. Н. Barraclough. April 4th, 1919. (137,967.) 

13,028. CoNrIROL MEANS FOR ELECTRO-MAGNETIC RECIPROCATING DEVICES. 
Igranic Electric Со. (Cutler-Hammer Manufacturing Co.) Мау 23rd, 1919. 
(138,001.) 

13,664. Macnetos. B. Ames. May 29th, 1919. (138,007.) 

13,920. SveaARKING PLUGS. Н. R. Wilks. June 2nd, 1919. (138,008.) 

16,431, SPaRKING PLUG РОК INTERNAL-COMBUSTION ENGINES. L. Febbraro. 
June 30th, 1919. (138.023.) 

18,325. STORAGE BATTERY LOCOMOTIVE. Mancha Storage Battery Locomotive 
Co. August 31st, 1918. (132.233.) 

18,933. METHODS OF INDIRECTLY COUPLING A RADIO-TELEGRAPHIC ANTENNA TO А 
HIGH-FREQUENCY ALTERNATOR. J. Bethenod. July 30th, 1918. (130,614.) 

20,149. INSULATING CAPS FOR ELECTRICAL JOINTS. M. Ritsema. September 
28th, 1918. (132,779.) 

20,313. SPARKING PLUGS FOR EXPLOSION MOTORS. R. Breton. June 4th, 1919. 
(138,037 .) 

21.049. ELECTRIC KETTLES AND THE LIKE. А. S. Ford. August 27th, 1919. 
(138,039.) 

21,855. ELECTRIC REACTANCR COILS OR TRANSFORMERS. Electrical Improve- 
ments, Ltd., and J. R. Beard. September Sth, 1919. (Addition to 133,135 ? 
(138,043.) 

24,121. ELECTRIC IGNITION APPARATUS. American Bosch Magneto Corpora- 
toin. October Ist, 1918. (133,318.) 

26.166. MEANS FOR COOLING DYNAMO-FLECTRIC MACHINES. 
anderson, November 26th, 1918. (135.825.) 


Siemens & Halske Akt. Ges. 


fur Elektrische Industrie. 


G. F. Partridge and B. S. Smith. 


E. F. W. Alex- 


A Dutch Ericsson Teiephone Works.—The firm of 
Koopman & Co., of Amsterdam, announce that, with the oo-opera- 
tion of the Almanna Telefon A.B. L.M. Ericsson, of Stockholm, 
they have formed a group who have taken over the shares in the 
Electrische Werktuigen Fabriek, of Rijen. near Breda. It is pro- 
posed to convert the latter into the Nederlandsche Ericsson 
Telefoon Fabrieken, with a share capital of 3 000,000 florins (pre- 
war, £250,000). In order to posseas a sales organisation for 
Holland and the Dutch colonies, an agreement has been entered 
into with Koopman & Co., who have for years past imported 
telephone plant from Sweden, and who since 1916 have taken over 
the connections of the Netherlands Bell Telephone Oo., in so far 
as these were not transferred to the Dutch Government. 
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THE IMPROVEMENT OF INDUSTRIAL 
RELATIONS. 


Wr have lately dwelt upon the need for the spirit of 
confidence, and in doing so we pointed out the vastness of 
the subject of industrial relations. We therefore make no 
apology for returning во soon to its consideration. | 
Let us begin, then, by stating boldly our opinion that 
the relations between the various sections of the industrial 
world were never better than they are to-day. It is true 


that— 
Hope springs eternal in the human breast : 


Man never is, but always to be, blest. 


We may add to the last line that man never is, but 
always vas, blest. One hears almost every day some such 
expression as those were days, but we did not appreciate 
them; the good old times”; and so on and so forth. 
Yet there are few who would, even if they could, set the 
clock back to а former time which may seem, on looking 
backward, to have possessed advantages. "There has always 
been something capable of improvement about the relations 
between employers and employed; and much that is in 
the nature of improvement has been brought about. It 
logically follows, therefore, that the present condition of 
things, although itself undeniably capable of further 
improvement, must be the best that has yet existed. 

We hear much about the desirability of the human 
touch, and this is often coupled with lamentations about 
the disappearance of the personal contact which formerly 
existed between the master and his workpeople. If this 
personal contact was everything that could be desired— 
we are not denying that in some cases it may have been— 
why did the employed classes ever begin to realise that their 
interests would be best served, not by leaving things to the 
sense of justice of their employers, but by combining 
together and being loyal to one another ? 

There has been for a long time a general tendency towards 
combination, coalescence of groups, and joint action. 
This tendency has existed among the employers as well as 
among the workpeople, and so far as it tends to promote 
progress by the elimination of cut-throat competition, and 
the consequent acquisition of the wherewithal for research 
and advancement, combination has much to recommend it. 
It was stated recently by a correspondent in a contemporary, 
and we have not seen or heard it seriously denied, that it is 


more than difficult, it is next to impossible, for an individual 


to exchange from a position in one firm to a position in 
another firm in the same line of business, Combination of 
this character we believe to be wholly bad. It tends—or, 
rather, it endeavours—to restrict progress. No such 
endeavour can be permanently successful, but the tendency 
is wrong. If men find it difficult to get ahead, they will 
embark in something else which offers, or seems to offer, 
better chances. It cannot be advantageous to drive good 
men out of their chosen walk of life, and only the less pro- 
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gressive will remain in underpaid positions which offer 
little or no scope for advancement. 
be effective progress in a profession or industry which is 
manned by a second-class personnel. There should be 
freedom of movement, and we should welcome a little 
more openness in the advertising of positions. Why do во 
many invite the applicant to reply toa box number ? Why 
do во few state the value set upon the position ? Why do 
so many deny the applicant a reply, even when а stamped 
and addressed envelope is sent with the application ? Апа 
on the other side, those who seek advancement might with 
advantage be equally open. 
of, and if everyone could persuade himself to be frank there 
would be nothing unusual about it. | 

We do most strongly feel that the spirit of confidence 
would be promoted as much by candour and frankness as 
by any other means. All profess to be working for 
progress. Most people believe that progress is perpetual, 
and differ from Dean Inge, who says that belief in 
perpetual progress as a law of nature is a superstition which 
has no basis in history, science, or religion ; civilisation 
has hardly changed human nature. There has been much 
in the last half-dozen years to emphasise what truth there 
is in this proposition, but we venture to think that 
advancement in the knowledge of nature is entitled to be 
described as progress. History shows progress in the condi- 
tions of living: science shows progress in knowledge. 
Progress in religion is more difficult to gauge ; but duelling 
has been abolished, and much has been done for the poorest 
classes by people who are really philanthropiste, and not 
big business men who rightly seek to do away with all 
causes of inefficiency. 

Extremes are almost always wrong, and arise from а 
limited outlook. The extreme towards which the employer 
tends is the reduction of expense by every means in his 
power, and the appropriation of all resultant profit and 
advantage, even if unemployment should he the result. 
The extremists on the other side want the profit and 
advantage arising from the use of machinery and the 
adoption of more efficient methods to go into their own 
pockete. The Englishman seems to have an affinity for 
compromise —в sort of natural aptitude for it —and in this 
case, ав in во many others, the right lies somewhere between 
the two extremes. When the manifestation takes the form 
of a coalition government, it is universally damned, but 
since it is damned for many and various reasons, all of 
which conflict with one another, this should not be accepted 
as a sufficient cause for the disregard of the principle 
involved. 

Some of the profits arising out of increased efficiency, and 
consequent increased production, should go one way and 
some the other. The antagonism towards payment by 
results will, we believe, lessen, and finally disappear 
when it is properly understood. It is a big subject, and 
we do not propose to tackle it seriously at the tail end of 
an article. It may be taken that the ideal scheme will not 
be as simply and easily arrived at as is sometimes supposed. 
It will not do to increase payment in proportion only to 
increase Іп output. Sometimes an increase in output may 
result in an altogether disproportionate increase in profit — 
in the case of a gold mine, for example. That portion of 
individual remuneration which represents the cost of living 
should be roughly proportionate to output: but the part 
which represents profit, or saving capacity, should depend 
largely on the profit earned by the employer, and it is this 


part which ought to go up or down as profite fluctuate. 
The ideal may be difficult of attainment, but it is not 


impossible, and if diligently sought after, with mutual“ 


goodwill, it ought to be achieved, 


And there cannot | 


There is nothing to be afraid | 


IN our editorial columns on December 
А German — ioi, 1919, under the heading of * Who 


Misrepresentation. 

are the Buyers?” we reproduced a 
quotation from the annual report of the Berlin A.E.G. The 
extract was that the directors stated that the demand for 
the company’s products on the part of neutral countries, 
and of “hitherto hostile countries,’ shows that German 
industry still enjoys its former esteem." We ventured to 
express doubts as to the accuracy of the assertion in 
regard to Allied countries, with the exception of reparation 
work in France for tbe purpose of expediting the work of 
industrial reconstruction, and suggested that British firms 
could produce manufactures equally as good as, if not better 
than, the Germans’. To our astonishment these comments 
have been distorted into a confession of “despair,” in the 
course of an article published in a Berlin newspaper on 
February 10th, by “ E. Z.," who has sent usa copy of the 
paper with words written on it showing that he is E. Zehme, 
privat dozent (private coach) at the Royal Technical High 
School at Charlottenburg. We do not propose to discuss 
his ubuse and depreciation of the British electrical industry, 
or his pointless taunt that we may find a larger export 
market for а time by marking British goods “ Made in 
Germany.” But before attempting totake us to task again, 
it would be well for this privat dozent to cultivate bis 
knowledge of the English language so as to avoid misrepre- 
sentation of facts in the future, unless he is one of the 
celebrated “ twisters ” (Machenschaftler), of whom Germany 
possesses a not inconsiderable number. 


Тнк Bill which the Institution of 
Civil Engineers has introduced into 
Parliament to compel all engineers 
practising as civil engineers to be registered, and also to 
prevent any unregistered civil engineer from using the 
letters C.E.” after his name, bas naturally enough created 
considerable stir among the other engineering institutions. 
The object behind the Bill, of course, is the Jaudable one of 
improving the status of the engineer to that of the legal and 
medical professions, and to that, in principle, no engineer 
has any objection. The point in connection with the Bill 
of the Institution of Civil Engineers, however, is its 
possible detrimental effect upon the other branches of 
engineering, which regard themselves as on a par with civil 
enginecring, for a clear line of demarcation between the 
profession of а civil engineer and otber branches of 
engineering is not ea&y to draw. For instance, in the 
original Charter of the Institution of Civil Engineers, 
granted in 1828, it is stated that the signatories “ have 
formed themselves into a society for the general advance- 
ment of mechanica: science, and more particularly for 
promoting the acquisition of that species of knowledge 
which constitutes the profession of & civil engineer, being 
the art of directing the great sources of power in Nature 
for the use and convenience of man, as а means of pro- 
duction and of traffic in states, both for external and internal 
trade, as applied in the construction of roads, bridges. 
aqueducts, canals, river navigation and docks, for internal 
intercourse and exchange, and in the construction of ports, 
harbours, moles, breakwaters, and lighthouses, and in the 
art of navigation by artificial power for the purposes of 
commerce, and in the construction and adaptation of 
machinery and in the drainage of cities and towns.“ 

This is a fairly comprehensive definition, and it is not 
difficult to see tbat it covers many branches of engineering 
in which there has been specialisation since it was first 
drawn пр; for instance, mechanical engineering, electrical 
engineering, and municipal engineering, to mention three 
of the leading branches. It is not, therefore, surprising 
that the Councils of à number of leading engineering insti- 
tutions have taken up the question of the principle involved 
in the Bill of the Institution of Civil Engineers with con- 
siderable activity, and interviews, of an entirely friendly 
character. have taken place with the Council of the Insti- 
tution of Civil Engineers. There are hopes that an amicable 
settlement will be reached, although it is clearly understood 
that the other institutions are determined to oppose the Bill 
if it is felt that the rights and privileges of their members 
will be encroached upon by it, The whole question of the 


The Registration 
of Engineers. 
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registration of engineers on lines similar to those which 
obtain in the case of lawyers and doctors, is а broad and 
difficult one, and can hardly be dealt with in а sectional 
manner, because no branch of engineering is likely to reat 
eontented whilst another branch receives at the hands of 
the Legislature privileges which can equally well be applied 
to all engineers. However, the negotiations between the 
parties are being carried on in the most friendly spirit, and 
if an arrangement can be come to whereby the status of all 
engineers can be raised to the level in public estimation 
which it ought to occupy, so much the better, for strife 
among engineers on this important question ought to be 
avoided at all costs. Many civil engineers, of course, are 
also members of the other institutions, and that in iteelf 
ought to pave the way for an arrangement to be come to 
which will avoid the spectacle of engineers fighting each 
оа on this question in the Parliamentery Committee 
ms. 


IN a letter printed in our “ Corres- 
pondence" columns, Mr. Carl Hering 
gently satirises the Einstein theory, which seems to be 
incapable of statement in the vulgar tongue. Asa matter 
of sober fact, we are not at all sure that Mr. Hering's 
humorous proposition is not really in accordance with the 
theory, in which time appears to constitute a fourth dimen- 
sion—and time is associated with motion. But we may 
point out that a straight line may be moved without generat- 
ing a surface, and а plane without generating а volume. 


Relativity. 


Whether a solid may be moved without introducing a fourth 


dimension we are unable to say, hut assuming that the 
motion of a solid most closely analogous to that of Mr. 
Hering's plane is expansion or contraction, we again meet 
with the question whether time is а dimension. 

We have endeavoured to provide our readers with a simple 
statement of the fundamental principles of the Einstein 
theory (see Mr. К. W. Western's article оп ** The Principle 
of Relativity Simply Explained," in our issues of September 
26th and October 8rd, 1919, and editorials in our issues of 
November 21st and January 9th), but it must be admitted 
that the subject is one of immense difficulty, not only to the 
man in the street, but even to the expert; Sir Oliver 
Lodge, at & recent meeting, chaffingly asked Prof. Eddington 
(a leading exponent of the theory) if he thought he under- 
stood it himself ! | | 

A remarkable letter appeared in Nature of February 12th, 
signed “ W. G.,“ in which the writer drew an extraordinary 
parallel between the  non-Euclidean geometry of the 
Einstein theory, and the conditions obtaining in the space 
behind a convex mirror; the article is most ably written, 
extremely interesting, and well worth reading. The author 
quaintly and appropriately winds up with a reference to 
Alice through the Looking-Glass” : According to the 
theory of relativity, if the observer is moving with the 
velocity of light, time remains unchanged. This must 
have been the case with the Mad Hatter. With him it was 
always six o'clock, and always tea-time." 


" WE wonder how many of the engineers 
as Mrs „ Or managers of the five-hundred-odd elec- 
P tricity undertakings scattered up and 

down the country could pass even am elementary examina- 
tion on the provisions of the various Electric Lighting Acta. 
One might, perhaps, be surprised to find how few had more 
than a bowing acquaintance with them, to say nothing of those 
to whom they are little more than a name. Of course, with 
big undertakings, a good knowledge of the Acta is necessary, 
otherwise one is sure to land in pitfalls. But with small 
4 undertakings, it is surprising how, with luck, an almost 
complete ignorance may go on, year after year, in unbroken 
serenity. We say with luck, but as one cannot always rely 
on luck, it is the more politic course, perhaps, to browse 
occasionally on the wise (or unwise) provisions, restrictions 
and regulations that legislators have laid down for the 
guidance, or coercion, of undertakings in these Acts. 
Further, there is the chance of becoming aware of privileges 
hitherto neglected. As a matter of fact, the total volume 
of these Acts, including the new Act of 1919, is anything 
but formidable, And in this case, a little learning ” ів 


just the reverse of a dangerous thing. There are many cases 
that may crop up with consumers, especially with ingenious, 
litigious-minded consumers, where a manager would feel all 
the happier for being able to speak with confidence. There 
are always a certain number of consümers who can be trusted: 
to pull the leg of the underteking if they get а chanee, and. 
& further quota of consumers who, less innocently, are not 
averse to taking advantage of the company if they get the 
slightest opening. Anyhow, one can never tell when such 
knowledge will come in useful. We heard of such a case, 
where the quoting of an Act, united perhaps with a modicum 
of bluff, got over an awkward situation. A truculent 
kinema manager who had come to cross-purposes with the 
Supply undertaking, finding that some offices above his 
premises were supplied through leads taken into his cut-out, 
took revenge hy disconnecting these, boasting of it, and 
refusing admittance. The upstairs offices, of course, 
clamoured straightway for their lighting. The manager 
of the undertaking, however, remembered that апу- 
one who unlawfully and maliciously tam with 
electric wires with intent to cut off the supply is 
guilty of a “felony.” It needed only a telephone inti- 
mation to be conveyed to the offices of the. kinemato-. 
graph company that unless admission was given immediately 
to the undertaking’s man in order to reconnect, a policeman 
and a charge of felony would be the consequence. Admittance 
was given straightway, merely on the personal threat, which 
the Act allowed. Ог, again, perhaps everyone does not 
know that an undertaking can refuse to give.supply to any 
person or company whose payments are in arrears, whether 
in respect of premises to which supply is required, or other 
premises where the same person takes supply. Ог on the 
question of deposita, it is a useful point to know that where 
а deposit is being overstepped, an adequate deposit can be 
demanded on seven days' notice, and if it is not forthcoming 
supply can be discontinued. Also that if an undertaking 
has to becut off for non-payment of account, it can charge 
for the expenses of disconnection. These are only random 
points out of the many in the Acts concerning the 
relations of consumer and undertaking, all of which 
should be known. Properly, of course, not only the 
manager, but all officials who are brought into contact 
with consumers, should, as a neceasary pert of their duties, 
be required to read. mark, learn," and have at their 
fingers’ ends, all the chief points of the Acts as regards 
duties to and of consumers. 


Ox Tuesday, June 29th, the Royal 


5 Agricultural Society of England will open 
Darlington, its annual show at Darlington. We may 


remind our readers that the scope of this 


well-known exhibition is a very wide one, and that it affords 


an excellent opportunity for bringing electrical apparatus to 
the notice of farmers and other residents in the country, as 
well as town-dwellers, thus opening a market of unlimited 
possibilities: Last year, at Cardiff, the local supply 
authorities took advantage of the occasion to organise a 
publicity effort on a large scale, with gratifying resulte, 
and it is to be hoped that the Electricity Committee at 
Darlington will not let slip the chance of going one better. 

The agricultural implement trials do not yet provide a 
class for electrical ploughing, except under the head of self- 
propelled ploughs, for which medals and prizes are offered ; 
but electric motors and electrically-driven machines can be 
exhibited, though, so far as we can ascertain from the 
regulations, no explicit provision is made for a supply of 
electricity for the purpose of showing them in motion—a 
regettable oversight, which may, perhaps, be only apparent. 
The directors of so important a show ought to lead the way 
in a matter such as this, not to wait until the question is 
forced upon their potice. In additicn to agricultural 
articles, there are many categories under which other elec- 
trical appliances may be shown, such as carriages, cycles, 
industrial vehicles, washing machines, culinary appliances, . 
ice-making machines, domestic appliances and household 
fittings, driving belts, books, sewing machines, lubricatorr, 
Ce. All such entries must be made on or before March 
20th, but agricultural articles can be entered up to 
April 1st, on payment of double fees. We hope the 
electrical industries will be strongly represented, 
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A NEW METHOD OF MEASURING HEAVY DIRECT CURRENTS. 


By R. E. NEALE. 


THE usual method of measuring heavy direct currents is by 
means of a moving-coil ammeter (of the millivoltmeter 
type) connected to the terminals of a shunt in the main 
circuit. This method is satisfactory when the measuring 
instrument is not far from the heavy-current conductor, 
except that the energy loss in the shunt itself becomes a 
serious item if very heavy currente are carried. If, how- 
ever, the measuring instrament be 200 or 300 yards from 
the beavy-current cable, the pilot leads must be of large 
cross-section in order that the drop in them may be a 
minimum, and even then the voltage drop which must be 
provided across the terminals of the shunt, in order to obtain 
satisfactory operation, is so high that there is serious 
dissipation of energy in the shunt. 
be over уеб longer distances, the cost of pilot leads and the 
loss in the, main shunt become almost prohibitive. In order 
to overcome these difficulties, reliance has been placed in the 
past ‘upon telephonic communication of instrument readings, 
or upon the use of repeating instruments of various kinds. 

An interesting and entirely novel method of measuring 
heavy direct currents at a distance has been devised by 
Ernst Besag, and is now in use at Frankfort-on-Main. 
The following particulars are from an article in Hlektro- 
technische Zeitschrift. The method depends upon change 
in the choking effect of a choking coil fed with alternating 
current, when the iron core of the coil is magnetised by 
the diréct current to be measured as well as by the alternating 
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FIG. 1. 


current. Referring to fig. 1, the heavy-current conductor, 
C, is surrounded by two iron ring-cores, on which are wound 
the coils D., D, These coils are connected so that there is 
no resultant effect on the current in C due to transformer 
effect from the alternating-current windings. The terminals 
of the latter are connected to the distant station, as shown, 
and an alternating-current ammeter is placed where the 
current indications are required; А.С. supply at 110 volts 
or 220 volte is connected to the measuring circuit, and it is 
necessary that this supply be of constant voltage. frequency, 
and wave form, within the limits now usual in turbo- 
alternator stations. 

When there is no current flowing in c, the coils D,, D, 
exert an almost pure choking effect, and the А.С. ammeter 
reads practically zero. As the current in C increases, so 
does the magnetic saturation of the cores a and B, hence 
the choking effect of р, р, decreases, and the alternating 
current in the measuring circuit increases. For each value 
of the main direct current there is a definite value of the 
alternating current, hence the А.С. ammeter may be cali- 
brated to read directly the direct-current amperes. By 


using à pressure of 110 or 220 volts in the А.С. circuit, the 


requisite current may be kept so low that quite smal] leads 
may be. used without introducing any appreciable error 
from the voltage drop in these conductors. ` ö 

The municipal tramway network of Frankfort-on-Main 
ig supplied principally by turbo-generators in the No. 1 
station, but if the capacity of the latter is exceeded 
the surplus requiremente are supplied from а converter 
station, which is about 24 km. from the generating station. 


If measurements are to 


Hitherto the economical distribution of load between the 
new plante has necessitated continuous telephonic commu- 
nication, but the new system of measurement has now been 
adopted, and there is in the generating station an A.C. 
ammeter calibrated to read up to 5,000 amperes р.с., and 
connected to choking coils in the sub-station by a pair of 
1'5sq. mm. leads. The sub-stetion is similarly equipped 
with а 5;000-атреге ammeter, indicating the bus- bar load 
on the generating station. The resistance of each measuring 
circuit is about 70 ohms, and the town supply of 120 volts, 
45:8 cycles is used in the measuring circuit. 

The oscillograms reproduced in fig. 2 were obtained by 
using the power supply (220 volts, 45°3 cycles) in the 
measuring circuit and by replacing the heavy-current con- 
ductor c (fig. 1), for the purpose of this test, by а D.C. 
winding on each iron core. When the direct current was 
zero, the А.С. in the measuring circuit was almost exactly 
90^ out of phase with the impressed voltage. With 
increasing values of direct current, the alternating cur- 
rent increased as shown, and its phase displacement was 
reduced, but never fell below about 70°, so that the power 
consumption in the А.С. circuit remained small throughout. 
The current values shown in fig. 2 are the values of direct 
current used in the auxiliary winding of the iron cores, and 
not the А.С. amperes in the measuring circuit. 

Under the conditions obtaining in Frankfort, heavy 
direct currents may be measured by this method with an 
error not exceeding + 2 per cent. 

Apart from its value in long-distance measurement, the 
new method offers the advantage of eliminating shunt losses 
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which are serious, where heavy currents are concerned, even 
if the indicating instrument be near the main conductor. 
Another advantage, which will be more appreciated now 
that high-tension п.с. is being used so extensively for 
traction purposes, is that the pilot leads used in Besag's 
method need be insulated only for 110 or 220 volts D.c., 
and not for the voltage of the main circuit. Apart from 


the economy thus effected, operating risks are reduced by 


eliminating direct electrical connection between the switch- 
board and the high-voltage p. c. circuit. An important 
possible application of the new method is to the measure- 
ment of the charging or discharging current of cells in a 
distant battery sub-station. 

Alternating current for the measuring circuit is almost 
invariably available in these days of А.С. generation and 
transmission, and if it were not immediately available, it 
would often be worth while to install & small converter in 
order to make possible the use of this method. 

(A possible modification of this method which suggeste 
itself would be to use a single iron core round the heavy 
D.C. conductor, say, A, fig. 1, and to connect a winding р, 
on this core to a fluxmeter. The fluxmeter being set to 
zero when no current was flowing in C, the deflection of the 
instrument should thereafter be proportional to the magneti- 
sation of A, and thus to the current flowing in c. The law 
would not be linear, owing to magnetic saturation of the 
iron core, but it would be practicable to calibrate the flux- 


meter to indicate directly the corresponding values of the. 
This method would not be applicable to 


main current. 
long-distance measurement, owing to the very small E. . F. s 


produced by changes in the magnetisation of А, but it may 


have its application in certain special cases, and if so, it 
would offer the advantage of eliminating the А.С. supply 
required by Besag's method. Errors due to hysteresis and 
remanent magnetism could generaly be minimised by 
providing a suitable air gap in the magnetic circuit.—Ens. ) 
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MAGNETIC STORMS AS. AFFECTING OCEAN TELEGRAPH CABLES. 
| (Supplementary Notes.) | 35 
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By EDWARD RAYMOND-BARKER. 


SINCE the appearance of the article under the above 
Leading in IHE ELECTRICAL Review of December 19th 
and December 26th, 1919, appreciative letters from 
observatory and from ocean cable telegraph stations 
have reached the present writer. 

A leading authority at a great cable station, writing 
on this subject for the first time, has used the following 


words: '' Your suggestion is a good one, and ought to . 


39 
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tind place with ali cable administrations . . 

Letters, in fact, show that the writer's plea for ad- 
visory notices by wireless" has been endorsed by 
excellent authority, and, therefore, holds good.. That 
is to say, the proposal is recognised as a good one, that 
on occasions—fortunately of rare occurrence—of serious 
magnetic disturbance, especially when this evinces 
abrupt variations of magnetic force, notice from the 
Director of the Meteorological Office should be spread 
abroad by wireless as early as practicable to cable 
stations and especially to cable-repair ships on the high 
seas. 

Owing to the protective action of the cable condensers 
which, when unshunted, block out all earth currents 
excepting those characterised by aórupt changes in 
polarity or in potential, а cable station staff intent on 
maintaining, by auto-transmission and auto-relays or 
amplifiers, uninterrupted duplex flow of message traffic, 
might; during the earlier- stages of a magnetio storm, 
remain quite unaware of impending trouble, and во 
would cordially welcome the magnetic observatory's 
timely intimation. 

By the electrical staff on а cable ship, cut off from 
much information known at the cable stations, and 
about to cut into à cable just raised, perhaps, through 
some three miles depth of water (see E.R., December 
26th, 1919, col. 1, line 35), magnetic storm data cer 
tainly would be very keenly appreciated. a 

In this connection, it is interesting to note that, as 
regards the famous magnetic storm of August llth and 
12th last, news to hand from a big station informs us 
that, at the end of the storm, two, if not three, faults 
directly due to its effects were found in the cables. 

So far, then, this suggestion as to wirelessed ad- 
visory notices from the Meteorological Office has met 
with approval; nevertheless, the present writer, ap- 
parently, has gone too far in his assumption that mag- 
netic storm forecasts would be practicable. In like 
manner, in his former article, he has gone astray in 
assuming that the routine information,. issued—as Dr. 
Chree in his I. E. E. lecture has told us—week by week 
by the Director of the Meteorological Office to the in- 
stitution: of Mining Engineers, customarily includes 
warnings of approaching magnetic storms. 

In a generously informative letter (December 31st) to 
the present writer, Dr. Charles Chree, F.R.S., Super- 
intendent of Kew Observatory, has shown that ‘‘ what 
is issued for the benefit of mining engineers is historical 
not prophetic information.’’ | 

Every Wednesday, Dr. Chree tells us, the mag- 
netic history of the week ending on the previous Satur- 
day ". is sent from Kew Observatory to certain 
journals. . . . No journal other than those devoted to 
mining interests has as yet applied for the informa- 
tion. . > | | 

Furthermore, Dr. Chree's letter states that the photo- 
graphic sheet upon which magnetic variations are re- 
corded, serves for two successive days before it is taken 
from the instrument to be developed, so that, altogether, 
in the normal course of events, without special arrange- 
ments being made, two or three days must elapse on 
the average, before, the complete information relative to 
any particular dày becomes available. 


However, as Dr. Chree now points out: ‘‘ If obtain- 
ing very early information were considered important 
enough to make the question of cost immaterial, special 
arrangements could be made, e.g., an eye-reading in- 
strument would be set up and read at frequent intervals, 
or а special magnetograph could be set up with arrange- . 
ments for developing the record at short intervals.“ 

The Rev. Father A. L. Cortie, S.J., Director of 
Stonyhurst College Observatory, likewise has most 
kindly found time to write on the same subject about 
which he makes, inter alia, the following observations: 

‘©, . . The difficulty of giving warnings is that since 
the records are photographic, one cannot tell that the 
magnets have been disturbed until the curves have been 
developed. "We can take eye observations, but no опе 
as а rule thinks of looking through the telescopes until 
we know that a disturbance is taking place. Pen and 
ink records on а drum would be preferable for all self- 
recording instruments. . . ."' | ap 

From all the foregoing matter, one may draw the 
following conclusions: | | 

If ocean telegraph cable authorities thought it desir- 
able to acquire from the Meteorological Office notifica- 
tion of serious magnetic disturbance, and were ready to 
make good any additional expenditure, magnetic. ob- 
servatories would have it in their power to make special 
arrangements for early detection of any heavy pertur- 
bations that might occur. " 

Long-range radio systems, Admiralty or Marconi or 
Tour Eiffel, amongst others, might be utilised to reach 
distant cable ships known to be at work. Аз already 
mentioned in а former article, many cable stations now 
have their own antennæ, though what their actual 
transmission range amounts to, the writer is unable to 
state. Cable stations would, in many cases, be able to 
verify observatory warnings as to threatening earth- 
current disturbances, though it must not be forgotten 
that, as Dr. Chree now tells us, ‘‘ there are storms and 
storms. Only some seem to have large accompanying 
earth currents; those apparently in which there are 
specially rapid magnetic oscillations are the most dis- 
turbing.“ 

Finally, one cannot refrain from suggesting that once 
it be deemed desirable for the well-being, whether of 
mining engineers or of the cable telegraph service, to 
see and appreciate magnetometric conditions at any 
given moment, at a glance, a spare magnetic declina- 
tion bar might be arranged and set up as à non-record- 
ing instrument. ! 

Protected from draughts in a glazed case and with 
condensed light thrown on to the fixed and the movable 
half-disk mirrors (fixed for zero and movable for varia- 
tions), reflected luminous images or spots of con- 
eiderable size might be projected an extensive radial 
distance; the movable spot being free to sweep the 


whole length of a long and wide graduated scale. This 


arrangement would offer the utmost facility for cursory 
inspection by &n observer normally engaged in other 
work, but always within view of the great graduated 


scale. ! TM | 
In concluding these few notes, one шау be allowed 


to. mention that a detailed and beautifully illustrated 


description of photographically self-recording magneto- 
meters, as used at Kew and at Stonyhurst College, is 
given in Gordon's Physical Treatise on Electricity 
and Magnetism,’’ Vol. 1 (Samson Low, Marston & Co., 
Ltd., 100, Southwark Street, London, S.E.l) | | 
Since the above was written, THE ELECTRICAL Re- 
view, January 16th, 1920, p. 82, under the heading 
* Wireless Meteorological Information," has published 
‘an interesting quotation from an Admiralty notice to 
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mariners in the London Gazette, January 6th. In it 
occur the following words. . . Negotiations are in 
hand to extend and unify the system of collecting 
weather data by wireless from ships at sea all over the 
world, and, at the same time, to organise the free 
transmission of weather bulletins to admit of ships 
being constantly supplied with reliable weather reports 


." (Italics, 


and forecasts wherever they may be . 


the writer's.) 


Clearly, once the radiotelegraphic distribution of 
magnetic-storra notices to ships at work on submarine 
cables has officially been recognised as desirable, it 1s 
évident that the necessary organisation for the said 
distribution of information lies here ready at hand. 


THE WORKING CONDITIONS OF MAINS STAFFS. 


By WILFRED WELLS. 


THE notion that he works considerably harder than 
the average person is а harmless conceit, shared, we 
suppose, by most men. The number of persons in the 
world having soft jobs is by no means negligible, but 
rarely will one find а man who will admit that he has 
one. Rather, such individuals are mostly zealous in 
demonstrating to their acquaintances how hard they 
work, and how exhausting their work is. The relation- 


ship between the actual amount of work done by a man - 


und the amount he tells other people he does, is more 
uppropriately represented geometrically by a rectangu- 
lar hyperbola, than by a straight line passing through 
the origin. Certainly it is a fact that the central sta- 
tion man, whose hours have been indefinite, and whose 
relaxations few, has in the past had less to say about 
the hardness with which he worked than have elemen- 
tary school teachers, whose hours average under 30 per 
week, and whose annual leave is something like eight 
weeks. 

There is little doubt, however, that in the earlier 
days of electricity supply, the lot of the central station 
man was by no means easy. · The imperfections of the 
generating plant and switchgear of this period made the 
possibility of breakdown very much greater than is the 
case at present. And, in addition, the normal running 
of the station of 15 years ago was not the comparatively 
uneventful business it is to-day. . Especially in these 
early days was the position of the engineer-in-charge— 
or the shift engineer, as he was then designated—un- 
enviable, and it is no inatter for wonder that only 
men of the right temperament were able to stand up to 
the work for any length of time. ‘The successive ad- 
vances in the design of central-station plant have largely 
eliminated the likelihood of breakdown and the diffi- 
culties of operation, and, with the larger units now 
in general use, the work of the engineer-in-charge 1s 
rather in the boiler house than in the engine room or 
in the switch room. The worries of the charge engineer 
are now much smaller, and with an adequate provision 
of spare plant, and some reasonably good coal, his lot, 
from the point of view of routine duties, is very much 
easier. The general adoption of a normal 48-hour 
week, and the improvement in rates of pay that now, 
happily, are becoming more general, are, of course, 
all to the good. | 

The general conditions of working for central-station 
staffs vary greatly with the nature of the work. The 
technical departments can be divided into works, mains, 
testing, and sales sections. Those in the testing depart- 
ment are in many ways the most fortunate, as their 
hours are fixed, and when they leave the works they 
do $o with the assurance that they are free till the next 
morning. Junior members of this department may, 
of course, consider that the tedious nature of their work 
is а set-off against this advantage. The superintendent 
of the testing department, however, in the matter of 
hours, is much better circumstanced than his colleagues 

in other departments. | 

The hours of working amongst the sales or publicity 
staff are not so well defined, as much of this work must 
needs be done in the evening. The work of the sales 
department is, however, not largely of a routine nature, 
and it seems possible that arrangements can without 
, difficulty be made whereby compensation can be ob- 


tained for evening work in the way of leave during the 
daytime. The fact that the remuneration of the pub- 
licity staff usually depends more or less upon the work 
they put in, is a further compensation for irregularity 
of hours. 

It is when the conditions under which the works and 
mains stafís work are examined that real hardship is 
often found to exist. It does not require very much 
effort to demonstrate that the lot of the station super- 
intendent of a works of moderate size, even where up-to- 
date plant is installed, is not all that it might be. 
The story so ably told by Ann Assette in recent 
issues of this journal, although erring perhaps a little 
on the side of exaggeration, was nevertheless in the 
main a true picture of the life and career of an engineer 
connected with the works side of central-station life. 
In the course of this story, however, little was said of 
the conditions under which the mains engineer works, 
the sole reference to the mains department being the 
mention of a Chief who spent the whole of one Christ- 
mas Day in locating a fault. However true to life such 
a story may have been ten or fifteen years ago, 1t 1s 
hardly applicable to present-day circumstances, and 
it is safe to assume that the average Chief of to-day, 
so far from spending Christmas, or for the matter of 
that, any other day, in locating a mains fault, would 
be very content to delegute this interesting job to a 
member of his mains staff. 

The normal duties of the mains staff are fairly well 
defined, and are about the same in all undertakings. 
The time of this staff is well occupied with superintend- 
ing maintenance, service, and extension works; and 
this work, it must be remembered, cannot always be 
carried out during normal working hours. Important 
jobs usually have to be carried out during week-ends, 
and these are just the jobs that require the closest and 
most lengthy supervision. А considerable number of 
hours, outside those usually considered to constitute 
the normal working day, have, in addition, to be de- 
voted to testing. In addition to supervisory duties. 
the mains staff usually have an appreciable amount cf 
clerical work in the office to be attended to, and in 
all but the larger undertakings thev are expected to 
keep the system of plans and records up to date. The 
normal duties, therefore, are usually sufficient to keep 
the mains engineers fairly busy. although undoubtedly 
times of stress are more or less balanced by periods of 
purely routine work, when the supervision and clerical 
work required are fairly light. The life of a mains 
engineer is, moreover, а healthy one, and the freedom 
of movement that must necessarily be assigned to all 
members of the mains staff, is very congenial even to 
the most conscientious man who is the least likely to 
abuse this privilege. If the duties of а mains engineer 
ended here, it is probable that, as a class, they would 
be fairly contented with the conditions under which 
they worked, being quite willing to put in the extra 
time at week-ends that is often required. 

In addition, however, to all the foregoing, there is a 
further call on the time and energies of the mains 
engineer that is based upon the principle that at all 
times the services of one of the mains staff shall be 
obtainable at short notice to deal with any cable break- 
down that may take place. This, from the standpoint 
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of the undertaking, is perfectly reasonable, and indeed 
necessary, and it is sometimes assumed that in this 
matter the mains engineer is in а similar. position to 
the station superintendent. This is by no means true, 
owing to the fact that unlike the works, the mains do 
not require a staff to see that they perform their func 
tions, and that, consequently, if the smallest or most 
trifling of troubles occurs, there is not necessarily any 
man at hand to attend to it. As there is always an 
engineer-in-charge at the works, the difference in this 
respect between the station and the mains engineer is 
apparent. 

The means adopted for complving with the theoreti- 
cal requirement of the availability of muins engineers 
vary very greatly from place to place. Among the 
larger undertakings it was not unknown for three 
shifts of mains engineers, jointers, and mates, to be 
run, thus ensuring that at any hour during the day 
or night, an adequate staff was available to tackle a 
fault. In other undertakings, one or more members 
of the mains staff were required to be in attendance 
during the evenings, while in the majority of stations 
it was considered suflicient for one engineer to be at 
some known place in the town where he could receive 
a communication either by telephone or by messenger 
within a reasonably short time. The position of the 
mains engineer, standing by, on the occurrence of a 
fault, largely depended upon the arrangements made 
for his assistance. One enyineer obviously cannot 
tackle a serious fault single-handed ; but this obvious 
fact was often overlooked, with the result that the un- 
fortunate engineer had first of all to hunt round the 
town for a jointer to render the necessary assistance. 
It is true that in most works there is & wireman or 
meter fixer on duty during the evening to attend to 
complaints of light failure, but it was useless to rely 
on this man for help, as it frequently happened that 
when wanted for this purpose he was in the furthermost 
corner of the district replacing a 5-ampere fuse in a 
distribution board. The theoretical requirement of the 
availability of a mains engineer for attention to break- 
down is, too, often disregarded during the daytime. 
In one undertaking in which one engineer was sup- 
posed every evening to be in attendance at the works, 
it was not unusual for the whole of the technical mains 
staff to be out during the greater part of the day. 
During the time of the power load, therefore, when the 
consequences of а breakdown would have been most 
serious to the most important consumers, it might 
easily happen that none of the mains staff could be got 
at for some considerable time, and when they were, 
considerable difficulty might be experienced in getting 
а jointer to render the necessary assistance. The num- 
ber of stations where arrangements are made for the 
services of an engineer, jointer, and mate to be in- 
stantly available during the daytime is probably very 
small. And yet, it cannot be denied that the shutting 
down of a large works is more important, if not as 
spectacular, as 200 vards of one side of the High Street 
being in darkness. It appears, therefore, that the 
only sure way of guarding against delay in the clear- 
ing of а mains fault, is to provide three shifts of en- 
gineers, jointers, and mates, and in any other scheme 
certain risks have to be run. The three shifts would, 
of course, entail prohibitive expenditure in all but the 
large undertakings, and, therefore, we find that risks 
have to be taken in the smaller works. These risks сап, 
however, be minimised by a little careful arrangement, 
but at all events, it seems quite clear that the services 
of а jointer and mate should be instantly available 
during the evening hours, when the heavy lighting 
load is on. "This availability can only be obtained bv 
the attendance of these men at the works; any other 
svstem places upon the shoulders of the mains en- 
gineer on duty the additional worrv and trouble of 
having to turn his jointer out. if a fault occurs. It 
will, of course, cost money to keep a jointer and mate 
at the works each evening, whilst the standing-by of 
the mains engineers is supposed to be remunerated by 


. tothe company. The directors have taken measures for 


the salaries of these fortunate men. There is little 
doubt that, in times past, there has been considerable 
tendency to take advantage of the fact that the mains 
ataff are salaried officials, and to require of them unfair 
hours of attendance, and also to saddle them with ad- 
ditional trouble to the all-sufficient annovance or 
having to clear a calle breakdown. 

There is a further aspect of the availability of the 
mains engineers that requires notice, and that is the 
fact that they are worried by any little trifling thing 
occurring outside the works that шау require attention 
after working hours, unless there is a man in attend- 
ance to see to such small matters. А lamp-post, for 
instunce, is knocked down in a remote corner of the 
town; it is reported to the mains engineer, and he, 
being а concientious man, will probably not be able to 
rest content till he is assured that somebody has been 
found to attend to the matter. There are numerous 
small troubles that are always likely to occur, but which 
do not need the attention of an engineer, and, seeing 
that he is not paid for the extra time he puts in, it is 
hardly equitable that he should be bothered with such 
matters as do not need his attention. Happy are the 
inains engineers where there is a capable mains fore- 
man living on or near the works, who is competent to 
attend to all matters up to, say, and including the 
isolation of а faulty distributor length, and the ques- 
tion suggests itself why such a man is not to be 
found in all but the smallest undertakings. Mains 
engineers inight well ask themselves this question, and 
consider whether it is not sufficient to be called out 
in the evening or during the night for only such matters 
as really require their attention, and for no others. 

Enough has been written to show that the life of a 
mains engineer, although it has certain advantages, 
is not all that it might be, and the restraint upon his 
movements after a day's work, or, as it has been er- 
pressively styled, ‘‘ being on the dog chain," is not a 
little irksome. А certain amount of restraint must 
necessarily always remain, excepting, perhaps, in the 
largest undertakings, but there seems no reason why it 
should not be very much less than it has been in many 
places, it seeming only right and proper that those 
undertakings which desire а high degree of security 
against delay in clearing faults should be prepared to 
pay for what they require. 


A Swedish Company's Activity—A heavy fall in the 
quotations for the shares of Luth & Rosens Elektriska Aktiebolag 
has induced Mr. Asel Hultman, on behalf of the directors, to give 
an explanation of the situation in Srenska Dagbladet, of February 
20th, although the definite figures for 1919 have not yet been 
ascertained. Не states that although the turnover increased from 
26 millions kronor in 1918 to 29 millions last year, the results 
seem to show & not inoonsiderable loes. This is attributed to the 
large fall in prices of materials and the consequent unfavourable 
sale prices, and the necessity for writing down the large stocks 
which the company was compelled to keep ; to the replacement of 
plant, and the constant increases in wages, as it was necessary to 
maintain operations at the Eskilstuna Works, despite large losses. 
The reserve funds will be inadequate to cover the latter, and a 
portion must be carried forward. Mr. Hultman further states that 
an increared demand for the company’s manufactures has been 
manifested in the home market in the present year (1920), and in 
the export market the company has succeeded in forming some 
valuable foreign connections, which, together with former rela- 
tions, seem to hold out the prospect of yielding considerable orders 
expanding 
the production of standard articles, and that of electrical machinery 
has more than doubled. Under these circumstances, the hope is 
expressed that the company’s activity will soon again become 


Railway Electrification Catalogues Wanted in Canada.— 
H.M. Trade Commissioner at Toronto (Mr. F. W. Field) in a com- 
munication to the D.O.T., states that Mr. S. B. Clement, chief 
engineer of the Temiskaming and Northern Ontario Railway 
(Ontario Government Railway), North Bay, Ontario, wishes to 
receive from United Kingdom firms interested in the electrifica- 
tion of steam railways, details of the work of this nature which 
they have done in other countries, together with catalogues and 
other literature on the subject. It is stated that the electrification 
of the Ontario Government's railway, comprising a mileage of 342 
may be considered at a later date. 
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207 1 5 CORRESPONDENCE. `` 7. 

Letters received by us after 5 Р.М. on TUBSDAY cannet. appear until 

· the following wesh, . Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be. published 
чаи we have the writer's name and address i our т aoseession: ` | 


Electrolytic Meters. 


Mr. Marshall, in his reply to our letter in the EL ECTRICAL 

REVIEW of Е ebruary 13th, speaks of the relative use of electro- 
lytic meters; this relative comparison should be made by сош- 
paring the number of meters in use on D.C. circuits of smaller 
consumers—say up to 20/25 amperes capacity—which small 
“опзшпегу are now rapidly increasing. This is where the 
electrolvaie ineter tells, as indicated in our previous letter; 
When the supply is to а small comstumer using one-watt or 
half-watt lamps, а motor meter is very. apt to refuse to start, 
henee the increasing use of electrolytic meters of late years. 
Our output has, in any case, been considerably in excess of 
even pre-war figures in spite of diffculties as regards supplies 
of raw inaterial-this latter condition we are aware applies 
to all—but we mention it as our output would otherwise be 
far greater. 

As regards maintenance cost, apart froin filling, this is nil; 
.we have meters still working which were installed 25 years 
ago; and as regards filling, this is a minute's Work, done at 
the time of reading, perhaps once a year or perhaps not so 
often. 

With reference to the letter from your correspondent 

“А. W. C.,“ in your issue of the 27th ult., we would point out 
that every electrolvtie meter is not altec ted by vibration or 
dampness, as neither of these will affect the Bastian electro- 
lytic meter, nor is it necessary to make a further visit -to 
note whether the meter is working or not. As regards life 
and maintenance, our letter in reply to. Mr. Marshall deals 
with this. 

The Bastian Meter Co., Ltd., 
ALBERT E. SALISBURY, 

London, N.W. Managing Director. 

Mareh Is“, ERO. 


Your correspondent ‘‘ A. W. C." writes in general terms on 
this subject, but inasmuch as his criticisins chiefly. concern 
one type, it would appear that he has no knowledge of another, 
and is not, therefore, in a position to write with the authority 
he assumes. From the point of view of the Bastian Meter 
most of his remarks can be adequately met by a plain denial 
of the faults he details. 

This meter is not affected by either damp or vibration. It 
does not require extra head-room for resetting. Anyone can 
see at a glance whether it is working. 

The question ag to who should refill or reset an electrolytic 
meter шау well be left to the discretion of the supply autho- 
rity concerned. 

As regards " life," perhaps “А. W. C." will supply the data 
on which he bases his rather sweeping assertion. 


Jas. Bastian. 
London, N. 
March 1st, 1920. 


— —ÓM À——M—— — 


I have been following with interest the comments in your 
correspondence column with reference to Mr. Marshall's recent 
article on the above. Having had considerable experience 
. under various working conditions with both types, I would 
n like to add that in my opinion the main causes of alleged 
. "failure" in the electrolytic meter lie not so much in the 
. meter itself as in the position in which it is installed, and 
. also the system under which 16 is read and reset upon con- 
sumers’ premises. It should be borne in mind that these 
meters are as а rule subject to electrolysis troubles when 
placed in a damp atmosphere, and are also more or less apt 
to be affected by vibration. Care should therefore be taken 
to see that these conditions are not present when selecting a 
site for a meter of this class. 

I find, however, that taking the question of meters as a 
whole, and where price has not been the only consideration, 
the mercury motor type has been found to give the greatest 
all-round satisfaction; nevertheless I have also found that 
. where a cheap meter is the main object in view, and for very 
&nall consumers generally, most of the difficulties mentioned 
by your correspondents can be overcome by observing the 
following rules :— 

1. Do not install in & position subject to extreme n 
such as over or near а door that is liable to be banged,” 
the vicinity of heavy 5 in motion, or a locality S iere 

the atmosphere is subjected to extreme moisture, steam, or 
fumes of any sort. 

2. Alwavs fix in a position where the readings may be taken 
on a level with the eve of the reader, as some meters are 
. provided with scales with minute unit divisions, and it has 
heen found that unless the eye can be placed on a level with 
the liquid big errors in the readings are liable to occur. (It 
should not be difficult to find a suitable site in the average 
modern small dwelling-house.) 


‚ reasonably near future. 


hs regards sein, I have found thas the best plan is to 
make a point of doing this (whether the meter requires it or 
not) at. the reading following the period for which the account 
is due, and. in cases of known sceptical consumers ог 
an apparent, abnormal consumption, the attention of the 
consumer concerned or a member ‘of his household should 
he asked to check such reading before the meter -is opened. 
This allows time for any disputes to be. settled, and also does 
away With any possibility of readings getting over the top. 
It need scarcely be added that all readings should be care- 
fully entered upon the consumer 's card, which „нош be 
hung near the meter. - 1 

In cases where there are a large number of. smajl consumers 
supplied through these meters, it should not be considered 
a loss to the undertaking, if one or two have to be met 
occasionally over a disputed account, as the initial cost of a 
large number would amply compensate for this 

In eonelusion, Lam sure, however, that any practical sug- 
gestions regarding a cheap and efficient mercury motor meter 
which Mr. Marshall could offer, would be welcomed by the 


community at large. 
{ J. .R. Williugham. 
Llanelly. ; | 
March Ist, 1920. 


Electric Furnace Nomenclature. 


We receive a number of inquiries from electrical (itii for 
furnaces for “tempering” steel. In the majority of cases 
what is really required is a furnace for.. hardening " steel. 

In view of the activities of our gas friends, we think that 
it would be well for electrical engineers to acquaint theinse ves 
more fully: with the correct technical terms. 

Hardening and tempering are distinct heat treatment pro- 
cesses; hardening involves heating up to a high temperature, 
say, anything over 750 deg. C., according to the nature. of 
the steel. Tempering involves reheating after hardening to 
acconiparatively low temperature, generally between 300 and 
300 deg. C., according to the nature of the work that. the 
steel has subsequently to perform. 

II electrical heating service is to progress, it is, in our 
opinion, most important that there shall be no uncertainties 
introduced into our speech or writings by the use of careless 
terminology. 
Automatic and Electric Furnaces, Ltd. 
P. BakFIFLD. 
London. i | 2i 
February Bth, 1920. ' 


The Einstein Theory. 


One of your recent editorials on the Einstein theory led 
me to believe that the following explanation of the fourth 
dimension might be of interest, if not taken too seriously. 
It must һе conceded that it is at least logical, and that it 1з 
a clearer, briefer, and more concise statement than those of 
Einstein and his followers. | 

When а point, which has no dimensions, is moved, it 
generates а line, which has one dimension. When this line 
ig moved it generates a surface, which has two dimensions. 
When this surface is moved is generates a solid, which has 
three dimensions. Hence (logically at least) when a solid 
is moved it should be & case of the fourth dimension. The 
simple, commonplace, act of throwing a brick at a man would, 
therefore, seeur to constitute a problem in the fourth dimen- 
sion. 

I agree with vou and others that it is very re Arettable that 
not even those who profess to understand the Einstein theory 
can give a clear and simple explanation of at least the under- 
lying principles of it, in plain, every-day English terms. 


Carl Hering. 
Philadelphia, U.S.A. 
February 13th, 1920. 


[We refer to this subject in our leading columns to-day.— 
Eps. Екс. Rev.] 


і ! 


Finland's Water Power.—According to a report by the 
United States Diplomatic Commissioner at Helsingfors, the water 
power available for Finland's industries in the many rivers of the 
country is quite large, but it has been much overrated. It has 
recently been calculated by an expert, Prof. A. Juselius, that at 
mean water level it may amount to 3,000,000 effective H.P., but 
only & fractional part can be put to practical use within the 
A large portion of the water power is 
Situated in parts of northern Finland so remote that for & long 
time to come it will be impossible to build any industrial establish- 
ment there. Furthermore, the available water power is restricted 
both by the stipulations in the water-power laws regarding the 
protection of the river channel and by agricultural interests. It 
should also be considered that the water power is not generally 
produced by high falls, but is gathered from long sloping stretches 
of the river ; consequently the hydraulic works are very expensive. 
Prof. Juselius has estimated the water power that within a reason- 
able future will be available for Finland's industries at 900,000 H. P. 
effective at the shaft of the turbine. 
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© QoMPENSATION CLAIM. ^ ^-^ ^ 
AT Blackpool County Gourt, on February 25th, Judge Sturges, 
K.C., heard an application by Mark W. Kennedy for com- 
pensation against Blackpool, St. Annes & Lytham Tramways 
Co. The judge adjourned the case for three months, applicant 
ќо be paid full compensation and to try the work ofa switch- 
board attendant. E 


эз... 7 t 


Dinger W.S. CaBLE Co., Lap, v. WESTERN UNION TELEGRAPH 
| Со.; Ілр. 

Tuis action, the hearing of which was adjourned from Feb- 
ruary 23rd, did not again conie before Mr. Justice Peterson, 
in the Chancery Division, until February 27th, when Mr. 
Douglas Hogg, K.C., addressed the Court for the plaintiff, 
and was followed on March 1st and 9nd by Mr. Mark Rome, 
K. C., for the defendant. He argued that it was impossible 
to do the repairs owing to the difficulty, during the war, of 
obtaining repairing ships. The interruptions complained of, 
he said, were the result of the action of the Adimiralty alone. 
His Lordship reserved judgment. 


ATKINSON v. NEWCASTLE CORPORATION. 


AT Newcastle-on-Tyne Assizes, on February 27th, before 
Justice Bailhache and a special jury, Albert Edward Atkinson, 
stained glass expert, brought an action against Newcastle 
Co tion for damages for personal “injuries due to the 
negligence of employés in charge of а tramcar in June last. 

Mr. MrrcHgLL Innes, K. C., for the plaintiff, said the in- 
juries received by Mr. Atkinson were of а very serious 
character. On the occasion of the Gosforth races, last June, 
Mr. Atkinson and his wife and friends went there. When 
they were leaving the Park, plaintiff and his wife and friends 
were under police direction passed through between two cars. 
All got through but plaintiff, and while he was passing through, 
the front car suddenly backed, and jJamined plaintiff between 
the two vehicles. Both plaintiff's legs were severely crushed, 
the thighbone of one being broken. F 

Мг. F. A. ATKINSON, plaintiff's brother and partner, esti- 
mated that his brother’s illness had resulted in a loss of work 
worth £2,100 last year, the profit.on. which was about £1,500. 
This year he expected he could have got orders worth £6,000, 
but would be unable.to execute more than half, in consequence 
of his brother's.iliness. ... or А 

The jury found for the plaintiff, and awarded £1,158 148. 
damages. Dat. a Es ЖОМ 
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TRANSFORMERS -FOR ELECTRIC FURNACES. 


AT Glasgow, on February 10tb, Mr. J. L. Тномрѕох read his 
paper, an abstract of which appeared in our issue of Janu- 
ary 30th, to the SCOTTISH CENTRE of the INsriTUTION OF ELEC 
TRICAL ENGINEERS. In the subsequent discussion Mr. R. B. 
MITCHELL said it seemed to huu.that the introduction of re- 
actance is most important and essential in the case of trans- 
formers for furnace work. In comparing frequencies. of 25 
and 50 for furnace, work there was, he understood, a consider- 
e 
higher frequency. High tension tappings had all along been 
a source of weakness, and he dured to say would have been 
discarded if there had been no extra cost involved in the pro- 
vision of regulating apparatus. He was certain that in spite 
of the extra cost, these appliances would ultimately be 
adopted. He accepted Mr. Thompson’s statement that units of 
8,000 K. v. A. capacity were .probable in the future, and the 
handling of these loads was only one of the problems which 
the supply engineer would have to face. He trusted that 
in Glasgow, at all events, furnaces of that capacity would 
not be located very far away from the power station. Also 
it was another argument in favour of transmission cables for 
much higher pressures than, say, 20,000 volts. In this con- 
nection did the author think it advisable to build up to 8,000 
K. V. A. capacity in one unit, and, if there were disadvantages 
in not doing'so, what were these? In.the Glasgow area there 
. was a Scott-connected transformer for furnace work, but he 
had not heard that there had been any out of balance trouble 
on account of the connections. As to the advantages and dis- 
advantages of the core and shell types, one usually had а 
natural preference in the case of ordinary power transformers 
for the core type. on, account of the accessibility. of the coils. 
Mr. Thomson seemed to work out a case for the. shell type. 
Had he any data as to the performances of these two types 1n 
actaal work? ege | "REM 
Mr. W. L. Woop said he had witnessed the dismantling of 
a furnace transformer, when it was found that the insulation 
of the inner portion of the winding was very brittle and in 
sine places charred, showing that this portion developed a 
high teunperature, and it was suggested that the more liberal 
use of separators providing a larger cooling surface would 
lengtben the life of the insulation.. It was also noticed that a 
large amount of sludging had taken place in the transformers. 
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ifference in the cost of the transformer in favour of the - 


Mr; A. P. ROBERTSON pointed out that there was en 
matter for. a paper on transformers for arc furnaces. The 
conditions ‘were inuch more severe in the arc furnaces when 
compared with the resistance furnaces:due to the ehort circuit 
when the arc was struck. One of the reasons was that the 
mechanism for moving the carbons was too slow. In the fur- 
naces he had seen the arc was struck by hand, and although 
it might be only a second or so before the carbons were 
separated, this gave time for very severe stress on the trans- 
former. If the carbons were to stick together, the trans- 
former might be seriously damaged unless the protection on 
the н.т. oil break switch was very positive. The contacts of 
this switch required a good deal of attention, as the ewitch 
operated very frequently. ‘The arcing tips should be extra 
heavy and easily renewable. With regard to the нут. selector 
switches, these were olten air break switches, which necessi- 
tated the use of copper rod between the switches and the 
transfurmer terminals. [t was not a safe job, and the speaker 
believed that in more recent jobs immersed selector 
switches were used and solid conductors run between these 
and the transforiner. The bracing of the L.r. leads must 
be very strong to keep them apart. During the time the arc 
was being struck, the L.T. leads vibrated very much. The 
flexible leads to the carbons were pulled close together and 
became rigid. The current during this tine was very high, 
and was generally outside the compass of the ammeter, Ав 
the current fell, the leads lost their cohesion and became 
flexible aghin. The author mentioned that there was a pro- 
bability in the near future of larger units of 8,000 K. v. A. He 
(Mr. Robertson) thought the transformer makers should keep 
in view the weights of these transforiners. If necessary, they 
might be made in two or three smaller units worked in 
parallel. It was not always easy to move large weights, and 
the transformer houses were not always very roomy. Al- 
though the transformers were not likely to be moved once 
they were in position, if апу repairs had to be done, the easier 
the units were to handle the less time would be spent in 
repairs. To put up a power crane for this purpose would be 
tying up а great amount of capital for very occasional use. 

Mr. G. M. S. SicugL asked how the regulation of special 
transformers compared with the regulation of the ordinary 
industrial transformer operating at normal. The regulation 
would, of course, depend on the power factor of the circuit, 
but for the purpose of comparison they might assume similar 
conditions. With regard to the author's statement that the 
low-tension heavy current winding consisted of bare con- 
ductors, he recalled à paper read before the Institution some 
years ago, dealing with the formation of sludge in trans- 
formers, in which the statement was made that there was в 
much greater tendency for sludge to form on bare copper con- 
ductors than on conductors having a covering of insul...on, 
and.it would appear desirable that the heavy current secon- 
дагу winding be covered with, say, в single layer of tape, їп 
order to prevent the formation of sludge. The tendency to 
sludge was aggravated if the temperature at which the trans- 
former was operating was high, and it was reasonable to 
expect higher temperatures on transformers working in 
proximity to furnaces than in transformers working under 
usual industrial conditions. Next, with regard to the pro- 
tective gear required for furnace transformers; 1n all wiring 
diagrams showing the lay-out of furnace transformers’ the 
only protection provided appeared to be that afforded by the 
use of an ordinary time limit fuse or fuses, which shunt the 
oil switch trip coils; as the behaviour of the time limit fuses 
did not generally give constant results, he would be interested 
to know whether the practice of protecting furnace trans- 
formers with time limit fuses had, in the past, been found 
to be satisfactory, more particularly bearing in mind the 
extremely violent and frequent fluctuations of the current 
during the melting period. The problem of dealing with 
conductors carrying one to two thousand amperes Was a 
simple one, but when the current to be dealt with ran into 
the tens of thousands, they could not solve the problem by 
simply multiplying the cross-sectional area .of the conduc- 
tors. The factor of self-inductance, which might be negli- 
gible when dealing with small currents, became of вис 
importance when dealing with very large currente, that it 
might easily completely outweigh almost all other considera- 
tions. He noted that the author stated there was a limit 
to the size of furnace transformers that could be built, and 
it would appear. therefore. that if provision had to be made 
for dealing with a very large output from furnace trans- 
formers, it would be necessary to have several banks of 
transformers with their own furnaces, and he asked the 
author to state what would be the best lay-out for electrical 
furnaces and transformers to deal with a large output, more 
particularly with regard to the disturbance which would be 
caused to the supply mains if several banks of furnace trans- 
formers were to be switched in simultaneously. Even if 
some kind of electrical interlock could be arranged between 
the oil switches controlling the various banks of transformers, 


there always appeared to be a danger of current rushes taking 


place simultaneously in several banks of transformers during 
the melting period. The same effect on the supply mains 
would be produced by furnace transformers in different works 
in the same district switching in simultaneously, and the 
effect on the supply mains and generating plant might be 
very serious, 
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Mr. TnuoMsoN, in his reply, said Mr. Mitchell’s point on 
reactances would depend on the type of furnace. There were 
several types, each of which required special treatment. Ав 
to variable reactance, -the booster in itself had а certain 
amount of reactance, and when short circuited it was a kind 
of reactance coil of low reactance value. With reference to 
tappings, in general it was found that the customer wanted 
the cheapest possible job. If he vot the furnace to work 
with an equipment which cost £2,000 he would not pay 
£2,500. He did not see that it would always be possible to 
have these furnaces near large power stations unless it was 
impossible to transmit power at a high voltage. When he 
said 8,000 K.v.A. he did not suggest that that power should 
go into one unit. Internally choked insulation was generally 
due to heavy overload on the transformer for long periods. 
The ventilation of the winding was certainly essential. and the 
more ventilation thev had the longer would be the life of the 
transformer. He agreed with Mr. Robertson that the switch- 
gear should be strong and positive in action. The working 
of smaller units in parallel would be more beneficial, would 
possibly give a greater reliability of supply, and the makers 
would not mind because they would get a bigger share of 
the cost. He could not give the figures asked for by Mr. 
Sichel at the moment, but the regulation was much higher 
on the furnace than on the power transformer. As to bare 
copper conductors and sludge, he had said that bare copper 
conductors tended to sludge the oil, but that tinned copper 
conductors did not. Mr. Sichel agreed that the lay-out of 
large furnaces could not be taken from small furnaces and 
multiplied. Each individual case must be thought out. and 
the best possible arrangement adopted. With regard to 
equipment and method of starting up in the case of batteries 
of furnaces, in most of such cases the starting period did 
not coincide, and the labour was reduced by staggering the 
starting times. It all denended on the size of ingot the 
customer wished to get. He thought the weight of an 8,000 
K.V.A. transformer would be about 30 tons, but he did not 
agree to 8,000 R. v. A. transformers. He would have smaller 
units in parallel so that the weight would not be more than 
about 84 tons, which would be easily handled by a hand- 
operated crane. 


THE MICROSCOPE IN THE ENGINEERING 
INDUSTRIES, 


THE symposium and general discussion on The Microscope : Ita 
Design, Construction. and Application.” which was held in the 
rooms of the Royal Society on the afternoon and evening of 
January 14th. waa a function of first rate importance, and it 
will probably prove to be a landmark in the industrv and applica- 
tion of one of the moat important branches of optical science. во 
far as concerns British practice. The meeting—due to the 
initiative of SIR ROBERT HADFIELD, who presided—was organised 
by a Joint Committee of the Faraday. Royal Microsconical, Optical. 
and Photomicrographic Societies, and of the Optical Committee of 
the British Science Guild. Some 40 papers were read or presented. 
and during the afternoon an exhibition was held which illustrated 
the development of the British microscope, the new types of 
standardised or special research instruments now being placed in 
the market by English makers, many devices and adaptations 
designed to fit the instrument for particular uses. of which 
methods of illumination call for special mention, and finally & 
large number of exhibits, impressive in their cumulative effect, 
illustrating recent applications of the instrument in the various 
sciences and industries, including metallography and metallurgy, 
engineering, physical and bio-chemistry, the textile industries, 
paper making, food preparations. and the manufacture of drugs. 

The subjects discussed readily fell into some three or four groups. 
It is only possible to indioate here quite brieflv the opinions put 
forward, and the general conclusions reached. The full Report of 
the proceedings. when it appears. will call for the close consider- 
ation not only of physicists and opticians directly interested in the 
subject, but also of engineera and manufacturers generally. to some 
of whom the possibilities of microscopy will, perhaps, come as a 
revelation. 

On the general design and the future of the instrument important 
contributions were made by Мв. J. E. BARNARD. President of the 
Royal Microscopical Society. and by Pror. Е. J. CHESHIRE, 
President of the Optical Society, and Pror. A. E. CONRADY. who 
are jointly responsible for the Department of Technical Optics at 
South Kensington. In the mechanical design of the microscope, 
perhaps, the most important consideration is rigidity. In this 
reapect we can learn much from some of the early English models, 
but the great desideratum is to regard the subject from the 
engineering angle rather than from the scientific instru- 
ment standpoint. The matter is further complicated by 
the necessity for mass-production, without which the industry 
cannot economically be carried on. Mr. Barnard gave the 
key to the solution of the mechanical problem, when he 
said that what the maker must aim at is something of the optical 
bench type, stiff. strony, simple. and easy of adjustment. The 
latter requireinent —the coarse and fine adjustment—is one that haa 
given considerable trouble. and this particularly in the type of 
microscope of interest to the engineer, who wants to be able to 
place on the stage and move a heavy weight of metal without 
straining the instrument. These and analogous difficulties are now 


being realised and met, and the instruments described and 
exhibited by Mr. CoNRAD BECK, Мв. WaTSON BAKER, MB. 
POWELL SWIFT, and MEs88R8. WATSON & Sons, and such a micro- 
scope as Dr. W. ROSENHAIN’S design, go far to meet present-day 
requirements. 

PRor. С. Н. DEscH and others remarked on the fact that not 
sufficient use was being made of some of the modern extremely 
hard non-ferrous alloys which are far more durable than brass 
for an instrument of precision like the microscope, that is calling 
for constant wear and tear in the adjustable parts 

Much attention was given to the matter of illumination, and as 
the source, the ''Pointolite" lamp—a tungsten arc in racuo—was 
generally admitted to be the most aatisfactory for high illumination, 
although for some purposes a larger area of source is desirable. 
In & new illuminator exhibited, suitable for metallographical work, 
an annular electric lamp surrounds theobjective, and clearer images 
are claimed than with the vertical illuminator. For both trane- 
parent and opaque objecta the mercury vapour lamp was favoured, 
and this has the advantage of emitting light of small wave length, 
favourable for increased resolving power. 

Round this important question of resolving power much dis- 
cussion centered, but the subject is somewhat beyond our scope, 
except to say tbat progress is to be sought either in the discovery 
of some artificial or natural crystal, such ав fluorite (а specimen of 
which was shown) of high refractive index, from which objectives 
could be made, o1 else in the employment of ultra-violet light, or 
even light of still higher frequency. In the latter direction коше 
results of extraordinary interest have recently been obtained by 
Mr. Barnard in elucidating the minute structure of bacteria, and the 
resulta of their application to metallography are keenly awaited, 
for they are likely to teach us much concerning the action of 
mechanical work on metals, and similar operations which improve 
physical quality by increasing the fineness of grain-structure. In 
the meantime, we were shown some record magnifications, up to 
8,000, of steel sections, by SIR ROBERT HADFIELD and MR. Т. G. 
ELLIOTT. Magnification, of course, is not resolution, but. 
nevertheless, in bringing out the detailed structure of the pearlite 
in the specimens examined, resulta of considerable interest were 
achieved. 

The relative virtues of achromatic and apochromatic objectives 
for high-power work must not detain us now. It was decidedly 
surprising to hear of the favour given to the former in many 
quarters, on account of the flatter field which they give. 

This sketch of the symposium can fitly conclude with a brief 
reference to a very useful paper by Мв. 8. WHYTE on the “ Use of 
the Microscope in Engineering Works.” The first use is in the 
examination of raw materials, such as stampings, in which flaws 
like incipient cracks or laps of oxide cannot otherwise be 
detected. A more general use is in arriving at the best 
heat-treatment temperatures for high-speed steels. It is useless 
to buy expensive high-grade steel alloys, unless the optimum use 
be made of them, and this cannot be properly ensured unless the 
steel be micro-examined after hardening. Another direction in 
which the microscope can be invaluable to the engineer is in 
helping to locate causes of failures, for example, the inclusion of 
slag, of a point of weak design, or a file mark, all of which may 
set up “ fatigue " fractures, and to discover the processes by which 
these failures develop. Some excellent photomicrographs accom- 
panied this paper of Mr. Whyte’s, and added much to its usefulness 
and suggestiveness. 


Electrical Trades Benevolent Institution, —The Cardiff 
Local Advisory Committee, consisting of Messrs. W. A. Chamen, 
M.I.E.E. (South Wales Power Co.). R. Howard Fletcher, M.I.E.E. 
(consulting engineer) W. E. Hobbs (General Electric Co., Ltd.), 
J. P. MacTaggart (English Electric Со.), and A. McWhirter, 
M. I. E. E. (President of Cardiff Contractors’ Association), are making 
a determined attempt to secure additional members for this Insti- 
tution. A meeting was held in the new offices of the G. E. C., at 
Cardiff, which were kindly lent by the directors for the occasion. 
The Committee realised the difficulty of getting the younger 
members of the industry to attend а meeting with the object of 
getting new members by speech-making," but a good attendance 
and considerable success were obtained by arranging a concert, and 
during the interval Mr. Chamen, in a few remarks, brought 
home to those present the necessity of supporting the Benevolent 
Institution. Three of the staff of local companies have offered to 
act as collectors in their respective firms, and it is expected that 
some 25 to 30 new recruits will beobtained. A collection wastaken, 
which yielded good results. Cardiff Committee is fortunate in 
having such good musical talent available without calling on any- 
one outside the electrical industry. The first half of the programme 
was given by members of different firms, whilst the second part 
was provided entirely by the G.E.C. “ Magnet " Concert Party. A 
unanimous wish was expressed for another such gathering to be 
held in the autumn. 


Chemistry and the War.—Prof. Francis, the Dean of the 
Faculty of Chemistry in Bristol University, addressing the Kotarian 


. Club on Monday, said that the ammonia future of Europe lay - 


with Germany, who was in a position to supply easential fertilisers 
to the whole of Europe. The safety of our Empire depended on 
our establishing an industry such as Germany's. It would take ua 
а generation to compete on even terms with the German chemical 
industry. Our research and industry must be fostered, as suoceaa 
would be to the country with the largest supply of highly trained 
chemists.— The Times, | 
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BUSINESS NOTES. 


French Company Notes. To carry on the electric lamp and 
heating apparatus business, styled " Halle aux Lampes et Chaleur 
Electrique," at 17, Rue Dieu, Paris, MM. Brianne et Andoux have 
formed themselves into a company, with a capital of 185,000 fr. 

The Société Auxiliaire du Gaz et de l'Electricité has been estab- 
lished at Paris: capital, 185,000 fr. 

For the manufacture of electrical apparatus of all kinds, Théory 
et Cie has been established ав а company at Paris, with a capital of 
900,000 fr. 

Lanoon et Cie is the title of a company formed at Paris, with а 
capital of 50,000 fr. for the marufacture and repair of electric 
material. 

The Société de Produotion et de Distribution d'Energie, formerly 
called the Electricité de Reims, has raised its capital ‘from 
4,000,000 fr. to 10,000.000 fr., and issued, besides, 6,000,000 fr. of 
6 per cent. bonds, repayable in 25 years from 1927. 

The Société Hydro-Electrique de la Haute-Bourne has reduced 
its capital from 1,000,000 fr. to 500,000 fr. Its second station at 
Goule-Noir, of 3,000 H.P. capacity, is advancing towards com- 

letion. 
i The Secteur de la Rive Gauche de Paris company has decided to 
reduce its capital from 9,000,000 to 3,000,000 fr., and to increase it 
by 600,000 fr. by the issue of new shares. This company recently 
took part in the re-arrangement of the Paris supply by agreements 
with the Union de Electricité and other Paris companies. 

At the last meeting of the Etablissements P. Godot et Ch. 
Tournaire, the liquidation of the company was decided upon, but 
since then it has been decided to reorganise the concern and resume 
business. 

L'Appareillage Electrique Industriel (Ch. Cheveau et Cie) are 
raising their capital from 300,000 to 500,000 fr. 


A Trade Commissioner on Advertising.— The views of 
Н М. Senior Trade Commissioner in South Africa (Mr. Wickham) 
on publicity and advertising in South Africa, are published in the 
Board of Trade Journal for February 26th. Among other things, 
he'says that the outlay on advertising should never be based on 
existing sales, but on potent‘al sales. Advertising to produce 
future sales is in the nature of capital expenditure, To keep the 
cost of advertising strictly within the hounds of what the existing 
turnover will bear, to expect to pay for it out of the profits on 
present sales, is to miss the whole point and aim of advertising. 
Estimate the value and profits of the turnover which it is hoped 
may be secured in that market, aud then calculate on that basis 
what outlay on advertising can be afforded. It will not infrequently 
involve spending more for a year or two on a market." 


Calemdars.— We have received from the BRITISH 
Тномвом-Ноовтоух Co., LTD., of Rugby, one of their large sheet 
calendars for 1920. There are 12 large monthly sheets, on each of 
which the dates of the preceding and following months are printed 
in smaller form. Each sheet has particulars of the company's 
branch offices, а view of the works, and illustrations of B.T.H. 
manufactures. 

THE STAR ELECTRICAL ENGINEERING AND MANUFACTURING 
Co., LTD., of 134, Victoria Street, Grimsby, have sent us a wall 
calendar, with monthly date slips beneath a coloured picture of a 
maiden seated, by moonlight alone, in pleasant reflective and 
anticipatory mood. 


Electrolytic Ore Treatment in France.—As a result of 
the report of the mission sent to the U.S.A. to study the electro- 
lytic treatment of zinc ores at Anaconda, the Société de Penarroza 
has decided to erect a factory in France to utilise this method. 
Mixed ores containing lead and zino will be used, and a zino works 
and lead works will be established. Economic Review, 


Staff Dinner.—A staff dinner was held at Pinoli's 
Restaurant. on February 26th, to celebrate the twenty-fifth anni- 
versary of Messrs. Evershed & Vignoles, Ltd. Over 90 members of 
the staff participated, with Mr. Vignoles in the chair. The guests 
of the evening were Messrs. Vignoles, Vines, and Gregory, all 
directors of the company. Considerable enthusiasm was displayed 
at this reunion after five years of war. Mr. Vignoles, in his reply 
to the toast of Our Guests and the Firm,” proposed by Mr. Shepherd, 
welcomed the members of the staff who had returned to the firm 
after their period of service with the Forces. He outlined the 
history of the firm from the early days of its career. Mr. Vines, 
who also replied to the toast, thanked the staff for their loyalty, and 
prophesied continued success and increased prosperity to the com- 
pany. The toast, " The Committee,” was proposed by Mr. Sparrow 
and replied to by Mr. Short. A concert, under the direction of 
Mr. Blundell, followed the dinner, and numerous items were 
rendered by members of the staff. 


A Manchester Century.—-Messre. Thomas Hudson's 
executors, of Manchester, who are hardware merchants, but who are 
also doing a large wholesale trade in electrical material, completed 
a century of business last week. The event was commemorated 
by paying each member of the staff a month’s remuneration in 
place of the usual weekly amount on Friday last. 


Liquidations.—BoNEcouRT SURFACE COMBUSTION, LTD. 
Meeting called for March 30th, at Parliament Mansions. Victoria 
Street, S. W., to hear an account of the winding-up from the 
liquidator, Mr. E. J. Pilcher. 

CosMos CONSOLIDATED, LTD.—Meeting of creditors, Friday, 
March 12th, at 48, Frederick's Place, Old Jewry, E.C. 2. 


Catalogues Wanted. — H.M. Consul at Liége has 
organised a Special Catalogue and Sample Exhibition Room at the 
Consulate offices, and is anxious to receive from British manu- 
facturers and others interested, all publicity matter connected with 
their products. Catalogues of fittings and accessories suitable for 
the heavy industries of the Meuse Valley, the coal mines, leather 
and woollen industries of Verviers, are specially mentioned. 

1 0 1 catalogue and sample room will shortly be opened at 
arleroi. 


Reunions and Socials.—The employés of the Woking 
Electric Supply Co., Ltd.. were entertained on February 20th at а 
dinner given by the directors at the Popular Restaurant, Woking. 
The chair was taken by Mr. E. G. Nicholson, the secretary of the 
company. supported by Mr. F. Woods, the resident engineer, and 
Mr. A. McIntosh, mains and meter superintendent. Over 50 sat 
down. A first-class entertainment was provided by Mr. E. Н. 
Gregson. During the evening. the chairman proposed the toast of 
" The Directors and Company." and reminded those present that it 
was the first occasion on which the employés of the Woking 
Electric Supply Co. had ever met together at any social function. 
It was not & good thing, he said, for the various sections of the 
company to carry on their duties each practically oblivious of the 
others. The company had been in existence as an electricity supply 
concern since 1889, and was, therefore, among the oldest of its 
kind in this country or the world. The total revenue in 1900, the 
earliest date of which there were available records, wns £4,000, 
and if they multiplied that amount by 10.they would get the 
approximate revenue of the company for 1919. Mr. F. Woods. in 
responding, paid a tribute to the loyalty of the employés. 
The toast of "The Returned Service Men," was proposed by 
Mr. А. MoIntoeh. Of thore now in the company's employ, no lesa 
than 42 per cent. had served in Н.М. Foroes during the war. Mr. G. 
Gore responded for the Navy, and Mr. S. Ashley for the Army. The 
latter expressed thanks to the company on behalf of his colleagues 
and himself for the help given to their dependents during their 
absence. Mr. А. M. Dallen responded on behalf of the Air Force. 

A reunion of the Edinburgh, Glasgow. and Dundee staff of 
Wood & Cairns, Ltd., wholesale electrical factors, was held in the 
Windsor Rooms. Hillside Crescent, Edinburgh, on Saturday, 
February 21st. All the directors were present, and after a 
successful whist drive, the company sat down to dinner, finishing 
off the evening with dancing. 

On February 21st, at the Stationers’ Hall, Mr. and Mrs. Howard 
Marryat entertained a very happy party, consisting of employés of 
Marryat & Place with their wives, to the number of about 240, 
"to weloome our soldiers home." Тһе toast of Our Soldiers.” 
was put from the chair by Mr. Marryat in suitable terms, and 
replied to by Lieut. C. G. Gwinnell. Mr. Huddle, an old employé, 
in a witty speech, proposed The Firm." Miss Carrie Herwin and 
Mr. Edward Halland, who contributed to the musical programme, 
were greatly appreciated. Mr. Huddle, in the course of his speech, 
said that ns in his position were usually expected to white- 
wash the '' bosses,” but he could truthfu'ly say of Mr. Marryat that 
he did not require whitewashing. He gave an interesting account 
of the firm's expansion from its single office at 57, Hatton Garden. 
He had seen many changes during 28 years. He believed he 
installed for the firm one of the first motors in London. It was in 
the neighbourhood of Hatton Garden. He remembered wiring the 
offices at present occupied at 28 Hatton Garden. The firm was on 
a much larger scale now. It had branched out from 57 to its 
offices at 28, Hatton Garden. There was the lift department at 
57A, and the works at Shepherd’s Bush, and, during the war, 
another works had been started in Hatton Garden, of which Mr. 
Dewhurst had charge. The lift work was now being carried on by 
Marryat & Scott, and that department was making rapid strides. 
For their lift safety devices there was a big field, and he looked 
forward to the day when the lift department would be able to give 
a dinner like that one. 


Copper and Lead Prices.— Messrs. Е. Ѕмітн & Co. and 
Messrs. JAMES & SHAKESPEARE report, March 2nd :—'' No change 
in prices quoted last week." 


Wages and Working Conditions of London Electricians.— 
We are glad to publish the following letter from Mr. Leonard G. 
Tate, general secretary of the National Federated Electrica] Associa- 
tion, which indicates that at last the Federation and the E. T.U. have 
composed their differences :— ; 

" Agreement has now been arrived at as between the London 
members of the National Federated Electrical Association and the 
London District Committee of the Electrical Trades Union as to 
rates and working conditions. 

" The agreement, which was signed by both parties on Friday, 
the 27th ult, makes the rate now payable to a fully qualified 
electrician 2s. 3d. per hour, and assistant over 21, 18. 9d. per hour; 
the men to get from home to job and from job to their homes in 
their own time, if the job is within the agreed-upon area—namely, 
12 miles from Charing Cross, and within 12 miles of the employer's 
office. 

A Joint Committee has been set up to adjudicate on any dis- 
putes that might arise as between the parties. also as to the 
interpretation of the rules, and to consider, for submission to the 
parties, avy further rules that might be suggested. 

The signing of this agreement will, it is hoped. do away with 
the friction that has existed for many years between the members 
of the E. T. U. and their contractor-employers." 
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Bankruptcy Proceedings.— WALTER HENRY MELLON 
(late trading as H. B. Wallis & Co.), electrical engineer, 37, Elliott 
Road, Chiswick, late 43, Turnham Green Terrace, Chiswick, Middle- 
sex.—This debtor came up for his. public examination on 
February 24th, at Brentford, before Mr. Registrar Sills. He said 
that his liabilities were £384 and his assets £155. For some 
years he was a comedian, earning £3 to £4 a-week, but he took up 
with electricity, and commenced business in Charndon Road, 
Ohiewick, with £50 which he had saved. In June, 1917, in 
partnership with Mr. W. R. Vallance, he took 43, Turnham Green 
Terrace, as Н. B. Wallis & Co., each partner putting £50 into the 
concern ; he was todraw £1 or £2 a week and have a share of the 
profits: his partner only took a share of the profits. Another 
shop, 49, Turnham Green Terrace, was taken, but afterwards it was 
taken over by Mr. Vallance, as he could not manage both. His 
health was bad, and this caused him to neglect business, which was 
the cause of his failure. The hearing was adjourned. | 

Ке W. Н. HOWARD, electrical engineer, lately carrying on 
business ag The Holborn Electrical Co., 5, Featherstone Buildings, 
Holborn.—An application for an order of discharge was made on 
February 27th, at the London Bankrupty Court, by this bankrupt. 
who failed in November, 1911. Mr. D. Williams, Official 
Receiver, reported that the applicant commenced business without 
capital, in 1900, with another person, at 60, Red Lion Street, 
Holborn. The partner ‘retired three years later, and the 
bankrupt continued the business alone, both as The Holborn 
Electrical Co." and as Howard & Co., and taking premises 
successively at 18, Red Lion Street, 49, Lamb's Conduit 
Street, 1, New Oxford Street, 5, Featherstone Buildings. 
64, Red Lion Street, and again at 5. Featherstone Build- 
ings. When he left each of the said premises rent was 
owing, and was not afterwards paid. Three years before the 
bankruptcy the applicant sued the landlord of 1, New Oxford 
Street for damages and trespass in connection with repairs to the 
roof of the building, but judgment was given in favour of the 
landlord. During the action, the business fell away, as the bank- 
rupt was unable to give it proper attention, and he closed it down 
in April, 1911, since which date he had been employed as a can- 
vaser for an electrical supply company. In 1909 his solicitor 
obtained judgment for the costs of the action, and in May, 1911, 
obtained an order for payment of the bill by monthly instalments 
of £2 ; the bankrupt waa unable to keep up the payments, and to 
escape committal to prison for default, he filed his petition. The 
liabilities amounted to £560, and no assets were disclosed or 
recovered. The bankrupt attributed his failure and insolvency to 
want of capital, general falling away of business during the last 
three years of his trading owing to competition by electrical supply 
authorities ; also to the adverse result of the before-mentioned 
action and consequent liability for coats. The offences reported by 
the Official Receiver were (1) insufficiency of assets to equal 10s. 
in the £ on the amount ‘of the liabilities (2) omission to keep 
proper books of account; and (3) trading with knowledge of insol- 
vency. Mr. Registrar Francke upheld the report, and impored a 
suspension of two years, remarking that if the bankrupt had 
applied earlier, he would have been free a long time aince. 


."464-Hour Week for Berlin Metal Workers.—The 
Economic Review, quoting Deut. Allg. Ang., states that the Union 
of Berlin Metal Manufacturers, in granting the extra wages and 
bonuses to their employés, proposed that the workers, on their 
side, should pledge themselves to a net working week of 464 hours, 
including those factories where at present the working hours are 
less than this. The Metal Workers' Union agreed that the question 
should be referred to an impartial arbitration court, whose award 
Should be binding on both parties. The Court decided in favour of 
the 464-hour week. | ' 


. Lead.—Messrs. James Forster & Co. report (Febru- 
ary 28th) :— 


We have to record a drop of abont 158. per ton on the week, but in the 
absence of any likelihood of an increace in importa in the near future, we can 
scarcely look for any substantial decline in values. Controlled lead has not 
been on offer for some weeks past, and in view of the fact that nearly all the 
metal in Government stores has already been disposed of, for delivery spread 
over the next few months, assistance from this quarter cannot be relied upon. 

Messrs. С. Cawson & Co. say :— 


There is a good deal of talk of using substitutes for lead, and no doubt 
something will be done in this direction which will tend to influence the con- 
sumption unfavourably. Meanwhile supplies continue abundant, and lead is 
regularly going into store -so that although Government stocke are being 
gradually reduced, private stocks are steadily increasing; no actual tigures, 
however, are obtainable. France seems to be arranging to cut herself adrift 
from other countries, and to become self-supporting for her lead supplies. If 
she eventually manages todo this, it will make a great difference in the demand 
in this country. Reports from America continue favourable, and prices there 
seem to be well maintained. The position in Mexico, however, is gradually 
improving, and we can now look with more contidence for а steady increase in 
supply from that country. 


German Engineering Industry : Reported Critical Situa- 
tion.—According to resolutions which have just been adopted at а 
general meeting of the Association of German Machinery Construc- 
tion Works, held in Berlin, this industry is confronted with the solu- 
tion of exceptionally difficult conditionsas a result of the development 
of circumstances during the past 15 months. On the one hand, 
the makers are severely hit by the increases in the prices of raw 
and semi-finished materials which they use in the production of 
machinery, while, on the other, they are frequently bound to 
execute old orders which were accepted at fixed prices, and which 
were undertaken in the early period after the revolution. Тһе 
enormous rise in the prices of materials, combined with the long 
period required for effecting delivery, haa placed the industry in 
an extremely difficult situation. 'The Association mentions that 
the industry, with & turnover of many milliards of marks, finds 


employment for about 1,000,000 workmen and staff. Asa result 
of the great economic importance of the industry, the makera 
ex pect. reasonable consideration on the pact of the suppliers of raw 
and semi-finished, materiale in the matter of future prices, and due 
judgment on the part of customers in regard to the prices and 
other conditions of delivery required by the machinery makers. 
It is considered that the industry, dependent upon syndicates for 
the delivery of materials for conversion into finished machinery, 
cannot exist unless supp!ementary additions are made to the prices 
fixed in the old contracts and unless reserves аге made in the prices 
for new orders with an extended period for delivery. The Associa- 
tion submits that official circles must also understand these facts. 
An urgent request has been addressed to the Government asking 
that the exports of machinery, whi h have scarcely been resumed, 
should not be jeopardised by the levying of duties on machinery 
sent to other countries.— Financial Times. | 


Mather & Platt, Ltd.—FonEicN TRADE.—In the course 
of hia speech at the annual meeting of Mather & Platt, Ltd, the 
chairman, Mr. Loris E. Mather, said he had recently returned from 
a three months’ visit to the United States. He visited many 
engineering concerns. and was able to study many methods there 
which might be usefully employed on this side, They had at Park 
Works a plant, for ita size, as well designed and as up-to-date as 
any to be found across the Atlantic. During the year they had 
brought into use the four additional bays given over to aeroplane 
manufacture, the benefit of which would only be felt this year. 
Considerable further extensions were in progress, which they 
hoped to have completed and in occupation by the end of this year. 
The trade prospects abroad were encouraging, in spite of fluctuating 
exchanges, difficulties in shipment, and the impaired purchasing 
power of countries which had suffered from the war. They had 
always had extensive and ciose trade connections with France, and 
at the outbreak of war they had large amounts owing from French 
clients. It was most gratifying to be able to state that the misfor- 
tunes of war had not prevented their French clients from meeting 
to the full these liabilities. Their business in Russia had suffered 
temporary eclipse, and they hud incurred heavy losses which had 
been provided for in the accounta, but it was right to add that the 
probity of their clients had been unquestioned, and losses were due 
to the extinction of government in Russia, and collapse of Russian 
exchange. They were already resuming business in Poland. It 
would be the settled policy of the board to help their old and 
trusted clients abroad to restore their pre-war producing power. 
It was only by restoration of the producing power of all countries 
that trade could regain its old prosperity, and they meant. so far 
as they prudently could, to take their due share in helping towards 
this end. The abounding prosperity of India and the removal of 


-restrictions of various kinds had brought about a remarkable 


increa:e in the volume of orders they were receiving from that 
country. One of their directors had recently been in India: 
another was now in the Far East, where big developments were 
taking place. They must, however, always look to the home trade 
as having the first claim upon them, and here there was a large 
volume of work already placed upon their order books. One of 
their greatest difficulties this year would be to satisfy their 
customers at home and abroad in giving them deliveries in reason- 
able time. They could not obtain the materials needed in their 
manufactures ав quickly as they would like, due to the heavy 
demand on all sides and delays caused by strikes, but they were 
doing their utmost. 


Claiming Pre-war Debts.—Some notes have been pre- 
pared by the Clearing Office for the assistance of British creditors 
in filling up their formsof proof. Copies of thenotes may be had on 
application to the Controller, Clearing Office (Enemy Debts), 
Cornwall Houae, S.E. 1. 


Canadian Electrical Union Demands.— According to the 
Electrical News (Canada), representatives of unions of the various 
electrical workers organisations met in Toronto recently and pre- 
pared а programme of demands which, it is underatood, they will 
present to the Provincial Government. These demands include a 
licensing system for both contractors and workers ; auniform wage 
for the province; certain changes in the installation of distri- 
buting systems; certain amendments to the Workmen's Compensa- 
tion Act and representation upon provincial and municipal 
hydro-electric commissions. It is proposed to inaugurate a licens- 
ing system under which employés shall serve a four-year appren- 
ticeship before they receive a certificate of qualification and become 
regular journey men. | 

Trade Announcements.— Mr. WM. Carr has commenced 
business as an electrical engineer at 35, Marshall Avenue. Bridlington. 

Мв. W. J. CANNON, electrical engineer and contractor, has opened 
new show-room premises at 8. Dalby Road, Cliftonville, Margate. 

Mr. L. O. Heyes has retired from the firm of Heyes & Co., 
electrical engineers, of Douglas Side, Wigan, and the business will 
be continued by Mr. W. А. HEYEs. | Т 

Messrs. Н. W. Jones, LTD., electrical engineers, of Eccles, 
Lancs., have removed to new premises at Monton Road, Monton. 

Mr. Е. STANFORD has resigned his appointment with Messrs. 
Stegman & Co.. with whom he has been for 25 years. He has 
opened up business as an electrical engineer at 5, Crieff Road, 
У: ndiworth, S. W. 18. 

THE WARRINGTON ELECTRICAL Co., Lro., have changed their 
address to Knutsford Road Works, Warrington. Telegrams : 
" Power, Warrington." | 

Mr. W. Ө. Perry has resigned his poeition аз power engineer with 
the South London Electric Supply Corporation, Ltd., and has started 
in business at 199, Westminster Bridge Road, S.E. 1, under the style 
of W. G. Perry & Co., LTD., electrical contractors, 
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Book Notices.— Five- figure Logarithms and Trigono- 
metrical Functions. Price 18. 6d. net. Mathematical Tables." 
Price 4s. 6d. net. By W. E. Dommett and H. C. Herd. London: 

„J. Selwyn & Co., Ltd. bs 

‘Science Abstracts, А and B." Vol. XXIII, Part 1, No. 265. 
н 13th, 1920. London: E. & F. N. Spon, Ltd. Prios 28. 3d. 
each. | i 

"Memorandum om Solid Lubricants.” Bulletin No. 4 of the 
Department of Scientific and Industrial Research (28 pp.). London : 
Н.М. Stationery Office. Price 6d. net.—Contains much useful 
nformation regarding the nature and application of such sub- 
stances ás graphite, white lead, soapstone, &c. | 

Circular No. 83 of the U.S. Bureau of Standards. Specifications 
for the Manufacture and Installation of Railroad Track Scales." 
(35 pp.). Washington: Government Printing Office. Price 5 
centa.—The object of this publication is to provide railroad 
engineers with data to enable them to secure scales adequate to meet 
modern requirements. ö | 

" Quin's Metal Handbook and Statistics," 1920. London: Metal 
Information Bureau. Ltd. 3s. 6d. net, post free. This is the 
aeventh year of publication of what is а very useful book, in which 
are tabulated statistics and 1919 prioe records of copper, tin, spelter, 
lead, silver, antimony, arsenio, nickel, and iron and steel. Among 
other features, we notice a list of the licensees under the non- 
Ferrous Metals Act. | RO 
The Examination of Materials by X- Rays.“ Reprinted from 
the 7ransastions of the Faraday Society. London: The Society. 
Price 12s. 6d. ; 

* Proceedings of the Physical Society of London." Vol. XXXII, 
Part II, February 15th, 1919. London: Fleetway Press, Ltd. 
Price 4a. net. 

The Rubber Age (published monthly) No. 1. 
London: 43, Essex Street, Strand. Price 1s. 


Plant, &c., for Sale,—Slough and Datchet Electric 
Supply Co., Ltd., has for disposal one three-crank compound Davey, 
Paxman engine direct coupled to two Siemens D.c. generators, and 
two switchboard panels; Oolne Corporation Electricity Department 
invites offers for a Green's economiser and a 2-H.P. driving motor; 
Measrs. Campbell & Lamond have for disposal premises suitable for 
joinery or other works requiring extensive floor space, situated at 
Calder Green, Renfrewshire. For particulars see our advertisement 
pages to-day. 


Catalogues and Lists.—MESSRS. James M*MiLLAN & Co. 
(formerly the Ericsson-Bell Telephone Co.), Clun House, Surrey 
Street, Strand, W.C. 2, sole agents of the Elektrisk Bureau, Ltd.. 
of Christiania, Norway.—Lists Sections I to VI inclusive. Section I 
is devoted to magneto telephones and also special instrumenta for 
mining, diving, and high-tension work; Section II presents a 
series of central-battery telephones ; Section III deals mainly with 
intercommunication sets; Section IV- portable ssts—includes а 
four-line artillery telephone; switchboards and accessories are 
dealt with in Section V, and the last list is a general catalogue of 
parts and accessories, The lists are profusely illustrated, and 
cover a wide range. 


THE ROCKINGHAM ENGINEERING Co., Beulah Road, Thornton 
Heath, S.E.—Leaflet giving illustrations, details, and prices of 
electrio organ-blowing sets. 

Messks. J. HoPKINSON & Co., LTD., Britannia Works, Hudders- 
field.—Catalogue 800, 398 pp. An ext-emely useful and com- 
prehensive list of all classes of boiler gear. It is divided 
into 13 sections, and is illustrated by numerous photographs 
and line drawings. The first section presents information 
regarding materials and specifications. Then follow divisions 
dealing with mountings, safety valves, high and low pressure 
valves for steam, water, and air; boiler-feed and check valves and 
injectors ; blow-off valves and pipes; water gauges and fusible 
plugs; pressure gauges, siphons, and cocks; isolating valves, 
reducing and surplus valves, expansion joints, steam dryers and 
traps and automatic exhaust valves, cocks, whistles, thermometers, 
&c. The catalogue concludes with a complete index of contents 
and code words. ME | 

MrssRS. GREENWOOD & BaTLEY, LTD., Donington House, 
Norfolk Street, Strand, W. C. 2.—Leaflets Nos. 53, 54, 55, 56, and 60. 
Illustrated price-lists of Bipol accumulator batteries for motor- 
cycle lighting, lanterns, &c. | 

Mapa ENGINEERING Co., LTD., 12. Bevington Hill, Liverpool.— 
DM leaflet (8 pp) dealing with the Remoa” patent electric 
riveter. - 

THE GENERAL ELECTRIO Co., LTD., 67, Queen Victoria Street, 
Е.С. 4.—New " Osram " billheads (or invoice forms) and postcards, 
The G. B. Co. states that it will be pleased to supply quantities of 
these, oyerprinted with name and address, to members of the trade. 
“ Conveying and Transporting Machinery (74 pp). This publi- 
cation, printed on art paper and profusely illustrated by photo- 
graphs, indicates the wide field covered by Fraser & Chalmers 
conveyors, &c. The first part describes helt conveyors, pulleys, and 
idlers. Then shipping planta are dealt with, and photographs of 
actual installations are given. The Fraser & Chalmers coal-handling 
plant at Durban is fully described, and photographs of the boiler- 
house cor veyor at Marylebone and the Brancepeth Colliery con- 
veying plant are presented. Grabs and g rab transporters are given 
several pages, and the photographs include three of the transporters 
built for the Admiralty. 

Н. C. SniNGsBY, 142, 144 and 146, Old Street, E.C.— List 
Мо. 158. Ар eight-paged booklet illustrating and describing steel- 
back extension ladders, with details of tests. Also tower ladders, 
ladder carriers, and step ladders. | 


March, 1920. 


Tne INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS 
Co., LTD., Silvertown, E. 16.— Illustrated leaflet dealing with 
" Silvertown dry and inert cells. 

BUILDING Рвороств, LTD., Columbia House, 44-46, King's 
Road, Sloane Square, S.W. 3.—Booklet (16 pp.) dealing with 
“ Bareau,” a water-proofing material for cement concrete, Oontairís 
details of teste, instructions for use, Xo. жа 

Messrs. HIdds Bros., Dynamo Works, Sand Pits, Birmingham. 
— Monthly Magazine” for March (20 pp.). The body of this 
beoklet is devoted to a stock list of motors and dynamos. An 
insurance scheme has been formulated by the firm, and details are 
given. The remainder of the magazine contains Hinte and 
Tips" on brushes, and one or two anecdotes truthfully deseribed as 
chestnuts.” 

Messrs. ROBINSON & HANDS ELECTRICAL Co., LTD., 54, Bar. 
wick Street, Birmingham, have issued a new illustrated and priced 
catalogue in conjunction with their exhibit at Castle Bromwich 
Fair, dealing with electrical accessories, the four main lines being 
lampholders, fuseboards, tumbler switches, and accumulator 
awitchboards, all of which are of British make throughout. 

LEOLINE EDWARDS, 81, St. Margaret's Road, Twickenham.— 
Leaflets describing “ Quidos electric lamp bed foot-warmer and 


food-warmer and portable fireproof safes. 


A French Supply Combination—A scheme for the 
electrical transmission of power from the Alps to the distriot of 
Lyons has been inaugurate by the formation of a combination of 
10 existing companies, under the title of the Société de Transport 
d'Energie des Alps, of 49, Rue de la Bourse, Lyons, with a pro- 
visional share capital of 2,000,000 fr. The representatives of the 
10 companies form the first board of directors. 5 


^ 


“LIGHTING AND POWER NOTES. 


Aberdeen.—ExTENSIONS.— On the recommendation of 
Mr. J. H. Rider, the Dee Village Works are to be extended, and for 
this purpose power is being sought to acquire new property. >- 

Balla (Co. Маус), —Ілонтгно SCHEME.— It has-been 
decided to install electric lighting by a private scheme, and Mr. 
McEllen has applied to the County Council for the necessary 
permission. | ; 

Barnstaple. — PROPOSED EXTENSIONS. — The Town 
Council has appointed Mr. J. S. Highfield to prepare a report on the 
undertaking, in order that extensions to meet the greatly increased 
demands may be carried out. Applications from prospective con- 
gumers are constantly being received, but the load is already at the 
maximum. Electric lighting is to be installed in the buildings 
being erected under the Barnstaple housing scheme. 

Barrow.— LoAx.— The Electricity Commissioners аге to 
be asked by the Town Council for sanction to borrow £35,000 for 
electricity works p .. This includes £8,451 for antioi- 
pated extensions, £5,000 for transformers and switchgear, and 
for over-expenditure on previous loans. 

Bedford.—INCcREASED REvENUE.—The Town Council 
has received applications for supplies of electricity which will bring 
in an additional revenue of £5,000 a year. 

Bradford.—RE&PaiRED Tursing.—After being out of 
commission for a long time, in consequence of the breakdown 
during the latter part of last year, the large turbine has again com- 
menced to ran, the repairs having been completed. | 

Braintree.—Evectric 1лентгпхе.—ТПһе Fast Anglian 
Electricity Co. has prepared an electric lighting acheme for the 
town, and a petition in favour of its adoption is to be presented to 
the Urban District Council. 

Chelmsford.—RETURN то Gas.—Chelmsford is in future 
to have gas for street lighting, the Town Oouncil having refused to 
renew the contract with the Electric Lighting Oo., as gas produced 
at the municipal gas works will be cheaper. Chelmsford was the 
ина in England to use electricity for publip lighting. Daily 
Mail, | | | 

Chester,—INDbUsTRIAL DEVELOPMENT.—With а view to 
providing information for those seeking industrial sites, the Mayor 
has invited the city electrical engineer (Mr. Britton) to draft, a 
scheme for the industrial development of the city and district. 


Chesterfield, — FavLTs.—It was reported tothe Electricity 
Committee that there had been a great many interruptions of the 
electrical supply. Most of these occurred in the Ashgate Road 
section, and were attributable, it is believed, to one of the mains 
having been penetrated by a pick during the re-laying of the Post 
Office telephone cables. ita ie 

Continental.—GERMANY.—]It is stated that a con- 
clusion hae been reached in connection with the lengthy 
inveatigations concerning the oanalisation of the River Neckar 
for the double purpose of providing a great navigable. water- 
way and the utilisation of the water-power. The estimated 
expenditure on the basis of former peace prices is put at 
150,000,000 marks, of whica the sum of 35,000,000 marks is 
intended for the construction of 26 hydro-electric works to yield a 
total of 50,000 Kw. | | 


Derry.—PRicE INcREASE.— The Corporation has in- 
ereased the charge for elestric lighting by 50 per ont. 
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Dublin.—Srock.— The Corporation is considering the 
issue of 3} per cent. City stock to raise the sum of approximately 
£69,000 for the purpose of extending the electricity undertaking. 


Edinburgh. — Mains Extensions.—The Town Council 
has approved the recommendations of the Electricity Committee 
for the laying of cables between Portobello and M Donald Road, 
at an estimated cost of £52,000, and the extension of mains to 
Granton, costing approximately £20,000. 


Gillingham.—ExTENSIONS.— The report of Mr. С. H. 
Wordingham upon the electricity undertaking, together with his 
recommendations, has been adopted, and extensions are to be pro- 
ceeded with. 


Halifax,— Loans.—The Tramways and Electricity Com- 
mittee has decided to make application for sanction to borrow 
the following amounts in connection with the electricity under- 
taking :—Motors, £10,000; transformers, £10,000; and mains, 
£20,000. 

NEw PLANT.—A recommendation has been made by the 
Corporation electrical engineer for tenders to be placed at once for 
a 10,000-kw. set, with the necessary condenser, at an estimated 
cost of £77,800. This will form part of a scheme to cost £170,000, 
which the Corporation has already approved. 

YEAR'S WORKING.—The recently published accounts for the 
year ended March 31st, 1919, show in the summary a deficiency of 
xe The total expenditure was £112,843, against an income 
of £111,574. 


Hemsworth.—APPLicaTiIon FOR SuPPLY.—'The District 
Council is approaching the Yorkshire Electric Power Co. with 
regard to obtaining а supply of electricity for the district. 


Hove.—BuLk SuPPLYv.—The Corporation is applying 
to the Brighton authorities for а statement of terms upon which & 
bulk supply can be obtained from the Brighton undertaking. 
When the Hove Corporation took over the private company, which 
previously supplied the greater part of the district, it intended to 
extend the plant to meet the demands of the whole area, but 


owing to circumstances this was not proceeded with, and the present 


plant is inadequate. 


Hull.—INADEQUATE SUPPLY.—Several large firms in 
this district have been requested to reduce their demand by 50 per 
cent., and consequently & large number of men are practically out 
of work. The reason given is that a heavy lighting load has been 
experienced owing to the prevalence of thick fogs. 


India.—CauvERy POWER UNDERTAKING.— The present 
output of the Sivasamudram station is 21,500 H.P. The mining 
companies in the Kolar goldfields have, however, recently intimated 
that their demands will be greatly increased, and it is, therefore, 
contemplated to extend the plant to a total capacity of 27,000 H.P., 
with а reserve of 3,600 H.P. 


Kingswood. — ELECTRIC — LiauTING. — The Bristol 
Corporation has agreed to supply electricity to residents of 
Kingswood subject to ап agreed annual minimum payment of £4 
for three years. The Urban District Council has consented to this 
arrangement. 


Lancaster. — PRoPosED Price INcREASE. — The Town 
Council has appointed & Sub-Committee to investigate the poaition 
of the electricity undertaking with a view to increasing the charges, 
which are considered inadequate. | 


Lelcester.— NEW Power STATION.—The City Council is 
to apply to the Electricity Commissioners for sanction to a scheme 
involving the erection of a power station at Aylestone Road. The 
cost of the new works, which will have a capacity of 10,000 Kw. 
in the first instance, is estimated at £600,000, + 


Liverpool.—ScHooL LiaGHTING.—After a debate upon 
the respective merits of gas and electricity, the Education Com- 
mitted decided to employ electricity for lighting five special 
schools, although the initial cost will be greater. 


London.— THE COAL PROBLEM.—A conference of repre- 
sentatives of electricity undertakings in Greater London was held 
recently to place the following requeats before the Coal Controller : 
—(1) That the rebate to be paid under the Coal (Pit-mouth) Pricea 
Order, 1919, be paid directly by the Controller: (2) that special steps 
be taken to secure an adequate supply of coal for power stations and 
other public utility services ; (3) that the order relating to accep- 
tance of colliery weights be rescinded and payment made for weighta 
actually received ; and (4) that coal be properly graded and charged 
for according to quality. 

ST. PANCRAS.—The Electricity Committee recommends the pur- 
chase of two motor converters, together with the necessary mains 
and switchgear, at an estimated cost of £14,150. Inquiries are to 
be made with regard to a site for a proposed new sub-station to 
house these converters. The women employés in the meter repair- 
ing department applied for an increase of бв. per week, which was 
granted, but at the same time steps are to be taken to replace the 
female staff by men, preference to be given to disabled ex-service 
men. 


Mexborongh.— Mains EXTENSTONS.— The Urban District 
Council has applied for permission to lay cables through the 
parishes of Denaby and Conishorough, with a view to supplying 
them with electricity. The Doncaster District Council has referred 
the matter to the respective parochial Committees for consideration. 


Northailerton. — Year’s Workina. — At the annual 
meeting of the Electric Light and Power Co.-it was announced 
that the profit for 1919 was £460, as against £342 for the previous 
year. ; 


Perth.— ELECTRICITY SuPPLY.— The Corporation elec- 
trical engineer is to lay & temporary cable to supply electricity to 
residenta in Craigie, who recently petitioned the Town Council for 
a supply. i 


Preston.—NeEw Sration.—JIt is announced that the 
building of a large central station at Preston will be commenced 
next year on the south bank of the Ribble, opposite the entrance 
to Preston Dock, where a large dam is to be constructed. The 
output of the station will be sufficient to meet all industrial 
requirements for a large part of the county. 


Salford. — Loan. — The Electricity Committee has 
recommended application for sanction to the borrowing of £144,344 
with which to effect certain developments. The proposed expendi- 
ture includes £47,340 for generating plant and £42,000 for boiler- 
house plant. The feeder mains to sub-stations will cost £19,700. 


Stoke-on-Trent, — HOUSE LIGdHTINd. — The Finance 
Committee would not approve, on the grounds of excessive cost, a 
proposal of the Electrisity Committee to supply electricity to the 
Trent Vale housing site. 


Sunderland.—ExTEN8IONS.— The Town Council has 
adopted the Electricity Committee's scheme for the extension of 
the undertaking, at an estimated cost of £127,068. Owing to the 
inadequacy of the present supply, many consumers have been asked 
to cut down their demands by 10 percent. The new plant will 
include two new boilers, & cooling tower, and an additional sub- 
station. A proposal to make inquiries with a view to obtaining а 
bulk supply was defeated. 


TRAMWAY AND RAILWAY NOTES. 


` 


Accrington.— Fares Revisron.—The Tramways Com- 
mittee is considering the whole question of fares on local routes. 
A communication has been received from the Haslingden Town 
Council urging the necessity of an increase of fares b:tween the 
two towns. 


Blackpool.— TRAX  RENEWALS.—The track mileage 
involved in the permanent way renewal scheme is equal to 18 miles 
of single track. The borough engineer's estimate of the cost of 
relaying the permanent way, including the doubling of the line 
between Dickson Road and the Gynn is £254,843. In addition, 
£52,177 is proposed to be spent on new works, making a total of 
£306,520. The proposed reconstruction work will, it is anticipated, 
be spread over a period of three years. An outlay of £104,020 ia 
estimated for the year ending March, 1921; £105,867 in 1921-22 ; 
and £13,856 in 1922-3. The cost of renewing the track is 
estimated to average £14,274 per mile, ав compared with an 
average cost of £7,322 per mile for the original track. 


Continental.—lrALv. — The Department of Overseas 
Trade (Development and Intelligence) states that His Majesty's 
Commercial Counsellor at Rome quotes La Tribune as stating that 
the work of the Commission for the electrification of the railways, 
appointed by the Minister of Transport, is proceeding actively, 
both as regards the system to be adopted and the continuation of 
the works in hand in Liguria, Piedmont and part of Lombardy. In 
these districts the Railways General Management is continuing 
the electrification on the three-phase system, of the line between 
Turin and Genoa of about 400 km., and by means of а private 
undertaking, the lines Turin-Milan and Milan-Voghera for another 
200 km., in order to complete, as soon as possible, the principle 
links of this railway system. With regard to central Italy, 
a meeting was held recently, under the presidency of the 
Minister of Transport, of the various public bodies and companies 
interested in the utilisation of the electric power in the Umbro- 
Tuscan-Emilian district, in order to co-ordinate available and 
utilisable power for local requirements and railways. The Com- 
mission approved, from the technical point of view, plans for two 
thermo-electric stations, using national fuel, at Tavernelle di 
Perugia and Torre del Lago respectively, capable of producing 
about 20,000 kw. The plans have- been commenced for the 
linking up of Rome and Naples and the Southern Provinces. 
A programme has also been drawn up for the extension of steam 
traction by oil fuel for those lines where it will take some time to 
provide hydro and thermo-electric power, that is to say, largely in 
Sicily, Calabria, Basilicata and Puglia,” 


Edinburgh. Ratu REPAIRS. — The Tramways Com- 
mittee is utilising a petrol-electric motor workshop for the repair 
of worn and broken rails by electric welding. 


Glasgow.— EXTENSIONS AND RENEWALS.—Reports on 
work in progress and in prospect have been submitted to the 
respective Departmental Committees of Glasgow Town Council by 
the officials in charge, So far as the tramways are concerned, the 
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general manager reports ss follows on work in proapect, the figures 
showing the estimated cost :— 

Renewal of Traok (£100,000).—This work is at present being 
proceeded with. 

Building 30 New Cars (£30,000).—This work is being carried 
out as quickly as supplies of materials will permit. 

New Car Depot (exclusive of price of ground, 4 70, 000).— The 
schedules for this work аге in course of preparation. 

Tramway Extensions (£600,000).—This subject-matter has been 
remitted to a Special Sub-Committee, which will report thereon at 
an early date. 


Great Northern Railway.— PARLIAMENTARY BILL. — The 
G.N.R. Bill passed its second reading on March 1st. The Associa- 
tion of Urban District Councils and the Metropolitan Water Board 
opposed Clause 47 through Parliamentary representatives. This 
clause will enable the compeny to purchase gas, electricity and 
water from any local authority in the vicinity of the railway, and 
to use such supplies on any portion of the railway or the company's 
property, whether beyond the area of the supply authorities 
or not. | 


- Halifax.—CoLuision.—Through the swerving of a 
trailer-lorry into a section power-bux at the bottom of Pye Neat 
Park, the supply was cut off on the King Cross section, on 
February 218, and much inconvenience was caused. 


India.— ELECTRIC RarLway.—Messrs. Hoare, Millar and 
Co. have prepared a scheme for a circular railway for Calcutta. The 
Railway Board has decided that a preliminary investigation into 
the feasibility of the scheme should be made by a Committee com- 
posed of representatives of the Port Trust, the Eastern Bengal 
Railway, the Calcutta Corporation, and the Gevernment of Bengal, 
under the chairmanship of a member of the Railway Board. 


Keighley.—REPLY то OnRrTICISMS.—In answer to criti- 
cisms levelled at the Corporation tramway service, the chairman of 
the Committee said that the debt on the uudertaking had been 
reduoed by £7,000, and there had been no call made upon the rates 
by the undertaking, though 22 out of 84 municipalities running 
tramways had had to do so. The revenue in 1914 was £9,800 ; this 
year it was hoped to realise £16.500. The foreign firm which 
guaranteed to maintain the railleas trolley vehicles was broken up 
by the war, and this prevented the overhead equipment scheme 
being completed. 


Liverpool, — CARRIAGE OF PaARCELS.— The tramway 


manager is to report оп a scheme for the conveyance of parcels 
and goods by tramcar. 


London.—ACCIDENT.—Owing to motor failure, an L.C.C. 
tramcar ran backwards down a steep hill near Clapham Common, 
on February 23rd. At the base of the incline it collided with 
another car, and both were badly damaged. A woman was killed 
and four other passengers slightly injured by jumping off the car. 


Municipal Tramways,—FINANCES.— Some interesting 
figures are given by the Birmingham Post showing the position 
of British municipal tramway undertakings. Statistics compiled by 
the Municipal Tramways Association show that no less than 20 per 
cent. of the concerns are running at a loss, the deficit being borne 
by local rates. It is stated that the extra rate involved was as 
much as 10d. in the £ at West Ham. Tramways that contributed 
to the rates prior to the war—such as Belfast, Birmingham, 
Bradford, and Glasgow—have been compelled to reduce, and in some 
cases abolish, their aid to local rates. Many others, however, as 
Leeds, Blackpool, Manchester, and Newcastle-on-Tyne, have been 
able to increase their contributions. 


Plymouth.—F are IxcREASE.—Fares on all routes are 
to be increased by 50 per cent. 


Stalybridge. — Fare Revision.—The Tramways Com- 
mittee has informed the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board that it has been compelled to 
revise the fares with a view to increasing them, on account of the 
abnormal increase in working costs. The loss on the tramways last 
year was £3,000, and, if extra revenue was not collected, it was 
estimated that the loss next year would be from £10,000 to 
£11,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—The Commonwealth Post Office made a net 
profit in the last financial year of £524,645, an increase of £137,263 
on the working of the previous year. The telegraph department 
made a profit of £63,133, against £28,116 last year, and the tele- 

hone department made a profit of £222,174, against £121,844. 

he main increace in revenue was derived from the. telephone 
services ; with the exoeption of Western Australia, where there 
was a loss of £13,697, against a loas of £25,020 in 1917-18, the 
telephone branch showed a profit in every State. Victoria stands 
head and shoulders above the other States with regard to the pro- 
fitable working of its telephone system. The telephone exchanges 
in this State for the last financial year showed a profit on the year's 
working of approximately £60,000, over 518,00) in excess of the 
profits derived from the ваше source in South Australia, and more 
than double the profits earned by the telephone exchanges in New 
South Wales during the same period. There was a loss on the 


working of some of the Victorian country exchanges, but as a set 
off against this the metropolitan network of exchanges with 29,749 
subscribers, made a profit for the year of £66,000. The actual 
revenue for the year from the Melbourne exchange networks was 
£343,896, but against this had to be written off a sum of £138,166 
for direct working expenses, as well as the cost of administrative 
expenses, depreciation and interest, and a proportion of the oost of 
pensions and retiring allowances. The Sydney exchanges, which 
earned the sum of £465,099 during the last financial year from а 
total of 39,296 subscribers, yielded a net profit on the years work- 
ing of only £35,509, Only three States, Victoria, New South Wales 
and South Australia, showed a profit on the working of the tele- 
graph branch for the past financial year. But the profits earned 
by these three States were sufficiently in excess of the losses in the 
three other States to yield a net profit for the Commonwealth as а 
whole of £63,133. Western Australia showed a loss on the working 
of all three branches of the postal department. 


Eastern Cable Delays.—The Eastern Telegraph Co. 
announces that owing to the interruption of the British Pacific 
cable between Australia and Canada and the Commercial Разійс 
Cable Co.'s cable between the United States and the Far East, all 
traffic carried by those two routes will now have to pass over the 
Eastern Co.'s system, and consequently additional delay may be 
expected. 


France.— The Société Radiotechnique de Pologne (Radio- 
pol) is the title of a company formed at Paris for the installation 
апа working (in Poland apparently) of every system of telegraphy, 
including wireless. Its capital is 6,000,000 marks. Ita founders 
include the Marconi Co., of Loudon ; the Société Francaise Radio- 
electrique ; the Compagnie Générale de Télégraphie Sans Fil ; the 
Compagnie Générale de Radio-télégraphie ; the Société Polonaise 
de Construction et d'Exploitation des Procédés Radio-techniques ; 
and the Banque du Commerce et de l'Industrie. 


Itaiy.—A portion of the programme now under con- 
sideration for the commercial expansion of Italy abroad, and more 
particularly in the East, is the establishment of three telephonic 
lines, namely, a line 2,000 km. long, linking Rome with 
Constantinople; & second, from Rome to Otranto, and thenoe to 
Valona, Salonica, and Athens, 1,500 km. long; and a third line 
from Rome, 2,600 km. in length, to one or more Danubian porta. 
Arrangements allowing of the use of Bell's multiplex telephone are 
also mooted. The laying of а second submarine cable from 
Otranto is also spoken 2f, the existing one dating so far back as 1850. 


New Wireless Service.—A new channel of communica” 
tion between the Old and New Worlds was opened on March lat 
by the inauguration of a direct wireless servioe for commeroial and 
general purposes, between Great Britain and the United States. 
This service is being conducted jointly by the English Marconi Co. 
and the Radio Corporation of America over a route operated 
entirely by these wireless companies. Messages are being accepted 
for New York, Greater New York, and South America, up to 
4d. less per word than the existing cable charges. The messages 
are being transmitted on the British side from the high power 
Marconi station at Carnarvon, which is in direct communication 
by private wire with the Marconi office in London and the Central 
Telegraph Office. The Carnarvon station is equipped with high- 
speed automatic transmitting geat, and the receiving atation is 
arranged for duplex working so that trans-Atlantic messages can 
be transmitted simultaneously in both directions. The messages 
are received on the American side of the route at Belmar, New 
Jersey, which in turn is in direct communication by private wire 
with the telegraph office of the Radio Corporation in Broadway, 
New York City. / 


New Zealand.— Representatives of the newly-formed 
New Zealand Wireless Institute waited upon the chief engineer of 
the Post and Telegraph Department, recently to inquire about the 
prospeot of securing licences to enable amateur workers to operate 
wireless apparatus. New Zealand is still subject to War Regula- 
tions in this matter, and the Department is unable at present to 
grant licences except to ships. A Bill has been prepared to extend 
the powers of the Department, and will probably be submitted 
to the next session. | 


Trades Telephone List Directly.— Tenders are invited by 
the Postmaster-General, says The Times, for the right to publish an 
authorised classified trades list of telephone subscribers for London, 
to be issued every six months, beginning next October. 


West Indian Cables.—A Committee is to study the 
question of wireless telegraphy as regards the West Indies, and to 
inquire into the cable system of that section of the Empire, says 
the Times. Ап experiment in wireless telegraphy was made some 
10 years ago, when British Guiana granted a licence to the West 
India and Panama Telegraph Co., to establish and maintain a wire- 
less station in that colony for communication with the adjoining 
island of Trinidad. This arrangement continued until August, 
1915, when an Imperial wireless station was set up in British 
Guiana. Jamaica also possesses her wireless station, and steps 
were taken last year to allow the stations—controlled by the 
Admiralty—in Newfoundland, Nova Scotia, Bermuda, Jamaica, and 
British Guiana to be used for commercial point-to-point messages. 


Wireless Telephony.— Successful wireless telephonic tests 
have been carried out between Madrid and Chelmsford, and con- 
versation was carried on without appreciable difficulty. 

An attempt is shortly to be made to speak from Chelmsford to 
America and Australia by wireless telephony. 
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On February 29th, for the first time intelligible wireless tele- 
phonic messages were received at the Waxholin Wireless Station, 
12 miles from Stockholm, from England and Germany. The 
English message was distinctly audible. Б 
Wireless telephonic messages are transmitted every evening from 
Chelmsford, at 8 p.m., for experimental purposes, and it is reported 
that such a message has been picked up by a ship at sea, 600 miles 
away, with an ordinary commercial receiver. It is requested that 
the reception of such measages be reported to the Marconi Co., and 


most of the acknowledgments received give technical observations 
of considerable value. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the Official 
Not ios appeared.) 


| OPEN. 
Aberdare, — March 20th. Urban District Council. 


Reconstruction of existing tramways: also new tramways. Mr. 
- E. M. Lacey, 12, Victoria Street, 8.W. 1. 


Australla.— MELBOURNE.— April 12th. City Council. 
Two 2, 000-K w. rotary converters ; H.T. switchgear, 6,600 v.; D.C. 
switchgear, 600 v. (January 30th.) 


Bedford. — March 31st. Electricity Department. 


Twelve months' supply of electricity meters and H.T. and L.T. 
cables. (See this issue.) 


Belfast.—March 10th, Electricity Department. Stores, 
including meters, cables, electrical accessories, lamps, carbon 
brushes, &c. (February 20th.) 
` March 22nd. Electricity Department. 
(February 20th.) 


Belglum.— March 27th. Municipal authorities of Liége. 
5.000-K W. turbo-alternator for the central electricity generating 
station. Tenders to the Bureau des Adjudications des Services 


Industriels, 3, Rue Saint Etienne, Liéze, whence particulara may 
be obtained. 


. April 9th. Municipal authorities of Haccourt (Province of 
Liége). Concession for the electric lighting of the town. 


 Bristol.—March 22nd. Board of Guardians. Electric 
lighting installation at Eastville Inatitution. (See this issue.) 


Edinburgh.—March 29th. Electricity Supply Depart- 
ment. Condensing plant for Portobello station. Specification 
No. 23. (February 27th.) 


Gellygaer. — March 9 Ist. Urban District Council. 


Transformer plant, н.т. and L. r, switchgear, 11,000 v. and 500 v. 
overhead line material. (February 27th.) 


Halifax. — March 12th. Tramways and Electricity 


Committee One 1,000-kw. turbo-alternator, with condenser. 
(February 27th.) | 


Lincola.—April sth.  E'ectricity Department.  Pipc- 
work, and motor-generator and switchgear for St. Swithin's power 
station. (See this issue.) 


London.— Great Central.Railway. March 17th. Stores 
for 12 months, including electrical line construction, electrical 
apparatus, wires, cables, lamps, &c. Specifications from Mr. W. 
Williams, Stores Superintendent, G.C.R., Gorton, Manchester. 

Н.М. Office of Works. March 12th. Electrical accessories for 
12 months. (February 27th.) 


Macclesfield.— March 15th. County Asylum. Electrical 
goods for six months. Mr. W. G. F. Tingay, Clerk. 


Margate.— March 15th. Town Council. Electric light 


installation, Municipal Buildings. Borough Surveyor, 13, Grosvenor 
Place. : 


Merthyr Tydfil. — March 9th. Board of Guardians. 
Electrical fittings for six months. The Workhouse Master. 


Mountain Ash.— March 20th. Urban District Council 
Electricity Department. Transformer plant, н. and L.T. switch- 
gear, three-core and four-core armoured cables and overhead line 
equipment. (See this issue.) 


New Zealand.— DUNEDIN.— April 26th. City Council. 
(a) electric car bodies; (>) car trucks; and (с) car equipment. 
Documents may be consulted by British firms interested, at the 
Department of Overseas Trade (Development and Intelligence), 
35, Old Queen Street, S.W. 1 (Room 49). 

April 3)st. Auckland Harbour Board. Electric cranes. Mr. 
R. B. Burnett, Secretary, Quay Street, Auckland. 


Plymouth, — March 18th. Electricity Committee. 
Turbo-alternator, converter and booster. (February 27th.) 


South Africa.—^April 24th. Oudtshoorn Municipality. 
Time for receipt of tenders extended from March 24th to April 24th, 


Coal-handling plant. 


Swadlincote.—March - 11th. | Swadlincote and Ashby 
Joint Water Committee. Electric motors and turbine pumps. Mr. 
A. J. Mason, Engineers, Council Offices, Swadlincote. 


Wakefield.—March 8th. Electric lighting installation 


at the Lofthouse Wesleyan Chapel. Е. Howroyd, Secretary, 
Lofthouse. "e 


| CLOSED. - 7 
Australia, —P.M.G.'s Department, N.S.W. :— 
Two 100 straight line uníts and assocíated apparatus for Chatswood tele. 


phone exchange, £1,850: two ditto for Mosman exchange.—Automatic 
Telephones (Aust.), Ltd. 


Victorian Railways Department :— | 
Two теша operated “QR” truck traversers, £2,408.—Johnson and 
Sons, Pty., Ltd. " 
Brunswick (Victoria) City Council :— 
1,827 yd. and 1,995 yd. of three-core, 19/18, s. w. G., H.T., lead-covered, under- 
ground cable, £2,280.—W. T. Henley's Telegraph Works Co., a 


Bavarla.—It is stated that the A.E.G. has been given 
the contract for the Munich-Landshut section in. connection with 
the projected Bavarian State electricity works, and the Bergmann 
Co. that for the Sanding-Edelhausen section. 


Government Contracts.—The following Government con- 
tracts were placed during January, 1920:— 


ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 


Conduit tubing and fittings.—Barton & Sons, Ltd.; Brotherton Ediswan 
Tubes & Conduits, Ltd. 

Conversion of steam crane.—Ransomes & Napier, Ltd. 

Copper wires.—British Insulated & Helsby Cables, Ltd.; London Electric 
Wire Co. & Smiths, Ltd. 

Electric capstans.—Douyplas & Grant, Ltd. 

Electric hoists.—Cowans & Sheldon, Ltd. 

Insulating materials.—Abbott, Anderson & Abbott, Ltd.; H. Clarke & Co.; 
Micanite & Insulators Co., Ltd.; Mica Manufacturing Co., Ltd.; 
Siemens Bros. & Co., Ltd.; R. Whiffen. 

Switch boxes. —Palmer's Shipbuilding & Iron Co., Ltd. : 

l'hosphor bronze screws and nuts.—Automatic Standard Screw Co., Ltd. 


MINISTRY OF MUNITIONS. 


Carburetter spare.—S. Wolf & Co., Ltd.; Zenith Carburettor Co., Ltd. 
Electric fittings. —C. A. Vandervell & Co., Lid. 

Electrical plant. General Electric Co., Ltd. 

Train lighting spare. Chloride Electrical Storage Co., Ltd. 


WAR OFFICE. - 

Electrical installation, Cambridge Cottages, Woolwich.—G. Weston. 

INDIA OFFICE: STORES DEPARTMENT, 
Baudot apparatus.—Elliott Bros. 
Telephone apparatus.—Automatic Telegraph Manufacturing Co., Ltd. 
Cells.—Fuller's United Electric Works. : , 
Telephone exchanges. —Relay Automatic Telephone Co., Ltd. 
Generating sets.—Laurence Scott & Co., Ltd. | | 


Post Orrick. 


Telegraph and telephone apparatus.—Automativ Telephone Manufacturing 
Co., Ltd.; Creed & Co, 114.5 C. Lange; Peel Conner Telephone 
Works, Ltd.; Siemens Bros. & Co., Ltd. 

Telephone and telegraph cable.—B.1. & Helsby Cables, Ltd.: Connollvs 
(Blackley), Ltd.; W. T. Glover & Co.. l.td.; Hackbridge Cable Co 
Ltd.; W. T. Henley's Telegraph Works Co., lid.; Siemens Bros. & 
Co., Ltd.; Union Cable Co., Ltd.; Western Electric Co., Lal. 

Channels and covers, —MeODowall Stevens & Co, ltd.; Falkirk Tron Co., 
Ltd. 

Felephone cords.— London. Electric Wire Co. & Smiths, Ltd. 

Earthenware ducts.-—]as. Oakes & Co. 

Insulators.—Bullers, Ltd. ; Doulton & Co.; J. 
Taylor Tunnicliff & Co, Ltd. : 

Electric lamps.—British Thomson-Houston Co., Ltd. 

Nolder.—E. Austin & Sons; B. I. & Helsby Cables, Ltd. 

Spindles for insulators.—F. W. Cotterell, Ltd.; Guest, Keen & Nettle- 
folds, Ltd. 

Cable gear, H.M. Telegraph Ship “ Alert.’—Telegraph Construction & 
Maintenance Co., Ltd. А 

Laying — conduits.—Bagshot: Greig & Matthews. London-Manchester 
(Loughborough-Derby, Section IV): Kettle & Son. Govan: R. & С. 
Murray. London-Manchester (Old Stratford-Loughborough, Section 
VII): J. F. Hodge & Co. Kingston-Richmord: J. Mowlem & Co. 
London-Southampton (Section IV): J. A. Ewart, Ltd. Widnes: 
Hodge Bros. (contractors), Ltd. Bolton (West): W. Pollett & Co., 
Ltd. Streatham-Norbury: Greig & Matthews, Burgh Heath: Greig 
& Matthews, Langside: Greig & Matthews. | Lundon-Southampton 
(Section 111): W. Dobson. Finsbury, Shoreditch and Holborn: D. К. 
Paterson, Ltd. Kensington, Paddington and St. Marylebone: O. С. 
Summers. N. Camberwell, &c.: O. C. Summers. Chelsea (South 
Parade): G. I. Anderson, ‘Faversham: Greig & Matthews, Little- 
hampton: Foot & Milne, Ltd. Hammersmith (N.E. area): D. R. 
Paterson, Ltd. Willesden Junction (Victoria Road): G. I. Anderson, 
Hove: Laing & Co. 

Manufacturing, supplying, drawing-in and 
Leicester : Siemens & Co., Ltd. 

Repairing  batteries.—Grimsby Automatic Telephone Exchange: D. Р. 
Battery Со. G.P.O. (West): Pritchett & Gold and Electrical Power 
Storage Co., Ltd. 

Telephone Exchange equipment.—'' Toll ” (London): Western Electric Co., 
Lat Northampton: Western Electric Co., Ltd. Harrow: Siemens 
Bros. & Co., Ltd. Hove: Western Electric Co., Ltd. Cambridge: 
Western Electric Co., Ltd. 


Crown AGENTS FOR THE COLONIES. 


Macintyre & Ca., Ltd; 


jointing — cable.—Derby- 


Electric cranes.—Ransomes & Napier, Ltd. 

Electric light fittings for railway carriages.—]. Stone & Co., Ltd. 
Insulators.—Bullers, Ltd. 

Electrolytic meters.—Reason Manufacturing Co., Ltd. 

Switchboards, &c.—British L.M. Ericsson Manufacturing Co., Ltd. 
Telegraph line material.—Siemens Bros. & Co., Ltd.; Bullers, Itd. 
Telephone material.—British L.M. Ericsson Manufacturing Co., Ltd. 
Copper wire,—F. Smith & Co.; Shropshire Iron Co., Ltd. 


Glasgow.—Trautways Committee :— 


b. C. c. wire.—London Electric Wire Co. & Smiths, Ltd. 
Control system of telephones.— Western Electric Co., Ltd, 
Core drying oven.—A. Smith & Co. 
Stoneware ducts.— Doultons. 

12 miles copper trolley wire.— T. Bolton & Suns, Ltd, 
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It was ава that the following firms had intimated increases 
on their contract prices, viz. :—Bolckow, Vaughan & Co. Shanke 
and Co.; Johnstone & Boath ; and Р. & W. M'Lellan, | 


Electricity. Committee. Recommended: — 
One set of 1,500-kw. mercury - vapour recti flers, at £11 ,600.—Brown, Bor eri 
and Co., L È 


Jade: — gr. - Pinos The Electricity Commiittes 
bas received a communication from the Brush Electrical Engin- 
eering Co., Ltd., suggesting that the order for the second 3,000-Kw. 
turbine set, for ‘which space has been provided by the disposal of 
the Browett-Lindley engines at the King's Road station, should be 

placed at once, a4 there is а large demand for power-house plant at 

the present time, and the moulders' strike having made deliveries 

very difficult, some time must necessarily elapse before castings for 

new orders can be taken in hand—and then only in rotation. 

Thei? present price for this plant, as compared with that of the 

first set, is as follows, the contract conditions remaining the same :— 
25 Е | Prices Mey Present 

de Description. 16th, 1918. Prices. 

8,000-x w. set (duplicate of plant ааш pace 418,400 43, 6˙0 

Eatry and connecting. pipes 800 400 

. Wet-airfilter.., -.. Eu. o wv Tuis . 400 450 

The Committee: кы the 5 of the tender of the 
Brush Electrical Oo., Ltd., at-£24,450, for a second 3,000-K w. get, 
and that the order be placed forth with. 


SHOREDITCH. —Electricity Committee. Supply of cable :— 


miles 25. 8g. in. 1 E. H. T. .11,000-vol$ plain lead. covered cable, 
£5,917; 1 mile ditto 15 sq. in., £1,910; 510 yds. “118 sq. in. armoured ditto, 4554; 
1 mile 19/- 05 a in. armoured three-core L.T. 600 v. cable, £572; 2 miles 7/: (64 


‘ditto, £892;-1,000 yds. 1 sq. in. plain lead.covered single- -core 660 v. cable, 


£1,250 ; 13 miles “75 aq. іп. ditto, 42,013; 500 yds. 5 „. in. ditto, #321; 300 vds. 
95 ditto, £106; 4 mile 19/:063 sq. in ditto, £152; à mile 19% 064 ditto, £112; 
1 mile 19) 38 ditto, £1663 2 miles 7/064, £ £226 Union Cable Co. 


The tender is based on the 'price of electrolytic wire bars at 
£130 per ton, and English lead at £53 per ton. Seven firms 
tendered ; the above was the lowest. l 


Phondda. Urban District Council. Мева, Clough, 
Smith & Co., Ltd., Westminster, have been awarded the contract 
for the erection. of overhead mains. 


Sallord.— Tramways Committee. puc — 


Armature and field’ coils.—Manchester Armature Керен Co., Ltd., and 
Metropolitan-Vickers Electrical Co., Ltd. 
Oable connectors. — L. Andrews & Co. 
Insulating varnish.—Griffiths Bros. & Co. (London), Ltd. 
" Insulating арава ү. Blackwell & Co., Ltd. 
1 Bieeltires.— féldb, Ltd 
Trolley-wheel bushes. Fleming, Birkby & Goodall, Lid. 
Cast-iron and steel - backed brake blocks. —National Rail & Tramwa ay Ар. 
Nd pliance Co., Ltd. 
' ‘Gears und pinions.— British Hele-Shaw Patent Clutch Co., Ltd. 
„Car axles.—J. Baker & Co. (Rotherham), Ltd. 
Two armatures for D. K. 110 motors, £180. -English Electric Co., Ltd. 
k. H. r. switchgear, EI, 51: additional E.-H. T. switchgear for Trafford and 
Blackfriars sub- station, 45. Metropolitan - Vickers E ectrical Co., Ltd. 
Two new water - tube boi ers, superlicaters, economisers, mechanical - drauc ht 
plant, mechani а! stokers aud steel flues, at Frederick Road station, 
£ .8,159.— Babcock & Wilcox, Ltd. 
i 


Switzerland.— Quoting from the Journal de Geneve the 
Bevnomie Review states that the S wise Federal Railway Council has 
‘ratified the agreements concluded in December, 1919, with Brown, 
Boveri et Cie., the Oerlikon Engineering Works and the Winterthur 
Locomotive Works, for the delivery of seven electric locomotives, 
and has authorised the necessary credit of Fr.6,515,000. The 
deliveries must be made by the end of January, 1921. The agree- 
ments concluded with the Société Industrielle Suisse de Neuhausen 
‘and the Schilleren Wagon Faetory, for the delivery of 200 covered 
and 100 орен wagons, were al approved. 
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‘FORTHCOMING VENTS: 


Royal Institution of Great Britain. - Saturday, March 6th. At Albemarle 
At g p.m. Lecture on Positive Rays by Sir J. J. Thomson, 
р Шаш В.В. ‚ 

Monday, March sth. At Albemarle Street, W. At 8p.m. Lecture on 
Modern Development of the Miner's Safety Lamp, by Sir John Cadman. 
Friday, March 12th. At Albemarle Stree’, W. At 9 p.m. Lect зге on 
The Thermionic Valve in Wireless Telegraph y and Telephony," by Prof. 

J. A. Fleming, F. R. S. 


Auflo French Soelety. — Saturday, March 6th. At the /Eolian Hall, New 
Bond Sweet, W. At b.45 раа. Lecture in French оп “The Channel 
Tunnel," 4 Baron E. B. d' Erlanger. 


Association of Engigeerio£ and Shipbullding Draughtsmen.—Tuesday, 
Mein uth As range 06 аво тва? Г 7.80 p.m. Lecture on 
"Elementary Calculus," by Mr. S. Clowes. 

Thursday, March lith. At the Grammar School. Chesterfield. At 7.80 
m. Lecture on The Principles and Design of Centrifugal Fans, by 
r. F. Clements. 


t Engine ers-in-Charge. — Wednesday, March 10th. At St. 
кесш eri бт m £ j| 


udgate Circus, Е.С. At 7.80 p.m. Paper on The 
Solidification and Crystall sation of Metals, by Mr. L. Aitchison. 


Edinburgh Electrica] Society.—Wednesday, March 10th. At the Philoso- 
Phical Institution. At 7.30 p.m. ‘‘ Questions and Answers '' Night. 


‘Royal Society of Arts.— Wednesday, March 10th. At John Street, Adelphi, 
W.C. At 4.80 p.m. Paper on Gas in Relation to Industrial Production 
and National Economy," by Mr. Н. M. Thornton. 


lastitute of hec Tuureday; March llth. At 4 p.m, At the Iustitutlon 
of Mechanica) Engineers, Storey's Gate, Westminster, 8 W. Annual 
Qenes«l Meeting. Friday, March 12th. At 10.30 p. in. Annual dinner, 


cine ‘of Electrical Engineérs.—Thursday, March lith. At the -In- 
stitution of Civil Engineers, Great George Street, S.W. At 6 р.п. | Papers 
on ‘Notes on Operating a By-product Producer Gas Plant for Power aud 
Heating," by Mr. W. Н, Patchell, and ** Production of Power from Bnet 
de Gas," by Mr. S. H. F owles. ' | 
А (North-Midland Centre). Tuesday, March 9th.’ At tue Hotel Metro- 
pole, Leeds. At 7 p.m.. Ordinary ineeting. 

(Scottish Centre).—Tuesday, March 9th.. At Prince's Station Hotel. 
Edinburgh, At 7 p.m. Paper on The Protection of Alternating Current 
Distribution Systems Withont the Use of Special Conductors,” by Major 

K. Edgcumbe, К.Е. 


чаша. Par dig v or. Engineers.—Friday, March 12th. At 89, Victoria 
B.W. At 7.80 p.m. Lecturette, ‘ Chain Helice Pumps," by Mr. 


F A. [Hm 


Interantional Motor. Boat and Marine Stations Eogine Exhibition 
at Olympia.— March 12th to 20th. Tires to 9 ы a n = 


NOTES. 
Batti- Wallahs' Society.—At the luncheon on March 15th, 
The Electriclty Commissioners.—1t is reported that 
one or more of the Bleetricity Commissioners in the near future 
will undertake a tour of investigation in the-provinces with a view 
to examining on the spot various propositions which have been 


prepared under the provisions of the Electricity Supply Act, and 
drawing up s report thereon. -> 


Coal Conservation.—On Friday next, March 12th, the 
annual public meeting of the University College, London, Engi- 
neering Society, will be held in the Botanical Theatre, at the 
College, at 5.30 p.m. An address will be given by Sir Dugald 
Clerk, F.R.S., on Coal Conservation, to which visitors are 
welcomed. | 


L. CX. Tramway Staff Reorganisation.—In d 
with the reorganisation of the L. C. C. Tramways Department, the 
Highways Committee recommends the following Classification of 
the technical and clerical staff of the department under the 
direction of the Committee, the alterations in the fixed staff of the 
tramways department to take effect as from January 1st, 1920, the 
salaries being based on pre-war conditions :— 

Traffic Branch. Traffic manager, £1,200 by £50 a year to £1, 500 
development superintendent, æ 500 by four annual increments of £25 
and four of £50 to £800 ; operation superintendent, £600 by £50 a 
year to £800; divisional superintendent (north), £300 by £25 а 
year to £400; divisional superintendent (south), £300 by £25 ar 
year to £400; publicity assistant, £300 by £25 a year to £400; 
traffic statisties assistant, £300 by £25 a year to £400; time 
tables assistant, £250 by £12 10s. a year to £300 ; motor ‘school 
superintendent, £255 by £15 a year to £300. 

Electrical. Brarch.—Electrical engineer, £1,200 by £50 a year to 
£1,600 ; assistant electrical engineer, £600 by four annual incre- 
ments of £25 and two of 450 to £800; power station engineer, 
4500 by four annual incrementa of £25 and two of £50 to £700 ; 
distribution engineer, £500 by £25 ayear to £700; assistant dis- 
tribution. engineer (north), £350 by £12 10s. a year to £400; 
assistant distribution engineer (south), £350 by £12 103. a year to 
£400; assistant power station engineer, £400 by £20 a year to 
£500 ; repairs superintendent, £300 by £20 a year to £400; boiler 
house superintendent, £300 by £20 a year to £400; sub-station 
superintendent (north), £250 by £12 108. a year to £300; sub. 
station superintendent (south), £260 by £12 10s. a year to 5300; 
mains superintendents, £250 by £12 103, a year to £300; boiler 
house charge engineer, £250 by £10 a year to £300 ; charge shift 
engineers, £250 by. £10 a year to £300; sub-station repairs 
inspectar, £200. by, £12 10s. a year to £250; senior technical 
assistant, £400 by £25 & year to £500 ; technical assistant (grade 1), 
£300 by £20 to £400; technical assistant (grade 2), £250 by 
£12 10a, to £300 ; technical assistant (grade 3), £200 by £12 10s. 
to £250. 

Rolling Stock Branch,—Rolling stock engineer, £1,000 by £50 a 
year to £1,200 ; rolling stock superintendent, £400 by £25 a year 
to £600; superintendent (central car repair depot). £100 by £25 а 
year to "£600 ; cartage superintendent, £255 by £15 a year to 
£300 ; “technical assistant (grade 2), £250 by £12 10s. a year to 
£300 ; rolling stock inspector, £230 by £10 a year to £280. 

Permanent Way Branch,—Permanent way engineer, £800 by 
£50 & year to £1,000 ; assistant. permanent way engineer, £300 by 
£25 a year to £400 ; ‘principal technical assistant (from August 
Ist, 1921), £500 by £25 a year to £600; senior technical assistant 
(until August 1st, 1921), £100 by £25 a year to £500; building 


superintendent, £400 by £25 a year to £500; technical assistant . 


(grade 2), 4 250 by £12 10s. to £300 ; technical assistant (grade 3), 
£200 by £12 10s. to £250. 

General Branch,—OChief clerk, £600 by £56 a year to £800; 
tramways accountant, £600 (personal to the present holder of the 
position); stores superintendent, £100 by £25 а year to £600; 
assistant stores superintendent, £260 by £15 a year to £350; 
claims superintendent, £300 by £25 a year to £400 ; printing shop 
superintendent, £260 by £10 & year to £300; superintendent of 
women checkers, £200 by £12 108. а year to £250, 

Secretariat. — Principal technical assistant, £ 500 by £26 to £600 ; 
technical assistant (grade 1), £300 by £20 to £400. 

The proposed scales of salaries are subject to the appropriate tem po- 


rary percentage additions, plus war bonus, making the total annual 


remuneration at the present time (February, 1920) on these scales 
as follows :— 
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Traffic manager and electrical engineer, £1,400 to £1,780; rolling stock 
engineer, 41, 180 to & I, 400; permanent-way engineer, £960 tu 41, 180; assistant 
electrical engiueer, £519 to 51,000; operation superintendent and chief clerk, 
£752 10s. to 5902; deveioynient superintendens, £609 to 4990; power-station 
eLgineer and distributiuu engiucer, öU vo £UJU; tramways &ccountant, 
470 los.; principal wvecnnicai assistants, 4650 to 47/4 lus.; rolling stuck 

uperintendent, superintendent (central саг repair depot), and stores super- 
invendent, £063 to 4754 1U8.; assistant power-se&tiou engineer and senior 
technical assistant (electrical branch), o“ to £090; building superintendent 
and senior technical assistants (other than electrical branch), 4058 to £050; 
assistant distributiun engineers (north and south), £510 to K; repairs 
superintendent and boiler-nouse Supe,intendent technical assistants (grade 1: 
electrical branch), 4400 to £o7U; divisiunal superintendents mortn and south), 
publicity assistant, trafic statistics assistant, tecnnical assistants (grade 1: 
other tnan electrical branch), assistant permanent-way engineers, claims 
superintendent, £48 to #003; motor-schuol superintendent and cartage 
superintendent, 4869 5s. to £490; acsistant Stores superintendent, £370 to 
£430; suD-slation superintendents (north and south), mains superintendent, 
Duller-house Charge engineer, charge shiit engineers and techulcal assistants 
rade 4: electrical branch), £3vJ to 4450; time tablas assistant, technical 
assistants (grade 4: other tnan electrical branch), and priuting-shop super- 
intendent, £o64 lUs. to 4400; rolling-stucKk Inspecwis, £357 to £4Ud; sub- 
station repairs inspector and technica: assistants (graae 8: electrical brunch), 
48900 to £JUU; tecnnical assistants (Graue ð: other than electrical branch), 
401 o £464 1U».; and superintenuent of women checkers, £480 108. to 
4841 08. 


Submersible Motors. — We have from time to time re- 


ferred to the submersible electric motor pumps that rendered 
such goood service to the Navy and in marine ealvage opera- 
tions during the war period. Some interesting experiments 
were recentiy carried out in Cheshire with a view to demons- 
trating tbe possibilities of this apparatus for mune work. 
According to the Colliery Guardian, & manutacturing firm 
was considering the use of the water draining into an aban- 
doned mine shaft. The shaft in question was awkwardly 
&tuated, and contained a quantity of débris of all kinds, 
rendering the use of ordinary pumps practically impossible. 
‘be tirm approached the Adiuiraity, and was referred by the 
latter to Suomersible Motors, Ltd., who, after inspecting the 
scene of operations, undertook to carry out the work. It was 
desired to lower tne water to a depth of about 160 ft. from 
the ground level with a view of ascertaining what was the 
daily inflow. ‘ihe plant used consisted of two 4-10. sub- 
Inersible motor-pumps, each of which had a rated output of 
370 G. F. u. at du ft. total bead. The delivery side of one 
ришр was coupled to the suction side of the second pump, 
thus forming the equivalent of a two-stage centritugal pump 
capable of a litt ot 160 fl. For supplying the electric power 
& portable generating plant was used consisting ot a three- 
phase alternator and exciter coupled to а paraftin engine. 
4he whole set, together with the necessary switchyear, 
mounted on a wheeled truck, can be readily moved about 
апа 1s of weather-proof construction. A suitable h 
was erected and the motor-pumps, connected by flexible elec- 
tric cables to the generating plant, were lowered into the 
ahaft, the bottom pump being 160 ft. from the surface, and 
the second one about 80 ft., several obstructions being en- 
countered on the way. Armoured flexible rubber hose waa 
used for the pipe line. The daily flow of water into this pit 
being found insufficient, it was decided to make a further 
trial at some other pits nearer the company’s factory. Here 
were three shatts linked together by workings, the water 
level standing II ft. trom the вигіасе, and it was desired 
to lower the water to about 3U0 ft. In this сазе the supply 
of electric power was obtained from the company 8 works. 
tour. 6-in. submersible motor-pumps were used, each having 
à normal duty of 740 О.Р.М. at 75 ft. head. Ibey were 
coupled in paire, the first pair being lowered to a depth of 
310 ft. and the second pair to 150 ft. No flexible 6-in. hose 
being available for the pipe line, steel tube was used, and 
considerable difficulty was experienced in lowering this, owing 
to the numerous obstructions in the shaft. Atter pumping 
continuously tor five days the water level was lowered to 
160 ft., and after a furtner seven days to 275 ft. Delivery 
was then throttled to maintain а constant level at this depth 
and readings taken of the intlow. Altogether the plant was 
running for 37 days, one pair of pumps running for 24 days 
on end, and on 19 of these days for the whole of the 24 hours. 
total quantity of water pumped was 33,623,604 gals. 
Great. dithculty was experienced in raising the pumps and 
pipe line, which constantly caught in brickwork and stagings 
necessitating several descents in the bo’sun’s chair down 
the pit to free it, one as low as 240 ft., all other methods 
having failed. This was a perilous undertaking, owing to 
the rotten state of the brickwork lining, and none of the 
U miners being willing to go down, it was, therefore, left 
to the Submersible "8 engineer and his assistant to do 
this. The whole operation was entirely successful, and credit 
в due to the Submersible Co.'s engineer, Mr. Mackenzie 
and his assistant, Mr. Chalk, for the successful manner in 
which they overcame the nuinerous difliculties encountered 
on this novel undertaking, which demonstrated clearly the 
use which can be made of these submersible motor-pumps in 
places where the use of ordinary pumping plant would be 
unpracticable or costly. 


The Electric Smelting of Iron Ores.—In Chemical and 
Metallurgical Engineering, Vol. 90, No. 19, an abstract was 
given of an exhaustive report by Dr. Stansfield (Bulletin 
No. 2, 1919, British Columbia Department of Mines) on the 
commercial possibilities of electric smelting of iron ores in 
British Columbia. The report says:— 

The possibility of the commercial operation of an electric 
amelting plant for the production of pig iron from iron ore 
depends on an adequate supply of electrical power at a 
moderate price. A large amount of power is needed, the 
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amount varying somewhat with the richness of the ore, the 
grade of iron to be produced, and the kind of furnace em- 
pioyed. Luder usual conditions the consulnption и electrical 
power for euch iung ton ul ply iron ranges irou one-third so 
one-hal ot à H.r.yeuar. Гог toundry iron production froin 
rather low-grade ores, and in a suupie pit furnace, wore than 
two long tons of iron per annum cannot sulely be reckoned 
upon. ror a daily output ot oU tons of pig поп some 8, 
or 9,000 E. A. P. will be needed, and if provision 18 made for 
the production of [erro-alioys and steel in electric turnaces, 
40, 00 to 15,000 n.r. wil de required. 

At the time of Ur. Stansfield's visit to Vancouver the prob- 
able cost ої power worked out at about 515 per k. M. P.-year, 
and at this price electric smelting seemed commercially 
feasible. When his report was nearing completion he was 
given to understand thut the charges for electric power would 
pe nearly twice the nyure assumed in his calculations, and 
under this changed condition his conclusion is that the elec- 
tric smelting of iron ores by existing methods ш ecarcely 
possible, and the only remaining opening, unless cheaper 
power can be obtained, is by developing a new process. 

It appears, however, that there is ample undeveloped power 
going to waste—a fact which is applicable to this country 
us well—and Dr. Stanstield was 1urnished with estimates 
showing that 340,000 н.р. at three accessible points could 
be developed for smelting purpoess at about $10 per H.P.- 
year. Such costs would be lower than for ordinary users 
eince the load factor would easily approach 90. per cent. | 

In the Swedish furnaces at the time of Dr. Stansfield'e visit 
in 1914 the electrodes used were 24 in. in diameter and 4 or 
5 ft. in length. They had threaded ends for the addition 
of fresh lengths, were of amorphous carbon, and cost about 
4 cents per lb. When making white pig iron from high- 
class ores the electrode consumption was about 10 to 15 1b. 
per ton of pig iron, thus costing about 50 cente per ton of 
product. [п melting lower grade ores for foundry iron, Dr. 
Btansfield considers that the consumption might be from 
15 to 20 lb., and that at the present prices in Columbia this 
would mean about $1.50 per ton of pig. A furnace of 3, 000 
KW. uses six of these 24-in. electrodes. 

The cost of making pig iron in the Swedish furnace ae 
given by Electro-Metals for a large plant. of an annual 
capacity of 60,000 tons of white iron works out at 811.50 
per ton, showing what сап be done under exceptionally favour- 
able circumstances. Dr. Stansfield's estimate for a British 
Columbian plant in 1918, with an output of 27,000 tons of 
grey iron per annum, is from $29.75 to à minimum of $93.90 
n ton. pit furnaces (10,000-kw. plant) one long ton of 
oundry iron would cost about $36.81. 

The cost per long ton of blast-furnace pig iron works out 
at $25.95 per ton, showing that '' there does not appear to be 
any reason why electric-furnace iron should cost more than 
blast-furnace iron under the conditions we find on the coest, 
and providing that power can be had at $15 or less.“ 


The Panama Canal.—The Panama Canal report for the 
year ending June 30th, 1919, gives a resumé of canal opera- 
tions for twelve months, during which the use of the canal 
was not interfered with by slides or other serious accidente. 
The period under review cannot be regarded as indicative of 
the canal's ultimate value as a trade route, on account of 
the period being an abnormal one. According to Engineering, 
the total amount of water passing off the useful catchment 
area per month averaged 15,410 million cu. ft., of which 
amount 35.24 per cent. was put to use, but only 9.232 per 
cent. was used for lockages. Of the water lost, 8,094 million 
cu. ft. went over the Gatun epillway, and 12 per cent., or 
1,907 million cu. ft. were lost by evaporation. Leakage at 
the locks and нау amounted to 44 million cu. ft. Of 
the water used 3,611 million cu. ft. was the average for the 
amount taken by the hydro-electric plant at Gatun. The 
lockages absorbed 1,423 million cu. ft. The electric plant 
used 66.5 per cent. of the water usefully employed, or about 
20 per cent. of the yield of the watershed. 

The electric towing system at the locks met with two acci- 
dents during the year; both due to a fault in design and since 
remedied. th accidents happened to the same locomotive. 
In each case getting out of control it ran down one of the 
inclines. These locomotives are not under control when 
the clutch lever is in the neutral position. As an expedient 
& bell has now been fitted which continues ringing 
so long as both clutch levers are out of either the 
2-M.P.H. or 5-M-P.H. notches, at both ends of the ma- 
chine. A new brake is also being fitted which will operate 
кинен of the clutch levers. 'The actual lockage operations 
suffered & delay of about five hours on one occasion owing 
to the accidental flooding of the transformer rooms in the 
lock walls at Miraflores, from which it would appear that 
the interlocking of the controls is not so complete ae it should 
be. As already described in our pages, the hydroelectric 
plant has been extended. The steam-generating plant et 
Miraflores is, therefore, an emergency standby. Steam : 
kept up in the boilers by emall oil fires, and the 
etarted automatically on failure of the Gatun eupply. ures 
in the 44,000-volt transmission line across the isthmus have 
been greatly reduced by the introduction of additional unite 
to the insulators. These failures numbered 17 in 1917, 29 in 
1918, while from July, 1918, to February, 1919, no less than 
32 occurred. After the new insulation was effected in Feb- 
ruary, down till the end of June of last year, no failures had 
been reported. 
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Summer Time.—Àn Order in Council was made on 
Tuesday, directing that Summer Time shall commence on March 
28th, and last until September 27th. According to the French 
Ministry of Public Works, in a report quoted by the daily 
Press, Summer Time in France has during the last four years 
saved an hour's lighting by 39,000,000 people for seven months in 
the year. It saves on lighting £2,400,000 a year. The total saving 
on electric lighting is reckoned at 15 per cent., and on gas lighting 
at 5 per cent. As, this year, Summer Time is beginning a fortnight 
earlier, and will end 19 days later, it is estimated that a further 
saving of £374,000 will be effected. 


Engineering Golfing Soclety.— The 11th annual general 
meeting of the Engineering Golfing Society was held at the Insti- 
tution of Civil Engineers, Great George Street, Westminster, on 
Thuraday, February 26th, when, in the absence of the President, 
Sir A. B. W. Kennedy, and the retiring Captain, Mr. Midgley 
Taylor, the chair was taken by Mr. F. J. Walker, one of the vice- 
presidents. The following were elected office-bearers for the 
ensuing year :— 


President .. ee T ae TR Sir Alexander B. W. Kennedy. ` 
Vice-Presidents .. D. A. Stevenson, E. L. Mansergh, F. J. Walker, 
S. Price- Williams, G. Midgley Taylor. 
Captain .. Us x Кя we vs es W. Н. Shortt. 
Honorary Secretary W. L. Mansergh, 5, Victoria Street, S. W. 
Honorary Treasurer i . Se s5 .. 8. R. Lowcock. 


Although the membership of the society is steadily increasing, 
the opinion was expressed that there must be many members of 
the Engineering Institutions who are interested in golf, and who are 
eligible to join the society. 


Stalybridge Dispute. — According to the Manchester 
Guardian, attempts were made on February 27th, at the meeting 
of the Stalybridge, Hyde, Mossley and Dukinfield Tramways and 
Electricity Board, to reopen the question of the dispute with the 
shift engineers, who ceased work in Decem The Board declined 
to move in the matter, and rejected three proposals—to appoint a 


sub-committee to go into the matter and report, to refer it to the - 


National Joint Industrial Council for the Electricity Supply 
Industries, and to allow two delegates to appear before the next 
meeting of the General Purposes Conimittee. It was revealed in 
further discussion that the Ministry of Labour had written to the 
Board in regard to the dispute, and had expreased the opinion that 
further steps should be taken to obtain an amicable adjustment of 
the difficulty, and it suggested a meeting between the Board and 
representatatives of the men's association. The Generating Com- 
mittee replied that à new permanent staff had been appointed, that 
& full and increasing load was being carried at the generating 
station, and that the Committee felt compelled to decline the invi- 
tation of the Ministry to enter into further discussion of the 
matter. 


Society of Technical Engineers.—A general meeting of 
the Bristol and West of England Branch was held at Bristol on 
February 27th, but there was only a sparse attendance. A paper, 
entitled ‘“‘ Organised Effort: Its Relation to Present Needs,” was 
was read by Mr. A. Lennox Stanton, A. M. I. E. E., who outlined the 
origin of protective associations, and what had been accomplished 
by organised effort during the war, and pointed out that the moat 
unorganised section of the community was the majority of pro- 
feasional workers, whose position in the economic life of the 
nation and the world's work was of the highest importance. The 
peper was illustrated by lantern slides, and & short discussion 
followed. 


Appointments Vacant.—Mains engineer (£330) for the 
City of Carlisle electricity department; plumber-jointer (98s. 1d.) 
for the Hackney Borough Council electricity department ; meter 
repairer, also meter fixer, for the Borough of Hornsey electricity 
works; fitter for the Nuneaton Corporation electricity works; shift 
engineer (£234), mains assistant (£208), control engineer (£234) 
for the Kilmarnock Corporation Electricity Works; electrical 
engineer and manager (£750) for the City of Peterborough Elec- 
tricity Works. See our advertisement pages to-day. 


Isaacs v. Hobhonse.—An echo of this libel case of 
1918 has reached us in the shape of а ciroular signed by Mr. 
Godfrey C. Isaacs, and containing extracts from oorrespondence 
with Germany which was unobtainable during the trial of the 
action. The letters relate, mainly, to Sir Henry Norman’s relations 
with Baron von Lepel before the war. 


The Fullerphone.—At the sitting of the Royal Commis- 
sion on Awards and Inventions, on March Ist, the claims heard 
were those of Major A. C. Fuller, in respect of his telephonic 
apparatus. й 

The device which, it is admitted, prevented eavesdropping by th 
enemy во far as telegraphio messages were conoerned, and the 
manner in which silence is obtained, were explained by counsel. 
The President, Mr. Justice Sargant, remarked that the matter was 
very technical, and а good knowledge of electricity was necessary 
fullyto understand it. Major A.C. Faller said that his invention 
was made about November, 1915, and he took it to General Boyoe. 
The only royalties he had obtained were about £1,800 from the 
French Government for the four other instrumenta they had 
made towards the close of the war. For two years he had 
endeavoured to obtain something from the American Government 
for its use of the system, but without success. General Bir John 
Fowler, Signals Officer-in-Chief to the British Army, said in reply 
to Mr Trevor Watson, for the Treasury, that secrecy applied only 
to messages telegraphed over the line, and not to those telephoned. 
Judgment was reserved. 


= 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—The annual dinner of the 
NoRTH MIDLAND CENTRE was held at the Queen's Hotel, Leeds, 
on Friday last. Mr. W. M. Selvey, chairman of the Centre, presided, 
and amongst those present were the president (Mr. Roger T. Smith) 
and secretary (Mr. P. Е. Rowell), Mr. J. A. Robertson, Lieut.-Ool. 
W. A. Vignoles, D.S.O., Мг. Hugh Lupton, Lieut.-Col. E. Kitson Clark, 
Messrs. Ll. B. Atkinson and W. B. Woodhouse, vice-presidents, 
and Mr. J. D. Bailie, hon. secretary of the Centre. 

After the loyal toast had been duly honoured, Mr. J. A. 
Robertson proposed His Majesty's Foroes," drawing a contrast 
between the attitude of the nation towards the Army in 1914 and 


that of the present day, when the Army, in its various branches, 


includes the whole nation ; he eulogised the work of the Navy and 
the mercantile marine, the most efficient Air Force in the world, 
and the women who played a great part in the war, and urged that 
in future the burden of military service must be equally shared by 
ali—we must be prepared for war. Before the toast was drunk, 
the audience stood in silent tribute to the fallen. In responding, 
Lieut.-Col. Vignoles touched upon the historic exploits of the Navy 
and Army and the Auxiliary Foroes, and said we must in the 
future take the Army seriously, and provide an adequate force to 
guard against a recurrence of the conflict. 

Mr. Lupton proposed The Institution of Electrical Engineers," 
which in 50 years had grown from 110 to 8,000 members, and 
suggested that as the Electricity Act did not provide the necessary 
funds for development, an Act should be passed empowering 
municipalities to take shares in companies, with corresponding 
representation on the directorate, as a solution of the difficulty. 

The President, responding, received a Yorkshire welcome 
he said he served his apprenticeship in Leeds, and told amusing 
anecdotes of work and sport in those days, remarking that the 
knowledge he then gained of workers’ ways had been of the 
utmost value to him. The Institution now had seven Centres and 
four Sub-Centres, and one part of its activities was thoroughly 
decentralised. The question had been raised why should there not 
be a London Centre"? Не pointed out that the membership in 
and around London equalled that of all the Centres and Sub- 
Oentres combined. Every Centre cost money, and when the Insti- 
tution was back in its old home, the great problem would be that 

‘of finance. He was heartily in agreement with this democratic 
development, in which the Institution was showing the way to 
kindred Societies, but it would be successful only if the members 
would provide the funds. 

Mr. Selvey, in briefly proposing “ Our Guests,” remarked that 
electrical engineers had been во absorbed in giving the public 
cheap power, that they forgot to give themselves adequate salaries ; 
but that mistake was in process of rectification, and the prospects 
before the electrical industry were rosy. Mr. Alderman R. A. 
Smithson responded. 

Lieut.-Col. E. Kitson Clark proposed The Electrical Industries,” 
humorously deprecating the attempts of electrical engineers to 
supersede the steam locomotive. | 

Mr. Li. B. Atkinson replied, with many interesting reminiscences 
of his apprenticeship at Airedale Foundry and old times in Leeds. 
He said that members of the electrical industry had been very 
ill-rewarded for their efforts; the true reason was the competition 
with extraordinarily cheap coal, the greatest enemy of electricity. 
Other countries had had to ecónomise coal, and for that reason 
they developed electricity. But coal would never be cheap again, 
and now electricity was king. Manufactürers were snowed under 
with orders, and the great problem waa to get the work done. 
Industrial peace was the prime necessity. И 

Мг. W. B. Woodhouse, proposing '" Kindred Societies,” said the 
keynotes of progress were specialisation, organisation, and co-opera- 
tion. Electrical engineers were necessarily specialista, and must also 
depend in many ways on other specialists ; it was the function of 
kindred Societies to look after the other kinds of specialists. Too 
much time might be spent on organisation, losing sight of the 
resulta that were to be produced; there were so many Societies 
that опе had to know them by initials. The co-operation of other 
bodies had been extremely valuable to the I. E. K, which was 
hoping to collaborate with the Institution of Civil Engineers in 
connection with the registration of engineers. 

Mr. W. T. Lancashire, M.Inst.C.E., City engineer, in responding, 
said that all would agree that those who had to take care of the 
public health ghould be properly qualified. Leeds was engaged in 
town-planning, to which the help of electrical engineers was 
indispensable, to provide rapid transport and power for smokeless 
factories near the houses. 

The chairman's health, proposed by Mr. Woodhouse, was toasted 
with musical honours. During the evening & programme of music 
was performed, and Mr. Harrison Hill ably entertained the guests 
with song and story. 

At the meeting of the WESTERN CENTRE at Bristo] on Monday 
last, it was announced that a summer meeting of the Institution 
had been arranged in the Western Centre commencing on Tuesday, 
July 13th, and terminating on Friday, July 16th. A tentative 
programme had been drawn up, and would be submitted to head- 
quarters for approval. The time-table for the summer meeting 
would be as follows :— 


Tuesday, July 13th.—Cardiff—opening meeting and civic 


reception. \ 
Wednesday, July 1%th.—Newport in morning, returning via 
Bargoed to Cardiff. 
Thursday, July 15th.—Visit to Bristol. ° 
Friday, July 16th.—Swansea—concluding meeting. 2 
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Prof. David Robertson delivered a lecture on Electric Impulse 

по: illustrated by а lantern demonstration and working 
models. 
At the Informal Meeting, on Monday last, Mr. R. E. Dickinson 
read a paper on “The Future of Labour in the Engineering 
Industry." He described shortly the causes of the rise of Trade 
Unionism, and the present-day need for Unions in order to prevent 
victimisation, and finished by mentioning the Guild System and 
the Manchester Builders’ Guilds’ offer to supply houses cheaply. 
Mr. Rankin was weloomed back.after his illness, and opened the 
discussion. Many others spoke. Tbe general opinion was that 
labour should be given responsibility, and educated to understand the 
ramifications of trade and industry, and that labour unrest was a 
reaction from evil actions of bad employers in the past (cutting 
. piece rates, &c.). Strikes were tabeo; but E. P. R. A. men realised 
the difficulties of obtaining justice when many authorities agreed to 
go to arbitration re salary claims, and then only a proportion of 
them peid the award. 

The chairman's final words suggested that men would respond 
to an appeal to serve the nation now in peace time as they had 
responded to the country's call for service in war time. 

Association of Mining Electrical Engineers.—The Yorks. Branch 
held a meeting at Wakefield, on February 218, when a paper by 
Mr. Robert Rae, on Practical Machine Coal-Mining,“ was read. 
The uses and disadvantages of coal-cutting machines were dis- 
cussed at length, and various opinions were expressed as to the 
efficiency of the machines. 

Edmburgh Electrical Society.—Lieut.-Colonel Ogilvie, O.B.E., 
T.D., delivered a lecture to the Society on Wednesday, Feb. 26th, 
the title being “ Electric Projectors and Some of their Uses." 
The lecturer indicated the principles which govern the dispoeition 
of searchlights for trench, estuary, ship, and aerial use. The 
development from the simple hand-fed inclined-arc type through 
varied forme and stages to the modern 60-in. projector, with its 
high-intensity carbons, was interestingly illustrated, and the 
various methods of deflecting and dispersing, distorting and 
dividing the beams were described and discussed. The war 
functions of projectors for locating, illuminating, and altitude- 
finding were indicated; and examples quoted of their use for whale 
físhing'&nd navigation. 

Oa Wednesday, March 3rd, Mr. J. Plucknett, A. M. I. E. E., read 
а paper on Petrol Gas Plant for Electrical Engineers.“ The paper 
was accompanied by practical demonstrations of gas generators and 
other apparatus. 

The next meeting, on March 10th, will be devotei to a general 
discussion on minor questions of electrical practice and to 
" Questions and Answers." The membership of the Society con- 
tinues to make gratifying progress. | 

Institution of Civil Engineers of Ireland.—In a paper read on 
Febrnary 2nd, Mr. G. Marshall Harriss pointed out that the staple 
industry in Ireland was agriculture, and that the increased output 
per worker that was necessary oould only be obtained with the aid 
of cheap power. Trish coal mines were not sufficiently developed; 
the abundant supply of peat possessed great possibilities, and the 

water power was only limited by the amount of capital required to 
develop it. Numerous small water powers were in full operation 
80 years ago, but the vast majority. were now disused ; difficulties 
arose from the seasonal variations in the flow, and the neceasity in 
‘those days of using the power on the spot. Cheap coal put the 
water powers ont of action. Now the water turbine and electrical 
transmision had changed the situation, and as so little labour was 
req tifred for operation, there was no fear of strikes interrupting 
the supply. The varistion of flow mattered less if the hydro- 
electric station was linked up with steam stations. On the River 
Dee at Chester, Mr. S. E. Britton had secured an output of 
7,800,000 units sold (during five years) from water power of 
600 H.P., and 6,900.000 from steam plant, the capital cost of the 
former being £18,473, and of the latter £55,992. The total works 
costs per unit, including capital charges, were for steam 1'462d., 
‘and for water power 0'172d. Consequently, Mr. Britton proposed 
to develop the power of the Dee at 16 places linked together, and 
capable of producing 60 million units a year, of which 50 millions 
would be used for agriculture. The total cost of plant and mains 
was estimated at £600,200, and at 1'6d. per unit, the revenue would 
‘be £298,922, the expenses £93,512, and the surplus £205,468. 
State aid was essential, but State control undesirable. leading 
: inevitably to inefficiency and waste. It was proposed to utilise the 
power of the Liffey at the Salmon Leap, where with a 35-ft. head, 
1,800 KW. could be developed for 20 weeks in the year. and less at 
Өе? times. The total cost was estimated at £38 500(£26 per 
RW.) and a net output of 8,000,000 units per annum could be 
counted upon, at a total works cost of 0°138d. per unit generated. 
The Dublin and Lucan Electric Railway would take 250,000 units, 
and the remainder would be fed into the Dublin systems 7 miles 
away, at a total cost of 0'3225d. per unit. The cost of coal alone 
was at present over Id. per unit in Dublin. Two other falls, of 26 
-and 104 ft. head respectively, could easily be developed, and would 
yield over 30 million units a year. The proposal was receiving 
practical attention. 

Leeds Association of Engineers.—A lecture was delivered at 

. Huddersfield on February 26th by Mr. W. Н. Child, on The 
Transmission of Power by means of Machine-cut Gearing.” 

Wireless Society of London.— At the last meeting on February 
27th at the Royal Society of Arts, the President, Mr. A. A. 
Campbell Swinton, F. R. S., delivered his address, the subject 
being Some Wireless Wonders.” 

Birmingham and District Electric Club. —At a meeting on 
February 21st, a paper was read by Major R. V. C. Brook (member) 
on Klectrio Vehieles. The paper was comprehensive and dealt 


with the early history, progress, limitations and advahtagés of the 
" Electric.” The writer urged the importance to the electrical 
industry of an increased interest in this branch of the business ; 
but insisted that it was necessary to realise that the Electric 
had certain limitations, and must not be indiscriminately recom- 
mended. In the present state of development of batteries, the 
" Electric" could not show advantages for long-distance work: 
but for short hauls, such as town and suburban deliveries, refuse 
collection, coal cartage, interworks duties, street cleaning, and а 
host of similar duties, the Electric" could show oonsiderable 
economy and efficiency over any other methods of transport. The 
author gave tabulated examples of running costs and reliability in 
comparison with other types, and proved conclusively that electric 
vehicles, in their own particular field, had a future in which neither 
horse, petrol nor steam could compete. Major Brook appealed to 
all electrical engineers, in the interests of the industry, to do ail in 
their power to spread the gospel of the economical electric 
vehicle. - 


OUR PERSONAL COLUMN. 


The Editors invite elactrioal engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readgrs of the 
ELECTRICAL REVIEW posted as to their movements, . 


ї 


AFTER 21 years’ service, MR. D. G. BROOKS severed his connectioh 
with Simplex Conduits, Ltd., in October last, when he was presented 
by the staff and workpeople at Garrison Lane, with a silver tea 
service, and by the branches with a silver coffee service. He has 
now joined.forces with the Walsall Hardware Manufacturing Co., 
Ltd. and will take up'the sales direction over a large part of 
England, Wales, and Scotland. | 
Мв. W. W. LACKIE and Мв. А. PAGE were entertained to dinner 


` on February 23rd in the Conservative Club, Glasgow, by past and 


present members of the Committee of the Scottish Local Centre of 
the Institution of Electrical Engineers, to mark their recent 
appointments as Electricity Commissioners. Mr. W. B. Hird, 
chairman of the Centre, presided, and proposed the toast of the 
evening. Prof. Maclean proposed Mr. Goslin's health, and Mr. 
Sam Mavor toasted Mr. Joseph Taylor. secretary of the Scottish 
Centre. | 
Мв. E. T. GosLIN, M. I. E. E., electrical engineer to the Glasgow 
Corporation tramways, having been appointed general manager of 
the Clyde Valley Electric Power Co. in auccession to Mr. A. Page, 
we have pleasure in reproduciog his portrait. Mr. Goalin, after 


— 


E. T. GosLIN. 


acquiring experience with Messrs. Crompton & Co., Ltd., the Hove 
Electric Lighting Co., and the County of London Co., entered the 
Glasgow Tramways Department, of which he has been chief 
electrical engineer for 18 уеага. Не has been a J.P. for three 
years, and during the war was Deputy Director of Labour under 
the Ministry of National Service. 

Мв. W. G. WATSON, managing director of W. (f. Watson & Co., 
Ltd., of Sydney. із on his way to England and U.S.A. in connection 
with the company s business. He expects to be in London about 
May or June next, and communications may be addressed to him 
cjo The Editor of the ELECTRICAL REVIEW, or с/о English, Soottish, 
апа Australian Bank, Ltd., Head Office, London. 

Tbe Bedford Town Council has appointed Мв. BLAIKIE, M.I.M.E., 
as supervising engineer for the new eleotricity works, at a salary 
of £7 78. per week. 

Me. P. WABDLE, mains and sub-station superintendent in the 
Carlisle electricity department, has been appointed mains engineer 
at Walsall, in succession to Mr. J. D. Spark. 

The employés of the Yorkshire (West Riding) Eleotric Tram- 
ways Co. have presented a gold watch to MR. A. KING, for 18 years 
traffic superintendent at Castleford, on his leaving te joim ihe 
Electrieal Centracting and Metor Ge, | 
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Reigate Town Counoil has increased the salary of the electrical 
engineer, MR. W. 8. Ross, by £60 a year. m 

LikuT.CoLOoNEL Н. С. Fraser, D. S. O., has been appointed 
Superintendent of Organisation for the Yorkshire Electric Power 
Co. Colonel Fraser, during his military service, was in turn 
Commanding Officer of the 4th Battalion of the Yorkshire Light 
Infantry апа of the Yorkshire Dragoons. 

Messas, A. MURRAY Соомвз and A. Е. W. RICHARDS, advisory 
and inspecting engineers, have removed fiom 2b, Victoria Street, 
to Cross Keys House, 56, Moorgate Street, Е.С. 2. Telephone: 
London Wall 9080. | 

Mr. Justus Eck having realised his interest in the Phonopore 
Construction Co., Ltd., has retired from the board, and resigned the 
secretaryship. 

The salary of Мв. В. B. LEACH, borough electrical engineer of 
Loughborough, has been inoreased to £550 per annum, as from 
January Ist. Mr. Leach also holds the appointment of Local Fuel 
Overseer under the Board of Trade Household Fuel and Lighting 
Order, for the Corporation of Loughborough. | | 


Obituary. — MR. G. E. Youna.—The death has occurred at 
Southdene, Unstone, of Mr. G. E. Young, aged 57, who had for 16 
years been chief electrical engineer to the Sheepbridge Coal and 
Iron Co., Ltd., of Chesterfield. 


WiLL.—The late Logo RAYLEIGH left £172,215 unsettled net 
personalty. 


-p 


NEW COMPANIES REGISTERED. 


Campion Ball & Co., Ltd. (164,342).—Private company. 
Register February 21st. Capital, 22,000 in £1 shares. To take over the 
business carried on at Regent Terrace, West Street, Sheffield, as Campion 
Bal & Co.," and to carry on the business of electrical engineers, &c. The 
subscribers (each with one share) are: W. J. Campion, 36, Lydgate Lane, 
Sheffield, manufacturers’ agent; T. E. Osborne, 12, Banner Cross Road, Eccle- 
sall, Sheffield, cutlery handle manufacturer. The first directors are not named. 
Solicitor: W. E. Esam, 29, Bank Street, Sheffield. 


Prémier Electric Welding Co. (Leith), Ltd. (10,979).— 
Private company. Registered in Edinburgh February 20th. Capital, £8,000 
їп #1 shares. To carry on the business carried on by the North British 
Electric Welding Co. (Eastern), Ltd. The subscribers (each with one share) 
are: J. С. de О. Coke, Bank Buildings, St. James’ Street, London, S. W. I, 
Captain, Royal Navy (retired); А. L. Haggerty, Bank Buildings, St. James’ 
Street, London, S. W. I, company secretary. The first directors are not named. 
Remuneration £100 each per annum. Secretary: А. L. Haggerty. Solicitors: 
Bircham & Co., 46, Parliament Street, S.W. 


Rashleigh Phipps & Co., Ltd. (164,318).—Private com- 
pany. Registered February 20th. Capital, £50,000 in £1 shares (5,000 em- 
ployés). To take over the business of an electrical engineer and manufacturer 
carried on by A. Rashleigh Phipps at 147, Oxford Street, W. The subscribers 
(each with one share) are: А. Kashleigh Phipps, 98, Fitzjohn's Avenue, N.W.3, 
electrical engineer; W. A. Edelstein, 3, Chapel Roed, W.13, electrical en- 

ineer. Permanent governing director: A. Rashleigh Phipps. Solicitors: 
ercy Robinson & Co., 15, Great Marlborough Street, W. 


Sphinx Manufacturing Co., Ltd. (164,366).— Private 
company. Registered February 2lst. Ca ital, £50, in £1 shares (15,000 
preference). o carry on the business of manufacturers of and dealers in 
Sparking PONE and terminals, magnetos, electric motors, accumulators, and 
storage batteries, carburetters, &c. Lhe first directors are: Н. G. Longford, 
Tresco, Barnt Green, Worcs.; W. A. Clark, Goldthornes, Trafalgar oad, 
Moseley, Birmingham. Registered office: 242, Bradford Street, Birmingham. 


British Scientific Apparatus Manufacturers, Ltd. 
(164,339).—Private company. Registered February 4lst. Capital, £3,000 in 
£1 shares. To carry on publicity and propaganda, with a view to introducing, 
making more widely known, and increasing the sale of articles manufactured 
by members; to acquire showrooms and display scientific apparatus of Dritish 
manufacture, to promote export trade in British-made scientific apparatus, 
instruments and appliances used for chemical, medical, surgical, electrical, 
nautical, aeronautical, meteorological, mathematical, photographie, and other 
purposes. The first directors are: C. Beck, 34, Upper Addison Gardens, Ken- 
sington, optician; M. B. Field, Nancekake, Bearsden, Dumbartonshire, nautical 
instrument manufacturer; F. C. Knowles, 16, Beaconsfield Road, Lammas 
Park, Ealing, W.5, electrical engineer; R. Miall, Chilton Croft, Wendover, 
scientific instrument manufacturer; Н. Т. Tallack, Rocklands, Fairfield Road, 
Croydon. Registered office: 6, Moorgate Street, E.C, MF 


Alabaster Lighting Ware Co., Ltd. (164,377).—Private 
company. Registered February 23rd. Capital £12,000 in #1 shares. To carry 
on the business of dealers in electric and other fittings, especially fittings in 
which alabaster forms a part. The subscribers (each with one share) are: 
G. Vale, St. Andrew’s Road, Caversham, Reading, secretary; S. S. Gulsworthy, 
15, Newman Street, Oxford Street, W.1, director. Each of the following 
companies, viz.: Best & Lloyd Co., Ltd.; Edison Swan Electric Co., Ltd.; 
Evered & Co., Ltd.; Galsworthy, Ltd.; General Electric Co., Ltd.; and 
F. & C. Osler, Ltd., may, so long as it holds 1,000 shares, appoint a director. 
Registered office: 84, Colmore Row, Birmingham. : 


Ballinrobe Electricity Supply Co., Ltd. (4,907).—Private 
company. Registered in Dublin February 13th. Capital 25,000 in £10 shares. 
To carry on the business indicated by the title. The directors аге: Rev. E. A. 
Dalton, St. Mary's, Ballinrobe; P. D. Daly, M.D., Ballinrobe; T. Fitzpatrick, 
Ballinrobe, provision merchant; T. M. Scott, Ballinrobe, civil engineer; J. B. 
Staunton, Ballinrobe, provision merchant. Secretary: J.- B. Staunton. Regis- 
tered office: Abbey Street, Ballinrobe, Co. Mayo. 


Radio Engineering Со., Ltd. (164,409).—Private com- 
pany. Registered February 23rd. Capital, £5,000 in 58. shares. To carry 
on the business of mechanical and electrical engineers, instrument makers, &c. 
The subscribers (each with one share) are: H. E. Straker, 47. Nelgarde Road, 
Catford, S.E.6, secretary to a limited company; F. Н. B. Frere, 21, Wakefield 
Road, S. Tottenham, N 

Solicitor: J. Hoare, 8, Crooked Lane, Е.С. 1 


Dodds Finlay & Co., Lid. (10,982).—Private company. 
Registered in Edinburgh February 215. Capital, £5,000 in £l shares. To 
carry on the business of electrical and mechanical engineers, machinists, wheel- 
wrights, tube makers, bolt and nut manufacturers, manufacturers of cycles, 
Kc. The subscribers (each with one share) are: T. S. Dodds, Leavenview, 
Fauldhouse, Linlithgowshire, engineer; R. M. Finlay, Myrtlebank, Fauldhouse, 
Linlithgowshire, engineer; Dodds, Leavenview, Fauldhouse, Linlithgow- 
shire. The first directors are: T. S. Dodds, К. M. Finlay, J. Dodds, and 
С. S. Dodds, Cambuslang. Secretary: J. Dodds. Registered office: East 
End Engineering Works, Fauldhouse. 


15, gentleman. The first directors are not named. ' 
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Hall Brothers (Manchester), Ltd. (104,074).— Private 
company. Registered February 27th. Capital, £10,000. in £1 shares; To take 
over the business of manufacturing, electrical, and mechanical engineers, mill- 
wrights, and machinists carried оп by W. Hall and S. E. Hall at IIa and 
llb, Eastnor Street, Old Trafford, Manchester, as Hall Brothers." The 
first directors are: W. Hall, 11a and llb, Eastnor Street, Old Trafford, Man- 
chester, engineer; S. E. Hall, lla and llb, Eastnor Street, Old Trafford, 
Manchester, engineer; H. Ratcliff, Park Road, Timperley, Cheshire, engineer. 
Solicitor : S. Bishop, 23, Fountain Street, Manchester. | | 


Dickinson & Thompson, Ltd. ( 164,527) Private com- 
pany. Registered February 26th. Capital, £2,000 in £1 shares (1.000 8 per 
cent. cum. pref.. To carry on the business of electrical engineers, founders, 
&c., and to enter into an agreement with К. G. Thompson and W. Dickinson. 
The first directors are: R. G. Thompson, The Briars, ВепһїЇЇ Road, Sutton, 
Surrey; W. Dickinson, 9, Grange Road, Clapham, S. W.; D. L. M. Thompson, 
71, Endell Street, Holborn, W.C.; N. F. Thompson, 92, Dale Street, Birming- 
ham. Registered office: 51-2, Chancery Lane, W.C. e's тле йүн 
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OFFICIAL : RETURNS OF ELECTRICAL. 
COMPANIES. 


* 


City of Freetown (Sierra Leone Electricity Co., Ltd.— 
Return dated December 31st, 1919. Capital, £15,000 in £5 shares. 200 shares 
taken up. 41,000 paid. Mortgages and charges nil. 


Consolidated Signal Co., Ltd.—Return dated Januar 
Ist, 1920. Capital, 25,000 in £1 shares (220,000 preferred and 205, 
ordinary). 214,195 preferred and 150,548 ordinary shares taken up. £52,839 
paid on 24,999 preferred and 27,840 ordinary. £311,904 considered as paid 
on 189,196 preferred and 122,708 ordinary. Mortgages and charges nil. 


Cape Electric Tramways, Ltd. Capital 48500,000 іп 41 
shares. Return dated December Silst, 1919. 491, shares taken up. £91,222 
paid. £400,000 considered as paid. Mortgages and charges £278,300. 


Electro-Coil Production Co., Ltd.—Debentures for £600, 
registered January 28th, 1920, charged on the company's undertaking and 
property, present and future, including uncalled capital. | 


Mersey Power Co., Ltd.—Particulars filed January 30th, 
1920, of £100,000 debentures, charged on the company's undertaking and 
property, present and future, including uncalled capital, subject to charge for 
£300,000, amount of present issue being £20,000. " Р m 

Tramways Supplies, Ltd.—Mortgage ón pieces of land 
at Leeds and buildings thereon, registered February 3rd, 1920, ta. secure 
£6,000. Holders: Leeds Provincial Building Society, Leeds. 

White & Poppe, Ltd.—Satisfaction registered February 
4th, 1920, of charge for £10,000, registered November 20th, 1907. x 

Wycombe (Borough) Electric Light & Power Co., Ltd.— 
Debentures for £10,000, registered February 5th, 1920, charged оп lands. 
buildings, machinery, works, plant, &c., a the company's undertaking and 
property, present and future, including uncalled capital. 


CITY NOTES. 


Mr. W. Leaf presided at the annual 

St. James’ & meeting held on February 94th. He said 
Pall Mali Elec: that the past year had been a remarkable 
tric Light Co., one. In the revival of trade the electrical 
Ltd. trade had had its full share, and the com- 
pany's main difficulty had been to cope 

with the fresh business thut had been pouring in and. was still 
doing so. The units sold increased by 15 per cent. and the 
revenue by about 30 per cent. They had not raised their 
prices since September, 1918, but during the whole of 1919 
they had had the benefit of the increase that then came..into 
force. The cost of generation and distribution had risen from 
£95,105 in 1918 to £116,763 in 1919. They now drew from 
the Central Co. all but about 24 per cent. of their supply. 
The growth*of the business had involved large obligations in 
the extension of the Grove Road station. They had endea- 
voured to keep that station up to date and well in advance 
of requirements, and but for the foresight of their engineera 
and managers, they would have been overwhelmed this winter 
by the cally that had come. They had further requirements 
pressing hard. They were already giving a supply in bulk to 
the Chelsea Co., and it was probable that before long they 
might be called upon to render assistance to other important 
undertakings unable to meet the heavy demands. They had 
been pushing on with the large extension of the Central Co., 
but there had been delays beyond their control in the delivery 
of the new 10.000 Kw. set on which they were dependent for 
next year’s supply. The fresh demands had, however, .made 
it essential that they should order yet another 10,000 KW. set, 
and push on with building extensions in the form of a new 
boiler house. Thev had in hand an extension which would 
have been regarded only a few vears ago as a complete new 
generating station of the first order. This had involved finan- 
cial commitments of very large amount, and the way in which 
the cash was to be provided had been a matter of serious pre- 
occupation to them all. The moment was singularly unfavour- 
able for public borrowing in the form of either debentures г 
shares, not only because of the high rate of interest now re- 
quired, but because the short and uncertain tenure of their 
occupation to them all. The moment was singularly nnfavour- 
possibly suggest them. Under these circumstances, they had 
to provide the money from their own resources, dnd they had 
felt bound, therefore, to keep a large amount of the profits in 
hand. It was for this purpose that, in the first place, they 
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wished to extend the borrowing powers up to £300,000, the 
total nominal capital of the company. ‘They wished to have в 
little recourse to loans as possible, and to provide what they 
had to find out of their own money in hand. Their resources 
were to some extent locked up in the form of investments. 
It might be necessary to realise part of them and invest the 
proceeds in the business. They had hitherto taken them at 
cost price, on the ground that they did not expect to realise 
before the termination of their life in 1931, but the time had 
now come when they must revise that view, and adapt them- 
selves to altered conditions. ‘They had, therefore, decided to 
add to the depreciation account the whole suin required to 
write down these securities to their market value on Decem- 
ber 3lst last, and for this purpose had set aside £14,728, which 
made them safe if the necessity should arise, while, if there 
should be a recovery from the present low market values, as 
one hoped must be the case some day, this would all come 
back to them as a realisable reserve. In any case it was, of 
course, an addition to the resources which would be of ma- 
terial assistance in helping to make the necessary advances to 
the Central Co. before they had to borrow from the bank. 
They had raised the dividend from 10 per cent. to 12 per cent., 
the dividend of the vear before the war. They would be re- 
turning to consumers on their current quarter's bills а small 
amount in consideration of the reduction of 108. on the price 
of coal, and shortly they would be able to announce a con- 
cession which would have the effect of reducing the cost of 
supply to consumers. The outcome of these conferences in con- 
nection with the Electricity Supply Bill had been the forma- 
tion by the companies in the West-End group, including the 
Charing Cross Co., of a small private limited company, with 
a capital of £50,000, for the purpose of drawing up a scheme 
for the electrical supply of Londoh. That company was n- 
tended to form the nucleus of a general combination of all 
the London companies. There was а good prospect that +t 
would succeed in this object, and would end by including all 
the companies, and the presentation of one common scheme. 
The municipal authorities had got out a scheme of their own, 
which would also be put before the Commissioners, so that 
they would have a straight issue between public and private 
supply. There would be plenty of work for all who were 
engaged in the electrical industry in the coming year. The 
report was adopted, and later a resolution was passed increas- 
ing the borrowing powers of the directors. 


Lord Downham, in the speech which was 

Westminster read in his absence, through illness, at the 
Electric Supply annual meeting on February 25th, said that 
Corporation, the receipts had increased by £76,000 and 
Ltd. the expenses by £39,000. The latter was 

| largely due to increased cost of coal, ma- 
terials, salaries and wages. Their stocks of coal were now 
very greatly depleted, and urgent representations had been 
made to the Coal Controller. The present average price. of 
coal to the company was 39s. per ton. ‘They burned. 39,000 
tons, and the increase over last year cost £12,000. In Septem- 
ber last they notified an increase to lighting consumers of 4d. 
per unit as from January, 1920, but during the last quarter of 
the year an unexpected and very welcome increase in output 
occurred, owing no doubt largely to the removal of the restric- 
tions on supply, so that the receipts-during that quarter were 
the largest they had ever had in any similar period. They 
came to the conclusion that the increased charge from Janu- 
агу lst should not be made; in a few cases accounts had been 
issued at the increased rate, but the necessary adjustments 
would be made when the next accounts were sent out. The 
balance of the debentures were to be repaid on the following 
Monday, and the preference shares would then be practically 
in the position of a first charge on the undertaking. Orders 
were placed for new generating plant early last year, but 
owing largely to the moulders' strike it had not yet been de- 
livered. They hoped to receive it before next winter's load 
came on. After referring briefly to the Electricity Supply Bill 
and the appointinent of the Commissioners, the Chairman said 
that they had associated themselves with other London corn- 
panies in putting forward a scheme for the supply of electri- 
city to the London area, and the engineers were now prepar- 
ing it, which, if approvad, would be put before the Electricity 
Commissioners. Clause 8 of the Act said that one of the 
duties of every joint electricity authority constituted under the 
Act was to provide or secure the provision of a cheap and 
abundant supply of electricity within its district. Finance, 
however, would be the great difficulty. When they considered 
that in London 42 per cent. of their total costs for generation 
and supply of electricity were due to capital charges, and 
that the construction of generating stations would be, at pre- 
sent prices, approximately from £95 to £30 per RW.—the 
cost of the erection of a large station, say, of 200,000 KW. 
would therefore be some five or six millions, to which had 
to be added the cost of mains and transforming plant—they 
would readily see how important it was that the companies 
should utilise their existing resources to the largest possible 
extent compatible with efficiency and economy. They had in 
the station of the Central Electric Co. at Grove Road a 
station that compared verv favourably with the best in the 
country, and every care had been taken that it was kept quite 
up to date. Orders had been placed for more generating ma- 
chinerv of a much larger size than they had heretofore used, 
and this would still further add to its efficiency. and enable 
it to meet the great demands for supply in bulk which ap- 


ared to be coming upon it. Mention was made in the 
ung's Speech of the proposal that a further Bill was to be 
brought forward by Ше Government. They did not know 
what the nature of this new Bill might be. The Government 
would be well advised, considering the present condition of 
the finances of the country and the prevailing high taxation, 
to leave expensive schemes such as these, which would 
amount to 20 or more millions, to private enterprise and 
existing undertakers, under the guidance of the Commis- 
sioners. In any case it was to be hoped that the Commission, 
now that it was constituted, would be allowed time to ex- 
amine into present conditions and advise as to the best wav 
of dealing with them before new proposals were formulated 
by the Governinent. The meeting approved of a resolution 
increasing the directors' fees. 
At the annual meeting held on Febru- 
Liverpool Over- ary 24th, Mr. H. C. Woodward, who pre- 
head Railway sided, said that railway nationalisation 
Co. seemed to be hung up for the present. 
The one cheerful feature in their experi- 
ence was the vitality and growth in their traffic, which, 
though greatly stimulated by the requirements of the war 
period, showed no falling off, as might have been expected, 
since the war ended. The traffic figures proved the immense 
value to the port and trade of Liverpool conferred by the 
Overhead Railway, and the directors regretted that circum- 
stances entirely bevond their control prevented the share- 
holders from reaping their due reward in the shape of in- 
creased return on their invested capital. Extensive repairs 
were needed both to railway and tramway, but with ma- 
terials diflicult to procure and shorter hours being worked, 
progress with such was slow. A shareholder called attention 
to the condition of the tramway track, and in reply the Chair- 
man said it was most difficult to get repairs done nowadays, 
or to get new rails. The company's tramway lease was run- 
ning, to a close, and they would have to make a fresh ar- 
rangement with the Crosby Council as to its renewal. Until 
an agreement was arrived at they could not do much more 


than patch. 

Mr. H. St. J. Winkworth presided at 
South Metro- the annual meeting on February 25th, and 
olitan Electric said that the reduction of 8 millions in the 
ight & Power units sold was entirely accounted for by a 
Co., Ltd. reduction in bulk supply, which was less 
than half what it was in 1918. This de- 
mand was steadily recovering, the returns of the last few 
months having shown a regular and continuous improve- 
ment. Owing to the falling off in bulk supply and to the in- 
crease in the lighting demand the average price obtained had 
risen from 1.584. to 2.474. The net results were satisfactory. 
For 1919 the gross receipts at the Lewisham showroom were 
£25,000, and there were 7,985 transactions. Coal cost 
£59,951, against £72,897, a reduction of £12,946, due to the 
smaller output. The total expenditure of the year was 58 per 
cent. of the receipts, ав against 62 per cent. in 1918, but the 
amount carried to net revenue was £70,109, against £63,387 
for 1918. The work of installing the larger and more efficient 
turbo-alternators at the power house was now completed. 
Certain plant, which was no longer of service, had been dis- 
posed of, and the capital account written down. The power 
house at Greenwich had now been brought up to date, the 
older plant having been replaced by modern plant of high 
ећсіепсу. The business of the West Kent Co. had been ad- 
versely affected by the reorganisation of works and factories, 
to which a supply was being given, from war to peace re- 
quirements. After referring briefly to the Electricity Supply 
Bill and to the resignation of Mr. H. W. Bowden, the speaker 
said that the prospect for the current year was favourable. 
There was marked activity in all sections of the business. On 
the other hand, the increased cost of machinery, mains and 
materials, the abnormal time for delivery, and labour unrest 
were very serious handicaps. Several new housing schemes 
were under consideration on estates in the company's area of 
supply, and the company was in negotiation with the L.C.C. 
and the local authorities concerned with a view to the instal- 

lation of electricity in the proposed buildings. 
The receipts during 1919 were £692,364, 
Underground a decrease of £67,901. Deducting direc- 
Electric tors’ and other fees and expenses £10,116, 
Railways Co. income tax £13,036, loss on foreign ex- 
of London, Ltd. change in respect of coupons £67,932, and 
commission and discount on issue of 5 per 
cent. three-vear notes £10,674, there remains £101,758, an 
increase of £20,102. plus £36.6% brought forward. The in- 
terest on 44 per cent. bonds, 5 per cent. three-year security 
notes, amount paid under guarantee on C. L. R. assented 
stocks, and interest on 6 per cent. first cumulative income 


debenture stock, absorb £242,643. There are paid 3 per cent.. 


plus income tax, for the June half-vear, and 1 ner cent., plus 
income tax, for the December half-vear, on the 6 per cent. 
income bonds, requiring £361,717, leaving 422.939. The re- 
port contains a summary of the results ôf the associated 
companies. Tt is stated that the Metropolitan Distriet and the 
London. Bleetrie Railway Companies have, between them, 
ordered [40 additional carriages, and jomntly ordered an addi- 
tional 15.000 Kw. turbo-alternator for the Tats Road generat- 
ing station at Chelsea. A new subway is being constructed 
at the Charing Cross station for the purpose of improving the 
exchange facilities. The L.G.O. has ordered 500 omnibuses 
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of an improved type. The L.U. and the M. Elec. Tramway 
Co.'s have reconstructed considerable portions of their tram- 
way tracks. The L.U.T. has completely overhauled the whole 
of its rolling stock. The Associated Equipment Co., Ltd. 


is extensively engaged in the manufacture of commercial 


lorries; the output for 1919 was £2,732,990, and orders for 
£1,600,188 are now on the books. The output was only 28 
per cent. for the L.G.O. and 72 per cent. for outside customers. 


Tramways, Light & Power Co., Ltd.—Viscount Chilston 


presided at the meeting of this company held on February, 


97th. After referring to the various undertakings of the 
company. he said that in July last shareholders were in- 
formed that in order to cope with the large demand for elec- 
tricity a new generating station was to be erected on the 
Avon for the Leicestershire & Warwickshire Electric Power 
Co., and extensions to other power stations and cable systems 
of all the companies were necessary. The extension works 
then contemplated were in progress, and certain works, in- 
cluding the Avon power station, were nearing completion. 
The directors were about to make an issue of 247,900 additional 
ordinary shares for payment towards these extensions works. 
The high prices of fuel had been felt by all power users, ns 
wellas by power companies, and the effect had been to create 
an unprecedented demand for a supply of electrical energy 
to-day. Industrial power users were clamouring for a supplv 
owing to the costs per H.P. of the small separately-owned 
plants having increased in greater ratio than the costs of the 
large central supplv authorities. By the end of this year 
the company should have business which would produce a 
net revenue of about £80,000 per annum. They were verv 
satisfied with the progress of the business at the present 
moment, and had every reason to anticipate a successful year. 


Northampton Elect ic Light & Power Co., Ltd.—Satis- 
factory progress in spite of changing industrial conditions and 
the increasing costs. The Hardingstone Junction generating 
station began to come into operation in the spring of 1919. 
and nearly the whole of the company’s output is now 
generated there. The anticivated economy in generating costs 
at the new station is being fully realised. 50.000 B' shares 
were offered for subscription in October at 20s. 6d.. and the 
issue was over-subscribed. The company has acquired con- 
trol of the Wellingborouch Electric Supply Co., T td.. on very 
advantageous terms. The company began in November *o 
give a permanent supplv of all the current required for the 
Northampton Corporation tramways. Lighting and heating 
additions: equivalent 10.164—39 watt lamps (total 109,570). 
H.P. of motors increased from 6,298 to 6.950. of which 4.434 
Н.Р. are let out on hire. Units sold increased from 6,233,019 
to 6.589.108. £9,000 to depreciation fund. 24,000 spent en- 
‘tirely out of income during 1919 for removal of machinery 
from the old to the new generating station. After paying 
5 per cent. preference dividend and 7 per cent. on the ordinarv 
(as against 64 per cent. for 1918), £1,110 is to be carried 
forward. | 

tandon Flectric Supply Corporation. Utd.—The renort for 
1919 presented at the meeting referred to here last week 
ehowed я profit of £95.240, against £78,876. Adding £10.297 
hrought forward. lese interest on temporary loan. &c.. £1.987. 
the total was £104.351. Debentnre interest 293.494. dehentnre 
sinking fund. £16 580; 6 per cent. preference dividend, £906.959. 
91 per cent. dividend on the ordinary shares, £8.395; reserve. 
£19.500: contingencies, #5000: carried forward. £11.50. 
Units sold 49.907 637. яя against 46.357.997 in 1918; total corts 
per unit sold 1.17d., against Id. in 1918. Average receipt per 
unit sold (lighting and power) 1.60d., against 1.35d. . 

General Flectric Ca., 7 td.—At an extraordinarv general 
mestine held on Monday the resolutions passed on February 
14th (Егғс. Rev., February 20th. p. 247) were confirmed. 


The prospectus is to попеят to-dav (Friday) inviting sub-, 


errintions for the issue of 1 600.000 74 per cent. “R” eumn- 
lative preference shares of £1 each at par, and 400,000 ordinary 
sharea of £1 e»^h at Ma. per share. 


: n & District Electric Supniv Co.. Ltd.—Number ^* 
5 advanced from 179 to 993. _Maximnm lord 365 
KW.. increase 46 xw. Units sold 607,098. Dividend for the 
vear 61 ber cent.. as against 5 per cent. for 1918. £356 carried 
forward. Anxiliary plant now being installed to keep pace 
with demand. 

Direct Spanish Telegraph Co., Ltd.—Dividend at the 
rate of 10 per cent. ner annum. less tax. on the preference 
shares: 5 per cent., free of tax. on the ordinarv. and a honus 
of 3 per cent.. free of tax, making with 2 per cent. paid in 
October last, 10 per cent. for the year. 

Prospectus.—Yorkshire Electric Power Co.—The list of 
applications was to close on or before March 3rd In an issue 
of £930.000—523 ner cent. redeemable debenture stock at 88 per 
cent.. and of £400.000 in 40.000 £10 shares at nar. The need 
for the new capital was explained in the report of the speech 
at the annual meeting. ! 

Bournemouth & Poole Electricity Supply Co., Ltd.—Final 
dividend of 7 per cent. per annum, less tax, on the ordinary 
shares, making 6 per cent. for the year. 

Brazilian Traction, Light & Power Co.—Onuarterly div 
dend of 14 per cent. on the cumulative preference shares 


ә 
Electro Bleach & By- produets, Ltd.—The directors of this 
company received an offer from Messrs. Вгийћег, Mond and 
Co., Ltd., to purchase from the shareholdere individually all 
the preference and ordinary shares in the company by aliot- 
ment of shares and payment of cash as follows: For every 
two Electro Bleach preference shares one Brunner Mond 
ordinary share and 88.; for every two Electro Bleach ordinary 
shares one Brunner Mond ordinary share and 3s.; for every 
odd preference share 25s. ; for every odd ordinary share 228. 6d. 
The sale of the Electro Bleach shares on the above basis will 
be ex the final dividend for the year 1919. The annual meet- 
ing has been postponed pending a decision on the proposed 
exchange, and should the exchange be accepted the directora 
wil recommend final dividends making with the interim 
dividends already paid 7 per cent. on the preference shares 
and 14 per cent. on the ordinary shares for the year 1919. The 
Brunner Mond shares exchanged as above will be entitled 
to the same dividends ae the existing Brunner Mond ordinary 
shares as from January Ist, 1920. The Electro Bleach directors 
recommend the acceptance of the offer. 


Notting Hill Electric Lighting Co., Ltd.—The report for 
1919 shows that out of 5,278 consumers 16 are supplied at 900 
volts. The equivalent 30-watt lamps connected increased from 
259,074 to 280,087. The available profit is £32,759. Of this 
£3,000 is put to depreciation, renewal, and reserve fund, 
£3,000 to special reserve, £1,792 is required for debenture 
interest, Kensington & Notting Hill joint debenture stock 
charges are £3,771; income tax £5,434: to be distributed to 
staff under co-partnership scheme £356. Preference divi- 
dend 6 per cent. Dividend on the ordinary shares 8s. per 
share, less tax, to compensate shareholders for loss in recent . 
years. (The dividend on these shares after the capital arrange- 
ment in 1911 was at the rate of 5s. per share, but during the 
war 16 was reduced to 3s., and in 1918 it was passed alto- 
gether.) To be carried forward £1,784. Units generated 
3,426,482; units sold 2,323,557: expended in distribution, trans- 
formers, and accumulators 1,085,925. Mr. A. E. Franklin has 
been elected chairman in place of.the late Sir Wm. Crookes. 


Torquay Tramways Co., Ltd.—Mr. L. B. Schlesinger 
presided at the annual meeting on February 27th, and said 
that the results of working were very satisfactory. The 
financial position of the company was quite strong. The 
traffic revenue was £8,200 better than for 1918, but operating 
expenses increased by £6,449. Passengers carried increased 
by 842.000, and made a record. They now had under con- 
sideration an application from the Transport Workers’ Federa- 
tion for an increase of wages. For the current vear the 
receipts so far 1 been well maintained. Thev had ten 
omnibuses on order for connecting Torquay with Newton 
Abbot, Teignmouth, Dawlish, &c. In view of the high cost 
of labour and material close attention must be paid to the 
reserve and renewal account. The dividend was 8 per cent. 
against 7 per cent. for 1918. 


Stock Exchange Notices. —The Committee has been asked 
to allow the undermentioned to be officially quoted:— 

Babcock & Wilcox. T.td.—500.000 ordinary shares of £1 each, 
fully paid (Nos. 1,660.001 to 2,160,000). es 

Lancashire Power Construction Co., IL.£d.—400,000 six per 
cent. (income tax free up to бв. in £) cumulative convertible 
first preference shares of £1 each. 

Westminster Electric Supply Corporation. T.td.—39.953 ordi- 
narv shares of £5 each fully paid (Nos. 310.101 to 350.054). 

The committee has ordered the undermentioned to be off- 
cially quoted :— 

Melbourne Electric Supply Co.. Ltd.—£12,674 additional 
consolidated ordinary stock. 20.000 7 per cent. first cumula- 
8955 preference shares of £5 each, fully paid (Nos. 60,001 to 

.000). | 


Metropolitan Electric Supply Co.. Ltd.—Capital expendi- 
ture during 1919 £53,805, making it £9,396,991. Gross re- 
venue £413,059, an increase of £64.333. Working expenses 
2949 693. an increase of £34,510. 269.486 to depreciation and 
reserve. Balance to credit of net revenue £100,951, plus 
amount brought forward and interest, &c., on investments, 
£119.510. After deducting debenture interest and preference 
dividend, and paying a total of 6 oer cent. for the vear on 
the ordinary shares, 24.441 is to be carried forward. New 
connections in 1919, 9,867 KW., making 45,426 kw. Meeting, 
March 9th. 


Kensington & Knightsbridge Electric Lighting Co., Ltd.— 
During 1919 the number of ltouses and shops connected in- 
creased Һу 936 to 5.409. and the eauivalent lamp connections 
bv 30.604 to 603.219. Units sold 4,627,529. Net profit 218.529 
plus £548 brought forward. After paying the preference divi- 
dend and 7 ner cent. for the year on the ordinary shares, 
21.293 is to he carried forward. The report contains refer- 
ences to the Electricity Supplv Bill similar to those in the 
reports of the Westminster and other companies. 

Canadian General Flectric Co., Ltd. Quarterly dividend 
9 per cent., and honus 2 per cent., on the eommon stock ; and 
at the rate of 7 per cent. per annum on the preference for 
the half-year. 

Vickers. Ltd.— Final dividend for 1919 of 23 per cent. on 
preferred 5 per cent. stock, less tax, 24 per cent. on Б per 
cent. preference, less tax, and of 21 per cent. on cumulative 
preference, free of tax 
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American Telephone & Telegraph Co.—According to the 
Times New York correspondent, stockholders are to 1neet on 
March 30th to approve the increase in the capital from 
4 100.000.000 to £150,000,000. None of the new stock will be 
offered at present. 


British Aluminium Co., Ltd.—It is stated that the direc- 
tors have decided to make a distribution out of the reserves 
by the issue of two fully-paid ordinary shares for every 
three ordinary shares now held. 


Brompton & Kensington Electricity Supply n Ltd.— 
Final dividend on the ordinary shares at the rate of 17 per 
cent. for the half-year, making 12 per cent., less tax, for the 
year. £1,230 carried forward. 


Newcastle & District Electric Lighting Co., Ltd.—Divi- 
dend at the rate of 4 per cent. for the year, less tax. 


Bruce Peebles & Co., Ltd.—Dividend 73 per cent., less 
tax, on the ordinary shares for 1919. 


STOCKS AND SHARES. 


TUESDAY EVENING, 


Tuer Stock Exchange bas arrived at a halting place. Half-a- 
dozen reasons can be put forward to account for the slacken- 
ing-off of business and the check thrown upon enterprise. 
The principal may be deemed the diversion of money into 
etrade channels. Following this, the recent evidence in con- 
nection with the proposed tax upon war gains has seriously 
disturbed the mind of the public investor, who, seeing the 
prices of his war stocks steadily falling away in value, has 
begun to ask with unmistakable anxiety whether the Govern- 
ment have a scheme on hand which will amount to partial 
confiscation of national savings. The Budget looms in the 
near distance, and makes a third reason for caution on behalf 
of the capitalist, large and smal. Other causes could be fur- 
nished to account for the depression that has developed in 
most markets, a depression deepened by lack of fresh buying 
orders. The buoyancy.. so discernible in. the markets during 
the first few weeks of the year has given place to a more 
cautious feeling altogether, and people are inquiring whether 
shares are worth the money asked for them, instead of being 
content to buy on vague tips that the prices are sure to go up. 

The electricity supply market would doubtless feel much 
more considerably the effect of the good dividend announce- 
ments, were it not for this prevalent dullish Sentiment. Divi- 
dend results are certainly good, as those already chronicled in 
these pages have shown. The City of London dividend and 
bonus make 5 per cent. more than was paid a year ago, al- 
though the dividend itself of 10 per cent. is but 2 per cent. 
higher than that for 1918. In our tables of yield, we work 
out our calculation on a 10 per cent. basis, though it has to 
be remembered that there are still three years’ extra dividends 
to be made up, and that on this account there may be a 
further 6 per cent. bonus to come by-and-bye. The Charing 
Cross dividend of 7 per cént. 15 З per cent. better than that 
for the corresponding period. The London pays 21 per cent. 
on its ordinary shares, against nothing. Improvements of 
2 per cent. are shown bv the St. James's and the Westminster 
companies. Increases of 1 per cent. are declared by the 'Chel- 
sea, County of London, Kensington, Metropolitan and South 
London companies. The Notting Hill ordinary dividend of 
88., being 800 per cent. as against nil twelve months back. 
furnishes the star turn of the programme, and the shares of 
the last-named have risen to 35s., on the announcement, a 
jump of about 10s. a share. 

The rest of the list is not much better than firm. but shares 
are difficult to buy, and with dividends included in the cur- 
rent prices, it is natural that holders should be reluctant to 
part with shares which they have kept, many of them. 
through the bad times, in the expectation that something will 
happen of the sort upon which we are now commenting. 
Moreover, there is scope for further improvement, and with- 
out waxing unduly optimistic, it is reasonable to expect that 
the present rates of dividend, excellent as they are compared 
with recent achievements, do not represent the full advantage 
which shareholders in the companies should derive by reason 
of post-war conditions. | 

Manufacturing shares hold their ground. Underwriting 
agreements in respect of the forthcoming new issue by the 
General Electric Co.” were in circulation early this week, and 
the terms are one new share at 28s. for every three old. 
Edisons hold their price at 26s., and Electrie Constructions 
are another hard spot at 955. It is announced that Brunner 
Monds, following their acquisition of the Castner Kellner Co., 
have made а bid for the Electro-Bleach & By-Products, Ltd. 
Brunner Monds offer one ordinary share in their company 
and 8s. in cash for every two Electro-Bleach preference, and 
for every two ordinary, one Brunner Mond ordinary and 3s, 
in cash. ‘The directors of the Electro-Bleach undertaking 
strongly recommend acceptance of the offer, and holders of at 
least 75 per cent. of each class of share must accept within 
four weeks of February 25th. otherwise Brunner Mond & Co. 
may withdraw their offer. Castner Kellner's hold their price 
of £9. Home Rails are weak. Central London Assented 
ordinary is down 2, allowing for deductton of the dividend. 


Underground Incomes, ex £1 dividend free of tax, are down - 
to 74. There ia no courage left in the market or in its occa- 
sional supporters. 

Eastern Extensions, Globes, and Westerns have all receded 
108. owing to the dulness prevailing amongst investment 
stocks. Globe preference, on the other hand, are ¢ higher, 
and Great Northern Telegraphs moved up 30s. to 2, a move- 
ment the likelihood of which was pointed out here last week, 
and counteracting to some extent the steady decline which 
has been taking place during the past few weeks. Marconis 
are also a better market at 33. Callender’s receded to 93. and 
Telegraph Constructions are again £1 down at 38, the dividend 
disappointinent still bringing in a few sellers. Automatic 
Telephones remain about 2Us., shares changing hands a few 
pence either side of the round sovereign. British Aluminiums 
have risen to 24, and are the main feature of strength in their 
particular department. Amongst other industrials, the feature 
is the way in which prices in the iron, coal and steel market 
are advancing, In consequence of the bright outlook that opens 
out to the industry. Engineering ehares, however, have 
hardly participated so far. 

In the Colonial and foreign section, Canadian General Elec- 
tric Comman gained several points at 196. British Columbia 
stocks are weak, and Mexicans show further heaviness, the 
6 per cent. bonds of the Mexico Tramways Co. shedding 4 
points. There is little doing amongst Anglo-Argentine Trams. 
New issues continue to pour out in ceaseless streams. The 
offer of the Yorkshire Electric Co.-—particulars were given in 
this column last Friday—made its appearance a day or two 
ago. There are several other electrical issues in course of 
preparation for the investor. | 

The price of rubber has gone back to 9s. 7d. per lb., and 
interest in the principal shares is meagre. | 


SHARE LIST OF ELEOTRIOAL OOMPANIES. ` 


Номв HxnOrnicrrr ÓOMPANIBS. 


Dividend Price 
March 4, 


1918. 1919, 1920, Rise or fall, p 


SA r SG SO 


2298888 o 


; : ee 
Brompton Ordin °з ее ee 8 = — 26 7 
Charing Cross Ordinary FS o 4 7 à 9 6 

до. йо. Е 4$ Peek . 44 44 9 — 8 8 
Cit o London 8 10 14 — 7 21 
do. 6 per ‘cent. Pret. .. 6 ^ — 6 4 
County of London .. 7 . v . +2 8 2 
do do. 6 per. sent. Pret. 6 б 9 — 8 13 
Kensington Ordinary : 6 T 5} — 8 13 
London Electric  .. i Nib 2 lixd- +186 5 10 
do.. do. 6 percent, Pref... . 6. 6 . xd 2 8 11 
W s., 5 6 А — 7141 
ARAN Pret, a “4 — 7.16 
St. James’ an 10 12 “an 486 Уу 4 
South London Set 6 . ME — 1 12 
South Metropolitan Pref. , s ud 7 19/65xd — 7 3 
Westminster Ordinary .. '... B: 10 „ 51xd —\! 8 131 
TELEGBAPHS AND TRLEPHONES, : yd 
Anglo-Am. Tel. pe as 6 6 90 —1- 612 7 
Chile Telephone ET - 8 6 — *4183 2 
Cuba Bub. Ord. ee Ы éo 1 ` 7 — 96 18 4 
Eastern Extension .. ... .. В. 10 19%, — 4 627. 
Eastern Tel. Ord. .. ....: oe 8 10 195 — S 2 7 
Globe Tel. and T. Ord. .. В 10 194 — $ k 2 7 
do о. до. f Prel. «Э^— ee - 6 2 6 94 hl & 8 1 
Great Northern Tel. oe o> c %9 Й Б. = 24. t 4 + 1 КС d 8 4 
Indo- European. 18 — 90 © = ib 4 
Marconi Я .. 2 - 8 ' + iy 6 810 
Oriental Telephone Ord. ee - 20° — 21 — , 4 16. 0 
United R. Plate Tel. 8 per. 8. — h 9 8 
West India and Panama .. . YB — 1g — 5 11 1 
Western Telegraph.. ВИ vs B 10 91 " —5.4 4413 0 

n M Нома Raw. > | "e - 
Central London Grd. Assented .. 4 4 атха —9'" 8 8 6 
Metropolitan . $5 - 1 uu ] ха — i 518 8 

do. District р „ Nil N 1 — - Nil 
Underground Electric Ordinary. . ми Nil p> ^- +4 Nil 
do O. do. “ar ә Nil- Nil 6/6 А — ; Nil 
do. do. Inoome va 5 — Tixd — — 
\ Foreron |.TRAMS, 40. | 
Aste Ab Trama. First Pref. .. NH NU . 8j . — — 
do. do. and Pre. — — gi = тш 
do. do. ö Deb. A b 5 634 — 7 15 
Brazil Tractions AE M eS 53 — — 
Bombay Electric Pref... 6 6 18 + “в 4^ 
British Columbia Elec. Rly. Ptoe, · 5 $ —1 8 0 
do. do.  Preferrred 2 5 5 = 9 7 
до, .. .do. Deferred N 3 45 - 6 11 1 
до. do. Deb. Sd 4 a . 61 —1 6 18 
Mexico Trams 6 per cent. Bonds.. N il 37 ae . NO 
do. 6 per cent. Bonds.. Ni] Nil 29 — Nil 
Mexican Idght Common .. . Nil Nil — "Nil 
do. Pref. 2а - Nil Nil 82 ‚.—2 Nil. 
do. Ist Bonds .. NH Nil 52 — pes 
. MANUFACTURING COMPANIES. | И 
Babcock & Wilcox oe - 15 — i — 34 9 9 
British Aluminium Ord, .. . . 10 — 2 +i 414 1 
British Insulated ora, 9 с ih a 20, — 28611 
Callenders .. vs ee 25 - эк — ti 613 4 
Pret, . ee es Ge: th І 64 ` di Tem A g рй 4 16 10 
Castner Kellner . 20 — 4 — = 
Crompton Ord. ie Рр . 10 — 22/6 — 8 17 10 
Edison- Swan, a 9 10 — 1 — 8 0 
do. do. Б per cent. Deb. ы B B — ^ 6 5 
Electrio Construction we „10 — 11 8 0 
Gen. Elec. Pref. si ox " 6А 64 19/8 — 613 4 
do Ord Es . 10 —- 2t — '4yg 0 
Henley ee es ° 25 2 RES 2 г b 0 0 
do. Pref.. a гә es 44 45 ВЕха + 273 9 4 2 
India- Rubber.. А ec ee ° ë 10 — — *6 ñ 0 
Met. Vickers Pref. oe ee . өө ERA N JU Е RP 5 0 4 
Siemens Ord... T e.> ».. 10 10 30)6 — 6 11 2 
Telegraph Con. РА - 20 20 28 -1. 4 5 0 


* Dividends paid free_of Income Tax, 


= - = — 


vol. 86. No. 2,206, МАвсн 5,190] THE ELECTRICAL REVIEW. 


: + + e. E Ж А . - “oe - * - 
1 è dt è A e — — Ser Сы еу +„ 2. — <= $ oe . aate ty ext Й P —— s 
a - - 8 ng + Р ~ Poe E - i * EU 
ewe {w ad r э „е — — cs mego Z A ао - v e — Ф + a 
a ў К Жш Oo mls [4 $ * * 707 wh 2A. 5 7 2 *- —— > * жей 4 „* —— » — —ũGů— 2 ©.” 59.9 
Й s N # * 4 a 
B z * 4 * + Li * 


From a Salesman's Point of view) E 
| y SALESMAN. - Mo ME Les 46 ibo 


To one who has the good fortune (or otherwise) to be 
a salesman, Mr. McKinnon’s article in a recent issue 
of the Revirw*, coming as it obviously does from the 
pen of an inside man, is naturally of great interest. 

Mr. McKinnon is not the first of his kind who, in 
the fullness of his heart, has set forth his idea of the 
qualities that go to make the ‘* Admirable Crichton“ 
of salesmen, but the writer does not recollect having 
encountered much in the мау of criticism of the 
manners and customs of the buyer. 

Perhaps this lack of criticism is due to the retiring, 
gentlemanly nature of salesmen, or it may be attributed 
to a spirit of caution, but in the humble opinion of 
the writer, the art of the buyer offers as wide a scope 
for the exercise of tact, politeness, &c., as does that of 
the salesman. | | | 

Now, in offering the following suggestions and 
criticisins for the consideration of buyers, due attention 
.has been given to the fact that in some instances a 
would-be keen and courteous buyer is heavily shackled 
by the uncompromising and conservative attitude to- 
wards salesmen, taken up by his management; also there 
is that bugbear of the salesman known as the contra“ 
arrangement, which kills all efforts on the part of the 
buyer to introduce goods which are often better value 
than those of a similar nature supplied to the contra“ 
account. 

Much might be written regarding methods of inter- 
viewing salesmen adopted by various firms, and in con- 
nection with this, let us consider the position of the 


salesman in relation to a firm with which he is trying 


to do business. 

Now, unless a salesman be a born fool (and such do 
not exist long on the road) he will certainly not ap- 
proach any firm without some ground for so doing. 
t.e., he must be selling something which may prove of 
material use, or be cheaper than a similar article in 
daily use by that firm. Therefore it is obvious that it 
is to the advantage of the latter at least.to give him а 
hearing, and that under circumstances which will enable 
him to explain himself properly, and not within hearing 
of competing salesmen. EE 

One would think that all salesinen were thieves, or 
worse, to look at some of the interviewing traps which 
are a regular feature in the offices of many large firms 
even to-day. This abominable ''trap " method is one 
of the most awkward and overtly insulting systems of 
interviewing known to the unfortunate salesman. 
Happily, however, these ойе] booking offices are fast 
disappearing, and most firms of any standing have 
made far more congenial arrangements. Surely it 
should be possible to set apart a room to be used solely 
for the purpose of interviewing travellers. , The 
room so reserved may be divided into two parts, one 
of which should be furnished with a few chairs and & 
supply of trade papers, &c., for the benefit of waiting 
travellers, the other section being devoted to the actual 
interviewing. Happily, many firms are adopting this 
arrangement, much to their advantage and credit as 
business houses. MEM 

Another stumbling-block to the salesman is the system 
of never granting interviews to travellers except by ap- 
 pointment, Now, assuining our traveller has to do with 
a firm of this stamp, he naturally writes for an appoint- 
ment, and with what result? In nine cases out of ten 
his letter is ignored by the buyer, and should he get 
а reply, investigation will often show. that it was 
prompted not by the buyer, but by some person, in the 
Works perhaps, who was interested in his proposition. 
‚ Over and over again, a salesman will experience the 
. Joy of receiving a sharp letter from headquarters en- 
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proved a most expensive business. 


- 


closing а comununieation from a firm, on his ‘ground, 


requesting information as fo à particular line, thé ad- 
vertisement of which has caught the eye of thé buyer. 
The traveller immediately looks up his records and finds 
that he has tried that very firm perhaps three or. four 
times, and been met each time with a blank refusal of 


an interview, as his proposition does not interest us. 
. "Would it not be possible for firms to have appoint- 


ment cards printed ‘stating clearly that if Messrs. 
Blank’s representative cared to call at 11 a.m. on such 
and such a date he would be accorded an interview! 
The length of this interview would depend entirely on 
the ability of the salesman to interest the buyer in his 
goods, but it certainly should be part of the duties of 
a buyer to set apart so much time each day for such 


interviews. 


Regarding the contra’’ arrangement already men- 
g 8 E 


tioned in this article, the writer cannot forbear relating 


à recent personal experience. | | 
А certain large firm, upon receipt of a circular letter 
calling attentjon to a particular article, wrote for prices 
by return. The quotation was duly forwarded, but 
nothing further was heard until the writer called upon 
the firm in person, and had an interview with the buyer. 
He was thereupon told that, while his prices were right, 
апа the excellent quality of the goods offered was well 


known to the works engineer, it was quite impossible 


for this particular firm to pass him an order as they 
had an arrangement with certain friends who took 
their goods.“ In other words, they had a contra“ ac- 
count with their friends. Now, why on earth did this 
firm give all this trouble without the slightest intention 
of doing business? | | 

_Oh, ye travellers and salesmen! Look out for the 
sample fiend ’’ who asks for a sample of this and а 
piece of that, very often without any clear idea as to 
what tests are required. Say, for instance, one is sell- 
ing electric lamps. Now, what is the use of supplying 
one lamp only, for test purposes? Ten to one the lamp 
is handled and fiddled with by half a dozen people 
before being put on test, and yet the writer has known 
а case where a certain type of lamp was absolutely 
turned down simply because one sample behaved badly 
on test, which it might easily do after having been 
shaken and turned this way and that by inquisitive 
clerks, &c. It should be stated that in this instance 
the buyer refused to order a dozen or so lamps for test, 
although such is the usual practice. 

It is manifestly impossible for any buyer to be an 
expert judge of all the various goods which he is called 


upon to purchase for his firm, but he generally knows 


where to put his finger on a colleague who is in the 
position to give him expert advice and the samples a 
fair test. "That this is not always done is due very 
often to petty jealousy or the fear of disclosing ignor- 
ance. It would be easy for any management to instruct 
the buyer to send all samples to various expert members 
of the staff, whose reports would be given due con- 
sideration when it came to a question of placing orders. 

The “cheap " buyer is a nuisance to his firm, and 
is the prey of all manufacturers of shoddy stuff at cut 
prices. It has Leen proved over and over again that 
it 18 the falsest of policies to buy the cheapest goods 
simply because they are the cheapest, and yet there are 
hundreds of buyers who pride themselves on so doing. 

The writer well remembers a case which came under 
his own observation where cheap buying eventually 
In this instance cer- 
tain gear was required for a switchboard, and inquiries 
were sent to half a dozen firms. The buyer, who was 
of an economical persuasion, to put it mildly, ordered 
up from the firm which sent in the lowest quotation, 
without referring the matter to those who could have 
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advised him better. Result, the gear was delivered in 
several separate lots, all hopelessly mixed up, and wea 
of the very flimsiest description. Two well-paid men 


had to devote a day or more to the sorting of this 


rubbish, апа the correspondence on the subject was 
endless. 

The buyer who cannot say '' No“ is easily the worst 
type of buyer with whom the salesman has to contend. 
He will listen pleasantly to all one has to say, he will 
express great interest in samples, &c., and will bid 
one quite a touching farewell, promising faithfully to 
forward an order in the course of a post or so.” 
Then he will hie him back to his office with the express 
intention of forgetting all about it. A downright 
'" No” is far preferable to this sort of thing, yet the 
type of buyer referred to is by no means uncommon ; 
he is, however, very much disliked by salesmen. 

No reasonable salesman objects to fair criticism of 
his goods always provided it ?s fair, and does not 
seem to echo the voices of competitors. Many valuable 
hints are often given in this critical spirit, and if the 
salesman be wide awake he will pass the information 
thus acquired on to his headquarters for the considera- 
tion of the managenient. 

It is the querulous critic who views all new goods 
with a jaundiced eye, who can see no good in anything 
which differs from that which he is already buying: 
it is such as this that even the most persistent salesman 
will in time learn to avoid, and incidentally, of course, 
the hypercritic may therefore one fine day miss a good 
thing, and wonder why. 

Who does not know the cheery buyer who will tell 


one in mournful accents that: ‘‘ No, there is nothing 
for you to-day," but (in a delighted tone), ''I have 
just given Messrs. So and So’s man an order for £200's 
worth of stuff’’—Messrs. So and So being, of course, 
one’s competitors. 

There is yet another type of buyer whose ways are a 
source of much trouble to the salesman. This buyer 
will obtain quotations for certain goods on the distinct 
understanding that the prices are good for acceptance 
within a certain period only. For no apparent reason 
whatever, our friend the buyer will hold his order back 
for several weeks after the time limit for that price 
expires, and will be mightily upset on receiving an 
intimation to the effect that ‘‘ prices have advanced 
50 per cent. since our quotation of the ——.”’ 

Lastly, every salesman knows the buyer who, by -fair 
promises and a sympathetic mien, will draw out of him 


full particulars as to prices, &c., and will, upon the 


first opportunity, transmit this intelligence to a com- 
petitor with whom he (the buyer) may be on good terms. 
This may һе good business, but it breeds distrust, and 
should the offending buyer at any time be forced to turn 
to a victim of such practice for help in a time of bad 
deliveries, &c., he will not receive much consideration. 

In conclusion, the writer would say that, while undue 
interference with the buyer, by his superiors, is to be 
deplored, in the majority of cases a great deal too much 
ів left to be decided by that individual's personal likes 
and dislikes, with the result that very often an unscru- 
pulous salesman (there are such, sad to relate) will so 
ingratiate himself as to exclude his more honourable 
competitors. 


THE BRITISH INDUSTRIES FAIR. 


(Continued from page 265.) 


BIRMINGHAM. 

THE comprehensive section of the Fair that was held 
at Birmingham (Castle Bromwich) under conditions 
that peculiarly favoured such an effort was representa- 
tive of most of the staple manufacturing trades of the 
Midlands. Not all the district’s manifold trades were 
represented, but it was symptomatic of the newer spirit 
of manufacturers that, with order books full beyond 
the immediate capacity of execution, a majority of the 
leading firms should be found making determined 
efforts to extend their markets, both at home and 
abroad. The majority of the most important industries 
of Birmingham and South Staffordshire had their mart 
ut their door, and if it served no other purpose, the 
Fair afforded an opportunity for manufacturers to 
feel the pulse of the markets of the world, and to ascer- 
tain the descriptions of goods that will sell best there. 
All three sections of the Fair close to-day. 


The pronioters of the Birmingham section of the F air 


were the Municipality and the Chamber of Commerce, 
and the details were worked out by a council consisting 
of leading business men, and including Mr. R. A. 
Chattock, city electrical engineer. 

The stands, of which there were some 630, including 
about 90 devoted either exclusively or partly to elec- 
trical apparatus, were allocated on a plan which 
brought exhibitors in the same industry together, and 
to а considerable extent it was arranged that allied 
trades were near neighbours. 

The electric fire and stove exhibits were much less fully 
representative than those of gas heaters, but there were 
some neat examples of electric fires and cooking ranges, 
whose ease of manipulation, cleanliness, and general 
efficiency need no elaboration. Electric heaters, radia- 
tors, and stoves were exhibited on 13 separate stands, 


while domestic electrical accessories and fittings were to 
be seen on 10 stands. On the lighting side, electricity 
had the premier position, and many firms showed 
beautiful and efficient fittings for use in public build- 
ings, private houses, steamships, and for industrial 
lighting purposes. No fewer than 36 stands included 
electric lighting fittings, but only one stand was seen on 
which arc lamps were on view. 


On the principle that measuring and weighing machines are 
of great importance in the matter of profit protection, the 
section of the Fair dealing with such apparatus was of much 
interest, and the exhibit of MrEssns. W. & T. Avery, LID., 
Birmingham, which consisted of road weighbridges, solid and 
liquid weighing machines, various types of platform machines 
(in foreign standards), counter scales, counting machines, 
testing machines, &c., received well merited attention. 


Messrs. SrTEWARTS & Lioyps, LID., Birmingham, had a 
comprehensive exhibit of solid drawn and lapwelded steel 
pipes for all purposes, including an 84 per cent. lap welded 
steel pipe with a '' Vulcan " joint for water power purposes; 
a high-pressure steam pipe for 350 lb. per sq. in. working 
pressure, а patent long*sleeve welded joint, tramway poles, 
boiler tubes, and various kinds of coils, &c. 


Firms that exhibited sparking plugs, cases, and adapters were 
Messrs. J. B. Brooks & Co., Lrp., FORWARD SPARKING PLUG 
Co., APOLLO PLC Manuracturina Co., Lrp., HOWARD S. 
Cooke & Co., SPHINX MANUFACTURING Co., all of Birming- 
ham, and C. Binks, Lrp., Manchester, INA ENGINEERING Co., 
Lrp., Dudley, and FIRTH-BREARLEY STAINLESS STEEL SYNDICATE, 
LTD., Sheffield. 


THE Lucas ELECTRICAL Co., Lrp., Birmingham, exhibited 
Thomson-Bennett magnetos suitable for all types of motor 
cycles, and also the Magdyno’’ combined electric lighting 
and ignition set for motor cycles as described in our columns 
recently. 


THE BRITISH Ілснтіхо & IGNIrIioN Co., Ілр., Birmingham, 
showed '' Вис” magnetos for cycles and small cars, and for 
large stationary gas engines. 


Messrs. SIEMENS BROTHERS & Co., Lro., Woolwich. This 
exhibit included the more generally employed forms of dry 
batteries and primary galvanic cells as used for all purposes, 
und formed а comprehensive collection of such battenes as 
manufactured by this firm. The company also showed various 
types of incandescent electric lamps. 
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Messrs. WARD & GOLDSTONE, Lrp., Manchester, showed a 
wide range of their manufactures and supplies, among which 
were the following: high and low-tension automobile ignition 
cables, brass, nickel and aluminium armoured lighting cables, 
electric lighting flexible corde, tough-rubber sheathed cables, 
flexibles, bell wires, telephone wires, silk, cotton and 
enamelled instrument wires. Two sizes of country house 
lighting plant were also shown, one being the 350-watt set, 
comprising 1-H.P. engine and belt driven dynamo, and the 
other a 3-H.P., 1,500-watt set, direct coupled. Switchboards 
for use with this plant were also shown. The T.R.S. wiring 
system consists of flexible conductors under a flat tough- 
rubber sheathed covering. This cable can be used for surface 
wiring, and is fitted in position by means of brass saddles, 
insulated with fibre. The T.R.S. patent connector box, which 
forms the really novel part of this system, enables the instal- 
lation to be made without а soldered joint of any kind. The 
system does not require the skilled labour necessary to fit 
screwed tubing or casing, neither does it necessitate sinking 
in the wall or ceiling. Тһе '' Voltalite ” self-generating elec- 
tric cycle lamp was on view, and although this cannot claim 
to be а novelty, inasmuch as it has been manufactured now 
for some 15 years, it is stil an article of considerable in- 
terest, and we understand the demand is greater than ever. 
" Volex dry batteries were shown, and a large range of 
motor cycle lighting sets operated from Volex dry batteries. 
Among this range there is а simple headlamp lighting set, 
also the head and tail lamp lighting set, and the head, side, 
and tail lighting set. The dry batteries fit in a metal con- 
tainer, with the switchboard on top, and this metal container 
drops into the bottom of the side car, the wiring to the head, 
side, and tail lamps being provided with the outfit, and of a 
very simple nature. Many of these sets have been used one 
or even two years without the necessity of replacing the bat- 
tery, which replacement сап be made in a few minutes as the 
containers take the standard 4-volt ‘‘ Volex Aero dry battery. 
A variety of Izolex fuse boards, the firm's fuse units, main 
switches, and other ironclad switch and fuse gear, as well as 
such lines as pocket voltmeters, ammeters, switchboard type 
instruments, medical coils, and other novelties were also to 
seen. 


TuE BIRMINGHAM PRIVATE TELEPHONE (New SYSTEM) Co., 
LTD., Birmingham, exhibited a large selection of automatic 
intercommunication telephones of various types, including the 
secret conversation, visual dial indication, &c., types. The 
"Laryngaphone," which is manufactured by the TELEPHONE 
MANUFACTURING Co., Lro., London, is а new form of tele- 
phone devised for rescue work in mines in conjunction with 
breathing apparatus. Its special feature is that it enables 
the worker to carry on a VVV wearihg a 
gas mask. Fig. 1 shows the complete mine rescue outfit. The 
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Еа. 1.—LARYNGAPHONE Mine RESCUE OUTFIT. 


vibrations of the vocal cords during speech are collected by a 
transmitter strapped to the throat, which in turn reproduce 
corresponding vibrations in a receiver at each end of the line. 
The apparatus is also equipped with а 9 5 device, con- 
sisting of a Morse key and buzzer, which enables any pre- 
arranged code to be sent over the line should any failure take 
lace in the transmitter. A lamp is also fitted which - 
orms the double function of indicating the state of the line 
and repeating the Morse signals. Suitable drums are provided 
on which the flexible cable, specially insulated to withstand 
&bnormal conditions, is wound; the apparatus can be used by 
two or more rescuers operating together. The transmitter 
and receiver are made as far as possible of aluminium, and 
are very light, the size being only 1j in. in diameter by 13 in. 
in length. The flexible cable runs between two rollers, and 
on Ње drums a handle is fitted for rewinding. The outfit 15 
contained in a teak case fitted with an open hinged front and 
lid; its dimensions are 1 ft. 3 in. by 7 in. by 8 in., and the 
total weight is 14 lb. the case is lifted an auto cut- 
out disconnects the battery. The signalling switch is oper- 
ated by pressure of the lower jaw of the wearer. The com- 


bined transmitter and receiver is contained in a weather proof 
case, and is adjustable against the larynx; a flexible tube 
conveys sound from the receiver to the ear, and by means of 
moulded longitudinal grooves in the ear tube free ventilation 
and equal air-pressure on the ear drum is obtained. . 
general diving equipment consists of a semi-automatic in- 
dicator switchboard and central battery situated in a position 
convenient to the air pump plant. The switchboard indicator 
switches correspond with the maximum number of divers who 
may, at any one time, be down together. Each diver and 
the pump attendant are respectively provided with a diver'a 
equipment. The pump attendant connects the set he is wear- 
ing to the switchboard, and the cables passing through the 
various divers’ airlines are also connected up to the line ter- 
minals on the switchboard. 'The operation of the switchboard 
is novel and deserves special attention. The visual indicators 
also act as automatic switches. Thus, when a diver signals 
up and drops his indicator, the falling of the indicator im- 
mediately switches his speaking circuit on to the operator, 
and as the operator is permanently connected to the ewitch- 
board he is bound to hear what the diver has to say. The 
signal is made by the diver dropping his lower jaw to the full 
extent, which operates the signal switch. If, on the other 
hand, the operator wishes to speak to the diver, be mechanic- 
ally drops the appropriate indicator by depressing the corre- 
sponding switch control, and thus is able to immediately 
speak to the diver in question. Should one diver require the 
assistance of another he signals the operator who, by depress- 
ing the other inan's control switch, enables both divers to 
converse freely (he overhearing the conversation), and they 
can be left in communication, if necessary, to aid their co- 
operation. In the event of an emergency the attendant, by 
depressing a button, drops all the indicator switches simul- 
taneously and can thus speak to all the divers at once. The 
above are only a few of the utility points of the '' Larynga- 
phone diving outfit. To those intimately associated with 
the ramifications of the diving industry many other applica- 
tions will suggest themselves. 


Messrs. J. Н. Tucker & Co., LTD., Birmingham, showed 
accessories for lighting and power, ironclad gear, switchboards 
und switchgear generally. In the centre of the back wall of 
the stand was a handsome white marble board on which were 
mounted numerous examples of the switches, fuses and other 
gear used in switchboard building. Fuses of many different . 
patterns and ranging in size from 15-amp. to 1,000 amp. we.e 
shown, whilst switches of the firm’s N. K.“ and O. K. 
patterns were also shown in a variety of sizes from 15 amp. 
to 1,000 amp., and in single, double and triple pole, single 
throw and change-over and other forms. Battery regulating, 
shunt regulating and voltmeter switches werc also shown. The 
firm also showed a complete standard accumulator switch 
board, consisting of ammeters, voltmeter, voltmeter switcu, 
charge and discharge battery regulating switches, automatic 
battery cutout, main double pole switch and fuses for dynamo 
and also for lights mounted on enamelled alate for 
use in conjunction with batteries and lighting sets for 
country house lighting and similar purposes. A wide 
range of samples of ironclad switches and fuses for 
house, works and other industrial purposes were shown. 
The switches, shown in single, double and triple pole, 
varied in sizes from а 5-amp. ironclad and water- 
tight to 100-amp., and were of the '' turn," '' push and pull," 
and other types. A special feature was the Tucker patent 
quick make and break ironclad switch, which was 
shown in two sizes—25 and 50 amps., and with and without 
D.P. fuses. The design of this switch case permits of it being 
used with either a large central tapped hole each end for the 
incoming and outgoing cables, or two smaller holes. This is 
effected by means of interchangeable and removable adapters, 
which can also be provided with recessed bodies and wood 
bushed holes for sealing hygroscopic cables and with water- 
tight glands. A large number of different patterns of ironclad 
fuses were shown, switches for sunk and surface work, with 
plain, fluted and ornamental covers, with china and locked 
covers. One-way, two-way, two-way and off secret action 
combined switches and sockets were all shown in several de- 
signs and in a variety of finishes. Prominent was the firm's 
latest production in flat type switches, in which both a quick 
„make and a quick break action is obtained. This 
switch is in size and actual appearance precisely the same as 
the ordinary (quick break only) flat type switch. In the 
шы and power accessories section the firm showed samples 
of its lampholders, counterweights, ceiling roses, wall sockets 
and plugs, both ordinary ironclad and ironclad and water- 
tight patterns, cutouts, round and oblong, bell pushes, porce- 
lain connectors, 1, 2. and 3-pole B.c. and plug adapters, and 
many other similar articles. | 


THE AUSTIN Motor Co., Lrp., Birmingham. This exhibit 
included the glandless petrol pump, in section, showing the 
ingenious method by which all glands are done away with 
and Jeakage rendered impossible. Three sizes of generating 
plant for country-house lighting were shown in operation; the 
0.75-KW. set was on view at the Ideal Home Exhibition, and 
was described in our pages at the time. The 3-kw. automatic 
set consists of a four-cylinder 6-H.P. engine direct coupled to 
а 27.5/ 22 ampere, 100/140 volt, 1,150 R.P.M., reverse compound- 
wound Siemens dynamo, both mounted on а cast iron bed- 
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plate. Thé engine is cooled on thé thermo-siphon system, 
and the engine starts up on petrol; the change-over to paraffin 
is effected by hand, but similar equipments are built in which 
the change-over is automatic. In the case of this equipment, 
the pressure is kept constant by cell-adjustment, and not by a 
third brush as in the 0.75-kw. plant previously described. The 
5-7-KW. automatic battery booster, fig. 2, consists of a twin- 
cylinder engine, 10-11-н.р., four-stroke, water cooled, direct 
coupled to à S-KW., 46-ampere, 110-volt generator running at 
800 K.P.M., which in its turn is coupled to a battery booster, 
‘separately excited for an output of --40/0/-—10 volts, 46/80 
amperes, the three machines being mounted on one cast- 
iron bedplate ; both the generator and booster are by Sub- 
mersible Motors, Ltd. On the left of the three-panel switch- 
board is a starting panel for taking energy from the battery 
and starting the set up by ''motoring"' the dynamo. The 
right hand panel has mounted on it a double pole, double 
throw switch to enable energy to bé taken direct from the 


FIG. 2.— AUSTIN, BATTERY BOOSTER SET. 


battery, or from the battery and booster, or from the battery 
and booster in parallel with the dynamo. The centre panel is 


equipped for automatically shunt-regulating the booster so as 


to maintain constant loading on the dynamo at 46 amperes. 
This current will charge the battery in the event of there 
being no load on the system or will distribute its current be- 
tween the battery and the load, or in the event of the load 
exceeding the output of the dynamo, then the dynamo cur- 
‘rent will assist the battery and provide current for the load 
‘up to a maximum of about 12 kw. at 110 volts. The plant 
has been designed with the object of using a small generating 
set to run at full load during the whole 24 hours, a large bat- 
tery being installed to deal with the peak loads: The com- 
pany is perfecting a system for runming an electric lighting 
set In conjunction with a gas producer plant, utilising anthra- 
cite or peat as fuel. By this means it 1s hoped to be able to 
reduce the generating cost to less than ld. per unit generated. 


THE CHLORIDE ELECTRICAL STORAGE Co., Lro., Clifton Junc- 

tion, exhibited several small accumulators, as well as motor-car 
batteries, as described in our last issue, and a storage battery, 
composed of 55 glass cells of the S.L.G.7 type, each containing 
15 plates, for use in connection with country-house lighting. 
The battery had a capacity of 427 amp.-hours at the 10-hour 
rate, and, was shown in operation, being charged by the Austin 
. booster in the next stand and described above, and supplying 
energy to light two rows of exhibitors' stands. 


LONDON. 


Тнк EraNbEM Co., Lrb., of Wolverhampton, exhibited a 
collection of dry battery refills for pocket lamps and torches, 
- cycle and scout lamps, military and police lamps, hand lan- 
terns, and reading lamps. Accumulators for the same pur- 
pose were also shown, interchangeable with the dry batteries. 
Many pocket lamp cases of exceptionally handsome finish in 
printed metal and other materials were exhibited, as well 

as а variety of small motor-car lighting accessories, &c. 


THE SEMAPHORE ENGINEERING Co., Lrp., London, showed 
a variety of dry batteries for. refills, as well as complete 
pocket lamps and torches, cycle lamps, and portable battery 
lighting sets. Other exhibits included round two-cell bat- 
teries of the sack type, of which many of the No. 10 size have 
been supplied to the Post Office, and samples of '' Solidite "' 
insulating composition made by the company. | 

Tug Оквіт ExectricaL Co., Lrp., London, showed dry bat- 
tery refills for pocket lamps and torches, &c. eee | 

Messrs. Henry Harvey & Co., London, who specialise in 
al kinds of fancy goods made from sea shells, showed.a 
selection of reflectors and shades for electric lamps of this 
material, which gives beautiful colour effects, especially when 
the lamps are alight. | 


Messrs. A. Coase & Co., Lro., Teddington, had an exhibit 
of tapping keys, sounders, buzzers, signaling lamps, and 
various types of small motors for battery working, suitable 
for the young amateur electrician, who.by this means can 
add immensely to the interest and effectiveness of his Mec- 
cano set or model launch. 


was removed; one of these is illustrated in fig. 3. 


Tae RrMoLINE Co:, London, exhibited’ pocket lamps and 


dry battery refills, electric toys and novelties. 


Messrs. Rose Bros., London, had a varied exhibit of dry 
battery refills for torches, pocket lamps, hand lamps, &c., 
bell batteries, portable battery lighting sets; and signalling 
lamps. They also showed medical coils, tapper keys, accumu- 
lators for hand lamps, and buzzer sets with signaling lamps. 
Ingenious electric toys, boxes of parts for the young amateur 
to make up shocking coils, lighting sets, and telegraphs, &с., 
were shown. The firm makes a speciality of silk shades on 
wire frames for electric lamps, of which many artistic ex- 
amples were exhibited. Various small novelties were shown at 
this stand. A dry battery converted into a hand lamp was 
noteworthy, the lamp holder being simply fixed into the 
sealing composition, and the switch consisting of the usual 
brass spring, contacting with a brass catch; nothing simpler 
could well be imagined. . . pad act 

Messrs. CLIFFORD BROS., Lrp., Birmingham, amongst а 
variety of non-electrical goods, showed samples of lamp- 
holders of various patterns, of substantial construction, and 
good finish; they are also makers of tumbler and turn 
switches, adapters, &c., a class of work which they have taken 
up since the war. 


THE SILENT ELECTRIC CLock Co., Lrp., London, had a stand 
filled with some 40 dials of various sizes, all controlled by a 
half-second master clock of their patent type; a special feature 
of the dial movement is that there 1s no possibility of over- 
shooting, the action being magnetically locked, while the 
absolute silence of the movement justifies the style of the firm. 
Other exhibits included a one-second master clock, and a 
master clock provided with means for synchronising by the 
Post Office daily time signal, or by the hourly time signal 
of the Standard Time Co., of which type many have been 
supplied to the Post Office department. 


THe BRITISH Ever-Reapy Co., Lep., London, showed dry 
cells and batteries in all their well-known styles, as well as 
small accumulators, and a wide variety of portable lamps 
and torches, hand lamps, reading lamps, inspection lamps, 
cycle lamps, &e. Some of the hand lamps were fitted with 
Morse keys for signalling purposes, and others had the lens 
and reflector fitted on the end of the case instead of on the 
side, so that they would stand upright even when the EET 

ycle 
lamps in nickel-plated fittings formed an exceedingly popular 
line, and a hand lamp containing a battery which on emer- 
gency could. be used for ignition purposes was recommended 
as a useful stand-by on a motor car. Ignition batteries for 
various voltages were shown, with the terminals covered 
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FIG. 3.—Ever-Reaby HAND Lamps AND BELL CELL. 


with insulating composition, so that if left knocking abont 
in the tool chest they could not be short-circuited. An ordi- 
nary bell cell fitted with a simple attachment became a 

rtable hand lamp capable of giving from 50 to 70 hours’ 
ight according to size and type. The * Flag " cell for bells, 
&c., is shown in fig. 3, as well as an accumulator hand lamp 


. weighing 54 lb. 


Messrs. Marconi’s WIRELESS TrLEGRAPH Co., Ілр., London, 
showed their latest 4-KW. station, in which the thermionic 
valve was used as the oscillation generator; the exhibit: was 
marked by the total absence of any spark set, the valve being 
used up to at least 3 KW. The new direction-finder was 
exhibited, and the Marconi-Osram Co. showed valves up to 
1 xw., while the Marconi Scientific Instrument Co. exhibited 
a variety of small apparatus suitable for the amateur wireless 
worker, but of excellent construction and finish, including 
the Marconi multi-valve amplifier, with six amplifying valves 
and а rectifier. . 
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TRANSFORMERS AND COILS FOR X-RAY WORK. 


TRE following are abstracts of papers 1ead and discussed ғ 
а joint meeting of the INSTITUTION OF ELECTRICAL ENGINEERS, 
THE ROYAL SOCIETY OF MEDICINE (SECTION OF ELECTRO-THERA- 
FEUTICS), AND THE RONTGEN Society, on February 20th, at 
the Royal Society of Medicine. | 

The Efficiency of Transformers for X-ray Purposes.” 

. By RG IN AU D Momnrox, M.D. (Trin. Tor.), F. R. C. S. Edin. 
The chief object of this combined meeting is to explain 
our difliculty to the members of the Institution of Electrical 
Engineers and the Röntgen Society in the hope that they 
may be able to suggest a more efficient means of exciting our 
X-ray tubes. The essential need of the radiographer is а 
supply of X-rays having a high degree of асили and with 
sufljcient penetration to pass through the thickest parts of the 
body without serious loss of this actinisin. А “soft” or low 
resistance tube gives off very actinic rays which have only 
а low power of penetration; we can increase this penetration 
by raising the voltage of the curient applied to the tube, 
but only to a limited extent under present conditions. We 
can have more highly penetrating rays by using a hard“ 
or higher resistance tube, but this 1s accompanied by an equal 
or even more rapid, falling off in the essential property of 
actinisin. | XX EE 

With the aid of an oscilloscope and a rotating mirror some 
very interesting phenomena are presented for our study. The 
coil shows us a curve having the characteristics of fig. I, while 
that of the transformer is shown in fig. 2, a rectified double- 
sine curve. In the one we have an alternating current quite 
unsyinmetrical in both form and duration; in the other a 
series of perfectly regular sine curves. The first is the more 
efficient for our purpose, up to the limit of its capacity. We 
get more penetration and more actinisin for a given current, 
greater steadiness, less heating, and a longer useful life for 
the X-ray tube. A further point in favour of the coil current 
is that it will keep a tube working smoothly on a lower read- 
ing of the milliammeter. Every tube has a certain amount of 
inertia and requires a higher voltage to start it than to main- 
tain it in action; the sudden rise at the moment of “ break ” 
readily overcomes this inertia. 

It is generally agreed that penetration. is dependent on 
electron velocity within the tube, which in turn is dependent 
on the impressed voltage. Thus, it would appear that the 
impression of a sustained high voltage on a tube in the best 
condition to ensure the greatest actinism should meet our 
every requirement. By “sustained” I do not mean con- 
tinuous." "The ideal current is one consisting of extremely 
high-voltage impulses, of very brief duration as judged by 
ordinary standards, yet sufficiently sustained to have an ap- 
preciable time factor. Such current as would pass through 
the tube by virtue of those lower voltages represented in the 
lower part of the above curves should be suppressed ог 
diverted. If the voltage of the initial impulse be sufficiently 
high and sustained for even a small fraction of a second, one 
will be enough for алу ordinary purpose in radiography. 

This being the case, the question naturally arises why the 
coll is unable to ineet our requirements, considering. the 
enormous voltage available at the moment of “break.” The 
initial rush of current has a very high magnitude, but its 
duration 1s extremely short. This is partly due to the self- 
induction of the secondary, cutting off this rush of current 
álinoóst Simultaneously with its birth. It is also due in no 
sinall degree to something inherent in the X-ray tube itself. 
Notwithstanding its brief duration it is this impulse that 
makes the coil current so efficient up to the limit of its 
capacity. It is the absence of any such high-voltage impulse 
that keeps the efficiency of the transformer current so low. 
For the same current through the same tube, the top of the 
transformer curve extends little more than half-way to the 
highest point of that of the coil. SE 

Of the total radiation from a tube energised by а coil. 
probably no more than 20 per cent. consists of useful ravs; 
energised by a transformer the proportion is probably less 
than 10 percent. So long as the radiologist takes milhamperes 
as his sole criterion, quite regardless of how they are made 
up. just so long will the further improvement of existing 
apparatus be delayed. Yet improvement in efficiency is not 
only possible but easy, and manufacturers will readily do this 
for us if опу we make reasonable demands backed up by 
knowledge of what we really do want. As an instance of the 
present state of things, take the case of 4: certain’ mercury 
break to which is attached a mechanical: rectif vig . device 
that has achieved. some success. L arranged” the: rotating 
wires to pass fairly close to the collectors, giving the latter the 
form of a sector. Following the lesson of the spark:gap, T. 
shortened the sector to a point; and finallv altered it to a 
bal. Then I began to increase the clearance between the 
ends of the wires and the balls, and every alteration was 
followed by a gain in efficiency, steadier action, less heating. 
and longer life of the X-ray tube. | I" 

* Throughout the bodv of this paper, as distinct from the 
title. the word transformer "" refers to apparatus having a 


closed magnetic circuit as distinguished from the “сой” 
with its open straight core. 


is to be consistent. 


Efficiency was improved (1) by the use of a spark-gap, (2) 
by increasing the resistance in the secondary circuit of my 
mechanical rectifier, and (3) by shortening the collecting 
blades in the Snook machine; all three being no more than 
the provision of one or more air-gaps in the secondary circuit. 

It being my firm opinion that the initial impulse is the only 
part of the cycle that matters for our purposes, this 15 where 
we should concentrate our attention with a view to increasing 
its height—quite feasible, as the success already attained witn 
the single tlash coil proves—or by prolonging its duration, 
Which may be more difficult. So far we have only partly 
succeeded in giving it an appreciable tune factor. If we could 
do this, even to the extent of a very small fraction. of a 
second, the problein would be solved so far as the requirc- 
ments of medical diagnosis are concerned. I ain disposed to 
regard what is known as the "single flash” monster coil 
with at least a friendly eye. Nothing else is possible if опе 
Jong before I had an opportunity. of 
seeing one that is in regular use and the most excellent re- 
sults obtained, I had committed myself to the opinion that 
the system was not only sound but in all probability wouid 


Fic. 1. 


р Fic. 2. 


ultimately prevail. At King's College Hospital, under Dr. 
Robert Knox, extraordinarily fine results are regularly ob- 
tained. The apparatus is a revelation of simplicity, silence, 
and high efficiency. Exposures are the same for all parts, 
only the intensity of the discharge being altered by the prim- 
ary resistance to meet the varying thickness of the different 
parts of the body. The best results are obtained with- tubes 
of very low resistance, giving most beautiful contrast, а wealth 
of detail, and absolute sharpness of ontline, even in the 
case of the heart. The effect of these intense dis- 
charges on the life of the X-ray tube is much less prejudicial 
than time exposures. It is my firm conviction that the future 
of radiography is bound up more or less inseparably with the 
“ single flash " system, and manufacturers would do well to 
give this matter their very serious consideration. 


Problems of Interrupted and Fluctuating Currents. 
By Mon C. E. S. Рниллз, O.B.E. 


THE velocity and quantity of the electrons in an X-ray bulb 
are the principal factors controlling the design of electrical 
apparatus required for radiography. Since the potential 
difference between the electrodes of the tube determines the 
speed of the electron and therefore the quahty of the X- 
radiation produced, the electrical problem resolves itself 
mainly into one of engineering. The potential difference 
necessary is, however, exceptionally high, and the machines 
and appliances require to be specially designed. In addition 
to the requirements of medical practice there are other calls 
for highly penetrating rays; metallurgists are asking for a 
machine that will give 300,000 volts. For instantaneous radio- 
graphy in medical institutes large currents are also needed at 
these high voltages, so that the demand in this respect 18, in 
fact, alwavs abead of the supply. In some cases the powcr 
put into the tube itself has exceeded 14 Kw. On the other 
hand, there is the radiography of wood and a wide range ol 
other uses necessitating only moderate electrical plant. 

The induction coil has much to recommend it. The sim- 
plicity and abscnce of moving parts are great advantages. In 
the interrupter lies our principal limitation, and our troubles 
are divided between it and the condenser. The shape of the 
condenser is of importance; of two condensers with the same 
capacity the one having long narrow leaves is not so cflective 
as one in which the leaves are nearly square. 2. 

One of the causes of coil breakdown during the war was 
fracture of the wax during transport. It is suggested that a 
fairly thin oil could be used as an insulator, thin enough to 
draw off before transport, and it should be possible to replace 
the oil without creating air cavities. The secondary could be 
wound with No: 36 aluminium wire and thus save one-third 
of the weight of copper. An improvement from an Army 


point of view could also be effected by using a removable 


core. A coil so designed would be extremely portable on 
account of the distribution of weight. 2 
The weakest point of а coil outfit is undoubtedly the con 
denser. An alternative path should always be provided to 
carry off any excessive surges of current into the condenser. 
Recent experiments in this direction at the War Office X-ray 
laboratorv have shown that a condenser, while in use, may 
be short-circuited through a water resistance, (3 inches of tap 
water, using fine copper wires just dipped below the surface) 
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with a reduction of only 90 per cent. of the coil output. 
Three 16-c.P. 250-volt carbon-filament lamps in series joined 
across the condenser terminals proved quite satisfactory. The 
filaments glowed a dull red, and irregular surges of current 
were indicated by momentary brightening of the lamps, but 
there was no appreciable reduction of coil output, and the 
plan will, I hope, reduce condenser breakdown in future to 
a minimum. 

The value of the interrupted current that may be safely 
used with а coil is limited owing to the flare when the prim- 
ary current is broken. Interrupters are frequently imper- 
fectly designed and constructed. Experiments with tantalum 
blades are required, for in tests already made there is indica- 
tion that flare can by this means be reduced. Although tan- 
talum is not wetted’’ by mercury, it nevertheless gives a 
perfect contact. The arc at break occurs in that case between 
the practically non-vaporisable tantalum and the mercury, and 
the speed of the motor assists in giving a sharper interruption 
of the circuit. In other cases the high surface tension of the 
mercury determines the suddenness of the rupture. 

The design of transformers has reached a high degree of 
perfection. 
where very high-tension work is concerned (as in X-ray tech- 
nique) and a rectifying disk is spun by а synchronous motor, 
the weak spot of the installation practically always seeins to 
be the insufficient guarding of the armature windings from 
induced surges of current. Earthing through a condenser, or 
other means of assisting the insulation of the armature to 
withstand the strain put upon it, is essential. The reliability 
of this type of apparatus in skilled hands is, however, re- 
markable. 

One serious objection to the transformer arises from the 
form of the secondary P.D. wave. A steeper P.D. wave з 
required. In 1895, and about six months before the discovery 
of X-rays, Messrs. Barr, Beeton and Taylor published а paper 
in the Electrician dealing with the question of changing the 
shape of alternator wave-forms. They keyed to their experi- 
mental alternator a special commutator called by them an 
injector, by means of which inductance or capacity, or 
both, could be introduced into the circuit at regular intervals. 
In this way remarkable distortion of the original wave-forms 
was obtained without sparking. It is suggested that the 
wave-form of the current for the transformer be distorted 
synchronously by keying an ''injector'' to a small synchro- 
nous motor and connecting it in series with the main supply 
and the transformer. In this way a wave-form could be 
obtained which would render the rectifving disk unneces- 
sary. The installation would not only be less costly, but 
would weigh less, occupy less space, and be highly efficient 
for the requirements of X-ray technique. 


High-tension Transformers for X-ray Work. 
By RussELL S. Wricat, M. I. E. E. 


THERE are probably very few scientific instruments on which 
so little systematic research work has been accomplished as 
the subject of this paper. We have not yet even reached а 
satisfactory classification as regards either output or efficiency. 

In the case of an induction coil, I am not convinced that 
we have, as yet, any means of ascertaining what the peak 
value of our discharge really is. as it is quite certain that 
the point of highest potential is опу maintained for an ex- 
ceedingly short interval of time, and it 1s doubtful whether 
any recording instrument at present available will really 
measure it. There seems every indication that the wave-form 
most suitable for radiography is not equally so for therapy. 
If this is the case, the question arises whether one instru- 
ment can be made froin which outputs of sufficiently variable 
wave-form can be produced at will, or whether the same 
tvpe of discharge is always suitable even for, say, radiography 
alone. Our ignorance of what is really required is at present 
а bigger obstacle to progress than the corresponding problem 
of how to obtain it. I would suggest that the time is now 
ripe for a definite move forward, and that radiologists, elec- 
trical engineers, and physicists should, so to speak, come into 
partnership in the attempt to solve a very baffling problem, 
and I would further suggest that the British Scientific Instru- 
ment Research Association Js the proper body to co-ordinate 
and direct the work of the three so as to produce reliable 
results. | 

In the case of the transformer the problem is a simpler 
one, as we are at all events dealing with a curve of sinusoidal 
character. 

In the original interrupterless machine as introduced by 
Snook, we had in fact а real sinusoidal curve with every 
alternate wave inverted. In the modern machine the curve 
has been somewhat modified and is no longer strictly sinu- 
soidal or even symmetrical, but may be represented as in 
fip. 3. The direct measurement of such a current by means 
of an ordinary moving coil milliammeter is both more correct 
and more consistent than is the irregular discharge from an 
induction coil. The conditions of work with an interrupter- 
less machine can be more exactly reproduced from day to day 
than is the case with an induction coil, and the readings of 
the milliammeter are more reliable. 

A closed-circuit transformer also adapts itself far better to 
the indirect measurement of its output than does the in- 
duction coil, for the simple reason that its electrical efficiency 
is far higher and more easily computed. This question of 


Their electrical efficiency is remarkable, but. 


efficiency is absolutely unimportant in one sense, but if it 
can be ascertained, it assists enormously in calculating the 
secondary output. 

I should be inclined to suggest that an А.С. H.T, transformer 
be taken as the basis on which to work, and that an attempt 
be made to classify induction coils according to their effective 
outputs for the purpose of the radiologists and compared with 
a transformer of standard size and efficiency. 

Assuming, therefore, that this suggestion is accepted, how 
should a transformer be rated? Before deciding this it must 
be borne in mind that what to an electrical engineer is a big 
overload is to the manutacturer of X-ray apparatus a normal 
condition, as in X-ray work inachines are in practice only 
used to their full output for a fraction of a second at a time. 
An overhead rating is, therefore, perfectly justifiable, and our 
earlier machines were so rated by about 100 per cent., but 
when a machine was put on the market by an enterprising 
foreign firm rated at an overload of well over 1,000 per cent., 
I felt that the position was getting ridiculous, and I notice 
that now practically every responsible firm refrains from 
mentioning outputs in kilowatta at all. 

The life of both transforiners and coils is far less than it 
was ten or even five vears ago, and few of the equipments 
being turned out to-day will permanently withstand the strain 
of modern conditions. The continual use of & coil for '' deep 
therapy " is undoubtedly the most prolific cause of break- 
downs at the present time. 

If one considers that an output of, say, 3 milliamperes at 
а 12in. spark-gap from an instrument capable of giving. вау, 
100 milliamperes, means that it is kept at a high potential 
on practically open circuit for long periods at a time, one 
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will realise at once the problem we are up against. 
Examining the exposed end of a secondary winding in this 
condition, we can see that it is in a constant state of effluve 
and that the discharge is literally spitting away in all direc- 
tions. 

It is impossible to look at this effluve without feeling that 
sooner or later the insulation is bound to ро, and go it in- 
variably does if the strain 1s continued long enough. Just 
now the position is made worse by faulty material, but in 
апу case а coil or transformer, constructed to give a heavy 
output for radiographic work and with агу insulation, cannot 
be continually used for deep therapy without the risk of 
trouble. 

Various devices can be used to safeguard more or less the 
end windings, but the only real remedies are two: either we 
must wind an instrument for deep therapy alone, or we must 
adopt oil insulation. 


DISCUSSION. 

Prof. SaLOMONSON, who had come specially from Amster- 
dam to take part in the discussion, said that in practice he 
could not see any appreciable difference between the trans- 
former and the induction coil. Quite as good a picture was 
obtained with the coil as with the transformer. Therefore, 
they should not decide as to the value of either apparatus 
merely from the point of view of the results obtained. Other 
considerations must determine the choice, according to the 
particular work in hand, such as whether it was special radio- 
graphic work or therapeutic work. Where extremely high 
pressure was required the coil was best, because 16 was 
cheaper, and if breakdowns occurred—as they inevitably did 
with either epparatus—the coil was more cheaply repaired 
than the transformer. There was very little known regarding 
the efficieney of the coil or the transformer. He had de. 
veloped a new method in which the secondary was connected 
up to a tube through which a stream of water flowed, the 
water being heated by the secondary current. He measured 
the amount of water flowing per second, and the temperature 
of the water at the inlet and at the outlet, and from these 
three data he was able to deduce with considerable accuracy 
the quantity of energy given out by the coi. Не had also 
developed a method for measuring the efficiency of trans- 
formers by taking two transformers and connecting them 
together on the high-pressure side. The energy put into the 
first and the energy taken out of the second were measured 
by ordinary wattmeters, and from the result it was possible 
to deduce very accurately the efficiency of each of the trans- 
formers. Experiments on a transformer of the Snook type 
and one made by a German firm, both rated at 4 KW., gave an 
efficiency of 0.9 in the case of the Snook, and 0.89 in the 
case of the German machine as used in ordinary practice; 
when they were loaded to their fullest capacity, the ећ- 
ciencies were a little higher. Measurements were also made 
on three induction coils in the same way, the average effi- 
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ciency being about 0.8 in the case of certain German coils 
and a little lower in the case of a coil by a British firm, 
due to the larger quantity of insulating material used. With 
interrupted current the efficiency worked out to 0.68 and 
0.75 in two cases. When using a rectifier the efficiency fell 
to 60 or 65 per cent. When measuring the efficiency with 
the interrupter the results were a little worse, and the figures 
showed that although the quantity of energy put into the 
coil was increased to nearly double, there was only a slight 
increase of the secondary output, and the efficiency fell off 
to quite small numbers, the greater part of the current being 
absorbed in the interrupter. Therefore he agreed with Major 
Phillips that the inte.cupter should be made a subject of 
serious research; he was convinced that with a better inter- 
rupter improved results would be obtained with the coil. 

Prof. FORTESCUE said it had been shown that high voltage 
was necessary, and that it was useless to pass a large quantity 
of electricity through the tube at a low voltage, because this 
merely resulted in heating up the tube. Whether they used 
a coil or a transformer, some part of the current was at high 
voltage and some part at low voltage, but if the method was 
used which had been developed recently in connection with 
wireless telegraphy, viz., & hot-filament rectifier and a con- 
denser, it was possible that the whole discharge through the 
tube—at any rate with the Coolidge tube—could be at high 
voltage. In wireless telegraphy this method gave an efticiency 
of 60 to S0 per cent. It was true that at present this method 
did not go beyond voltages which would be considered low 
for radiographic work, but the method promised a means 
of getting over the difliculty that had been mentioned. 

Major С. W. C. Kaye thought it could almost be said that 
radiology was in & hopeless state with regard to units of 
measurement. There was no unit of radiation. At present 
the methods of measuring radiation were childish and ineffec- 
tive; so, also, were their methods of measuring current 
through the X-ray tube. They did not, as a rule, know the 
wave-form either of voltage or current. Not one radiologist 
in a hundred took the trouble to measure the voltage across 
the tube properly. The average radiologist usually contented 
hunself with measuring the sparks between the points, but 
as the American Institute had recently shown, the ordinary 
point gap might be 300 or 400 per cent. in error on large 
gaps, and the only way to measure voltage was by the use 
of sphere gaps, the spheres being as large as the maximum 
gap which was to be employed. Experiments on measuring 
voltages by sphere gaps had shown that the efficiencies 
obtained in X-ray work were such as to appa] the electrical 
engineer. They started off by having a 90 per cent. efficiency 
for the transformer and 50 per cent. in the case of the X-ray 
tube, but the energy they put into the tube had an efficiency 
of the order of 20 per cent. with a coil-driven tube, whilst 
in the case of a transformer-driven tube an efficiency of per- 
haps 10 per cent. was a fair figure. In these circumstances, 
it did not matter much what the method of exciting the tube 
was. They should put their heads together to remedy tnat 
state of things. 

Dr. A. E. Barclay showed a number of slides illustrating 
the difference between a coil and a transformer for X-ray 
work as regarded output. He said the milliampere was 
utterly useless as a unit of measurement to the radiologist; 
the character of the impulse counted materially in the pro- 
duction of X-ravs. and it was the first part of the impulse 
which counted: what came afterwards did not matter at all. 

Mr. R. C. Cris KEH wished to know what was тезу shown 
by the oscilloscope—the voltage or the current of the supply 
to the tube. It was necessary to separate the ideas of voltage 
and current before it would be possible to get a clear idea 
of what would be supplied by the tube. Dr. Morton first 
referred to voltage in his paper and then to current. It was 
clear that what was wanted was high voltage, and the sug- 
sestion. of Prof. Fortescue was а good one. With regard to 


the work of Barr, Beeton, and Taylor, he thought а great 


deal could be done by working the transformer at a high 
magnetic densitv in the core and using a resistance in Series. 
In that way it was possible to get almost any wave required, 
and such a transformer would supply the same maximum 
voltage as the coil. 


Dr. Owen said a new theory with regard to the coil had 


heen put forward by Prof. T. Jones, to which very. little 
attention. had vet been given. The concordance between the 
theoretical and practical results was remarkable. Coil makers 
ought to eee what they could do to improve the induction 
coil on the lines of that theory before practitioners turned 
their backs upon the coil once for all. 

Dr. Harrison Orton said the ery for more and more milli- 
amperes was one of the chief obstacles in the path of progress, 
because the milliamperemeter was a misleading and unreliable 
instrument. Why should it be assumed that the millampere- 
meter reading of a transformer current indicated: the same 
thing as that of a coil current“ From practical experience, 
it was evident to hin, that it was not so. The тахин 
impulse from a coil was of extremely brief duration. so brief. 
in fact, that the milliamperemeter. as at present constructed. 
was incapable of recording it, and he suggested that if the 
true milliamperage of a coil current could be measured it 
‘would probably be found that it was less efficient than the 
transformer. The superiority of the coil over the transformer 
did not exist. At present he did all his therapy with the 
coil and all his radiography with the transformer, and that 


. 


gave the most satisfactory results. The diffculty with the 
oil transformer was that it would not stand the overloading 
necessary to obtain rays suitable for therapy, and it was 
more difficult to get replacements. For radiographic: work 
radiologists required à machine which would give a current 
of high potential for a tube giving a 12- to 14-in. spark gap, 
and it must be able to stand such a potential for very long 
periods of working, and enable the full dose to be given for 
four or five minutes. They wanted a machine to obtain 
radiographs at a greater distance from the tube and in less 
time than at present, and without an intensifying screen, 
and in designing such a machine the type of tube to be 
adopted must be taken into consideration. 

Мг. №. E. Burnand said that the difference in results 
obtained with a transformer and a coil was largely due to 
the great rise in useful rays from the tube as the input energy 
was increased. If it was taken that the output of useful 
rays varied as the cube of the applied voltage and the curves 
of potential were plotted out, it would be found that the 
upper parts of the voltage curves were the only ones that 


 mattered. The other chiefly heated up the tube. Major 


Phillips had referred to a million-volt transformer. He be- 
lieved that one or two of them had been made in the States 
and worked, but not for long. They preferred to work at 
500,000 volts, but even then it should be remembered that 
the insulator would have to be 10 ft. long, and the apperatus 
would weigh 20 tons and cost £10,000. The amount of energy 
required in the tube was а comparatively small item. Although 
it was quite impossible with present-day materials to keep 
up the high voltage required for any length of time, it might 
be possible to develop an apparatus that would give it long 
enough to give а regular discharge from the tube, say, 1/900th 
of а second. The apparatus he proposed for that would be 
substantially а transtormer with an air gap in the magnetic 
circuit and excited by а small direct current. By that means 
it would be possible to pass & direct current of 500 watts 
for a matter of, say, five seconds, and the energy represented 
by that would be stored in the air gap, not the iron, and 
would be discharged when the circuit of the primary was 
broken in 1/200th second. That would give a matter of 
200 Kw. for that short period of discharge. He was con- 
structing such an apparatus. The thing would weigh about 
two tons, and if any enthusiast would lke to bring his tubes 
and test them on it, when the apparatus was ready, he would 
risk the transformer. He had a variable air gap, so that 
the intensity of the discharge could be varied. as well as the 
quantity, and they could start up at a low value and increase 
it until one or the other '' busts up." 

Dr. F. J. HARLOw said that the first thing to be taken into 
account in the question of the design of a generator for high- 
tension current was the tube. There was quite а difference 
in the characteristics of the gas tube and the Coolidge tube, 
and it was quite conceivable that the machine employed to 
develop the high-tension current would have to be different in 
both cases. He showed curves illustrating the difference in 
the characteristics of the tubes. He did not think the oscil- 
loscope showed the voltage characteristics at all, but agreed 
with Dr. Morton that the effect of the spark gap in the 
secondary was to cut down the low-voltage current. He was 
inclined to think that the proper wave form was one in 
which the voltage rose immediately to the high value. re- 
mained there for the tine it was required, and then went 
back to zero, so that there was no low-voltage current passing 
through at all. Experiments had been carried out in his 
laboratory on absorption curves obtained from different 
machines. It would appear that the same character of X-rays 
was obtained from the tube under the different conditions. 
whether coil or transformer was used, but the energy which 
was put in in the two cases appeared to be absorbed entirely 
in the tube. There was the same radiation sent out by the 
tube, but the energy which was got from the low-voltage 
current was simply absorbed in the tube and was not emitted. 

It was decided to adjourn the meeting until a date in the 
autumn, to be announced later. The hope was expressed 
that during the interval experiments would be made m an 
endeavour to elucidate some of the points raised in the dis- 
CUSSION. 


Exhibition of Apparatus. 


In connection with the meeting, some half dozen firms 
exhibited. X-ray apparatus, and we give brief particulars of 
the exhibits below. 

Messrs. Watson & Sons, London, showed а 10-K. v. A. high- 
pressure transformer with a rotary high-pressure rectifier, 
and in this connection it is interesting to note that the first 
Government radiometallographic laboratory has recently been 
equipped by Messrs. Watson. The firm has decided upon the 
closed iron. type of transformer, the insulation being of the 
"dry" type, as opposed to oil immersion, and the firin holds 
the view that the future will see a more general adoption 
of the closed tron dry insulated transformer. As will be 
seen fron) the discussion on the three papers, it is a very 
difficult matter to estimate accurately the output of trans- 
formers, either from an electrical or radiographic stand- 
noint, but two types of this machine, as an approximate guide, 
have been designated ten and five K. v. A. respectively. The 
frequency-reducing device can be fitted to either machine. 
and is found to be of great advantage for screen work, owing 
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to. һе. lessened beating eflect on the tube., Its adaption is 
recommended in all cases where the ordinary, gas. tube 1s 
used. . The rectification of the high-pressure current is ar- 
ranged by means of a disk. of special insulating material 
mounted directly оп the shaft of the rotary converter or 
synchronous motor, as the case may be. The collecting scg- 
ments are arranged so as to utilise only the crests of the 
Waves, thus reducing the heating of the tube to a minimum. 
Auto-transformer control can be incorporated, There was 
also exhibited a new instrument devised by Major G. W. C. 
Kaye in the form of a sphere-gap voltmeter.. . 

„IHE бооз ELECTRICAL Co., London, exhibited a large num- 
ber of apparatus. A Solus centrifugal gas mercury interrupter 
designed by Mr. Eric J. Ward Watkinson, proprietor and 
manager of the business, is the only one of its kind. It 
consists of a revolving ring of mercury, with an insulated 
fibre ring with copper segments rotating in the mercury. The 
gas dielectric is claimed to be much cleaner than parafin. 
А ‘‘Solus’’ Patterson fluoroscopic screen is а. new screen 
from America, giving much greater brilliancy and fluorescing 
a mild blue.. It is claimed for these screens that they are 
absolutely stable, the chemical coating not being affected by 
heat or damp, nor by the continuous bombardment of the 
X-rays. These Patterson screens are intended for 24-hour 
service every day, and they are used almost universally 
throughout the United States. The Solus tube stand has 
& patent double ball and socket joint, and any movement 
of the X-ray tube шау be made without undoing any clamp- 
ing device. Г , 

м Корак, .Ілтр., London, showed their Wratten X-ray 
plates. "E К | B 
Messrs. Newton & WIRAIGHT, LrD., London, showed '' Sim- 
plex" .N-ray apparatus, the feature of which is that all 
moving parts сап be eliminated if an А.С. supply is available. 
This feature is made possible by the radiator type of Coolidge 
tube, which has the property, within lunits, of completely 
reetifving an alternating current, so that the apparatus can 
be energised by a high pressure transformer without the 
aid: of any mechanical or other form of rectifier. When a 
direct-current supply only is available, a rotary converter 
ean be included to produce the necessary A.C., but this 
machine need not necessarily be contained in the apparatus 
itself, but can be fitted in another room. In the Simplex 
Ne. 1 apparatus, the output obtainable has been limited and 
fixed in quantity, as by so doing it is possible to make the 
efficiency of the transformer so high that, while keeping 
the power employed within the limitations of ordinary elec- 
tric light wiring, X-rays of very reasonable volume can be 
produced. The apparatus can therefore be worked from an 
ordinary electric lighting socket, without any special wiring 
being required, and under these conditions an output of up 
to 5 milliamperes at а 5-in. equivalent spark gap can be 
obtained, according to the voltage of the supply mains avail- 
able. Owing to the output being a fixed factor it is only 
necessary to vary the time of exposure according to the part 
of the body which it is required to radiograpn, and a simple 
chart is being prepared, showing at a glance the exposure 
required. An interesting dental unit was also shown. 

Mr. CurHBERT ANDREWS, London, exhibited modern gas- 
filled X-ray tubes with tungsten or platinum targets, and 
cooled by various means. Mr. Andrews claims to be the 
largest producer of N-ray tubes in the British Empire. Не 
also showed protective appliances, including gloves, masks, 
aprons, &c., and glass, high-frequency electrodes, micro- 
scopes, and microscope accessories. All the apparatus on 
m had been manufactured throughout in his own work- 
shops. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 
Compiled expressly for this jcurnal by Mussrs. SgrroN-Jowgs, O' DU. awp 


TRPHENS (successors to M. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


4.640. Electric switches," Miptawp. EtrcrRic. MasvracitgRING Co. and 
Н. E. SvruERLAND.. February 16th. 

4,641. ''Fasteninzs for hinged covers of boxes. or cases.“ 
тїс MANUF eTURING Со. February 16th. 

4,661. “ Attachment: of dynamo fer lighting sidecar combination." S. G. 
Meir. February 16m. | | j 
4.662. Electrically-driven mechanism.“ J. H. Hansrx. February 16th. 
4.667, Storage batteries.“ G. J. van Swaay. February 16th. (Holland, 

February 150, 1919.) 

4,676. © Electric-lamp mountings.” L. T. Dixow. February 16th. 

4.679. Electric hand lamps." E. V. Havyes-Gratze. February 16th. 

4.681. Control of excitation of  dvnamo-electric machines.“ Вкіпѕи 
Тномѕох-Носѕтох Co. and F. Н. CLovcu. February 16th. 

4.696, '' Selenium cells or bridges." H. Е. Ksicnt. February 16th. 
4.713/4/5. Electric transformers," HacksripGe CABLE Co. and W. C. 
Kennett. February l6th. . — 

4.728. Electric irons.” R. Сох. February 16th, | | 
4.737. Line selector switches for inter communication telephone systems, 
&c." E. W. Номлкр, G. S. HolLax p and Н. E. Hourann. February 16th. 

4.739. Valve transmitfers for wireless telegraphy and telephony." А. K 
MACRORIE and G. SuraniNG. February 16th. "MC. | 

4.764. “ Protecting electric cables and wires from being. accidentalls 
ра J. Н. C. Brooking and Sr. Herens Caste & Russer Со. Febru- 
ary 17th. 

4,766. “| Sensitive-pressure relays for amplification of sound waves, &c." F. 
W. Baynes. February 17th. І | 

4.786. Adjustable carrier for electric lamps." Н. R. Henperson and D. 
В. McINrosH. February 17th. . 
4. . Magnet for device for indicating during heating if a body has 
reached the critical point." G. S. Crawrorp. February 17th. 


MipLAND ELC- 


4,790. “ Electric fires." C. B. KERSTIN and L. L. Laxe. February 17th. 
; 4,792. Electric incandescent lamps." J. F. Poynter. February 17th. 

4,796. Electric. induction-gas radiator." W. BoirtgR. February 17th. 
4.700. Wireless communication,” W. H. Eccres and J. H. VIS IST. 
February 17th. КУ | 

4.800. P'ower-transmission. systems.“ Britis Tnomsox-Houston Со. and 
F. H. CLovcu. February 17th. 

4,810. “ Electric pewer-transmission devices.“ British THoMsox-Houstos 
Co. (General Electric Co., U.S.A.) February 17th, | 

4,812. Sparking plugs." G. E. T. Аксньк, Е. O. Erus and S. Е. 
TaAvuLoR. February 17ih. 

4,829. Automatic telephone systems," AUTOMATIC TELEPHONE MANUFACTUR- 
ING Со. February 17th... (United States, April 11th, 1919.) 

4,632. ‘Sparking plugs." G. E. Lemoine. February dlath. (France, March 
19th, .1919.) 

4,065. Insulating splice covers.“ J. B. Намптох. February 17th. 

4,887. '' Connectors lor cdble suspension or straining means.” G. V. Twiss. 
February 17th. Ж 

4,915. Bonding-clips for electric wiring systems." J. С. Waie. Febru- 
ary 18th. | 

4.916. Junction box for electric wiring systems." J. C. Ware. Febru- 
ary 18th. 

3,919. “Inspection lamp for viewing interiors of casks, cylinders, Kc.“ К. 
J. Lowtnias. February 18th. 

4,934. ‘ Locomotive or electric engine stop signal." G. Taytor. Febru- 
ary 18th. 

4,947. “ Governing mechanism for 
Houston Co. February 18th. 

4.950. “ Control mechanism: for electric cars wiih 
WESTINGHOUSE ELECTRIC AND. MANUFACTURING Co. February 18th. 
February 18th, 1919.) 

4.958. Primary cells and batteries." R. W. Crrrk. February 18th. 

$,959. “ Electric heating apparatus." E. J. Harman and E. Le Bas. Feb- 
ruarv 18th. 

4.965. Apparatus for holding X-ray tubes." Sirmens & HuskkE Акт. Ges. 
February 18th. (Germany, December 28th, 1917.) 

4970. Means for indicating at a distance movements of a shaft, &.“ 
Icranic Excecrric Co. (Cutler-Hammer Manufacturing Co.] February 18th. 

4.979. “Distributing terminals for ignition magnetos. FABRIQUES DES 
MONTRES ZENITH. SUCCESSEUR DE FABRIQUES DES MONTRES ZENITH G. FaAvRES- 
Јлсот et Cre. February 18th. (Switzerland, February llth, 1919.) 

4,986. '' Bayonet sockets for clectric lamps." J. WEGMANN. February 18th. 
(Switzerland, February 22nd, 1919.) 

4.991. '* Magneto-clectric machines." G. М. Гокхкк. February 19th. 

3.000. “ Process for production of flexible zinc." S. O. Cowrrx Corrs. 
February 19th. 

3.007. Electric incandescent lamps." F. Bricuouse. February 19th. 

5,008, “ Sparking plug." W. Оськокх and F. Riess.’ February Ih. 

5,024. Electric fuses, switches, Kc. MibpLaNDp. ErrcerRIC MANUFACTURING 
Co. and H. E. Suren Ax Db. February 19th. 

5.025. Electric distribution fuse-boards, fuse-boxes, Kc.“ IIIb Dp ELEC- 
ткіс MasvraciUkiNG. Co. and Н. E. SurnregtLaND, February ТЭТ. 

3,039. Arrangement for protecting telephone installations ſrom currents 
of dangerously high tension.“ A. PEREGO. February 19th. (Italy, Novem 
her 237d. 1918.) | Me 

5,040. “ Removal of iron from solutions containing aluminium," NORSKE 
AKTIESELSKAB FOR ELEKTROKEMISK INDUSTRI NORSK INDUSTRI HyporekBaxk. Feb- 
ruarv 19th. (Norway, February 22nd, 1919.) 

5,051. Intercommunication telephone systems.“ L. C. ByGRrave. Febru- 
ary 19th. . | 

5,066. ** Electrode-holders for welding, soldering, or brazing metals.” W. 
BB. Un and SupEeRLaND Force & EN GIN FTRING CO. February luth. 

5,072. Electrical apparatus for transmitting indications to a distance." 
M. P. Faver-Butts and M. J. Laver. February 19th, 

5.09 7. Dynamos for lighting and starting devices upon motor vehicles” 
J. R. P. E. Е. M. Grato. February Wh. (France, June 13th, 1919.) 

5.195. “Incandescent. electric lamp projectors," — E. Beor and N. К. 
BoorH. February 20th, | | 

5.127. '' Plugs for motors, &с.° М. MacGrecor, February 20th. 

5.136. '' Electric switches.” J. A. СклвткЕЕ. February 20th. 

5.144. Dynamo electric generators and motors," S. Macponarp, Febru- 
ary 20th. е 

5.15 2. Galvano-therapeutic appliances." E. Вкем. February 20th. 

5.161. ‘ Electric switches." H. D. PYNE. February 20th. 

5.164. “ Electric ignition, &c., systems for internal-combustion motors," II. 
A. міти. February 20th. 

5.165. “ Sparking plugs." A. W. ARMSTRONG. February 20th. 

5,172. Signalling systems.” 3RITISH THOMSON-Houston Co. 
Electric Co., U. S. A.) February 20th. 


prime movers," Britisu THOMSON- 


pneumatic brakes.” 


.S. A.. 


U 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


29129. 


18.895. DIRECT-DRIVEN ELECTRIC LIGHTING APPARATUS FOR CYCLES AND OTHER 
коло VEHICLES. C. F. Dufaux. November 16th, 1917. 20,910.) 


1919-2 

512. ELkCIRIC LAMPS FOR MOTOR VEHICLES AND FOR OTHER USES. 
Edman. January 8th, 1919. (138.147.) | 

1.416. SUPPORTING INSULATORS FOR ELECTRIC HIGH-TENSION CONDUCTORS. E. 
Schwank. January 21st, 1918. (122,642. | ‚ 

2312. "FkOLLEY HEADS FOR ELECTRIC [RAMS AND OTHER PURVOSES. А. Ban- 
nister and T. W. Tucker. January 29th, 1919. (138,160.) T 

2.486. METHOD OF AND APPARAIUS FOR GENERATING IGNITION CURRENT, Split- 
dorf Electrical Co. November 9th, 1917. (123.078.) | 

4.817. MEANS FOR SECURING ELECTRIC. LAMPS OR LAMP HOLDERS TO HAND. LAMPS 
AND OTHER FLECTRIC LIGHT FITTINGS. February 26th, 1919. W. Harrison and 
FE. H. R. W. Eyre. (138,1 86.) [n р | 

4.983. SELF-CONTAINED ELECTRIC BATTERY LAMPS. British Every Ready Co. 
and M. Goodfellow. February 27th, 1919. (138. 188.) 

5.925. PHONOGRAPHS FOR RECORDING — TELEPHONE 
Ullmann. March. 10th, 1919. (138,196.) 

6,511. CONTROLLERS FOR USE WITH ELECTRIC MOTORS AND SO FORTH. R. 
Amberton. March lath, 1919. (138,204.) - 

6,655. PROTECTIVE DEVICES FOR ELECTRIC circuits. British Thomson-Hous:on 
Co. (General Electric Co., U. S. A.) March Ith, 1919. (138,205.) 

7.316. SWIVELLING BRACKETS FOR MOUNTING ELECTRIC GENERATORS ОМ AIK- 
CRAFT. F. J. Hooper. March 24th, 1919. (138,212.) 

8.969. PAPERS FOR USE AS А ITELECTRIC FOR ELECTRICAL CONDENSERS AND OTHER 
SIMILAR rurreses. F. Haigh. April 9th, 1919. (138,226.) 

3206. RUSH HOLDERS FOR USE WITH NYNAMO-ELECTRIC MACHINES AND FOR LIKE 
peRrposes. © Electric Construction Со. and P. J. Stirrup. April IIth. 1919. 
138.227.) PI : ЭУ À | | 
· 30,483. - DISTRIBUITOR OR COMMUIATOR FOR FORD INTERNAL-COMBUSTION F*- 
ongs. P. W. Corless. April 28th, 1919. (138.234.) | 

12.447. Еьксгеїсл,‚ switcnes. А. Р. Lundberg, G. C. Lundberg, P. A. 
Lundberg, and G. Pegg. May 17th, 1919. (138,246.) | 
14.760. ELECTRIC INSULATORS.. Н. Lutz. June llth, 1919.. (138,857 .) 

. 17.491. . ELECTRIC WEFT FEELER ARRANGEMENT FOR WEAVING LOOMS. Н. Ter 
Kuile. August 23rd, 1918. (131 582.) З E 

19.383. © MATERIAL FOR THR MANUFACTURE OF ELECTRODES OF ELECTRIC FURNACES. 

О. R. Olsen. August 6th, 1919, (138,372) | 
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DOMESTIC ELECTRICAL APPLIANCES: 
THEIR FORM AND FINISH. 


Tae Housing Exhibition in London has afforded the first 
opportunity for some time of reviewing progress in 
domestic electrification ; the complete way in which every 
home use of electrical energy is covered, and the variety of 
means by which different makers secure the results, afford 
an eloquent testimony to the progress in technique which 
has taken place in recent years. | 

Electrically and mechanically most of the appliances put 
forward appear to have reached a high level of develop- 
ment, and although there is good ground for anticipating 
changes in detail, and even important variation in a few 
fundamentals of design, yet the immediate need seems rather 
for an attempt to link the apparatus more closely with the 
leading idea of its inception and the chief argument put 
forward for its use, namely, the saving of labour—direct 


within the home and indirect without it—by the reduction of 


waste and dirt, and the economy in labour which would. 
follow from. a cleaner air, and а longer useful life of 
buildings, decorations, and furnishings. 

Ав everyone's expenditure ultimately becomes some- 
body’s wages, so most economies in the end result in 
releasing labour for further production, and at present any 
method which decreases the cost of upkeep and maintenance 
and conserves capital values in business or in private life, 
is of the utmost use in re-establishing our much shaken 
economic position. | 

Devices and systems for saving labour or improving 
organisation must in themselves carry out the principle of 
unity and simplification towards which their use is aimed, 
but it is in the nature of things that their inventors are 
apt to be carried away by pride and pleasure in their own 
productions, and occasional] y give to them elaborations not 
essential to their purpose, and capable even of discounting 
it; time and experience in use always prune away these 
exuberant growths, and leave only the essential and result- 
producing features. | 

Tn this connection the value of displaying electrical, or, 
in fact, any other appliances, in their working surroundings 
rather than in the showroom becomes evident; the maker 
can more easily realise that features upon which he had 
lavished attention may in practice detract from the utility of 
his products, 

The great argument for domestic electrification to-day is 
that it reduces work by cutting out, the chief source of dirt, 
and, in addition, assists in performing the reduced amount 
of work which remains. 

One of the lesser, but important, divisions of houschold 
work lies in the cleaning and polishing of metals, a task 
of removing dirt which produces still more dirt in the 
process and also calls for a considerable amount of physical 
effort; we have already seen this problem attacked with 
great success by metallurgists, who have produced a rustless 


р 


322 


THE ELECTRICAL REVIEW. [Vol 86. No. 2, 207, Marom 13, 1920. 


alloy, rapidly being extended to replace all ordinary bright 
steel and iron goods in household use. So far we have not 
produced a white or yellow metal which is proof against the 
effects of air and moisture, but the increased use of lacquers, 
fired enamels, and other preservative coverings, and even the 
replacement of metal by porcelain and compositions are 
indicated ав the correct practice. 

It is here that the electrical manufacturer must guard 
against introducing a new series of appliances which need 
polishing, or are unduly difficult to clean. Ranges with 
bright parts, toasters, kettles, and plates in copper and nickel 
finish are very attractive, and have been in earlier days 
admired as much for their luxury and appearance as for 
their utility. At the present time a more practical spirit 
and a keener criticism are applied to all suggestions for home 
improvement, and the device seeking adoption as a work- 
saver must bring no fresh responsibilities with it. 

Similarly with power-driven appliances, too much refine- 
ment of detail should be avoided if it entails any risk of 
failure, or the occasional need of skilled attention, which 
will probably not be forthcoming; faults which can be 
remedied in a few minutes by the makers of apparatus are 
sufficient to render it useless to the uninstructed user, and 
destroy her confidence in the electrical method generally. 

It is impossible to say how greatly the use of electricity 
for cooking and similar work has been retarded by trifling 
faults of detail in plugs and connections and flimsy acces- 
sories, the cost of which might have been doubled without 
appreciable effect on the consumer’s outlay. 

The power-driven appliances in particular will call for a 
good deal of attention to features generally known as “ fool- 
proof." The treatment they will receive in use is not 
likely to be gentle or directed by &n appreciation of their 
limite, and it is most essential to allow for overloading, and 
to provide that framework and mechanical features shall be 
on the heavy side, whilst attention to water and dust 
proofing, and the simplest arrangement for lubrication with 
clear reminders of its necessity, should be features of every 
motor-driven device entrusted to the hands of the house- 
wife or her servants. 

Even in lighting it may not be amiss to bear in mind the 
need for simplicity, and the provision of fittings which will 
retain a high average efficiency with little attention ; one of 
the principal points of superiority of electricity over gas їв the 
lack of any need for frequent cleaning of shades or reflectors, 
and the maintenance of light at a high percentage of its 
original value throughout the life of the lamp. Some of 
the more modern fittings and glassware sacrifice certain of 
these advantages; in attempting too much elaboration, 

it is easy to create dust traps, and lose one of the advantages 
of electricity, the production of an artificial light ever 
ready without attention from the user, 

Elsewhere in this issue we have again brought together 
‘particulars of a variety of appliances for use in the home, 
illustrating some of the many ways in which electricity can 
lighten labour and add to domestic comfort. 


WE welcome the announcement which 
appears in our * Business Notes" to-day 
regarding the periodical visits of officials 
of the Department of Overseas Trade to 
industrial centres in this country. То our way of thinking, if 
this Department is to be a complete success, it is absolutely 
essential that its staff should be closely in touch with the 


Government Visits 
to Industrial 
Districts. 


manufacturers at home. In no other way can these gentlemen 
have an intelligent opinion regarding the capacity and 
ability of British works, or a sympathetic understanding of 
the why and wherefore of the attitude of industrial authori- 
ties towards particular aspects of export trade questions; 
nor can they, without a fairly close personal relationship, 
keep themselves sufficiently informed of the new British 
developments that are continually taking place. That the 
Department is in a position to furnish valuable information 
to traders seems to us to be proved already, but it will 
learn from practical experience how to increase the value of 
its service. In addition to the daily means of securing that 
experience through correspondence, the officials will now 
have the benefit of rubbing shoulders with men of industry 
in their own centres of activity. We hope that they will find 
the manufacturers and traders accessible, receptive, and com- 
municative. What is there to be gained by adopting a 
policy of secrecy or aloofness? Let them carry their own 
co-operative principles into practice in their attitude toward 
a Government Department which is established expressly 
to assist them in legitimate ways. 

We observe that Lord Burnham, in an address at the 
‘rystal Palace Fair, has been laying stress upon another 
important side of the activities of the D.O.T.—the 
influence of its representatives in creating an atmosphere 
in the Overseas Dominions and among foreign communities 
abroad, favourable to the sale and consumption of British 
goods. As we have said repeatedly, these representatives 
stationed abroad will be better qualified to put the case for 
British trade effectively if they understand our manufac- 
turing qualifications at first hand—that ів, from previous 
persona! study of our industries in the great centres where 
these аге carried on. There is quite as great а need for 
these officials to know their subject completely as there is 
for home representatives to get into local industrial touch. 


Іт is reported in The Times that the 
Ministry of Transport is about to set up 
а Committee to investigate the electrifica- 
tion of main-line railways, and to report to the Ministry as 
to the practicability or otherwise of the schemes that have 
been proposed. Їп the meantime these schemes are, of 
course, held up. "The most important is that of the North- 
Eastern Railway, between York and Newcastle, others being 
rather of the suburban or interurban type. 

We fear the result will be serious delay in making a 
commencement with the work, as we remarked in a recent 
issue, probably for months. We know these Committees. 
The best Committee is à Committee of one, but that is not 
the kind we get. The new Ministry has certainly lost no 
vime in falling into line with the revered traditions of the 
Civil Service, of which the first and oldest is: Go slow.“ 


Another 
Committee. 


THar the London railways, tramways, 
and omnibuses are all running at a loss 
is а matter of common knowledge ; that such а condition of 
things cannot possibly be maintained is obvious, and the 
only question on which opinion is not unanimous seems to be 
that of finding a remedy. All the transport authorities are 
agreed as to the necessity of increasing the fares for that 
purpose; but. strangely enough, the public, whilst paying 
130 per cent. more than it did five years ago for other com 
modities, appears to regard the raising of fares as an 
iniquitous proposition. It may be а  psychologica! 
phenomenon ; the traveller receives no material consider- 
ation for his money, and is apt to ignore the fact that he 
has purchased service. Yet when he visits the theatre or 
the picture-house, he willingly pays on a luxury scale for 
benefits which are equally unsubstantial. 

But how else can transport undertakings be restored to a 
sound financial condition? To talk of economising, with 
the cost of coal, petrol, labour, and materials constantly 


London Traffic. 
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rising, and the rolling stock ав steadily deteriorating, is idle. 
Even with the vehicles crowded to excess, the гесеірів do 
not balance the expenditure, and that with capital charges 
mainly on the pre-war basis of value ; any new expenditure 
will necessarily be on a triple scale, and therefore will 
increase the difficulty of making ends meet. As a matter of 
fact, the fares, especially on the London tramways, before the 
war were abeurdly too cheap—partly due to the competition 
of the omnibuses, which were indirectly subsidised by the 
maintenance of tbe roadways at the public cost, and by 
freedom from the burdens imposed upon the tramways, and 
partly due to political vote-catching. 

The Daily Telegraph, whose attitude fairly represents the 
views of the Press, is astonished “that undertakings doing 
such enormous business are not more successful financially ” ; 
but it reporta that the cost of carrying a passenger has 
increased 75 per cent., while the receipts per passenger have 
only increased 44 per cent.—where then is the occasion for 
surprise? Lord Ashfield refers to increases of 800 or 
400 per cent. in the cost of materials and labour, but 


against this we have to reckon that the number of 


passengers has increased by a third," gays our contemporary, 
as if that could compensate for the other ! It proceeds to 
declaim against the evils of competition, though admitting 
that in the rush hours” London needs every vehicle 
that can be run." If all are full, where is the competition ? 
It is only during the slack times that competition can have 
an evil effect. The Daily Telegraph prescription to cure 
the malady is a Traffic Board for London, and that is 
certainly a crying need, as it has been these 10 years. We 
have consistently advocated the establishment of such a 
Board, but the politicians have blocked it up to now. It 
will have to come ; but let there be no mistake about this 
fact —higher fares will have to come too. 

If anything could be done to distribute the morning and 
evening traffic over wider periods, that would go a long way 
towards relieving the situation. 


"THE fact that machinery in England 
and Wales is rated for local assessment 
under a series of statutes passed during 
the years 1862 to 1880, whereas in Scotland or Ireland, or 
indeed, as far as is known in any other country, it is not, 
has been a bone of contention among machinery users for 
many years. Even so, there is no uniformity in the methods 
of assessment, and the fact that some towns in the country 
offer preferential rating systems to manufacturers to settle in 
their areas has been one among other reasons why many 
important engineering firms have left London and other 
places less favoured in this connection. The main point, of 
course, is that whatever system of industrial taxation is in 
force should be uniform throughout the kingdom, so that 
one manufacturer may not be handicapped against his com- 
petitors with a different rating system from that which 
prevails in other districte. The Machinery Users’ Associa- 
tion has been hammering away at the question since 1890, 
with а persistence which deserves а better fate than that 
which has hitherto befallen it; but the fact remains that 
we are still rated in respect of machinery under antiquated 
legislation, notwithstanding that in 1896 а Royal Com- 
mission reported in favour-of a change. That, however, is 
merely cause and effect, for we do not know of а case in 
which the findings of a Royal Commission on an industrial 
inatter have been acted upon. Consistently, every year froin 
1890 until 1906,the Machinery Users' Association have intro- 
duced a Bill, the main object of which has been to have n» 
uniform system throughout the country whereby Jocse 
machinery is exempted from taxation. "The record of these 
efforts is that time after time the second reading has been 
‘carried by a large majority in the House of Commons, but 
further progress has been blocked. 
reported in 1901 in favour of the proposal of the Associa- 
tion. The only argument against the Bill all through has 
been that under it much machinery now assessed would 
escápe taxation, and that the revenue of the local authorities 
would thereby be diminished. That result is contested, but 
it is interesting to point out, as illustrating our national 
mentality, that much of the mischief which has caused the 


The Rating of 
Machinery. 


The Royal Commission - 


attempte of the advooates of this reform to fail has been due 
to opposition on the part of the agricultural interests, who, 
until they themselves got relief of agricultural Jand from 
rating, consistently laid themselves out to ** block” the Bill 
of machinery users in the House of Commons. That was in 
the days when landowners were in a far greater majority 
than they are to-day. Since then, the business 
element in the House has increased enormously. In 1908, 
action by the Association was stayed on the promise of a 
new Valuation Bill by the Government, which never 
eventuated, and nothing further has been done. The 
new conditions created since the war, however, with the 
shorter hours and lessened productivity of machinery, have 


influenced the Machinery Users’ Association again to bring 


forward its Bill, which is a measure consisting only of 
three clauses, providing that only machinery, machines, 


or plant" for the purpose of “producing or transmitting 


first motive power for heating or lighting" shall be assess- 
able, and that all loose machinery or tools, i. e., those 
which are only so fixed that they can be removed from 
their place without necessitating the removal of any part 
of the premises, should be exempt. That is in the terms of 
the Royal Commission's report in 1901, but the. present 
conditions are such that the Government can find only too 
ready to hand excuses for not giving facilities for'such a 
private Bill, or for not taking up the question iteelf, 
yet it is а matter of considerable importance to the 
industrial community. With the much larger number of 
business men that there now are in the House of Commons, 
who themselves have a direct interest in the problem, there 
шау be more hope than there has been hitherto, that, some 
pressure wil be brought to bear which will assist the 
passage of the Bill. Another factor also may possibly be 
that the disappearance of the old Local Government Board, 
which on this question always seemed to favour the line of 
least resistance, and its replacement by the Ministry of 
Health, may have the result of bringing more modern ideas 
into play. The drawback hitherto has been that the whole 
enunciation of the law of rating has drifted into the hands 
of lawyers and generations of Government officials who 
have faithfully carried on the old traditions. It is high 
time the business man's point of view came a little more 
into 1 as a corrective to the perpetuation of ideas 
which can no longer find a place in modern industry. 


Тнк number of cases is gradually 
increasing in which foreign customers 
complain of the refusal of German firms 
to execute orders at the pre-arranged prices, this being 
especially so in Holland and the Scandinavian countries. 
After the unfortunate purchasers have been informed that 
Ше contract prices have been raised by 100 or 200 per 
cent. to meet the increased cost of wages and materials, they 
receive intimation later on, when inquiring about the 
expected delivery, that the Government will not give an 
export permit unless the quotations are further advanced by 
some hundreds per cent. in marks. Thus, after the 
German makers have forced up the prices as far as they 
deem it advisable to do directly on their own account, they 
make a further increase on the pretext that the responsibility 
for the fresh augmentation rests with the Government. А 
sbort time ago we drew attention to cases of this kind 
which arose in Denmark in the matter of electrical 
apparatus, but the most glaring instance has just been 
disclosed by Mr. L. J. Vogt at a meeting of the Christiania 
Chamber of Commerce, held a fortnight ago. The speaker 
stated that great losses had occurred in Norway through 
German breaches of contract. In one single case the 


German Breaches 
of Contract. 


. question concerned the delivery of electrical machinery of 


the contract value of 8,000,000 kronor. The contract con- 
tained all possible reservations that the results of labour 
disputes, &c., should not prejudice the purchasers, but 
notwithstanding this fact the German firm subsequently 
demanded the payment of 18,000,000 kronor, an increase 
of 500 per cent. It is quite obvious that cases of this 
kind will not tend to improve the reputation in other 
countries of either German electrical firms or other manu- 
facturers who are following the same practice. 
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A DESCRIPTION of the plant recently installed at the 
Darlington Corporation electricity works is of more than 
ordinary interest on account of the exceptionally low 
working costs obtained at these works. Although there is 
no yataral supply of condensing water at the Darlington 
works, and coal has to be brought a distance of from 15 to 
20 miles, and the load factor is only 25°6 per cent., the cost 
of fuel per unit sold is the lowest recorded this year for any 
undertuking in this country. Darlington also has the 
lowest total working costs per unit sold for any under- 


taking with equal or lower output, and the third lowest for: 


any output, the two undertakings with lower costs having 
very much Jarger outputs and higher load factors. 

The latest installation of hoiler plant will consist of four 
Babcock & Wilcox boilers placed in pairs on each side of 
a chimney stack, a Green economiser with 384 11 ft. 6 in. 
tubes being set across the back of each pair of boilers. The 
gases from the two boilers pass into a flue under the econo- 
miser, and dampers are arranged so that these gases can be 
passed: through the economiser or directly to the chimney. 


" 


EXTENSIONS AT DARLINGTON. 


———— 


boilers and in front of the chimney. On the same platform 
are placed а Lea recorder capable of measuring the water 
for the four boilers, and duplicate motors for driving the 
stokers. This platform is raised 7 ft. 6 in. above the 
boiler-house floor level, in order to give free access to the 
boiler inspection and cleaning doors. 

The four boilers, with economisers, chimney, induced- 
draught plant, feed pumps. Lea recorder, stoker motors, &., 
form а complete unit, which can be repeated for future 
extensions, or, if desired, a different arrangement can be 
adopted for the next installation of boilers, without 
detriment to the existing plant. 

Two of the boilers are fitted with chain-grate stokers 
working under induced draught only, but the stokers for 
the other two boilers, which аге not yet erected, will be of 
а new type now being introduced by Messrs. Babcock and 
Wilcox, Ltd., and they will work with both forced and 
induced draught. The forced draught for these stokers 
will be furnished by fans located in the basement, one under 
each stoker, which will deliver into a common air duct of 


Кто. 1.—FRASER & CHALMERS-SIEMENS 3,000-KW. TURBO-ALTERNATORS AT DARLINGTON. 


An induced-draught fan is fixed on a concrete platform 
above each economiser, and a horizontal damper is placed 
across the chimney shaft between the inlets and outlets of 
the fans. The inside diameter of the chimney shaft (10 ft.) 
was made unusually large for the output of the boilers, in 
order to prevent the emission of grits when small low-grade 
fuel is used, and the nuisance which existed from this cause 
before the chimney was erected has been effectually 
dispelled. The normal rating of each boiler is 25,000 Ib. of 
steam per hour from, and at, 212° F. They are constructed 
for a working pressure of 200 Ib. per вд. in. and a tempera- 
ture of 650° F., but owing to other boiler and generating 
plant still in use, the working pressure at present is 1601b. 
per sq. in., and the temperature is 550° F. 

Two steam-turbo feed pumps by Messrs. G. & J. Weir, 
Ltd., each capable of an output of 7,000 gallons per hour, 
are placed on a raised platform between the two pairs of 


comparatively large area, also under the stokers; this 
arrangement will reduce the length of the duct between the 
fan and the stokers to an almost negligible quantity so far 
as loss of air pressure is concerned. It will also enable two 
boilers to be operated by one fan in case of breakdown, or 
under light load conditions. At present coke breeze and 
other low-grade fuel is being burnt, together with coal, on . 
the sandwich system, but with the new stokers it is antici- 
pated that low-grade fuel will be burnt without. the 
addition of freshly-wrought coal. 
The coal and other fuel is delivered in bottom-door trucks 
on a railway siding running through the boiler house at a 
height of 8 ft. 6 in. above the firing-floor level, and is 
dropped from the trucks into а receiving hopper, opposite 
the new chimney, from which it is fed into a Babcock and 
Wilcox gravity bucket conveyor by means of a rotary filler. 
Above the fronts of the boilers is a ferro-concrete coal bunker 


** 
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with a capacity of 50 tons of coal per boiler, and the fuel is 
delivered into this bunker by the conveyor. In addition to 
the chutes feeding the boilers immediately beneath the 
bunkers, each bunker has au auxiliary outlet valve which 
delivers fuel, when required, into a 10-cwt. travelling 
hopper, which runs on an overhead rail; this hopper is 
used for feeding the older Lancashire boilers, which are not 
provided with overhead bunkers, and which are mainly used 
for peak-load work. The boiler-house siding is shortly to 
be provided with a 15-ft. weigh-bridge, and a capstan to 
enable the trucks to be handled more expeditiously. 

A new type of ash-conveyor, made by the Underfeed 
Stoker Co., is being installed under the boilers. The ashes 
drop continuously from the backs of the grates into this 
conveyor, which delivers them into a receiving-hopper, from 
which they can be dropped into wagons without any manual 
labour whatever. The conveyor is of the scraper type, 
running in a cast-iron trough filled with water, which per- 
forms the double purpose of quenching the ashes and 
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PLAN 


Fig. 2.—ELEVATION AND PLAN OF EXTENSIONS AT DABLINGTON 


ELECTRICITY WORKS. 


sealing the ash chutes, from the grates to the conveyor, 
against leakage of air into the boiler. Corrosive action of 
the acid formed by the ashes and the water is prevented 
by continually renewing the water in the trough, a small 
stream of water entering at one end and overflowing at the 
other. Where the ash-conveyor emerges from the boiler 
house it carries the ashes up an inclined trough to a point 
above the ash-receiving hopper, and drops them into the 
latter. The speed of the conveyor is from 10 to 20 ft. per 
minute, and the power required amounts to less than 0'5 H.P. 
per boiler. Chutes are formed in the floor between the 
boilers and immediately above the ash-conveyor, so that all 
dust &c. removed from the boilers and flues can be raked 
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into thé conveyor. `, The induced-draught fans are of 
the low-speed type, by Messrs. Musgrave and Co., and 
are operated by pipe-ventilated, variable-speed motors, 

which enables the draught to be regulated without 
waste of power. The economisers are each fitted with 
acirculator, working on the injector principle, by the 
National Boiler and General Insurance Co. These cir- 
culators cause some of the hot water from the outlets 
of the economisers to mix with the water entering the 
economisera, and ensure that the temperature of the water is 
never low.enough to cause corrosion of the end tubes by 
condensation of the water vapour in the flue gases. The 
exhaust steam from the feed pumps passes into a tubular 
feed heater through which the feed water is pumped to the 
economisers. A water softener by the Patterson Engin- 
eering Co. is used to soften the make-up feed water. The 
boilers are fitted with soot-cleaning apparatus, by the Boiler 
Tube & Flue Cleaner Co., Ltd., by means of which the soot 
and dust can easily be blown from the boiler tubes whilst 
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CONDENSING PLANT 


the boilers are at work. One of the 
boilers has recently been fitted with an 
indicating CO, meter by W. R. Patente, 
. Ltd., and similar instrumente will pro- 
bably be fitted to the new boilers, which 
will also be equipped. with steam-flow 
meters and triple draught gauges. - 

The usual temperature of the condensate 
from the condensers is 97° F., and'this is 
raised to 127? F. in the feed-pump exhaust 

heater and to 238° F. in the economiser. 
The temperature of the gases leaving the 
boiler i& 500? F., and leaving the econo- 
miser it is 295? Е. Under ordinary full- 
load running conditions the amount of 
steam raised per lb. of coal burnt is 
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m: um equivalent to an over-all efficiency of boiler, 
р economiser, feed heater, &c., from water 
m: at 60° F., of 85 per cent. | 
sS 


A small, but well-equipped, coal- 
testing laboratory has been fitted up at 
опе end of the boiler house, and all 
coal received is tested for calorific value, 
&c., in the following manner :—A conical 
bucket, wider at the bottom than at the top, is placed 
in a suitable position under each truck of the fuel, 
so as to catch a sample of the fuel as it falls ihto 
the receiving hopper, and as the opening at the top of the 
bucket is smaller than the average diameter, it fills 
gradually as the truck empties, and receives a fairly average 
sample. 'The contenta of the bucket, which weigh about 
20 lb., are then fed into a Sturtevant crusher and sampler, 
which is driven from the stoker shafting, and this machine 
crushes the fuel to about 4 in., and retains a 5 per cent. 
sample of the fuel fed into it. This sample is placed in an 
airtight tin, and when a sufficient number of tins of one 
class of fuel have been collected, tlieir contents are fed into 
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the sampling. machine again, and а 5 per cent. sample 
of these contenta is obtained, and is sent to the laboratory 
to be tested. In this way an average sample weighing from 
0:5 lb. to 1 lb. is collected from each 10 to 20 trucks, 
according to the quantity of each class of fuel received, 
and an accurate record of the average calorific value is 
obtained with a minimum of labour. Samples of coal 
taken by the Sturtevant machines have been checked by an 
expert in the art of coal sampling, the machine sample being 
compared with а sample taken by quartering in the usual 
way, and almost identical resulta were obtained when the 
a were tested. l 

The main steam гаоре consists of a single 10-in. pipe 
running parallel to the wall between the engine room and 
boiler house, and fitted with sectionalising valves at suit- 
able intervals, and all branch pipes to the boilers and 
turbines have their valves cloge to the main range, во as to 
reduce to & minimum the risk of a pipe failure affecting 
the main range. The boilers are not provided with any 
other valves than those close to the range, but the turbines 
have the usual starting valves on the machines. Steam 
traps of the bucket type, by Messrs. Alley & MacLellan, 
are used to keep the steam pipes clear of water, and where 
the failure of а trap might cause serious trouble by the 
accumulation of water, the traps are arranged in duplicate. 


Ба. 3.—GENERATOR END OF 8,000-Kw. TURBO-ALTERNATOR. 


Two 3,000-Kw. Fraser & Chalmers-Siemens turbo-alter- 
nators, figs. 1 and 3, have recently been installed in the 
engine room; they exhaust into Worthington Simpson 
rectangular surface condensers placed below and in line 
with the turbines. In order to provide room under the 
turbines for the condensing plant, the turbine floor was 
raised 9 ft. 6 in. above the old engine-room floor, while the 
condenser basement was dropped 5 ft. 6 in. below the 
engine room. There are no valves between the turbines and 
the condensers, but provision is made for flooding the 
condensers when the turbines are exhausting to atmosphere. 
In order that the condenser tubes may easily be cleaned or 
withdrawn, a large door has been formed in the engine- 
room wall opposite to the end of each condenser. 

The condensing pumps, which include a circulating- 
water pump, an air-extraction operating pump, and a 
condensate pump, are all mounted on one shaft, and driven 
by а 110-B. H.P. squirrel-cage motor running at 1,460 R. P. u. 
Both seta of pumps are placed in the basement between the 
two turbo-generators, which makes a very compact and 
neat arrangement, and reduces the average distance between 
the turbo-alternator centres to 16 ft. 6 in. 

Part of the water required to make up for the evaporation 
from the cooling towers is fed through the oil cooler and 
the air extraction pump, as this water, which is taken from 
the supply mains, is much colder than the condensing water 
from the cooling towers. The space undernedth the alter- 
nator is formed into an air chamber, bounded on three sides 
by the longitudinal concrete foundation blocks and the con- 
denser end, and on the fourth side by a Heenan & Froude 


rotary air filter placed across the space between the ends of 
the foundation blocks. The air inlet to the alternator 
which opens into this air chamber is provided with a 
damper, which can be closed by a lever on the turbine floor 
in the event of the alternator firing. Between the ends of 
the alternator foundations and the wall of the switch- 
chamber a passage, 5 ft. 8 in. by 14 ft. 6 in., is formed, 
along which fresh air is drawn to the air filters from outside ; 
and the main condensing water-pipes are laid along the 
floor of this passage. 

The turbines, which are of the Rateau impulse type, run 
at 3,000 R. P. M., the periodicity of the supply being 50 and 
the pressure 6,600 volts. Each turbine is provided with an 
automatic turbine-driven auxiliary oil pump for starting 
and emergency work. The turbines are fitted with B.T.H. 
indicating steam-flow meters, which can be checked at any 
time by the Lea recorder in the boiler house. To enable 
this to be done valves are provided, so that all but the con- 
densate from one turbine can be turned direct into the feed 
pump suction pipe. The alternators are each provided with 
a dial thermometer, which registers the temperature of the 
windings. 

On a concrete platform over the condensing pumps, 
but below the turbine floor level, fig, 3, are placed two 
200-K. v. A. static transformers for providing a low-pressure 
three-phase supply for the station motors 
and neighbouring distributing mains. 
The transformers thus occupy space that 
would not otherwise be used, and they 
are within easy reach of the travelling 
crane. 

The new section of the engine room 
is provided with a 25-ton travelling 
crane by Messrs. H. Morris & Co., with 
electrically-operated lifting and lowering 
gear, and hand travelling and travers- 
ing gear. 

The k. H.. switchgear is housed in | 
a chamber running alongside the con- 
denser basement, while the operating and 
instrument board is on the turbine floor 
level, immediately above the switch- 
gear, and the switches are mechanically. 
operated by rods. The switchgear, which 
is by the British Thomson-Houston Co., 
is enclosed in stoneware cubicles with 
d Steel doors, the different phases being 

- separated throughout by stoneware parti- 
tions ; duplicate seta of busbars are pro- 
vided. The alternators are fitted with 
protective gear of the balanced-transformer type, the neutral- 
current transformers being located in the air chamber under 
the alternator. This gear, which controls the field as well as 
the main switch, has already prevented a bad internal 
short-circuit from doing any appreciable damage to the 
alternator. Voltage regulation of the alternators is attended 
to by a Taylor-Scotson regulator manufactured by Messrs. 
Cox-Walkers, Ltd. 

It should be noted that the lay-out described above had to 
be adapted to make the best use of the existing plant, and 
to suit the width of boiler and engine houses, planned as 
long ago as 1899, as, owing to the position of the coal siding 
on the one side and other buildings on the other side, it was 
not advisable to alter these widths. 

The cost of the above plant, which has all been installed 
since 1914, and a considerable proportion of which is being 
installed at the present time, excluding coolers, feeder 
switchgear, rotaries, &c., but including buildings and 
travelling crane, amounts to about £10 10s. per KW. of 
normal full-load continuous rating. 

In conclusion, we must express our indebtedness to 
Mr. J. R. Р. Lunn, borough electrical engineer, who is 
solely responsible for the lay-out and installation of the plant 
described, for the details and photographs set out above. 
Whilst congratulating him on the excellent resulta obtained 
from his plant, we may draw attention to the fact that in order 

to attain those results he has adopted the scientific principle of 
measurement throughout the installation, of which on previous 
occasions we have emphasised the importance. Only by such 
methods can the highest efficiency be secured and maintained. 
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ELECTRICITY IN THE HOME. 


Ix our issue dated June 20th last an article appeared under 
the title of ‘‘ Domestic Electrical Appliances," in which de- 
tails were given of a number of labour-saving electrical 
devices, which, in view of the difficulties of the domestic 
servant problem, would considerably lighten the housewife's 
burden. The need for aid in this direction has not decreased, 
and we therefore deem it desirable to describe several more 
of these appliances. As in the previous instance, the majority 
of these are of Ainerican manufacture, but it is hoped that 
in their schemes of reconstruction and progress British elec- 
trical manufacturers will not overlook the growing importance 
of the application of electricity to domestic needs. 

The electric washing machine occupies the premier position 
as а labour saver, doubtless because of the drudgery entailed 
by the usual process. The Geyser, fig. 1, sold by 
Messrs. L. G. Hawkins & Co., London, is а good 
example of its kind, and is being extensively advertised in 
this country. Made in three sizes, its main feature is а 
revolving, perforated zinc cylinder in a tank of galvanised 
steel. Entering this tank is а small motor-driven propeller, 
fig. 3, by means of which the cylinder is kept in rotation 
and the hot suds are forced through the cylinder and the 
clothes. 'The water is drawn back again through the clothes 
by suction, thus giving them a second treatment. When this 
process is completed the perforated cylinder can be raised and 


Fia. 1. 


locked in its new position to enable the clothes to be put 
through a wringer. The latter, which is driven by the eame 
motor, is provided with means for starting, stopping, or re- 
versing, and also a quick release in case of accidents. The 
motor, fig. 3, employed for driving the gear із a 4-н.р., 1,750- 
R.P.M. machine, and consumes a quarter of a unit per hour, 
and the machine makes no more noise in working than an 
electric fan. 

Many interesting features are possessed by the new Hughes 
automatic electrical range, made by the Hughes Division 
of the Epison ELECTRIC APPLIANCE Co., of Chicago. In this 
range, fig. 4, both time and temperature for cooking are. auto- 
matically controlled. The time-controller can be set to switch 
the current on and off over any iod desired. The tem- 
perature regulator consists of a thermostatic device which 
permits the temperature to rise to the desired height and then 
switches the current off until the temperature falls, when it 
again closes the circuit. This is continued until the time- 
controller cuts the current off. In this way not only is waste 
of energy eliminated, but the adjustment of temperature 

vents the food burning. The two devices are quite in- 
ependent, and it is possible to use them either separately or 


in conjunction as described. 


An outfit which will prove very serviceable in farmhouses 
or country homes is the electrical churning set, fig. 5, made 
by THE Ropsins & Myers Co., Springfield, Ohio. It consists 
of a small {-н.р. motor fixed upon a steel tripod. The driving 
pulley i4 connected by a belt to the churn gear, which is 
supported by steel rods fixed in a solid base. The power 
is transmitted to the churning blades by means of direction- 
changing gears. 

Another appliance which may prove of great use in the 
home isa pair of electrically operated shears, fig. 2, put on the 
market by the Sperry Gyroscope Co., of Brooklyn, N.Y. 
These are driven by a small motor making 9,000 R. P. M., to the 
cover of which the lower blade of the shears is rigidly fixed. 
The upper blade is connected by a link and eccentric to the 
motor shaft, which imparts an oscillating motion at the same 
frequency as its own. So rapid is this oscillation that it is said 
that each individual fibre of the material is severed. Although 
these shears will cut anything from silk to asbestos, perfect 
safety is ensured to the operator, as the actual movement 
of the blades is only about 1/16th of an inch. 

The electric suction-cleaner considerably lessens the labour 
involved in keeping the home clean. and an appliance that 
possesses many valuable points as the Hoover sweeper, 
produced by the Hoover Suction SWEEPER Co., London. 
While the usual type of cleaner depends solely upon the suction 
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principle for its effectiveness, this machine, fig. 6, also beats 
and sweeps, and is therefore useful in many ways. The motor 
supplying the driving power is fixed on the top of the eweep- 
ing portion, and is enclosed in а metal caee. In the eweeper 
is a small shaft upon which are mounted at intervals, and at 
different angles, small brushes. This shaft, which is belt- 
driven from {һе motor, rotates the brushes at a very high 
speed, and these, besides sweeping, cause a fluttering move- 
ment of the air which is drawn through the material being 
cleaned and set up a sharp beating motion, separating the 
dust from the fibres and sucking it into the cleaner. 

dust receptacle is fixed under the handle of the machine. 
The cleaning attachment consists of a small enclosed exhauster 
coupled direct to the motor shaft, acting upon the sweeper- 
chamber and also through a flexible tube upon the mouth of 
the suction cleaner. It is claimed for the Hoover that it 
costs only 14. per hour to run it from a lighting circuit. 

The Overseas vacuum cleaner embodies many new 
ideas, its outstanding feature being the ''air-way " handle. 
This obviates the use of а tube attachment, as suction is em- 
ployed through the handle itself. The whole appliance weighs 
only 7 lb., and therefore the end of the suction handle can 
be applied without much trouble. The sweeper, fig. 7, which 
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runs on side rollers, possesses a swivel joint enabling it to 
be easily steered into corners and under furniture. The motor 
case has а transparent cover which affords an indication of 
the completion of cleaning. The dust drawn into the 
collector is retained by а paper container which, when filled, 
is taken out bodily and burnt. із container permits & 
faster escapement of used air, and keeps back the finer dust 
which a cloth container would allow to pass. The machine is 
made by the OVERSEAS ENGINEERING Co., Ілр., London. 
Another method of cleaning carpets is provided by the 
HAMILTON BEACH MANUFACTURING Co., of Racine, Wisconsin, 


U.S.A., in а machine, fig. 8, recently introduced. This does 
not merely sweep carpets, but actually washes them while 
they remain in position. A specially prepared, soapy com- 
pound, supplied by the makers of the cleaner, 18 poured into 
an aluminium container, where it is electrically heated. It 


is then allowed to flow down to two soft rubber brushes which 
oscillate at the rate of 500 times а minute. The motion of 
the brushes is the same as that of the human hand when 
scrubbing. The compound is thoroughly scrubbed into the 
fabric and then drawn back into а receptacle, bringing with 
it all the dirt- and grit from the material being operated upon. 

The fatigue entailed in the use of the foot- or hand-operated 
eewing machine may be eliminated by the introduction of 
a machine driven by an electric motor. The latter is usually 
coupled directly to the sewing machine transmission shaft 
as in the Western Electric type, or drives by friction as in 
fig. 13. The motor leads are connected to a pedal switch, 
leaving both hands free for manipulating the work. 

In this connection it is interesting to note that the Metro- 


politan Asylums Board proposes to install electric sewing 
machines in its institutions, calculating that the output by 
this means will be at least 50 per cent. greater with 
diminished fatigue to the workers. 

A great deal of time can be saved, and no doubt a great 
deal of annoyance as well, by the adoption of electrical means 
for drying ladies’ hair. The hair-dryer, fig. 14, consists of a 
very small and light motor having a fan fitted to its shaft. 
The air from the fan is forced through electric heating cous, 
and is thereby warmed and dried at the same time. 

Many and varied are the uses to which the heating effect 
of the electric current is put, and it may be as well to men- 
tion one or two. Of course, the electric iron occupies the 
premier position in this connection, but it is unnecessary to 
describe what is, perhaps, the only domestic electrical appli- 
ance used in this country to any great extent. SIMPLEX Сом- 


Fia, 14. 


DUITS, Lro., of Birmingham, manufacture a variety of small 
appliances of this nature, chiefly designed to localise the heat 
to & certain extent. An electric foot-warmer 18 one example. 
This is a box containing the heating element, covered with 
carpet and of a convenient shape and size for use as a foot- 
stool. Fig. 12 shows a curling tongs heater, and other articles 
are shaving cups, fig. 11, kettles and saucepans, fig. 10, 
ell of which quickly boil water and are of great utility in bed- 
rooms, &c., where small quantities of hot water are required. 
Breakfast table appliances have become extremely 
popular, due mainly to their usefulness and convenience. 
Unfortunately it sometimes proves very inconvenient to have 
flexible leads to these from an overhead bracket, and it has 
therefore, been suggested that an electrical eideboard woul 
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be a great improvement. On this sideboard would be a row 
of plug-sockets plugs to which the grills, toasters, fig. 9, &c., 
could be connected, aud in this way the appliances would still 
be conveniently near, and the danger of catching up а wire 
with disastrous effect would be avoided. 

Apart from devices specially designed for operation by elec- 
tricity, a good many of the existing domestic apparatus can ve 
adapted to enable them to be driven by a sinall electric motor, 
euch as sewing machines and wringers, and also—turning to 
the musical side--gramophones or piano-players. 

There is no doubt that the chief obstacle in the way of those 
who would otherwise be glad to avail themselves of the great 
help afforded by electricity is the initial expense, but when 
the resultant saving, both in labour and money, spread over 
the life of electrical appliances, is taken into account, as well 
as the absolute cleanliness of electrical methods, the use of 
electrical aids is unquestionably well worth while. 


THE SALARY OF A TECHNICAL ENGINEER. 


By " RUDDIGORE." 


Tue other night I dreamt a wonderful dream. I was 
buck in the High Street of my native village, basking 
again in its romantic quaintness, when someone tapped 
me on the shoulder. It was Peter, my old chum, re- 
turned from the wars. 

„Wonders never cease!” he cried. 
in Villagehainpton? Well!“ 

„Who's the millionaire? "' .I- asked simply. 

„Why, you, of course. An engineer—a man who's 
been on munitions for years.“ | 

„Alas, I am an engineer,“ I replied, ‘‘ and, as you 
sav, Fate kept ше for years with what was called 
a controlled establishment. But you forget. I am only 
a technical engineer, who is ever poor. Had I been 
one of the ‘ amalgamated + type, skilled with hammer 
and chisel, instead of the calculus, I might now have 
been the rich man you take me for. ! 

Peter took hold of my sleeve. Look here, old chap,” 
he cried, ‘‘ perhaps your luck’s been out, but I know 
just the thing to suit you. You know the old man—my 
uncle. He doesn't know a left hand thread from a 
right hand one, but he's done well out of engineering 
during the war, and has just bought up the Timbuctoo 
Electric Co. Well, I know he wants a technical man. 
What do you say to шу proposing you?“ 

"Thank you. Thanks very much. I should be very 
pleased—of course, providing the salary would oe 
right."' 

“Oh, yes. No need to worry about that. 
it over, and let me know the salary you want (just what 
you think you're worth, you know), and I'll fix it up 
with the old man right away." 

The next morning saw me at Peter's door. 

Have you reckoned it out?” he asked. 

' Yes, I have it all down on this paper, I answered. 
“Let me explain. First of all, Jim Penman, the clerk, 
gets £5 a week, and I guess I'm worth that. Then my 
school and university training. together with my experi- 
ence, swallowed close on £800. Interest on that at 7 
per cent. means an extra £56 a year. To repay the 
capital in, say, 16 years means another £50. Then 
surely my value above that of Jim Penman can be put 
at а minimuin of 21 per week. Putting all these 
together we arrive at a salary of £408 per annum, 
thus; — , 


** Millionaires 


Basic salary re ы: “шы si 85 £250 
7 per cent. on £800 . 56 
For repayment of capital 50 
Minimum value above the basic salary, a7 52 

Total | . £408 


„What!“ cried Peter. only £408 a vear! Why, 
the old шап wouldn't impose, PH tell him six.. ae 
e . è 
Loud coughing outside, a knocking on my bedroom 


door, a shrill voice through the chilly air, awoke me 
to reality and a roaring March morning. mE 


Just think 


It was Saturday. With a childlike hope born of my 
dream, I opened the Review at the list of vacant posts. 
To my dismay I found that one optimist wanted a tech- 
nical man for £3 a week. A college anticipated another 
Kelvin for #200 a year. An insurance company de- 
sired a man’s body and soul for a like amount. I closed 
the paper, and if a heart can be broken I knew mine 
was. 

Next time I come on earth I shall closely examine the 
possibilities of life as a taxi-driver, hotel porter, bookie, 
shopkeeper, or trade union secretary, before rashly join- 
ing that ascetic band of unselfish saints—the technical 
engineers. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their oommuni- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in vur vossession, 


Trading Agreements. 


Can you, please, inform me what good purpose the trading 
agreements which we have on all hands to-day fulfil? 

Take the E. L. M. A., for instance. Here we have a docu- 
ment which ties up the retailer or contractor to lamps of 
certain makes only. Ille шау be (if he be a contractor) stuck 
fast on @ job meaning hundreds or thousands of pounds to 
hun, but if he cannot get ring 1amps— we all know how 
scarce 100-watt half-watts are—he must perforce do without 
his money until the E.L.M.A. firms are pleased to deliver, 
although he could get non-ring lamps at once. 

He may be asked to quote for a certain type of lamp, but 
because it is not a product of the Association, he cannot 
touch it. 

Are not the above two instances restraint of trade? 

Any retailer knows from the number of people who, when 
refused discount, walk away without buying, that dozens of 
firms do make concessions to casual buyers. An honest man 
cannot make any allowance, but his dishonest neighbour, 
who apparently will sign any agreement you like without 
the slightest intention of keeping it, reaps the profit and 
collars the customer. And there is no redress, no retribution 
overtakes the wicked one. The E.L.M.A. cannot find him 
out (does it ever try to find anyone out?), and the so-far 
honest competitor is driven almost to break his word. After 
all. it 1s easy to allow а шап 10 per cent. or 20 per cent. off 
4 lamp or two if you get all his work; you soon get the 
discount back. In short, these agreements simply breed 
rogues, and I would ask how many retailers keep strictly to 
their agreements? How many allow 24 per cent. cash 
monthly? How many render two statements, one for work and 
«eneral supplies, less 24 per cent., and another for the all- 
sacred lamp net? And when the usual hard-headed business 
man vou are doing the work for (they are all hard-headed 
when they've got to pay) says: Why the difference? Cush 
in а month is worth 23 per cent. whether it is for lanp- 
holders or lamps, and 24 per cent. I will take," what steps 
have to be taken to get the deduction refunded? Why, it 
cannot be done! 

How can you persuade a buyer for a graded firm that when 
he wants lamps for his own use he must pay 25 per cent. 
more for them? It is an insult to his intelligence. 

Replies to the above queries will be thankfully received by 


Pedalis. 


Lubrication. 

Referring to the article on“ Lubrication" in your issue 
of February 27th, we beg to say that it was impossible in 
the time at our disposal when we gave our paper on The 
Theory and Practice of Lubrication: The Germ Process," to 
go into many details of the subject. It was a preliminary 
paper to others to follow later on, as time and opportunity 
occur, as stated at the meeting. 

The name Germ process, we explained, is used owing 
to the inherent fear of the word “аса” by chemists and 
engineers. Had we called it the “аса” process, the mere 
name would have ruled it out of court as an “impossible 
proposition“ by every oil user. In fact it would harèi have 
got into any laboratory before being condemned out of hand. 
executed, and buried without ceremony and faint hope of 
trial on merit. | 

As a matter of fact, we used this name in the paper to 
avoid the semblance of puntin; our proprietary names bv 
which the oils are sold. aud to keep the subject on the level 
of a sxieutitie contribution on the subject matter. ‘They are 
sold us Aptol lubricating ails, or the lubricating ci 
centrate” as "' Tonikol.”’ 

With reference to cheapening oils, towards the end of 
the paper we stated that“ great economies may be anticipated 
from the use of oils made on this ‘ process.' " In comparison 
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with oils compounded with fatty oils an economy of 10 per 
cent. to 15 per cent. in cost price for eame work is 
assured. The quantitative economy in mineral oil for many 
purposes cannot be definitely stated until exact records are 
collected from many trials in progress. We estimate 15 per 
cent. to 20 per cent. reduction in oil consumed. 

One intention of the paper, as stated, was to clear away 
much prejudice, mistrust, and suspicion of the oil chemist 
end the oil manufacturer. When this is done, we trust a 
little more confidence in their good faith than hitherto ex- 
perienced may result, followed by trials in actual practice. 
Without practical trials even the best theoretical work halts 
at the threshold of becoming available for practical utility 
in everyday use. 


Henry M. Wells and James E. Sonthcombe. 


Joint Authors. 
London, 8.W. 1. 
March 2nd, 1920. 


The Morse Code on the Gramophone. 


I understand that gramophone disks have been шере 
for the purpose of ‘‘home lessons in telegraphy, being 
records of spoken words followed by the appropriate Morse 
code signals. Any information concerning the above, and 
5 as to the makers thereof, would be much ap- 


preciated. 
E. C. Barton. 
London, S.W. 
March 3rd, 1990. 


(Such records are sold by Messrs. Gamages, Ltd., Holborn, 
E.C.1.—Eps. Exec. REv.] 


A New Thermionic Valve. 


I have read with interest a description given in your last 
issue of a new thermionic valve, and would like to point 
out that some experimental valves which I made up during 
the war, to Dr. Erskine Murray’s design, gave characteristics 
almost identical with those shown in the valve described by 
Mr. Scott Taggart. 

It is perhaps to be regretted that the experimental work 
which hag been done on wireless valves during the war has 
not been published. 

This I know to be due to the fact that the technical people 
responsible for the production of valves for war purposes 
have been too much engaged in problems of reconstruction 
to be able to give this matter their attention. 


S. R. Mullard. 
London, 8.W. 
March 4th, 1990. 


A Model Employer. 


On February 13th there appeared in your “ Situations 
Vacant columns an advertisement for a staff for a modern 
E. H. T. power station in Liverpool district. It stipulated that 
the working week comprises seven 8-hour shifts.” 

It will interest many of your readers, particularly central 
station men, to know that this advertisement emanated from 
Mesers. Lever Brothers, Ltd., who have a station, now near- 
ing completion, at Brombro', near Port Sunlight. Having 
been under the impression that this firm was a model 
employer," I was greatly surprised and also disappointed to 
see a company which had enjoyed a reputation for good 
conditions of en:ployment stipulating seven days’ work per 
week. In view of Lord Leverhulme's advocacy of better 
working conditions, which, however, he apparently does not 

ive his own employés, can it be wondered that the worker 
1s distrustful of combines and capitalists? 

Sunlight. 


March 4th, 1990. 


Electrolytic Meters. 


With reference to the correspondence regarding meters, we 
had not intended entering into this, but your correspondent, 
“А. W. C.,“ makes statements which may be misleading to 
968 who have поё bad much experience of our electrolytic 
meters. 

We refer more particularly to the remarks concerning 
crystallisation and vibration, as while it is true that these 
troubles existed many years ago, we can definitely guarantee 
that no meter sent out from our works since the year 1905 
hae ehown the slightest sign of crystallisation, and that meters 
fitted with our spring suspension will work under any con- 
ditions of vibration that а motor meter will work under. 

We should be pleased to demonstrate these points to vour 
рик if he carea to visit our works. 

With regard to the other points of “А. W. C.'s” letter, 
we would mention that a small amount of common-sense 
organisation is all that is required to overcome these suggested 
troubles, and in this connection would point to the fact that 
there are & very large number of engineers who prefer this 
meter to any other, no doubt on account of the many advan- 
ta get it Offers over motor meters. | 


We do not wish to burden your '' Correspondence " column 
with details of these advantagee, as they are so well known 
to the majority of engineers, but anyone interested can have 
any information required by applying to our works. 


Reason Manufacturing Co., Ltd., | 
Victor Breeze, Technical Director. 
Brighton. 


The Principie of Relativity Simply Explained. 


I venture to call attention to a slight inaccuracy contained in 
the article contributed by R. W. Western, in your issue dated 
September 26th, 1919. . 

Referring to page 388, paragraph 1, of this article, the distanoe 
А A, should read Ta Y + M, but the effect of making this 
alteration is to change the ratio for time to / | + g*. 

The ratio given in the paragraph (V 1 — 87) is. I presume, 
correct, the error consisting of an incorrect statement of the case, 
thus :— | 

In the estimation of A," the light passes from A to Al, in time 
Ta, " B," however, thinks the light passes from A to A, in time Ta, 
and this distance, in his estimation, will be C Ta; distance A, to A, 
will be v Ta, and distance A to A, will be Ta O v'. ТЬ the 
time occupied by the light, in the estimation of "B," will be 
Ta / c! — үс, whence Tb/Ta = I Bt, 

I trust your contributor will not find in the above reasoning 
sufficient evidence to warrant a practical experiment in the fourth 
dimension suggested by your correspondent, Mr. Carl Hering. 


Edmund G. Staygle. 
Electricity Works, Tonbridge, 
March 6th, 1920. 


Tale of a Cat. 


In your issue of February 27th, an illustration was given of an 
electrical breakdown at the Daimler Co. s works, due to a rat having 
attempted to walk across the high-pressure terminals of a switch. 
Enclosed is a photograph of a precisely similar occurrence, which 
was caused by a cat. 

The incident nccurred several years ago at the works of a client 
of my firm, Messrs. Criterion, LA. from whom we received an 


urgent summons by telephone, as the high-pressure supply had 
failed. On investigation, the cat was found well roasted. 

There was à space of а few inches at the bottom of the high- 
pressure switch cubicle, which was in an unfinished state, and it is 
presumed that the cat got inside the cubicle and up to the switch 
for та * | 

An unfortunate venture for r puss 

UM Frank J. Moffatt. 

Birmingham, March 2nd, 1920. 


Radiators for Bath-Rooms. 


In answer to Radiators" letter in your ‘Correspondence ` 
columns for February, we make a complete line of glazed earthen- 
ware fires from 700 watts to 3,000 watts capacity, as enclosed 
pamphlets. These fires were demonstrated at the “ All-Electric 
House " at the Olympia Ideal Home Exhibition, and can be seen in 
our show-rooms throughout the country. Delivery from stook. 


The General Electric Co., Ltd., 
С. G. NoBBs, 
Manager of Heating and Cooking Department, 
London, E.C., 
March 1st, 1920. 
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The Einstein Theory. 


I have reason to believe that a simple explanation will be 
published next month in the forthcoming issue of Hibbert "—a 
quarterly journal which every engineer ought to read regularly. 

Mr. Carl Hering's remarks appear anything but original to any- 
one who has heard of Fluxions ; but pardon my saying that 
0ш own remarks, Sir, about Time show the necessity for a little 

ear i 

There is no such thing as Time—for the simple, but sufficient, 
reason that Time is not a thing! It is merely ал idea which 
occurred to our remote ancestors as soon as they became brainy " 
enough to notice that objects moved. If nothing moved, no one 
could have any idea of Time—that is of Duration, which can be 


expressed very unscientifically as Space divided by Movement— 
movement or motion being the state (condition) of a body whose 
position, relatively to ita surroundings, is changing. DUE 


March 6th, 1920. 


(We are not sure whether our correspondent is here discussing 
metaphysics or metamathematics ; but we ourselves said : time is 
associated with motion,” and we do not see that he carries the 
matter any further. 

It is curious to note, on the other hand, that “ according to the 
theory of relativity, if the observer is moving with the velocity of 
light, time remains unchanged.” We do not profess to be able to 
reconcile these two propositions.—Eps. ELEC. REV. ] 


BUSINESS NOTES. 


To Our Readers and News Contributors.—We shall 
be glad if reports and notes regarding social and other events can 
be sent to us as soon as possible after those events have taken 
place. Very frequently, especially of late, we have received notes 
of this kind five or six days after the functions, and as printing 
arrangements compel us to go to press early, such news cannot be 
published until it is & fortnight old. If somebody is deputed to 
send а paragraph to the ELECTRICAL REvIEW immediately after 
the event, long delays in publication will in moet cases be 
avoidable. 


Footbali.—Messrs. Dick, Kerr's (Preston) team visited 
Coventry, Siemens (Stafford) in the first round of the Cup 
presented by Sir Charles Ellis for competition amongst elec- 
trical works staffs. The Preston party monopolised the game, 
and secured a 5—1 victory. 


D. O. T. Officers to Visit Industrial Ceutres.—Arrange- 
ments have now been completed for the periodical dispatch of 
officers of the Department of Overseas Trade having specialised 
knowledge of particular trades to the more important industrial 
centres throught the country, for the purpose of bringing the 
Department more directly into touch with provincial firms than 
has been possible hitherto. With the co-operation of the Associa- 
tion of British Chambers of Commerce, the necessary facilities will 
be provided by the local Chambers of Commerce to enable the 
representatives of firms desiring to export British goods to inter- 
view the officers of the Department in their own locality. This, 
it is hoped, will obviate the inconvenience of travelling to London 
for the purpose of consulting the Department on matters connected 
with overseas trade. It is intended that the visits of officers shall 
be monthly, and will extend in each case over a period of about 
five days. The following programme has now been definitely 
arranged for the next two months :— 


Birmingham Chamber of Commerce — 8th/12th March. 
Manchester " T 11 15th/19th е 


Glasgow 0 "C 22nd[26th  ,, 
Sheffield » " Ж 29th March to 1st April. 
Bradford е К i 12th/16th April. 
North Staffordshire Chamber of 
Commerce (Tunstall) .. 26th/30th  ,, 


The officers visiting the centres named will deal with inquiries 
connected with overseas trade possibilities and oonditions, and, 
a: far as may be possible, will discuss such matters as the 
tollowing :— 


. Contracts open to tender. 
. Oversess demand for particular goods. 
. Importers of various goods in overseas markets. 
. Agencies for British manufacturers. 
. General conditions obtaining in overseas markets, including : 
Best method of marketing and distribution. 
Credit conditions. 
Terms of payment. 
Nature of competition and best methods of meeting same, &c. 
6. Shipping and transport. 


It is further hoped that these visits may be the means of 
enabling the Department to keep abreast of local industrial develop- 
menta in their bearing on overseas trade. Applications to intor- 
view the Officers of the Department should be addressed direot to 
the Secretary of the Chamber of Commerce at the most suitable 
centre named above. 


Liverpool Electrical Dispnte.—There is every prospect 
of an early settlement of the dispute at Liverpool between the 
Electrical Trades Union and the National Federated Electrical 
Association over a new code of working rules. Our correspondent 
understands that & meeting has taken place between the Liverpool 
representatives of the Electrical Trades Union and the Association, 
and that certain decisions were arrived at which require the ratifiea- 
tion of the operators on one hand and the Council of the National 
Federated Electrical Association on the other. The men, mean- 
while, are withholding their labour, having refused to return to 
work pending negotiations. The dispute is now in its ninth week. 


An Indian Inquiry.—Mxssns. Daisy & Co., import 
merchants and agents, of 2/105, Armenian Street, P.O. Box No. 149, 
Madras, desire to receive samples and price information from 
British manufacturers of electrical fittings and accessories, as they 
are developing the business of their electrical department. 


Сл эь ш t „ч 


Plant for Sale.—Rochdale Corporation has for disposa 
two Bruce Peebles 120-Kw. La Cour converters, direct coupled to 
generator; Tynemouth Corporation: Electricity Department invites 
offers for two Holmes-Belliss and one Westinghouse-Belliss steam 
generators, each 190 Kw. D.C. For full particulars see our adver- 
tisement pages to-day. 


Coal in South Africa.—We have received a “ Special 
Coal Number” of the South African Mining and Engineering 
Journal, Johannesburg, dated December, 1919, price 2s. 6d., in 
which is concentrated a veritable mine of information on the 
subject of the fuel resources of the Union of South Africa (p. 23). 
We note that Bir Dugald Clerk's statements regarding the virtues 
of gas have been taken literally, and that the 71 per cent. of the 
original total heat of the ooal which he claims for the 
carbonisation of coal is accepted at its face value, and used as an 
argument in favour of delay in the erection of large electric power 
stations, and the eleotrification of railways. We again point out 
that the “71 per cent." is a gross figure, and does not represent the 
net available heat—still less does it represent the available energy 
of the gas, coke, and tar, seeing that not more than one-third of 
it can be utilised for motive power. Moreover, as is pointed out 
on p. 23, electric power is generated at large stations from small 
waste coal, which is useless to the gas works. Apart from this 
aspect of the subject, the issue is an admirable one, containing an 
immense amount of detailed information. 


Lead.—Messrs. G. Cawson & Co. report under date 
March 6th :— 

The supply of lead for consumers is still quite abundant. There, however, 
is less Broken Hill coming forward, and no arrivals are expected for some 
few weeks, although lead still continues to come in from other directions. 
Some reports predict a shortage of lead later in the year. This may or may 
not turn out to be correct, as the output may change very considerably during 
the next few months, We cannot pretend to tell at present what may be the 
ideas of speculators. There seems to be an opinion that they may take the 
market in hand and give prices a fresh push upwards. The position is now 
probably ripe for such an operation, as most of the weak holders have cleared 
out. 

MESSRS. JAMES FORSTER & Co.. on the same date, stated :— 
The immediate future of the market isin the hands of the Controller. . . 
We suggest that those who have bought the stock should pay for it where it 
lies, with an allowance for delivery. If it is shipped to London by the 
thousands of tons, it will probably go to America, with disastrous results 
here, . . Our view is that a famine in lead in the summer is inevitable, 
and that if the Government stocks are allowed to goto America, we shall 

experience great scarcity before next month is out. 

Italian Companies.—Six large Italian electrical com- 
panies are in process of increasing their capitals by large amounts: 
—The Società Industria Elettrica Schledense (Schio), from 300,000 
to 1,000,000 lire; the Società Italiana di Elettrochimica (Rome) 
from 10,000,000 to 21,000,000 lire; the Società Italiana Telefoni 
Poivati (Milan), from 4,500,000 to 7,500,000 lire; the Società 
Generale Elettrica della Sicilia (Milan), from 32,000,000 to 
50,000,000 lire; the Società Italiana dei Forni Elettrici e dell' 
Elettro-Carbonium (Rome), from 6,825,000 to 14,000,000 lire; and 
the Società Anglo-Romana (Rome), from 40,000,000 to 50,000,000 
lire 


The Società Forze Idrauliche dell’ Alto Po (Milan) has decided 
to transfer ita quarters to Genoa, and elect a new council. This 
company is now controlled by the Negri. 

There has been formed the Società Anonima A, В, G, D (with 
office at 22, Via Bigli, Milan), for the working of  electro- 
mechanical patents, and the manufacture of and trade in mechanical 
apparatus. The capital is 600,000 lire, raisable to 1,000,000 lire. 

The Società in Accomandita, ‘‘Sormani Aldo e Ca.,“ has been 
established at Netro, for the construction and repeir of electrical 
material for lighting and power. Capital, 35,000 lire. 

The focietà Anonima Monti e Martini-Fabbricka Riunite 
Materiale Elettrico has been set up at Milan, with a capital of 
2,000,000 lire. 

The Società Itala per Forniture Elettriche has been established 
at Rome, with а capital of 100,000 lire. 


French Companies.—Under the style of Henriquel et 
Noél, with offices at 15, Rue Delayrac, a company has been founded 
at Fontenay-sous-Bois, Seine, for the carrying out of mechanical 
and electrical undertakings ; capital, 25,000 fr. 

The Société Commerciale de l'Appareillage Gardy is the title of 
а company formed at 15, Rue de Milan, Paris, for the purchase, 
sale, export, and import of all kinds of electrical material, including 
ceramics. Capital, 100,000 fr. 

The Société de la Forces de la Sélune is about to issue 2,000,000 fr. 
worth of 6 per cent. bonds. | 
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‘Reunions апі Socials.— The staff and friends of 
Greenock Corporation electricity department met in a social 
capacity in the Tontine Hotel on February 25th. the occasion being 
the annual dance of the department. Mr. W. McGibbon, installa- 
tion superintendent, was responsible for the decoration of the hall, 
а novelty in this connection being the use of four British Thomson- 
Houston floodlight projectors fitted with coloured screens. The 
kaleidoscopic effect of these colours on the ladies’ dresees was too 
beautiful for words. The company included Mr. F. Н. Whysall, 
burgh electrical engineer, and Mrs. Whysall; Bailie Russell, vice- 
convener of the Electricity Committee, and Mrs. Russell. Repre- 
sentatives of many leading engineering and manufacturing firms 
were also present. The programme, which included a number of 
the old popular dances, also contained many of the latest examples 
of the terphischorian art. The duties of the М.С. were capably 
exeouted by Messrs. W. Woodrow, N. Watson. and A. Lang. 
Mr. Roberts, meter superintendent, was responsible for the 
arrangements. 

A grand concert, followed by a whist drive and dance, was held 
at the Borough Hall, Greenwich, on March 3rd, and was attended 
by employés of Messrs. ELLIOTT Bros. (LONDON), LTD., Century 
Works, Lewisham, and their friends, to the number of about 600. 
The arrangements were in the hands of an Organising Committee 
consisting of members of the Elliott" Social Association. The 
concert was arranged by Mr. Raymond O. Smith, secretary to the 
company, who also conducted the “Century Works" orchestra, 
which rendered selections from well-known composers. The 
vocalists were Miss D. Mackay Webster, Miss Helen Sola, Mr. Leslie 
Wissler and Mr. Ben Lawes, a member of The Follies.” Mono- 
logues were given by Mrs. В. О. Smith. Refreshments were served 
and there was dancing in the small hall, which had been engaged 
for this purpose. Mr. A. Treliving acted as M. C., and Mr. R. D. 
Johnson's Imperial Band provided the music. The whist drive 
was held in the large hall, about 45 tables being occupied. Mr. 
L. W. Smith, а director of the company. who also distributed the 
prizes, was M.C., assisted by Mr. W. F. Beaden. 

The Social Club connected with Pope's ELECTRIC LAMP 
Co., LTD., (Willesden), held a whist drive and dance at the 
Leopold Road Schools, Harlesden, on 3rd inst., about 450 of the 
staff and workpeople being present. The prizes were presented by 
Mrs. F. L. Pope. Mr. Pope, Mr. E. A. Marx (sales manager) and 
Mr. Stanley Carman (works manager) were present. 


Trade Announcements. Sn J. Е. PAYNE GALLWEY, 
BROWN & Co., LTD., with a capital of £50,000, have acquired the 
interests of Mesars. Payne Gallwey, Brown & Co., formerly trading 
at 49, Queen Victoria Street, Е.С. 4. The offices of the new com- 
pany are at 58, Victoria Street,S.W.1. Sir J. F. Payne Gallwey 
and Mr. С. L. Brown, A.M.I.E.E., are joint managing directors. 
The company carries on the business of a central organisation for 
the distribution of machinery. equipment and stores for collieries 
and works, exporters and importers, and it also carries out com- 
plete equipment of collieries, c. . 

Messes. BROLT, LTD., of Birmingham, have built and equipped 
a large works and head office at Rood End Road, Oldbury, to meet 
the increased call for their manufactures. The Princip Street 
works will be continued as a repair and service depót. 

MR. J. Dyson. electrical engineer, of 7, Aldermanbury, Bradford, 
has acquired additional premises at No. 1, Hustlergate. 

MESSRS. PAXTON & GEORGE have started in business as butchera' 
outfitters and electrical engineers at St. Peters, Gilmore Place, 
Edinburgh, and they desire to receive electrical manufacturers’ 
catalogues, display cards, &c. Mr. W. J. Paxton was for some 
years on the engineering staff of the Clyde Valley Electrical 
Power Со. 

Messrs. JOHN ARMSTRONG & Co. are commencing business ая 
electric light and power engineers, at Lancaster Buildings, Barton 
Square, St. Ann Street, Manchester. Manufacturers’ lista are 
asked for. 

THE ELECTRICAL SPECIALITIES Co., LTD. whose registered 
offices are in Sheffield, have taken over the wholesale business 
carried on by Electro Agencies, of 21, Woodstock Street, Oxford 
Street, London, W. 1, where the business will be carried on as usual. 


New Spanish Company.—The Sociedad Hidro-electrica 
del Cado is the name of a new company which has lately been 
formed in Barcelona, with a capital of 7,500,000 pesetas. 


Catalogues and Lists.ä— THE FALKIRK IRON Co., LTD., 
Falkirk.— List No. 219. Priced and illustrated leaflet dealing 
with the latest development of the Falco" electric cooker. The 
makers state that deliveries can be made from stock. 

FULLER'S UNITED ELECTRIC WORKS, LTD. Woodland Works, 
Chadwell Heath, Essex.—Cata!ojrue 69, describing portable accumu- 
lators (principally designed for automobile starting and lighting), 
hand-lamps, and small armoured cables. Priced and illustrated. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Road, W. C. 1.—" Heat Treatment Bulletin No. 19." The 
Transformation Ranges of Steel." 

THE BRITISH THowsoN-HousToN Co., LtD., Mazda House, 77. 
Upper Thames Street, Е.С. 4.—Sections 1 and 2 of new price-list 
giving illustrations and prices of а wide range of street lanterns for 
use with Mazda half-watt lamps. Data and characteristic curves 
are given foreach type. Section 2 deals principally with water- 
tight and gastight fittings. 


Calendar. — THE HACKEHRIDͥGE Савік Co, L., of 
Hackbridge, Surrey, have sent ua a handy and pleasing little 
ealendar-card for desk use during the month of March. It is 
intended to issue such cards monthly, 


Domestic Electrification, — Copies of the coloured 
supplement relating to this subject which appears in the Beama 
Journal for February can be obtained from the offices of the British 
Electrical Development Association (Inc.), 84, Kingsway, W. C. 2. 


Foreign Trade.—FEsRUARY Fiaures.—The following 
are the values given of electrical goods and machinery in the official 
returns of imports and exports for January :— 


February, inc. or 2 months, 1920. 
1920. doc. Inc. or dec. 
IMPORTS. £ £ £ 
Electrical goods, &o. ... 91,706 — 38,153 — 22,251 
Machinery ... . . 1, 383,429 + 114,154 + 863.211 
EXPORTS. 
Electrical goods, &c. ... 629,247 + 388,974 + 273,282 
Machinery - 4 . 2.743, 237 +1,260,118 + 271,243 


National Joint Board of Employers and Staff Members 
(Electricity Supply Industry).—A special meeting of the above 
Board was held at the Ministry of Labour on the 6th inst., to con- 
sider matters referred to the Board by the E.P.E.A. Mr. R. P. Sloan 
was elected chairman of the meeting. The E.P.E.A. called the 
attention of the Board to the action of the Poplar Borough Council 
in declaring that the E.P.E.A. was not a recognised Trade Union, 
and instructing certain members of the technical staff of the 
undertaking to join the E.T.U. or the Municipal Officers’ Association. 
After discussion, the employers’ side of the National Joint Board 
agreed that they would notify the Poplar Borough Council that 
they recognised the E.P.E.A. as a Trade Union duly registered, and 
a competent body to deal with matters affecting the technical staffs 
in the Electricity Supply Industry. The members of the employers’ 
side of the board were further of the opinion that members of the 
E.P.E.A. in the employ of the Poplar Borough Council should be 
accepted as belonging to a recognised Trade Union. 

The E.P.E.A. cited the case of the Bournemouth and Poole 
Electric Supply Co., which had instructed one of its senior officers 
that he must resign his membership of the E.P.E.A., on the ground 
that " he could not sit on both sides of the table." The employers' 
side of the Joint Board agreed to notify the Bournemouth and 
Poole Electric Supply Co. that it had decided that the members of 
the technical staff up to and including the deputy chief official " 
might quite properly be members of the E.P.E.A. 

As it is stated that the duties of Mr. Goodyer are such as to 
bring him within the above grades, no exception can be taken to 
his membership of the E.P.E.A. 

The E.P.E.A. referred to the position of affairs at Stalybridge, 
and the evidence indicated that the Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board had 

(a) Refused to institute a Committee of Inquiry into this 
dispute. 

(^) Refused to refer the dispute to the employers’ side of the 
National Joint Industrial Council (Electricity Supply Industry). 

(c) Refused to hear the representatives of the E. P. E. A. in con- 
nection with the dispute. 

The employers’ side of the National Joint Board agreed to urge 
the Minister of Labour to order an inquiry into the dispute 
between the Stalybridge Board and the E.P.E.A. Further par- 
ticulars as to the Stalybridge dispute appear in our Notes pages. 


American Westinghouse Employés Insared.—One of 
the largest group insurance policies on record has been issued by 
the Hartford Travellers' Insurance Co. to the employés of the 
Westinghouse Electric Co., who have been insured for $20 ,000,000.— 
The Timex. 


A German Amalgamation Rumour.— Reports were in 
circulation on the Berlin Stock Exchange. last week, to the effect 
that negotiations were proceeding with a view to the amalgamation 
of the F. Krupp Co., the A.E.G., and Felten & Guilleaume. It ia 
unofficially explained, however, that the rumours were due to a 
proposed agreement under which the Krupp Co. would supply the 
А.Е G. with a definite quantity of seini-finished materials. 


Auction Sales.—By order of the Controller, Aircraft 
Department Disposal Board, Messrs. Goddard & Smith will sell by 
auction, on March 26th, at Earl's Court Exhibition, a quantity 
of balloons and balloon gear, also about 3,500 2-volt accumulators, 
insulating cable, &c. Assets Auctions Co. will sell by auction on 
March 18th, at Newington Causeway, the stock of an electrical 
factor. For particulars see our advertisement pages to-day. 


Dock Electricians’ Strike,.—O wing to four G.P.O. 
employés engaged in installing telephones being non-Unionista, all 
the electricians at the Tilbury, Millwall, Blackwall, and Royal 
Albert Docks stopped work on Saturday last as a protest against 
the employment of non-Union labour, says the Westminster 
Gazette, А liner had to leave Tilbury in an unfinished condition 
with regard to electrical fittings, owing to the sudden termination 
of work by the electricians. 


Liquidations and Dissolutions.— COLLINS ENGINEERS, 
LTD., 394, Keens Road, Croydon.—In this matter a summary of the 
statement of affairs has now been issued, and according to this 
the unsecured creditors’ claims amount to £15,363, while the 
assets are estimated to produce E 6.549. There are other liabilities 
put down at £3,901. but these are not taken to rank in the state- 
ment of affairs. Then claims of the debenture holders amount to 
£10,000. and the assets are not sufficient to meet these claims by 
about £3,450, while there are preferential oreditora in respect of 
taxes and wages amounting to £1.300, the deficiency as regards 
creditors, therefore, being £20,114. Ав regards contributories 
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there is stated to be а total deficiency of £25,114. It appears 
that the winding-up order was made on December 11th, 1919, on a 
creditor's petition. On October 7th, 1919. one of the debenture 
holders appointed a receiver, Mr. Maurice L. Wells. of 118, New- 
gate, Street, E.C., who took possession on that date. The receiver had 
since been endeavouring to work up a large stock of parts to 
complete dynamo lighting sets, and although more may now be 
realised than appears in the statement, there seems no prospect of 
any dividend for the unsecured creditors. The failure of the com- 
pany is attributed by Mr. Collins to losses on manufacture of muni- 
tions and losses incurred in manufacturing the A.P. Lighting 
Dynamo Set, which the company believed was a valid patent, 
but which tarned out to be worthless. He further states 
that the machinery installed by Mr. Robinson, for the purposes 
of carrying out the munitions contracts was after six months 
of working found to bé unsuitable; that it had to be acrapped 
and replaced by larger and more expensive machinery, and 
that the. loss of output during that period was serious; that 
the quality of iron castings supplied by various manufacturers was 
unsatisfactory in 75 per cent. of the deliveries; that huge 


rejections of materials were made, and the loss of labour and 


output on this faulty material was persistent and heavy ; that the 
Ministry of Munitions at last undertook to help to get suitable 
material, but it was some months before manufacturers could be 
found to supply a suitable quality; that the Armistice was 
declared just when proper qualities and quantities of raw materials 
were coming in and the machinery and labour were co-ordinating, 
and when the company was delivering 20,000 fuse plugs weekly ; 
that at the end of 1918 the company’s trading losses on war con- 
tracts had amounted to about £12,500; and that approximately 
£8,000 expended on the mass production of the dynamo lighting 
set has been lost. 

Cosmos CONSOLIDATED, LTD.—Winding up voluntarily. Liqui- 
dator, Sir A. F. Whinney, 1B, Frederick Place, Old Jewry, E.C. 

Cosmos ENGINEERING Co. LTD.—Winding up voluntarily. 
Liquidator, Mr. T. D. Cocke, 14, Gresham Street, E.C. Meeting of 
creditors March 19th. | 

MOTIVE POWER IMPROVEMENT Co., LTD.—Meeting. April 12th, 
at 6, Eldon Street, E.C., to hear an account of the winding-up from 
the liquidator, Mr. D. G. Jarvis. 
JAMES NELSON, JOHNSON & Co., electricians, 25, Porter Street, 
and 68A, Wright Street, Kingston-upon-Hull — Messrs. T. Hall and 
J. N. Johnson have dissolved partnership. Mr. Hall will attend to 
debta. 8 

FURNEAUX & THOMAS, electrical engineers and contractors, 
Swansea.—Mr. А. L. Furneaux and Mr. А. G. Thomas have 
dissolved partnership, Debts will be attended to by Mr. A. G. 
Thomas. * | 

JOHNSON, O'SULLIVAN X Co., electrical engineers, 5, Manor 
Parade, Church End, Finchley, N.—Mr. H. W. Johnson and Mr. J. 
O'Sullivan have dissolved partnership. Mr. H. W. Johnson will 
attend to debta апа continue the business under the same atyle. 


Merchandise Marks Committee.—This Committee met 
at the Board of Trade, last week. Witnesses on behalf of the 
Association of British Chambers of Commerce and the Sheffield 
and London.Chambers of Commerce dealt with the marking of 
imported, transhipped, and re-exported goods, and considered, 
among other things, the problems arising in connection with 
imported raw materials and with goods which undergo processes 
in more than one country. The probable effects of the adoption 
of empire, national. and community marks of origin were con- 
sidered, and representations regarding the improper use of British 
hall marks abroad were made by the Sheffield Chamber. The 
questions of the marking of imported goods, the prevention of 
false descriptions, the use of national trade-marks, and the pro- 
tection of British marks in foreign countries were dealt with from 
the points of view of their respective industries. 


British Trade with France.— The British Chamber of 


Commerce in Paris reports à membership of nearly 2,000, as against 
800 before the war. 


Book Notices.— Mathematical Tables." Price 4s. 6d. 
net. Рр. 80. "Five-figure Logarithms and Trigonometrical 
Functions." Price la. 6d. net. Pp. 40. By W. E. Dommett and 
Н. C. Hird. London: James Selwyn & Co., Ltd.—The former 
forms the second volume of a series of engineering tables and data, 
and contains five-figure logs, hyperbolic logs, and logs of functions, 
trigonometrical tables, general tables of squares, cubes, roots, &c., 
decimal equivalents and conversion tables, and mensuration tables 
for circles and spheres. The text is clearly printed and set out, 
on matt-surface paper, the lines being grouped where possible, 
to facilitate reference, and the decimal equivalents are generally 
carried only to five figures, which is ample for most purposes. The 
second book (a paper-backed brochure) contains the most useful of 
the tables given in the larger volume. АП the tables are upright, 
which is by far the most convenient arrangement. 

Aluminium Sheet,” Aluminium Ciroles, and Aluminium 
Tubes, are three pamphlets published by the British Aluminium Co., 
Ltd., with a view to supplying the information so often sought by 
those in the aluminium industry. The notes are practical, concise 
and in & bandy form. The B.A. Co. will supply copies gratis to 
those interested in the subject. 

" Electric Lighting in the Home." Ву Leon Gaster and J. S. 
Dow (32 pp.). London: Pitman & Sons, price 6d. net.—Notes on 
effective lighting for a complete honse, detailing the requirements 
of each room. | 

We have received а copy of the first number of The Rubber Age, 
a monthly paper issued at 1s., from 13, Essex Street, Strand, W. C. 2. 


.soot-blowers аге recommended for all boilers in this station. 


There are many notes of topical interest respecting rubber and the 
rubber trade, and subjects dealt with in article form include :— 
The future of the rubber industry ; rubber for paving and flooring ; 


rubber shock absorbers; rubber and aviation; the plantation 


industry, &c. | 

“The Henley Telegraph," the staff magazine of W. T. Henley's 
Telegraph Works Co., Ltd. Vol. I, No. 2 (32 pp.), price 6d. — This is a 
well-produced journal of no mean literary merit ; it contains ahort 
articles and notes of general interest, and devotes a good deal of 
attention to the firm's social side. D 

Vickers’ News.“ Vol. I, No. 11.— This number includes notes 
on the Kwall Falls (Niagara) Power Scheme, and other Vickers 
undertakings. | 

"Text Book on Machine Drawing for Electrical Engineers." 


Ву E. Blythe. Рр. 81, 18 plates. London: Cambridge University 


Press. Price 208. net. 
" The Propagation of Electric Currents in Telephone and Tele- 


graph Conductors.” By Prof. J. A. Fleming. London: Constable 


and Co. Price 21s. net. 


Technologic Paper, No. 143, of the U.S. Bureau of Standards. 


A Study of the Deterioration of Nickel Spark-plug Electrodes in 


Service.” 16 pp. Washington: Government Printing Office.— 


Notes on investigations into the effects of heat, &c., on nickel wire 
electrodes, illustrated by photomicrographs. 
Tilling-Stevens Gazette." Vol. I, No. 1 (16 pp.).—This first 


number of the magazine for the employés of Messrs. Tilling- - 


Stevens, Maidstone, is well produced and illustrated. | 
А Dutch Export Veto Raised.—The Dutch Ministry o 


Oomaerce and Industry has just issued an order removing, as 


from March Ist, the export veto on dynamos, motors, apparatus, 


Ko., with the exception of electricity meters. 


German Export Veto Removed.— The export veto 
imposed by the German Government, last December, has been 
abolished in the case of spare parta for electrical machinery, arc 
lamps, and electrical heating and cooking apperatus. 


New French Electrical Company.— A new company has 
lately been formed in Paris (39, Rue des Acacias) with a capital of 
2,000,000 fr., and the title La Société Le Transformateur (Matériel 
Electrique et Mécanique). 


LIGHTING AND POWER NOTES. 


Athlone.— ELECTRIC LicoHrIiNG ScHEME.—Owing to the 
unsatisfactory state of the gas works, the Council bas called in an 
expert to prepare a scheme of electric lighting for the town.. 


Barnstaple. —48-Hour WrEEK.—The Town Council has 
adopted the 48-hour week system at the electricity works, and 
additional staff has been engaged accordingly. The wages of 
almost all the employés have been increased, and the assistant 
electrical engineer is to receive an additional £25 per annum. 

PROPOSED PRICE INCREASE.—The Town Council has applied to 
the Electricity Commissioners for an order to increase the maximum 
charge for electricity. 


Batley.— Loax.— The Electric Lighting Committee is 


seeking borrowing powers for plant and cable extensions. 
Blackburn.— ELECTRICITY SUPPLY. — It has been decided 


to inquire from the Darwen Corporation whether it is still desirous , 


of Blackburn supplying electricity next winter ; also to apply to 
the Commissioners for permission to supply electricity to the town- 
ships of Rishton, Wilpshire, and Great Harwood, situated on the 
borough boundary. | | 
NEW PLANT.—The Town Council has adopted the report of the 
electrical engineer advising the purchase of an additional 10, 000-Kw. 
set and accessories at the new Whitebirk station. Mechanical 


Blackpool.— ReEnaTE.—The rebate to domestic consumers, 
consequent upon the reduction in coal prices, has been fixed by the 
Electricity Committee at }d. per unit from January Ist last. 


Blirkenhead.— Loan SancTIONED.—The Town Council 
has received sanction to a loan of £21,331 for plant, mains, &o. 


Bolton.—PROPOSEKD Prick INcREASE.—The electrical 
engineer has submitted the following suggestions to the Electricity 
Committee to meet the increased cost of production. The price 
per unit for lighting to be raised by O'Id., with a minimum charge 
of 30s. per annum. Power to ordinary consumers to be increased 
by 024. per unit. To bulk consumers the charges should be raised 
from the present scale of 30s. to £2 108. per KW. to a new scale 
ranging from £3 88 to £3 188. per KW. The charges to bulk 
consumers not included in this scale to be increased by £1 per KW. 


Bradford.—"v'B-SrATION.—AÀ scheme for the recon- 


struction of the Bolton Road sub-station has been selected from . 


five alternative proposals by the city electrical engineer. г 
The Electricity Committee has approved the laying of mains to 
Richmond Road, Longside Lane, and elsewhere, at a cost of £125. 


Braintree.— BULK SurPLX.—At a recent meeting of 


the Council, a report of the Electricity and Lighting Committee 


regarding the advisability of obtaining a bulk supply for the 
distriet was adopted, and a licence is to be applied fer, 
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Colwyn Bay.—BuLk SuPPLY.—The North Wales Power 
and Traction Co. has commenced the erection of overhead lines 
from the Dolgarrog station by means of which a bulk supply is to 
be transmitted to Colwyn Bay under the terms of а recent 
agreement. 


Colchester.—PRicE INCREASE.— The Town Council has 
increased the price of electricity to 9d. per unit for lighting and 
by 4d. per unit for power. 


Continental,.—FRANcE.—According to the Economiste 
Européen, the French found no large water-power works in Alsace- 
Lorraine, but these provinces might well supply 1 million H P. if 
the scheme for exploiting the Rhine from Bale to Lauterburg were 
realised. Portions of this scheme were prepared by the German 
authorities before the war. The French Public Works Department 
has made further plans of far-reaching importance; eight power 
works are to be erected, extending from the Swiss frontier to 
Markelsheim, near Strasbourg, which will develop on an average 
800,000 H.P. Later on the water of the section of the Rhine below 
the influx of the Ill will be utilised.— Economic Review. | 

Discussing the question of the advisability of importing ooal 
or electrical energy produced in England to work French railways, 
the Rerue Générale d' Electricité says :—M. L. Neu has submitted 
to the Ministry of Industrial Reconstruction the idea of subetitut- 
ing the importation of electric energy from England to France, for 
the importation of coal. The question of the use of undersea cable 
for high-tension current may, he says, be considered as settled, 
since an installation of this kind has been working for several 
years between Sweden and Denmark, at 25,000 volta for a power of 
50,000 Kw. M. Neu's problem, therefore, involves no new principle. 

Application has been made by the Electrique de Bretagne, 
located at Rennes, for a concession from the State, on public 
utility grounds, to set up a distribution network to serve the dis- 
tricts comprised within Guichen (départ. Ille-et-Vilaine), and 
Châteauneuf (départ. Cotes-du-Nord), with branches to Dinan, 
Bécherel, Dol, Combourg, Rennes, and Cháteaubourg-Jauzé. 

In the mining region of Marles, Pas de Calais, 125,000 miners 
are on strike, АП the local railway workers'and employés at 
the electrical works have also ceased work. It is feared that the 
trouble may spread to Bruay and other mining centres.— Daily 
Mail, 

SWITZERLAND.—The North-East Switzerland Power Works, 
which has largely increased the power generated in the last few 
years, intends to erect three new generating stations, viz., at 
Bottetein-Gippingen, on the Aar, at a coat of fr. 65 millions, to 
generate 260 mill. Kw.-hours ; and at Wäggital, near Zürich, at а 
cost of fr. 60 mill, to generate 60 mill. Kw.-hours. The company 
intends to issue new capital for fr. 114 mill, viz., fr. 34 mill. in 
ordinary and fr. 80 mill. in preference shares. The shares will be 
divided among the cantons. 

The company proposes to issue а debenture loan for fr. 15 mill. 
and its customers will be asked to pay more for their electrical 
energy.— Economic Review. 

DENMARK.—The Department of Overseas Trade has received 
advice from Н.М. Chargé d'Affaires in Copenhagen to the effect 
that the Copenhagen Municipality is considering the vote of nearly 
3,000,000 kroner for a 10,000-kw. turbo-generator for the electri- 
cal works, and 270,000 kroner for the conversion of 10 boilers to oil 
firing; 480,000 kroner for tank and piping installations, and 
2,202,000 kroner for the extension of transmission and high-tension 
cables. It is further stated that one or two of the provincial 
municipalities of Denmark are increasing their electrical plant, 
and it is suggested that British firms which are represented in Den- 
mark should request their local agents to watch proceedings 
carefully with a view to obtaining a share of this business, It 
will be necessary to consider the question of credit terms in view 
of the unfavourable Danishexchange. At present rate of exchange, 
22-23 kroner = £1. 


RUMANIA.—The Ministry of Finance has introduced a Bill to 


. authorise an increase in the taxes on petroleum products and on 


electricity. It is calculated that the revenue from these two sources 
will exoeed 2,000,000,000 lei per annum. 

GERMANY.—It is reported that a large boiler burst, on the 
morning of March 9th, at the Rhenish-Westphalian electricity 
works, burying about 90 workmen. At least 50 persons are 
estimated to have been killed. 


Dingwall.— SrREET LiGHTING.—The Electric Light Co. 
has offered to adapt the present gas lamps for electricity аба 
cost of £625. The Town Council has referred the matter to the 
Lighting Committee for investigation into comparative costa. 


Doncaster.— EXTENSIONS.—The Corporation has approved 
estimates totalling £120,850 for the provision of new plant, &c. 
Application has already been made for permission to borrow 
£ 40,000. 


Gillingham (Kent).—SuPPLYv From Dockxyarp.—The 
Town Council has decided to grant a licence to the Naval author- 
ities at Chatham Dockyard to supply electricity to the Medway 
Shipbuilding Co., at works to be constructed at St. Mary’s Island, 
for ат, agreed period and prices. 


Harrogate.—LOAR.— Borrowing powers are being sought 


for £15,700 for the establishment of a subsidiary power atation 
near the Royal Bath, and for the installation of two 600-H.P. Diesel 
engines, to replace vertical steam engines which are now considered 
obsolete. 


Holme.—Girr To CouxciL.—The electricity under- 
taking, inaugurated about six years ago, has been handed over to 
the District Council. The formal proceedings took place last week, 
Mr. C. Tinker, the chairman of the Holme Electric Co., making a 
gift of the whole of the plant to the Council Mr. Tinker had 
bought all the shares, representing а capital of £900. 


London.— Sr. Panckas.—The borough electrical engineer 
has been instructed to submit а scheme of extensions to the Elec- 
tricity Commissioners. This will include the addition of a 
7,000-K w. turbo-generator, at an estimated cost of £60,000 and 
mains extensions in the King Street, Starch Green, Shepherd's 
Bush, and Wood Lane districts, costing approximately £21,700. 

A five-fold increase in the number of consumers during the past 
year was announced at the annual meeting of the Metropolitan 
Electric Supply Co., on March 9th. Everything, it was said, pointed 
to а great broadening out in the use of electricity. 


Loughborough.—PRoPosED  ExTENSIONS.—The Town 
Council is seeking the permission of the Electricity Commissioners 
to extend the generating station at an estimated cost of from 
£150,000 to £180,000. It was stated at & Council meeting that 
manufacturers’ demands could not be met unless these extensions 
were carried out, 


Maidstone.— Lqans.— The Town Council has applied to 
the Electricity Commissioners for loans of £15,000 for a 500-Kw. 
rotary converter, switchgear, transformers, &c., needed for the 
supply of power to works at Tovil, and which will bring 
іп a revenue of at least £14,500 a- year; and £6,500 for 
mains, &c., for the supply to the Cherry Orchard Estate. The 
Council is to take steps to supply for hiring purposes fittings and 
appliances for heating, lighting, and motive power. 


Newcastle-on-Tyne,—DIvIDENDs.— Out of а net profit 
for the year of £21,593, Newcastle-on-Tyne and District Electric 
Lighting Co., Ltd., proposes paying a dividend at the rate of 4 
cent. free of income-tax, and carrying forward £13,263, Outlay 
on buildings, plant and mains totalled £19,000 for the year. 


Salford.—Loan.—Sanction is being obtained for the 
borrowing of £144,344 for expenditure upon additional plant and 
cable extensions. Two items included in the proposals 
generating plant (£47,340), and boiler-house plant (£42,000). 


South Shields.—PRIOES.— The Electricity Committee 
has been approached by representatives of several of the lurgest 
power consumers, who request that if no reduction can be 
made in the present charges, which are oonsidered too high, at 
least а guarantee should be given that rates will not be further 
raised. After consideration of the proposal, the Committee has 
decided that a guarantee of this nature can only be given if clauses, 
governing conditions created by rises or decreases in the cost of 
labour and ooel, are inserted. It is accordingly willing to enter 
into an agreement over a period of years on these conditions. 


St. Helens.—Loan SaNcrIONED.— The Town Council 
has received permission to borrow £21,414 for the purchase of 
additional switchgear, economisers, coal-handling plant, &c. 


Swindon.—Lo4N.—The Town Council has applied for 
& loan of £20,000 for additional plant and cable extensions. 


Watford.—PROPOSED PRICE INCREASE.— Sanction to the 
Urban District Council's proposal to raise the price of electricity 
from 8d. to 9d. per unit is being withheld pending the receipt of 
more complete particulars. The Urban District Council intends 
to give a supply to Radlett as soon as possible. 


Water Power.—A special Committee, under the chair- 
manship of Sir John Snell, is investigating the possibility of 
utilising water power, both river and tidal, to generate electricity, 


and is drafting a report on how these means can be profitably _ 


employed in Great Britain. 
West Riding (Yorks.).—BULK  SUPPLIES,—A recent 


issue of the Yorkshire Observer gave some interesting infor- 
mation regarding the number of municipal authorities which have 
elected to take а bulk supply from а power company rather than 
incur the cost of extensions. Among these are Dewsbury, Batley, 
and Todmorden. The Brighouse Council has found it more 
advantageous to close down the town electricity works and take a 
bulk supply from the Yorkshire Power Co. 


Wigau.—EXxTENSIONS.—The Town Council is to apply 
for sanction to a loan of £50,000 to carry out extensions, including 
sums of £24,000 in connection with Ryland’s Mills, and £12,000 for 
the Worsley Mesnes Mill. 


Worthing.— Loan Sancrion.—The Town Council has 


received sanction to a loan of £3,173 for the renewal of cables. 


Wrexham.—Pricz REVISTION.— The Town Council has 
adopted the following revised scales of charges for electri- 
city :—Power and heating, for the first 400 units per quarter, 
34. per unit plus 10 per cent.; and beyond, 21d. plus 10 per cent., 
less a discount of $d. per unit on all energy used, for prompt pay- 
ment; or 328. net per quarter for each KW. of maximum demand, 
plus ld. per unit, and 30 per cent. ; for heating premises lighted 
throughout by electricity, 14d. plus 15 per cent., leas 4d. discount. 
A special rate of 64d. per unit less $d. discount, for factory, work- 
shop, or warehouse lighting where 10,000 units per annum are 
taken for power, has been abolishei 
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TRAMWAY AND RAILWAY NOTES. 


n.—lIRAMWAY SHELTER.—Mr. T. Gorden, of 
Blackpool, has promised to defray the cost of a tramway-waiting 
shelter а& Aocrington, costing £600. 


Belfast.—ADDITIONAL ROLLING Srock.—lIn response to 
an appeal by a Labour Councillor for better travelling facilities for 
shipyard employés (numbering 10,000), it was stated that new cars 
would be delivered by the end of April if there were no industrial 
disputes in the meantime. The Corporation workshops are to be 
extended to enable the construction of cars to be accelerated. 


Birmingham.—By-Laws.—A new by-law is proposed 
to compel motorists to come to a standstill before passing stationary 
tramway cars which passengers are leaving or entering. 


Blackpool.— ADVERTISEMENTS.—The Tramways Com- 
mittee recently decided to dispense with advertisements on tram- 
cars. Advertisements are to be accepted on the newly acquired 
Blackpool and Fleetwood cars until present contracts expire, after 
which advertising is to be discontinued. 


Burnley. — New Cars.—The Tramways Committee 
recommends the purchase of five additional single-deck tramcars, 
and the construction of two sidings and pits at a cost of 
£19,732. The Ministry of Transport is to be asked to sanction 
а loan for this purpose. | 

FARES.—Although it was stated at a Council meeting that wages 
increased by £24,000, and total working expenses by £33,000, 
against a revenue increase of £32,000, а proposal to inorease ld. 
fares by 50 per cent. was defeated. | 


Chesterfleid.— Time ExTENSION.— The Minister of 
Transport has extended the time under the Corporation Railless 
Traetion Act, 1913, for the completion of the overhead equip- 
ment, &c., until August, 1921, and for the completion of certain 
tramways (Corporation Act, 1914) until July, 1921. 


Continental.—FRANcE. — The Administration of the 
Railways has recently placed an order with Belgian manufacturers 
for 12,000 passenger coaches, which must be delivered within six 
months. At the same time, the Minister invited manufacturers to 
supply 42 new coaches, which are to be coupled to future elec- 
trically-driven trains. The Railway Department thus appears to 
be desirous of being equipped in advance, in view of trials which 
may be made during the year on the Brussels to Antwerp line, the 
first on which experiments will be made of electric traction. These 
ooaches cost 250,000 fr. each (£12,000 nominal) They will be 
built of iron throughout, and will carry 100 passengers. Their 
length will be 21 metres. We may say in this connection that the 
5,000 21-ton metal coaches ordered recently will involve an outlay of 
80,000,000 fr. We аге assured that the Belgian State is preparing 
a fresh order for wagons.— Г’ Electricien. 

NoRwAY.—The strike on the Christiania tramways has been 
brought to a satisfactory conclusion, the officials having accepted 
the Government terms. The tramway company will in future be 
subsidised by the municipality, being unable to meet its own 
liabilities in respect of wages, pensions, &c.— Economic Review. 

. SWEDEN.—The Swedish State Railways have asked the Govern- 
ment for а loan of 75,000,000 crowns for the electrification of the 
Stockholm-Gothenburg line, in order to save the high costs of fuel. 
It is calculated that with the present high price of coal the 
electrification costs will be redeemed in four years.—Morning Post. 


Gateshead.— F anes.—The Town Council has disapproved 
of the request of the Gateshead and District Tramways Co. to 
terminate the existing agreement by which the company charges 
Id. for all journeys on ita routes, and to substitute a scale of fares 


up to a maximum of 3d. for a journey of 3} miles. Among other 


objections is one that the service is inadequate. 


Halifax.— YEAR'’s WORKING.— The report covering the 
year ended March 31st, 1919, shows a total income of £119,716, and 
an expenditure of £111,757, leaving a gross balance of £37,958. 
The net profit, after deduction of loan interests, income-tax, &c., 
was £10,767. The total number of passengers carried during the 
period was 24,516,973, including blind persons and disabled soldiers, 
who were allowed free journeys. 


London.— DEPTFORD.— Evidence is to be submitted to 
the Advisory Committee on London Traffic, in order to prove the 
necessity of an underground railway for South-East London. 

FARE INCREASE.—On Wednesday, after an all-night sitting, 
the London County Council decided to increase tramway fares by 
reducing the distance of the present stages. The new scale will 
come into operation as soon as the necessary arrangements can 
be made. А Committee of Inquiry is investigating the general 
conditions under which the tramways are operated, and, after it has 
reported, the Council will decide if it shall apply for powers to 
increase the statutory fare limit. 


Newcastie-on-Tyne.— PROPOSED FARE INCREASE.— The 
City Council has received & report from the Tramways Committee 
urging increases in fares. The basis of the proposed new scale is 
ld. per mile, 14d. two miles, and 2d. for three miles. Halfpenny 
stages, with one exception, are to be abolished, workmen's and 


school-children's fares to be revised, and free travelling coupons for 
employés to be discontinued. It was stated that although the 
increase in revenue since 1915, has been £190,000, working expenses 
have risen by £234,000, of which £151,000 represents wage 
increases, With the exception of Glasgow, where the undertaking 
is being run at а loss, Newcastle is the only town where fares on 
municipally-owned tramways have remained at the pre-war level. 
The matter was eventually held over to another meeting. The 
Tramways Committee is arranging for the purchase of 20 new cars. 


Railway Electrification.—It is reported that the Minister 
of Transport has appointed a committee to report upon the eleo- 
trification of main-line railways. 


St. Annes.—OPPosrrION TO BiLL.—St. Annes Tramways 
Purchase Bill is being opposed by the L. & Y. and L. & N. W. Railway 
Compenies, Lytham Council, and Blackpool Council. An interview 
has taken place between representatives of St. Annes and Lytham 
Councils, and a letter containing amended terms has been sent to 
Lytham Council. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—At a meeting of the Northamptonshire 
Chamber of Commerce last week, attention was drawn to the delay 
in cabling to the East. It was mentioned that а transaction 
involving a sum of £280,000 which would have been completed, 
had the cable gone out promptly, fell through owing to the 
differenoe in the value of the rupee making an adverse difference of 
about £14,000 in the quotation. | 

The daily Press announces that the Atlantic-Pacific cable 
between the U.8.A. and the Far East, which has been interrupted 
for some time, was restored on February 28th. The Pacific cable 
between Australia and Canada is still interrupted. The Eastern 
Telegraph Co. has just laid two new cables, one from Cornwall to 
Gibraltar, and the other from Malta to Alexandria. The cable 


ship which completed this work was expected in London last 


week, and she will load up а new cable to lay between Aden and 
Bombay. It is hoped to bring this cable into service in May next. 
Another cable from Gibraltar to Malta, and one from ras to 
Singapore are to be laid shortly. 


France.—A high-power wireless station is to be erected 
at Croix d'Hinge, near Bordeaux. According to Weltwirtschaft 
it will be five times as powerful as the Eiffel Tower station ; it will 
be completed this year, and will be capable of transmitting 72,000 
words per day with a range of 20,000 km.— Economic Reriew. 


Japan.—A new wireless station has been opened near 
Tainan, Formosa, says Weltwirtsehaft, for the use of the Japanese 
Navy, and another station is to be erected near Lin-shu-tun, in 
Manchuria.— Economico Review. 


New Telephone Exchange.—Particulars of the Stepney 
Borough Council's opposition, in view of the shortage of housing 
accommodation, to the erection of the new telephone exchange at 
Spitalfields, have been brought to the notice of the London County 
Council and the Housing of the Working Classes Committee, and 
the latter authority has been in communication on the subject with 
H.M. Office of Works, acting for the P.M.G. The erection of the 
permanent exchange to occupy the whole site (comprising 30 houses 
and purchased by the P.M.G. in 1913), has, for the present, been 
deferred, it is now proposed to erect а temporary exchange опа 
pert only of the site, and the disposed tenants will be acoom- 
modated in some of the unoccupied houses. 


Portugal.—A strike of railway, postal and telegraph 
workers commenced on March 2nd. Disorders have taken place, 
and railway and telegraphic communication between Portugal and 
Spain was completely interrupted. The Vigo-Lisbon cable is no 
longer working. 

The principal telegraphic centres have been occupied by military 
telegraphists, who, after repairing the damage, re-established some 
of the lines. 

Nearly two months have elapsed since the telephone employés 
went on strike, and the instruments at the Lisbon central exchange 
were destroyed. 


Ship's Wireless.—The standard ship's wireless sets in 
the past have been capable of transmitting messages an average 
distance of 200 miles, and of receiving messages sent out by stations 
like Poldhu, up to perhaps 1,500 miles. А ship in mid-ocean in the 
past requiring to send messages to coast stations on either side of 
the Atlantic, has had to relay these messages across a chain of other 
ships. A new maritime wireless set has, however, been evolved by 
the Marconi Co. employing continuous waves which, although 
occupying lees space than the apparatus in use until now, has an 
efficient transmitting radius of 1,500 miles. One of these was 
fitted on the Zmperator, & second on the Carmania, апа a third on 
the Mauretania, Business men on the Zmperator were able to send 
wireless messages from that ship direct to the British Admiralty 
wireless station at Aberdeen and the Canadian Government station 
at Barrington Passage. They were also able to maintain direct 
communication with the Carmania, 1,000 miles distant. The result 
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was a heavy exchange of traffic in commercial messages, and with 
the co-operation of the Post Oftice authorities in this country, some 
excellent performances in the matter of speed were recorded. 
It is now possible for a person in London to communicate 
quickly with passengers on these vessels at any time during their 
voyage at a charge of only 103d. per word. Of this 104d., the Post 
Office receives 62d. for shore wireless and landline services. These 
new wireless equipments on these vessels are additional to the aeta 
hitherto installed, mainly for the purposes of safety at sea, and it 
is intended that they shall be used exclusively for traffic require- 
ments. 


Spain.—The Spanish Government, says Weltwirtschaft, 


intends to lay а Spanish-Morooco submarine cable between Cadiz 
and Larache.— Economic Reriew, 


Wireless  Direction-Finding  Stations.— The London 
Gazette, March 5th, contains an Admiralty Notice to Mariners, 
No. 363 of 1920, which relates to wireless direction-finding stations, 
and gives regulations for D.F. stations in Canada, Newfoundland, 
U.S.A., United Kingdom, France, Italy, and Germany. 


Wireless Telephony.—According to Berlin newspaper 
reports, the trials of wireless telephony from Berlin to Karls- 
borg, in Sweden (435 miles), and from Berlin to Moscow (1,060 
miles), have proved successful.— The Timex. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the no dr indicates 
the issue of the ELBOTRICAL REVIEW in which the “ Official 
Notice " appeared.) 


OPEN. 
Aberdare. — March 20th. Urban District Council. 


Reconstruction of existing tramways; also new tramways. Mr. 
E. М. Lacey, 12, Victoria Street, S.W. 1. 


Australia,—MELBOURNE.—April 12th. City Council. 
Two 2,000-Kw. rotary converters ; H.T. switchgear, 6,600 v.; D.C. 
switchgear, 600 v. (January 30th.) 


Aylesbury.— March 25th. Installation of electric light 


in St. John's Church. Specification, &c., from Mr. T. Moore, 
" Fern Lea," 36, Bierton Hill, Aylesbury. 


Bedford. — March 31st. Electricity Department. 
Twelve months' supply of electricity meters and H.T. and L.T. 
cables. (March 5th.) 


Belgium.—March 27th. Municipal authorities of Lidge. 
5.000-Kw. turbo-alternator for the central electricity generating 
Station. Tenders to the Bureau des Adjudications des Services 
Industriels, 3, Rue Saint Etienne, Liége, whence particulars may 
be obtained. 

April 9th. Municipal authorities of Haccourt (Province of 
Liége). Concession for the electric lighting of the town. 


Blackpool.— Tramways Committee. Lorry, with tele- 
scopic ladder, for repair work on Blackpool and Fleetwood route ; 
also covered motor van. 


Bristol.— March 22nd. Board of Guardians. Electric 
lighting installation at Eastville Institution. (March 5th.) 


Carlisle,—March 19th. Electric light installation, Cecil 
Street Primitive Methodist Hall. S. W. B. Jack, Architect, 19 
Lowther Street. 


Durham.— March 18th. Board of Guardians. Electric 
lighting installation at Poor Law Institution, 37, Croasgate. Mr. 
Н. E. Ferens, Clerk to Board of Guardians, Union Offices, 25, 
Market Place. 


Eccles.— March 15th. Electricity Committee. 2/500 
K. v. A. three-phase transformers. Mr. H. W. Angus, Electricity 
Works. Cawdor Street, Pat ricroft. 


Edinburgh.— March 29th. Electricity Supply Depart- 
ment. Condensing plant for Portobello station. Specification 
No. 23. (February 27th.) 

March 29th. Town Council. Structural steel for the new elec- 
tric generating station, Portobello. Sir A. B. W. Kennedy, 17, 
Victoria Street, Westminster. 


France, — Paris. — March 30th. Two multiple com- 
mutator switchboards: one each for the Bureau central téléphonique., 
of Vienne (départ. Isère), and the Bureau central téléphonique, of 
Avignon (Depart. Vaucluse). Tenders to the Direction de l'Exploita- 

ion téléphonique, 4e Bureau, 103, Rue de Grenelle, Paris. 


Gellygaer, — March 21st. Urban District Council. 
Transformer plant, н.т. and L.T. switchgear, 11,000 v. and 500 v. 
overhead line material. (February 27th.) 


Kettering.— March 26th. Electricity Department. ('on- 
entric lead-covered feeder cable and feeder pillars. (See this 
seue.) 


Lincoln. April 8th: Electricity Department. Pipe- 
work, and motor-generator and switohgear for St. Swithin's power 
station. (March 5th.) 


London.—Great Central Railway. March 17th. Stores 
for 12 months, including electrical line construction, electrical 


apparatus, wires, cables, lamps, &c. Specifications from Mr. W. 


Williams, Stores Superintendent, G.C.B., Gorton, Manchester. . 


Macclesfield.—March 15th. County Asylum. Electrical 
goods for six months, Mr. W. G. Е, Tingay, Clerk. 


Manchester. — March 19th. Electricity Committee. 
Supply and erection, at Dickinson Street generating station, of 
direct-current switchgear. Mr. F. E. Hughes, Secretary, Electricity 
Department. 


Margate.— March 15th. Town Council. Electric light 
installation, Municipal Buildings. Borough Surveyor, 13, Grosvenor 
Place. 


Mountalu Ash.— March 20th. Urban District Council 
Electricity Department. Transformer plant. н. and L.T. switch- 
gear, three-core and four-core armoured cables and overhead line 
equipment. (March 5th.) 


New Zealand.— DuNEDIN.—April 26th. City Council. 
(а) electric car bodies; (b) car trucks; and (с) car equipment. 
Documents may be consulted by British firms interested, at the 
Department of Overseas Trade (Development and Intelligence), 
35, Old Queen Street, S. W. 1 (Room 49). 

April 81st. Auckland Harbour Board. Electric cranes. Mr. 
R. B. Burnett, Secretary, Quay Street, Auckland. 


Plymouth. — March 18th. Electricity Committee. 
Turbo-alternator, converter and booster. (February 27th.) 


South Africa.—April 24th. Oudtshoorn Municipality. 
Time for receipt of tenders extended from March 24th te April 24th. 


Spain.— The municipal authorities of Caldas de Regas 
have lately invited tenders for the concession for the electric light - 
ing of the town during a period of 16 years. 


CLOSED. 


Aldershot.—Urban District Council. 
Cables, turbines, &c., £7,658.—Callender's Cable & Construction Co., Ltd. 


Belgium.— Tenders were recently invited by the municipal 
authorities of Villers-le-Peuplier (Province of Liége), for the con- 
cession for the electric lighting of the town, Not a single offer 
was, however, received. 


Birmingham.,—The Corporation has approved a recom- 
mendation of the Tramways Committee that 3,000 tons of tramway 
rails be purchased from the United States Steel Products Co. 


Bradford.— Electricity Committee :— 


Metropolitan Vickers Electrical Co., Ltd., one 70 B.H.r. induction motor 
for fan with starter. ' 
Ruston & Hornsby, Ltd., steam grabbing crane on caterpillar gear, for new 
coal storage. 
Metropolitan. Vickers Electrical Co., Ltd., one 500-kw. rotary converter 
. und accessories. 
Babcock « Wilcox, Ltd., superheaters for boilers. 


Broadstairs.— Urban District Council. Electric light 
installation, Pierremont Hall :— 


Vernon Hill (accepted) sä Vs s Vx .. £208 
E. A. Pinto .. xs da ik "M T е РК 200 
W. J. Cannon vs es T "P as Vs m 232 
G. M. Willis A я ө» ax сж x T 215 
Thanet Electric Co., Ltd. i . 250 


Glasgow.— Tram ways Committee recommended :— 
V. I. R. cable. Liverpool Electric Cable Co., Ltd. 
W tons tishplate bolts.- Ibbotson Bros., Ltd. 
Six Ericsson telephones.— M. Breingan. 
50 commutators for Witting motors. P. R. Jackson & Co., Ltd. 
The committee considered the following offers for special track 
work :— 


United States Steel Products Co. ee oe se £11,291 
Hadfields, Ltd... X е2 ws © £s s 11,505 
E. Allan & Co. .. А å LN 11,590 


It was decided that the contract be divided between the two 
British offerers— Messrs. Hadfields, Ltd., and Messrs. Е, Allan & Co, 
Clyde Navigation Trustees :— 


Electrically-driven de-watering pumps, £27,945, —Worthington. Simpson, 
Ltd 


Leyton. Urban District Council :— 


Tramway trolley wire (3 miles 48 yards) Is. 41;d.—Fernand Espir, France. 


London.— StErNEY.—Electricity Committee. Accepted. 
Converter plant at Osborn Street sub-atation :— 


Two 1,500 kw. converters, £15,186.—Bruce Peebles & Co. recommended. 
The General Electric Co., Ltd., and Messrs. Siemens Bros. Dynamo 
Works Co., Ltd., also tendered. 


60 tons moulded pitch :— 


J. Smart & Co. (accepted) .. js 93 4% ià £288 
Т. Crow & Sons, Ltd. .. Esa ihes s s s £346 
Burt, Boulton & Haywood, Ltd, "T "m es - £860 


220 yd. 0°5 sq. in. cable 
Henley's Telegraph Works Co., Ltd. (accepted) .. £176 
British Insulated & Helsby Cables, Ltd. ie ak £ 
W. T. Glover & Co., Ltd. i bis m e i» £195 
The Committee has accepted the offers of Messrs. Blackman & Co. for two 
barges of Pooley Hall nutty slack, and of Mesers. Foster & Co. for 100 tony 
Pooley Hall nutty slack at 358, 9d. per ton. 
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The Electricity бшшш has . che undermentioned 
offers for the obsolete steam plant at Osborn Street sub-station :— 


G. Cohen, Son & Co. i СА Mert Visti £1,150 
Н. Н. Gardham & Co., Ltd. cL UE. iu .. £1,250 

. H. Base .. a 25 s E LIS £1,275 
С. Griffiths E (x жез JE 41.815 
J. Cashmore  .. £1,576 
H. Hargrave (accepted) Ei, 850 


HACENEY.—The Electricity Committee рой that the Tudor 
Aconmulator Co., Ltd., has requested the Counoil to agree to a 
revision of the contract for maintaining the storage battery, owing 
to the increased cost of labour and materials :— 

The Committee recommends that the contract be amended by the insertion 
of a расце whereby the Borough Council agrees to pay at the end of each 

Oin] goar in addition to the premium provided for by the agreement, а 
mm equal to 5 per cent, of the premium for every £1 by which the average of 
the mean daily quotations of English lead exceed £18 per ton, the increased 
premium to take effect from April 1st next. 

Two additional vertical-spindle circulating pumps, £1,708.—Rees Roturbo 
Manufacturing Co., Ltd , recommended. 


Liverpool.—Corporation. Accepted :— 

National Electric Construction Co., Ltd.,for the renewal and repair, where 
necessary, of the permanent way of the Liverpool and Prescot light 
railway, including rails, points, crossings, according to the specitication. 


Middlesbrough.—Corporation. Accepted: 


Three miles H. r. cables, 46, 870.— British Insulated & Helsby Cables, L*d. 

Seven 150-K. v. A. single-phase transformers, £3,090.—Metropolitan- Vickers 
Electrical Co., Ltd. 

19 g, 000- volt sw itches, £1,470.—Metropolitan-Vickers Electrical Co., Ltd. 

720 yards 4 x 4 x 15 ва. in. cable; £1,940.—British Insulated & Helsby 


Cables, Ltd. 
Stretford. Urban District Council. Accepted :— 


5,000-xw. Westinghouse turbine, complete with condensers and accessories, 
35,210. —Metropolitan- -Vickers Electrical Co., Ltd. 


Wolverhampton.—Corporation. Accepted :— 


Three 300-x.v.a. transformers, £1,617; three 100-x.v.. transformers, £762. — 
Brush Electrical Engineering Co. 


York.—The Corporation received six tenders for the 
equipment of the power house at the proposed hydro-electric works 
at Linton Docks, raoging from £52.331 to £107,388. The Elec- 
tricity Committee has recommended the acceptance of the lowest, a 
composite one from Messrs. Vickers, Ltd.. and Timothy Patrick. 
The turbines specified in this tender are of the high velocity type 
and considerably smaller than those quoted for in the next lowest 
tender, that of the English Electric Co., £64,685. Of the eight 
tenders received for the necessary cable, ranging from £8,807 to 
£9,950, the committee recommended the acceptance of the lowest, 
sent in by Meesrs. Vickers, Ltd. 


a 
FORTHCOMING EVENTS. 


International Motor Boat and Marine and aio eed Engine Exhibition 
at Olympia.— March 12th to Wth. Ц a. m. 

Royal Institution of Great Britain. been а meen 18th. At Albemarle 
Street, W. At8p.m. Lecture on Positive Rays.“ by Sir J. J. Thomson, 
F. N. S. 

Salford Technical snd Engineering Association.—Saturday, March 13th. 
At the Royal Technica! Institute. At 7 p.m. Informal talk on Machine 
Tools, Ancient and Modern,”’ by Mr. T. R. Shaw. 

Birmingham and District Electric Club.—Saturday, Maroh 18:h. At the 
Grand Hotel, Colmore Row. At 7 pm. Paper on Advertising in the 
Euginee ing Industries, by Mr. W. E. Warrilow. 

Chief Technical Assistanis’ Assciation. — Tuesday, March lath. At 
Anderton's tiotel, Fleet Street, Е.С. At 7 p.m. Annual general raeeting. 
Adjourned discussion on Messrs. Bowden and Ingram’s paper on The 
Design and Equipment of Sub-Stations.”’ 

institution of Civil Engineers. — Tuesday, March 16th. At Gt. George 
Street, 8. W. At 5.30 p.m. Lantern exhibition of views taken throughout 
the war areas in France and Flanders, by Sir A. B. W. Kennedy, F. R. 

Royal Society of Arts.—Wednesday, March 17th. At John Street, Adelphi, 
W. C. At4.80 p.m. Paper on‘ Street Passenger Transport of London, " by 
Mr. W. W. Beaumont. 

Association of Electrical Engineers. — Wednesday, March 17th. 
Paley sot 80 p.m. At the T. M. C. A., High street. Open meeting for discussion. 

Belfast Association of Engineers. рану, March 18th. At the Muni- 
cipal Technical Institute. At 7.45 p.m. Paper on Deve opment of the 
Belfast Harbour, by Mr. T. S. Gilbert. 

Institution of Electrical Engineers. — Thursday, March 18th. 
Inetitution of Civil Engineers, Great George Street, B.W. A 
Adjourned discussion on papers read on March 11th. 

Informal meeting. Monday, March 16th. At the Institute of Patent 
Agents, Staple Inn Buildings, W.C. At 7 p.m. Paper on “ Industrial 
Electric Heating,’’ by Messrs. J. W. Beauchamp and S. M. Hills. 

(Liverpool Sub-Centre.)—Monday, March 16th. At the University, 
Liverpool. At 7 р.ш. Paper on The Application of the Electric Loco- 
motive to Main-line Traction on Railways," by Lieut.-Col. H. E. O'Brien. 

(South-Midland Centre.)— Wednesday, March 17th. At the University, 
Birmingham. Paper on The Protection of Alternating Current Dis- 
tribution уси Without the Use of Special Conductors," by Major К. 
Edgcumbe, R.E 

(Wireless Sectional Meeting). — Wednesday, March 17th. At the 
Institution of Civil Engineers, Great George Street, S. W. At6p.m. Puper 
on Duplex Wireless Telephony: Some Experiments on its Application to 
Aircraft,“ by Capt. P. P. Eckersley. 

Chemical Society—Thursday, March 18th. At Burlington House, Piccadilly, W. 
At 8 p.m. Ordinary scientific meeting. 


At the 
t 6 p.m. 


ro-Harmouic Society. Friday, March 19th. At the Holborn Restaurant 
(Venetian Chamber). At 8 p.m. Smoking concert. 
tion of Engineerio ana “ERRI uilding Draughtsmen, — Friday, 
March 19th. At the Y. well Btreet, Glasgow. At 8 p.m. 
Lecture on Oil Tankers,” 55 Mr. C. R. H. Bonn. At Sheffeld University. 
At 7.80 p.m. Lecture on Bome Steam Economies,” by Mr. G. Rowe. 
Institution of Mechanical Engineers. Friday, March 19th. At the Institu- 
tion, Storey's Gate, Westminster, S.W. At6p.m. Paper on Exact pita 
on the Performance of Mechanical Stokers, as applied to Lancashire "' 
other narrow-tlued Boilers, by Mr; D. Brownlie. 


NOTES, 


The . Isaacs-Norman Controversy. — Further corres- 
pondence in connection with this matter has been published. Mr. 
Godfrey Isaacs on January 5th informed the Premier that in view 
of the letters written by Sir Henry Norman, contrasted with his 
statements in the House of Commons, and in the case of Isaacs +. 
Hobhouse, he protested against the appointment of Sir Henry as 
chairman of the Sub-Committee on Imperial Wireless Communica- 
tions which was set ap by the Imperial Communications Com- 
mittee in November last. Mr. Lloyd George replied on March 3rd 
that Sir Henry Norman would not resign his chairmanship. Mr. 
Isaacs informed the secretary of the Imperial Communications 
Committee on the same date that he could not depute a repre- 
sentative of the Marconi Co. to appear before the Committee so 
long as Sir Henry Norman was chairman, and the Committee 
passed a resolution of confidence in the impartiality of the 
chairman. 

Mr. Isaacs, however, sent the Sub-Committee a copy of а 
memorandum of the scheme which his company recommended, 
and which it had offered to the Government to carry out. 

A long letter from Sir Henry Norman to the Prime Minister was 
published i in the Times of March 5th. 


Electrical Trades Benevolent Institution, —The profit 
on the reception, supper and dance which was held in Newcastle on 
December 12th last, has resulted іп a contribution being sent to the 
funds of this Institution of £50. This is in addition to what was 
collected as subscriptions and donations by the Organising Com- 
mittee, which is to be much congratulated on its success. 


Electricity Ontpaced.— From the Electrical Power Engi- 
neer :—The following letter was received by a supply undertaking 
іп the North-East Division. It requires no comments. 


Mr.— 41, Church Street, , 
Pork Butcher, December 7th, 1919. 
Dear Sir, 


Enclosed please find cheque for £5 as my contribution towards 
laying cable to 41, Ohurch Street, and I hope your men will ‘appear 
as quick as the invoice as (sic.) I understand electricity is very 
quick, but this invoice leaves it stood still, but apart from joking, I 
hope you will try and get me fixed up this next week. 

Yours truly, 


Imperia! Wireless Communication.—Whilst going to 
press, we have received from Messrs. Marconi's Wireless Telegraph 
Co. a copy of the memorandum submitted by the company to the 
Sub- Commit tee dealing with Imperial Wireless Communications, and 
of the terms upon which the proposal is submitted. The scheme 
provides for communication throughout the Empire, independent 
of submarine cables and land lines (except at terminals), with 
alternative routes, and automatic transmission at not less than 100 
words per minute, with duplex working, and contemplates the 
admission of foreign traffic, in order that the system may be 
eommercially self-supporting. 

The scheme ia based upon the establishment of main trunk 
long-distance stations, and " main feeder" transmitting stations, 
operated from a central control office in each area, and local feeder ” 
stations, and the use of continuous, or "undamped," waves 
throughout; the abolition of the timed spark and the aro 
generator in favour of the high-frequenoy altern&tor and the 
valve; and the use of the Franklin aerial,which, it is claimed, 
representa “such enormous improvement over previous methods 
as regards selectivity and avoidance of atmospheric disturbance " 
that no other system need be considered— with it, signals can be 
received only from one direction. The concentration of staff at a 
oentral control offioe saves an enormous amount of time and 
labour ; retransmission is entirely eliminated. 

Seven trunk routes are suggested, requiring 26 main trunk stations, 
but roughly it is estimated that 30 main trunk stations. 50 main 
feeder stations, 100 local feeder stations, and 200 small local stations 
will be needed. 

On this basis the organisation is founded, and maps and tables of 
personnel (amounting in all to 17,170) are given. 

The company offers to construct, maintain, and operate at its 
own cost the complete network, paying annually to each Govern- 
ment 26 per cent. of the net profits locally earned; the trunk 
stations to be completed in three years, and the whole system to 
become the property of the Governments concerned in 30 years, 
free of cost. The right of purchase at any earlier date i is provided 
for. The company asks for no monopoly. 

It is a truly remarkable proposal, and we shall deal with it more 
fully next week. 


X-Ray Research.—The Senate of the University of 
London on February 25th instituted a Chair of Radiology at the 
Middlesex Hospital, to commemorate the work and sacrifice of the 
late Mr. C. R. C. Lyster. It is hoped that the new Professor of 
Radiology will share in developing new methods of diagnosis and 
treatment of disease, especially with regard to cancer.— Zhe Timex. 

As a permanent memorial to the late Sir James Mackenzie 
Davidson, who did valuable work in connection with radiology, 
it is proposed to create an institution for teaching and research. 
The appeal for funds points out that a diploma in radiology апа 
electrology at Cambridge University has been established, and ifa 
success will be greatly assured if similar facilities are provided in 
London. Contributions should be sent to Dr. Robert Knox, 38, 
Harley Street, London W. 1. 
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The Stalybridge Dispute.—A circular recently published 
by the E P. E. A. gives a resumé of the ings which have taken 
place between the Association and the Stalybridge. Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board. This circular, 
together with correspondence, has been placed before the recently- 
formed National Joint Board of Employers and Members of Staffs 
(Electricity Supply Industry), by the following letter :— 

" The E.P.E.A. submit this matter to the consideration of the 
National Joint Board, for the reason that the Stalybridge Joint 
Board have refused to hear any evidence on behalf of the men 
concerned. 

"A brief statement of the facts of the case is given in the 
printed circular attached herewith, and recent events are enumerated 
in the following correspondence :— 

From the above correspondence it will be seen that the Staly- 
bridge Joint Board are adamant in their determination not to hear 
‘any evidence on behalf of the men conoerned, neither have the 

the courage, to submit their case to the judgment of an 
independent tribunal. 

“ We submit that this attitude is not only contrary to the spirit 
of the times, but it is distinctly inimical to this undertaking in 
particular, and the electricity supply industry. 

“ We would urge that the National Joint Board should support 
us in our request to the Ministry of Labour for an inquiry under 
the Industrial Courts Act, 1919." 

The correspondence referred to eonsists of letters from the 
Stalybridge engineer-in-chief to the Ministry of Labour, stating 
that the E.P.E.A. had refused arbitration for its members, and also 
that since the latter had left a complete new staff had been 
engaged, and was giving satisfaction ; from the secretary of the 
E. P. E. A. to the Ministry of Labour stating that the Association 
had not refused arbitration, and pressing for an inquiry under the 
Industrial Courts Act. This letter further states that in spite of 
the Stalybridge engineer's assertions, interruptions of the supply 
occur almost daily ; from the E.P.E.A. to the Ministry of Labour 
reporting the refusal of the Stalybridge Board to hear evidenoe on 
behalf of the men, and reaffirming the request for an inquiry ; from 
the Stalybridge Board to the E.P.E.A. stating that arbitration 
having been refused by the Association, the Board oonsidered the 
matter closed, and were not prepared to enter into further dis- 
oussion. Arising out of this dispute is the case of a member of 
the E.P.E.A., who, in spite of his knowledge of the break between 
the Association and the Stalybridge Board, has acoepted an 
appointment under the latter as a charge engineer. He has, 
therefore, been expelled from the Association for what is oon- 
sidered very disloyal action upon the part of a member of a pro- 
tective association. 


Electricity and Oranges.—The American Liecirical 
Review, in a recent issue, gave some interesting details of the part 
played by electricity in the orange-growing industry of Southern 
California. By means of electrically-driven centrifugal pumps wide 
areas, formerly arid pasture land, have been rendered suitable for 
the successful growing of oranges and similar fruits. Electricity 
for this purpose is generated by the harnessing of mountain 
torrents. When the fruit is picked, electric washers are employed 
to clean it. Then it is sorted, packed, and labelled, also eleotric- 
ally, even the boxes being made by this means. 


Educational.— UNIVERSITY COLLEGE, LoNDoON.—Prince 
Arthur of Connaught will preside, on March 19th, at a luncheon 
to be held at the Savoy Hotel, when the proposals for the recon- 
struction and re-equipment of the engineering laboratories a 
University College will be explained by the treasurer, Sir Ernest 
Moir, and others. An appeal for £100,000 towards this object was 
recently issued, and already over £33,000 has been collected. 
Further donations should be sent to Prince Arthur of Connaught, 
at 42, Upper Grosvenor Street. The Times states that a number of 
engineering firms have recently sent donations, including Messrs. 
Babcock & Wilcox. Ltd., £500; the City of London Electric Light 
Со. and the St. James’s and Pall Mall Electric Light Co., £250 
each ; = Rolls-Royce, Ltd., and the Sunbeam Motor-Car Co., Ltd., 
£100 i 


Freemasonry.—Nearly 50 members of the Kelvin Lodge 
ofi Instruction gathered together at the annual supper at the 
Restaurant de Boulogne, Gerrard Street, on Friday, the 5th inst., 
when Mr. J. О. Pearston, the genial Preceptor, occupied the chair, 
supported by Mr. T. W. Greaves, the W.M. of the Mother Lodge. 
After the supper, there was an excellent musical entertainment 
provided by Messrs, Victor Holliday, Sandiford, Buck, Jones, 
Porter-Cox and other gentlemen, and altogether all present spent a 
very happy evening. 


The English Glass ludustry.—With regard to tbe 
remarkable revival of the English glass trade, a correspondent points 
out that it was in the manufacture of electric lamp bulbs that 
the greatest progress was made, and that it was this section of the 
industry that first reached the position of being able not only to 
satisfy home requirements, but also to provide a surplus for export. 
This satisfactory state of affairs was due to the introduction of 
machinery from America, without which the output would have 
been quite impossible. Before the war production by machinery 
in this country was restricted under an arrangement with the 
manufacturers of several Continental countries, who combined to 
purchase the European rights of the Owen machine. That arrange- 
ment has come to an end, and our own manufacturers, in addition 
to the Owen machine, have now acquired two other American 
machines—the Empire and the Westlake. During the last few 
weeks the latter machine, which requires only a mechanic and two 


boys to attend to it, produced in an eight-hour shift at Leamington- 
on-Tyne 24,000 articles for illuminating purposes, while under the 
old glass-blowing system the weekly output of 180 men was only 
500,000. These figures give some idea of the great production of 
electric lamp bulbs in this country at the present time. The initial 
difficulties of the machines have now been overcome, and the 
goods produced are of excellent quality. The ity which 
will be noticed in the machine-made bulb is the absence of the 
little glass tip. This tip was made by the workman in closing the 
exhausted bulb, but the machine rounds off the articles beautifully. 


Two a.m.—A Switchman's Soiiloquy.— 


Is't a voltmeter, which I see before me, 

The pointer off the scale? Let me adjust thee :— 

I harmed thee not, and yet thou treat'st me ill. 

Art thou not, cursed gadget, sensible 

To pity, as to load ? or art thou but 

А phantom of the night; а quaint mirage 

Proceeding from my sleep-befuddled brain ? 

I see thee yet, and now thy finger's poised 

Below the zero mark. 

Thou mak'st me sweat with fear of my undoing, 

And visions of the sack " curdle my veins. 

Mine eyes but make a mock o' the sober reason, 

Or else I'm half asleep; I see thee still; 

And now methinks thou standeet on thy head, 

Which was not so before.—I do but dream ; 

It is th' infernal nightshift, which distorts 

Thus commonsense.—Now in the engine room 

Some are abed, and snoring loud betrays 

The secret sleep ; now others celebrate 

With tea and sandwich ; and th’ Engineer, 

Alarumed by his sentinel, instinct, 

Halts in his stride ; then, cursing loud and deep, 

With vengeanoe in his eye, scenting a cop," 

Moves like a ghost.—Thou slow and laggard clock, 

Get thee a move on, and thou canst, for fear 

The very log prate of thy sluggishness. 

What evil have I done thee then, that thus 

Thou driv'st me crazy? Whiles I fume and sigh, 

I think of those who comfortably lie 

Safe tucked in bed.— Would that such lot were mine. 

| (A bell rings.) 

" Yes, switchman speaking! “ Volts are down? 
“ Asleep ? 90 

Some one seems dubious of the watch I keep. 

"Tis only two a.m.—ye gods, this life of joy— 

I think I'll go and be a farmer's boy. 


W. H. S., in the Electrical Power Engineer. 


Representation of Staff Members ou Joint Boards.— 
The Electrical Power Engineer in a recent issue states :—' The 
preliminary Conference called for the purpose of forming a 
National Industrial Council for the Electricity Supply Industry 
was held in June, 1918. 

The E.P.E.A., representing the technical engineers on the staffs, 
were represented at this Conference, but opposition to such repre- 
sentation came from the manual workers’ Unions. 

„At this period the E. P. E. A. were holding conferences with the 
representatives of the employers in different parts of the country on 
the matter of basic rates of remuneration for staff engineers, and 
had also made a definite claim for a war advance. 

" After considerable negotiation at а Conference held on 
December 12th, 1919, between & Committee of Employers and repre- 
sentatives of the E.P.E.A., it was agreed to form a National Joint 
Board of Employers and Members of Staffs (Electricity Supply 
Industry). 

“ This National Board will deal with all matters connected with 
the staff members of the Electricity Supply Industry, and will oon - 
sist of 12 representatives on each side, of the Associations represent- 
ing the employers and the staffs in the Electricity Supply Industry. 

‘Sectional Committees are being formed to deal with the affairs 
of particular sections of the staff, and one such committee con- 
sisting of four employers’ representatives and four representatives 
from the E.P.E.A., has been formed to consider a schedule of 
salaries put forward by the E.P.E.A. 

" It is gratifying to record that since the above was written, the 
Ministry of Labour has officially recognised the joint board, and 
that already two meetings of the committee have been held, to 
discuss the salaries schedule." 


Appointments Vacant.— Telegraph sub-engineer (£200 
+ £60). for the Posts and Telegraphs Department, Tanganyika 
Territory ; assistant electrical engineer (£300 + war bonus), for 
the Dar-es-Salaam electric power plant; shift engineer (948. 6d.), 
for the Glasgow Corporation Electricity Department; fitter (84s.), 
for the Borough of Tunbridge Wells Electricity Works ; draughta- 
man for the Greenock Corporation Electricity Department ; mains 
engineer (£350), for the City of Coventry Electricity Department ; 
assistant charge engineer (£354), for the Carville Power Station ; 
lectureships in mechanical and electrical engineering (£380 + war 
allowance), for the Birmingham Municipal Technical School ; 
mains engineer (£250), for the Borough of Torquay Electricity 
Department; works superintendent (£300), for the Nelson Cor- 
poration Electricity Department; assistant mains engineer (878. 
plus E.P.E.A. awards to date; plumber-jointer (98а. 3d.), meter 
fixer (80s. 7d.), for the Stepney Borough Council Electricity Works. 
See our advertisement pages to-day. 
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. Lighting Conditions in Mines.—In a paper on lighting 
conditions in mines, with special reference to the eyesight of 
miners, read by Dr. T. Lister Llewellyn before the Illuminating 
Engineering Society, on February 24th, tHe subject of the occur- 
rence of miner's nystagmus was considered. Dr. Llewellyn 
condemned the miner's oil lamp as extremely inefficient ; the 
lighting at the working face is not only bad, but it also falls off 
seriously towards the end of the shift, and figures show that such 
poor illumination very seriously affects miners’ eyesight. Oil 
amps, when tested, showed a power of 0°60 Hefner unit at the 
beginning of the shift, deteriorating to 0°28 at the end, compared 
with electric lamps showing 1°76 unita to 2 units at the start, and 
1:5 unita to 1°75 units at the end. Acetylene lampe showed no 
deterioration. The effect of this on eyesight is reflected in the 
following statistics. With oil lamps the number of grave cases of 
nystagmus per 10,000 was 35, and of serious cases 57. The number 
of cases as a peroentage of the workers on day shift was 81. This 
percentage was reduced in the case of electric lamps to 15˙4, of 
which the grave cases were only 8 per 10,000. Evidence showed 
that the introduction of the electric lamp had enabled scores of 
miners to continue at work underground. In two similar pits, 
after electric lamps had been introduced into one of them the cases 
of nystagmus had been greatly reduced in the pit which had 
adopted electric lamps of 0°62 C.P., compared with oil lamps of 
025 С.Р. These lamps gave respectively 0:023 ft.-candle and 
0:015 ft.-candle at the face. The men with electric lamps turned out 
5 per cent. more than those with oi] lamps, while the shifts lost 
from accident were 1 in 54 with the electric lamps against 1 in 23 
for the oil lamps. The cost of an oil lamp was put at 34d. 
per week, while the electric lamp was said to cost jd. to 1d. more, 
though figures were given claiming it to be actually cheaper at 
some collieries. The eleotric lamp was more expensive as regarded 
first cost. In a contribution to the discussion, Mr. Elworthy 
pointed out that it was the light reflected from the coal face which 
affected the miner. To give relief it had been suggested to colour- 


wash the roof, &с., and where this had been experimentally : 


attempted considerable relief had been experienced. 


The Cost of Petrol.— The Automobile Association and 
Motor Union is organising а petition to the Prime Minister, urging 
that legislation shall be at once introduced to ensure the imme- 
diate production of benzole and power alcohol in large quantities. 
Everyone is directly affected by the price of motor fuel, and we 
earnestly commend the petition to the attention of our readers. 
Particulars can be obtained from the Seoretary of the Association, 
Fanum House, Whitoomb Street, London, W.C. 2. 


Electro-Harmonic Society. The last smoking concert 
of the season will be held at the Holborn Restaurant, in the 
Venetian Chamber, on Friday, March 19th, commencing at 8 p.m. 
Chairman, Mr. Hugo Hirst. Artistes :—Mr. John Collett, tenor; 
Mr. Robert Howe, baritone; Mr. Spencer Dyke, violin; Mr. Louis 
Nikola, magician-entertainer ; Mr. J. M. Campbell, Scotch humorist ; 
Mr. Will Bentley, humorist; Mr. Norman Long, entertainer at 
the piano; Mr. Bernard Flanders, A. R. A. M., pianoforte solo and 
accompanist. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—On Thursday, last week, 
the annual dinner of the Institution was held at the Connaught 
Rooms, Kingsway, London ; Mr. Roger T. Smith, president, was in 
the chair, and there was a record attendance of 410 members and 
guests. The guests of the Institution included the Dean of West- 
minster, General Sir C. Е. N. Macready, Rear-Admiral Sir 
W. C. M. Nicholson, Sir Sidney Chapman, Sir Gregory Foster, Sir 
G. E. P. Murray, Lieut.-Col. Sir F. Younghusbend, Major-Gen. G. D. 
Jeffreys, Col. О. C. Armstrong, Dr. 8. Russ, Sir Frank Heath, Prof. 
W. H. Bragg, Sir Chas. Parsons, Rear-Admiral Е. L. Field, Capt. 
A. К. Waistell, Prof. J. E. Petavel, Mesars. S. C. Aldington, W. W. 
Lackie, Stanley Machin, W. Noble, А. P. Trotter, Н. A. Payne Н. 
Booth, E. Guy Dauber, A. Page, T. Roles, H. F. Carlill, G. C. Lloyd, 
С. D. le Maistre, John Gray, E. Raven, G. W. Humphreys, and A. 
Hurst; and among the members present were Messrs. W. M. 
Mordey, Ll. B. Atkinson, С. W. Partridge, J. 8. Highfield, J. Devon- 
shire, Dr. W. H. Eccles, Capt. Н. Rial Sankey, Mesars. S. E. 
Fedden, P. D. Duckett, Н. J. Cash, J. Sayers, А. Carpmael, W. M. 
Selvey, D. N. Dunlop, C. T. Allan, C. H. Wordingham, Col. H. C. 
Sparks, Dr. C. C. Garrard, Messrs. A. P. M. Fleming, C. C. Paterson, B. 
Welbourn, Н. W. Clothier, P. R. Allen, and Mr. P. F. Rowell, 
secretary. 

During the evening messages of greeting were read by the 
president from the sister societies in Italy and the United States. 

After the loyal toasta had been honoured, Sir Gregory Foster 
proposed " The Institution of Electrical Engineers," pointing out 
that it dated its origin from the year 1871, а year big with the 
world's destiny, of which we had learnt the fruits during the past 
five years. After making the weloome announcement that Prof. 
Fleming was recovering from his recent illness, he referred to the 
wonderful record of electricity, which he attributed in great part 
to co-operative industry and team work, and emphasised the need 
for the better organisation of research in this country, which the 
Government had recognised by the establishment of the Depart- 
ment of Scientific and Industrial Research during the war. 


The President, responding, said that scientific training was of 
the first importance to the electrical industry, and drew atten- 
tion to the scheme for the rebuilding and re-equipment of the 
engineering department at University College, London. The 
Institution this month, he said, would attain a membership of 
8,800, which was greater than that of any other engineering 
society in this country; and next year it would celebrate its 
fiftieth birthday. Welcoming the newly-appointed Electricity 
Commissioners (of whom the chairman, Sir John Snell, was, unfortu- 
nately, prevented from attending the dinner), Mr. Smith expressed 
the hope that the Institution would be able to assist in carrying 
out the provisions of the Electricity Supply Act, and that its . 
administration would bring about the benefits intended—an 
abundant and cheap supply of electrical energy. In the recent 
history of the Institution, the most interesting feature was the 
decentralisation of some of its activities by the formation of 
Territorial Centres and Sub-Centres, of which there were now 12 in 


‘all, in addition to the Centres abroad—a natural development 


which was wholly beneficial. The parent body in London was 
delighted with the vigour and enthusiasm of these local bodies ; 
happy in the stored traditions of half a century, it was amused at 
the suggestion that London should become a Centre—there were 
3,000 members within its radius, equal to the whole of the 
Centres and Sub-Centres put together. Centres cost money, and 
when the Institution returned to its home, the great difficulty that 
would at once arise would be a financial one. Outside the 
Institution, the essential need was industrial peace, and the key to 
that, he believed, was “service”; until the idea of service replaced 
that of self-interest, there would never be peace in this country. 

Mr. Ll. B. Atkinson, proposing " The Guests," and referring to 
their respective claims to distinction, laid stress on the supreme 
importance of industrial research, and stated that the industrial 
association formed by the Institution and the B.E.A.M.A. was 
approaching the stage of recognition by the Research Department. 
The whole industry was unanimous in approving of the establish- 
ment of a Board of Electricity Commissioners to guide the 
Government and assist the industry ; welooming the Commissioners 
who were present, he said that the Board would command the oon- 
fidence of electrical men, and that if mistakes were made, they 
would be due not to the advice that was given, but to the perversity 
of politicians. The Overseas Department was doing very useful 
work, though it had started at an unfortunate time, when the 
home markets fully occupied the attention of manufacturers; it 
also had to live down а past of Foreign Office contempt of traders. 
The Board of Trade also had to live down a past, so far as trade 
was concerned ; it had looked after trade, indeed, but any kind of 
trade—what they were interested in was British trade, not that of 
their competitors, and the Board of Trade, in the past, had sought 
to encourage imports, leaving the rate of exchange to look after 
the exports. Lenin had advocated wholesale electrification in 
Russia on the Soviet principle; if capitalists had not been 
extirpated in this country, many of them had extirpated their 
capital. ч 

Rapida, General Sir C. F. N. Macready said that it was 
necessary for all citizens to come forward in times of stress and do 
their bit ; men who were not technically trained should join the 
special constabulary. He referred to the fact that 2,000 members 
of the Institution had been engaged in war service, and that their 
late president had been called in to assist in reorganising the 
Royal Engineers. 

Lieut.-Col. Sir F, Younghusband also replied on behalf of the 
guests. 

The members then adjourned to the reception room, according to 
custom, for a reunion. During the evening a programme of music 
was performed by the British Imperial Orchestra, and the arrange- 
ments were in every way conducive to the success of this, the most 
important annual function of the Institution. 


Institute of Metals.—The report of the Council for the year 
ended December 31st, 1919, presented at the twelfth annual general 
meeting on March llth, announces that the membership has 
reached a total of 1,213. The death of Sir William Crookes, O. M., 
F. R. S., an honorary member of the Institute, is mentioned. The 
body of the report is devoted to the proceedings, &c., of Special 
Committees. A deficit of 2470 on the year is estimated, and an 
increased subscription is considered necessary. | 


Physical Society of London.—At the meeting held on February 
27th, а paper, entitled " Notes on the Testing of Bars of Magnet 
Steel," by Dr. М. W. MacLachlan, was read. The paper described 
the results of experiments with the Ewing double permeameter. 
It was shown that the assumption underlying the theory of the 
method—viz., that the end effects were the same with the long 
and short bars—was not justifled, and that the value of H, as found 
by calculation on this assumption, was in error. The error did not, 
however, exceed 1 per cent. for any of the bars tested; but the 
author concluded that the method was inferior as regarded accuracy 
and convenience to the differential coil method. 


Institution of Civil Engineers.—The following series of meet- 
ings has been arranged, with a view to placing before the Institution 
some account of the engineering work done in the war, and the 
pert taken by civil engineers therein: Tuesday, March 9th, 
‘Royal Engineer Work in the Great War," by Major-General Sir 
G. W. Heath. K. O. M. G., &c. (late Engineer-in-Chief of the British 
Armies in France). Tuesday, March 16th, lantern exhibition of 
views taken throughout the war areas in France and Flanders by 
Sir Alex. В. W. Kennedy, LL.D., F.R.S. Tuesday, March 28rd, 
„The Work Done by Railway Troops in France during 1914-19," by 
Colonel David Lyell, O.M.G., &с. Tuesday, April 13th, Rich- 
borough Military Transportation Depót," by Lieut.-Colonel J. Ker- 
Robertson, and “The War Department Cross-Channel Train- 


340 


THE ELECTRICAL REVIEW. vol. 86. No. 2,207, Marck 12, 1920, 


Ferry,” by Major К. О. Stanford, O.B.E. Royal Engineer officers 
and ex-officers will be welcomed at these meetings, and cards of 
invitation will be issued to them on application to the secretary. 

The twenty-sixth James Forrest " lecture will be delivered at the 
Institution on April 20th, at 5.30 p.m., by Sir Dugald Clerk, K.B.E., 
F. R. S., M.Inst.0.E., the subject being Fuel Conservation in the 
United Kingdom.” 


Birmingham University.—The value of X-rays in the examina- 
tion of metals to detect flaws was dealt with by Major J. Hall- 
Edwards, in a lecture at Birmingham University on March 2nd. 
Blow-holes and cracks, he said, had been detected in aluminium, 
steel, and iron up to 6 in. in thickness, and in strips and castings of 
brass and copper up to 1 in. thick. Captain Knox and Major Kaye 
had done excellent work in the examination of timber, and X-rays 
had been used with great success in the examination of car and 
cycle tires. Another important application of the rays to practical 
engineering was the examination of ferro-concrete. 

Junior Institution of Engineers. —At a meeting of the Institu- 
tion held in London on February 20th, а lecture on “ Some Obscure 
Points in the Theory of the Internal Combustion Engine" was 
delivered by Prof. F. W. Burstall, M.Sc., M.A. 


t . 4 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


THe ELECTRICITY | CoMMissioNERS.— With the appoint- 
ment of Sir Harry HAwARD, whose portrait is given 
herewith, the Board of Electricity Commissioners is com- 
pleted; now the word is Full steam ahead!" Zir 
Harry Haward, as Comptroller since 1893 of the London 
County Council, in whose service he has been for over 38 
years, has acquired that knowledge of affairs which qualifies 
him to assist the engineer Commissioners in connection with 


( Photopress. 


SIR HARRY HAWARD., 


legal, commercial, and financial questions. In а report of 
the General Purposes Committee, just issued, his merits are 
eulogised, and the greatest regret 1s expressed at his leaving 
the Council's service, to enter a wider sphere of usefulness. 
The committee recommends that he be granted a retiring 
allowance of £1,206 a year, to commence on his leaving the 
Government service after attaining the age of 60 years. He 
will take up his duties on April Ist. 

The Birkenhead T.C. is recommended to increase the salary 
of the electrical engineer, Mr. G. P. SHALLCROsS, from £500 
to £600 a year, as from February Ist. 

Subject to his agreeing to stay with the Corporation for 
three years, the salary of Mr. Owen, electrical engineer to 
the Wigan Corporation, has been increased from £650 to 
£850 per year, with house, fuel and light, from April Ist 
next, this to be increased to £1.000 per annum a year later. 

Sir AUCKLAND GEDDES, having been appointed British Am— 
bassador to Washington. will not return to McGill Univer- 
sity. A Times dispatch savs the governors intend, if possible, 
to secure a Canadian as Principal. 

Mr. О. G. D. Jackson, general manager’s assistant of the 
Liverpool Corporation tramways, has been appointed assistant 


general manager, and Mr. Н. I. PALMER, chief traffic superin- 
tendent, to take full charge of the traffic department. 

Mr. J. H. STORRE, district manager for the York district 
of the Post Office telephones, has been transferred to Aber- 


een. 
Mr. D. J. BARNES has been appointed district manager of 


the York Post Office telephones. He has held a similar posi- 
tion at Bleckburn. Mr. Barnes entered the service of the 
National Telephone Co., Ltd., in 1887. 

Mr. E. F. W. ALEXANDERSON, consulting engineer of the 
American General Electric Co., has recently been the recipient 
of two marks of appreciation for the services rendered by 
him in radio research. Не has been elected chief engineer 
of the recently formed Radio Corporation of America, and 
in addition has been awarded a gold medal by the Institute 
of Radio Engineers, of which he is a vice-president. Mr. 
Alexanderson is the inventor of a great deal of wireless ap- 
paratus, including a high frequency alternator, a magnetic 
amplifier, multiple-tuned antenne, and a barrage receiver 
&ll of which are to be used in the 16 stations to be installed 
by the Radio Corporation in its comprehensive scheme. 

Mr. E. P. BENNETT now holds the position of secretary and 
sales manager to Messrs. Simplex Conduits, Ltd., Garrison 
Lane, Birmingham. Mr. Bennett has held a number of ров. 


tions in the company, including that of manager for Liver- 


pool and also for London and the South of England. He has 
had а long experience in the electrical business, both in 
England and America, and was connected with well-known 
contractors in London and the provinces prior to joining the 
Simplex Co. During the war Mr. Bennett held a technical 
commission in the R.A.F. Immediately after the conclusion 
of hostilities he undertook an extended tour, covering most 
of the European countries, studying the possibilities of the 
markets for electrical commodities. His observations relating 
to Switzerland and Italy were published in the ELECTRICAL 
REVIEW last year. 

The Accrington Corporation has decided to apply the civil 
service arbitration award to the tramways manager and the 
electrical engineer. 

The Southwark Borough Council is increasing the salary 
of the electrical engineer from £400 to £745 per annum. 

Мг. W. W. FIRTH, mains superintendent, Dewsbury Cor- 
poration electricity department, hae been presented by the 
staff with a mahogany plant-stand and a pair of vases on the 
occasion of his marriage. 

The Glasgow Tramways Committee recommends 'that Mr. 
G. C. Braw be appointed deputy chief engineer, at 4800 
per annum, inclusive of all bonuses (present salary £508 in- 
elusive, and that Mr. J. Млсрохлр be appointed chief 
electrical assistant, at £500 per annum, inclusive of all bonuses 
(present salary £347 inclusive). 

Mr. А. P. TROTTER, of Messrs. Handcock, Dykes & Trotter, 
is retiring from the firm as from March 26th, but will con- 
tinue to give attention to his special subjects ір engineering 
and science from his new address, Greystones, Teffont, Salis- 
bury, Wilts. 

Mr. Н. W. Woopcock, late of the Rotherham Corporation 
Electricity Supply Departinent, has been appointed assistant 
engineer to the River Plate Electric Co. at their works at La 
Plata, Argentine. There were 70 applicants. 

Owing to the continued ill-health of Mr. DovGtas A. Brown, 
consequent on his service in the East during the war, he has 
been ordered by the doctor to live abroad for some years, and 
the partnership between Mr. Harold Couzens and himself 
(Couzens & Brown) has accordingly been dissolved. Mr. 
Harold Couzens will continue to carry on the practice at 9, 
Old Queen Street as heretofore. 


Obituary.—Pror. Н. S. CanHART.—We regret to record the 
death, at Pasadena, California, on February 12th, of Prof. 
Henry Smith Carhart, of the California Institute of Techno- 
logy. He was ill for only a few hours, and the cause of death 
was cerebral hemorrhage. Prof. Carhart, who was 76 years 
of age, went from Harvard in 1881 to the University of 
Berlin, where he did research work in the laboratory of 
Prof. von Helmholtz. In 1893 he was chosen by the Inter- 
national Electrical Congress as one of а commission of three 
to formulate the details of the standard Clark cell. In 1886 
he becaine professor of physicg at Michigan University. He 
later became an expert of world repute on voltaic cells, and 
in recognition of his eminence in this particular direction he 
was made president of the American Electrochemical Society. 
He was 2 member of the International Jury of Awards at the 
Paris Exhibition of 1881, and was also a judge at subsequent 
great exhibitions at Chicago, &c. He was U.S. delegate at 
the Electrical Units Conferences at Berlin in 1905 and in 


London in 1908. He was a well-known author of books on. 


physics. Dr. Carhart designed and established the first Phy- 
sical Laboratory, and later developed the electrical engineering 
department at the State University of Michigan, where he 
was Professor of Physics until his retirement therefrom. 
He was well known in this country, where he wok a 


very prominent part in scientific public life. A correspondent 


writes: He was а man of a very lovable disposition that 
endeared him to all who had the pleasure of his acquaint- 
ance." 


MR. C. С. GumpeL.—We regret to record the death, which 


occurred on March 5th, at Beckenham, of Mr. Carl Godfrey 
Gumpel, who was formerly wel known in the electrical 
industry. | и О 
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^: NEW COMPANIES REGISTERED. 


Rashieigh Phipps & Co., Ltd.—Correction: For W. A. 
Edelstein (see Errc. Rev., March 5th, p. 309) read W. A. Edelsten. АП rhe 
directors of the company are British. 


'Read & Partners, Ltd. (161.176) Private company. Re- 
gistered March 3rd. Capital, £20,000 in £1 shares ((10,000 preferred). To 
carry on the business of consulting, electrical, mechanical, gas, hydraulic, 
sanitary, and gencral engineers, &c. The subscribers are: H. J. Read, Lis- 
more, Alma Road, St. Albans, electrical engineer; Н. J. Butcher, 66, Broom- 
field Avenue, Palmer’s Green, N. 13, electrical engineer. The first directors 
are: H. J. Read (chairman), H. J. Butcher, W. J. Bransom, and D. Dunham. 
Qualification 4500. Registered office: 71, Caversham Road, Reading. 


Bourne End and District Electricity Corporation, Ltd. 
(164,689).—Private company. Registered March 2nd. Capital, 250,000 in £1 
shares. To take over the business of the Bourne End Electric Installation 
Co., Ltd., and the business of a supplier of electric light and energy lately 
carried on at Bourne End by T. G. Lünnon, to ac@uire certain property for 
extending the said businesses, to adopt ап agreement with Н. S. Dennington, 
&c. The subscribers (each with one share) are: R. S. Taylor, 14, Cavendish 
Mansions, Portland Place, W., manufacturer; E. W. Lean, 1, Whitehall, Rav 
Park Avenue, Maidenhead, C.A. The first directors are: R. S. Taylor, E. W. 
Lean, and H. S. Dennington. H. S. Dennington may retain office while 
ear shares. Solicitors: A. E. & С. Tooth, 37, Lincolns Inn 

ields, W.C. 


A.B.C. Manufacturing Co., Ltd. (10,993).—Private com- 
pany. Registered in Edinburgh February 26th. Capital, 25,000 in 21 shares. 
To carry on the business of electrical, mechanical, and motor engineers, iron 
and brass founders, tinplate makers, &c, The subscribers (each with one 
share) are: J. Anderson, 144, Kenilworth Avenue, Shawlands, Glasgow, con- 
tractor; А. B. Campbell, 302, Cross Road, Glasgow, engineer. The first 
directors are: J. Anderson, A. M. Anderson, 121, York Drive, Hyndland 
Glasgow; J. J. Christoe, Balgownie, Westwood Avenue, Giffnock; and J. W. 
Lynhurst, 52, Linn Terrace, Muirend, Cathcart, Glasgow. Qualification £100. 
Registered office: 14, Douglas Street, Glasgow. 


Electrical & General Sundries, Ltd. (164,619) .—Private 


company. Registered February 28th. Capital, £500 in #1 shares. To carry 
on the business indicated by the title. The provisional directors are: H. W. 
Cole, 114, Trinity Road, Upper Tooting, S.W.17, electrician; Evelyn Whittle, 
23, Stirling Road, Clapham Rise, S.W.9, clerk. Secretary, Evelyn Whittle. 
Registered office: 14, Victoria Street, Westminster. 


International Automatic Telephone Co., Ltd. (164,393) .— 
Registered February 23rd. Capital, £920,000 in £1 shares (200,000 preferred, 
300,000 ordinary, and 300,000 deferred). To acquire (1) all or any of the 
shares or securities, and all or any of the assets and liabilities of the 
Automatic Telephone Manufacturing Co., Ltd., and any other company, whose 
objects include the business of manufacturers of or dealers in automatic or 
other telephones, telegraphs, or other electrical contrivances or apparatus 
connected therewith, and (2) licences from the Automatic Electric Co., of 
Chicago, to operate, use, and exercise in Europe and elsewhere inventions 
relating to such contrivances or apparatus, &c., and to adopt an agreement 
with T. G. Frank, Н. Woods, A. F. Adams, Н. L. Gary, J. B. Russell, 
J. Tavlor, and D. Sinclair. The subscribers (each with one share) are: 
С. Dickson, 4, London Road, Benfleet, clerk; E. J. Alldis, 12, Macdonald 
Road, Forest Gate, E., clerk; and five other clerks. Minimum cash sub- 
scription 7 shares. The subscribers аге to appoint the first directors. 
Solicitor: Н. Н. Atteridge, 2, Bond Court, Walbrook, Е.С. Registered 
office: Royal Liver Buildings, Liverpool. 


Solar Electrical Co., Ltd. (164,727).—Private company. 
Registered March 2nd. Capital, £2,000 in £1 shares (1.000 10 per cent. 
preference). To carry on the business of electrical engineers, electricians, 
dealers in elctrical apparatus, &c. The first directors are: L. S. Challis, 6, 
Dungarvon Avenue, Putney, S.W.; E. Kilpin, 14 and 15, Conduit Street, W. 
Registered office: 53, Haymarket, S.W 


A. C. Sparking Plug Co., Ltd. (164,744).— Private com- 
pany. Registered March 2nd. Capital, £20,000 in £1 shares. To acquire 
{гот the Champion Ignition Co., of Flint, Michigan, U.S.A., the concessions, 
patents, patent rights and trade marks of the A.C. Sparking Plug, and the 
business therein for any of the following countries: U.K., Holland. Belgium, 
Denmark, Norway, Sweden, Finland, and any other country in the Eastern 
Hemisphere. and any British Colony or dependency. The subscribers (each 
with one share) are: R. A. Chalmers, 37, Craven Terrace, W. 2, engineer; 
A. Peters, 4, Mount Road, Wimbledon Park, S. W. 19, solicitor's clerk. The 
subscribers are to appoint the first directors. Qualification 100 shares. Soli- 
citors; Kenneth Brown, Baker, Baker, Lennox House, Norfolk Street, W.C.2. 


Hesco, Ltd. (164,790).—Private company. Registered 
March 8rd. Capital, £10,000 in £l shares. To carry оп the business of 
mechanical, electrical, acronautical, and general engineers, electricians, &c., 
and to adopt an agreement with H. E. Spencer. The subscribers (each with 
one share) are: G. T. Little, 7, Dorncliffe Road, Fulham, S.W., clerk; 
A. Hall, Parkland Grove, Ashford, Middlesex, solicitor. The subscribers are 
to appoint the first directors. Solicitor: A. Barrie, 1, Church Court, Clements 
Lane, E.C. 


J. Hopkinson & Co., Ltd. (164,767).—Private company. 
Registered March 3rd. Capital, £600,000-in EI shares (250.000 preference). 
To carrv on the business of mechanical and electrical engineers, machine and 
engineering tool makers, manufacturers of boilers, flues, boiler mountings 
and fillings, electrical, hydraulic, and pneumatic apparatus, &c.. to acquire 
the busiriess of Hopkinson & Co., Ltd. The subscribers (each with one 
share) are: А. Н. Hopkinson, Copt Hill Court, Burgh Heath, Tadworth, 
Surrey, engineer; L. Н. Hopkinson, Cleveland House, Huddersfield, enginegr. 
The first directors аге: A. H Hopkinson, L. H. Hopkinson, R. Kilburn, and 
F. Murgatroyd (ordinary directors), J. H. Hanson (representing A“ shares), 
and R. V. Bigby (representing B” shares). Holders of preſerence shares 
No. 1.134.563 and ordinary shares No. 1-12,456 (“ A shares) and holders 
of preference shares Nos. 124,564-350,000 and ordinary shares Nos. 124,564- 
250,000 (* В” shares) have the right to appoint a director as representative 
of the “А” and “B?” shares respectively. Solicitor: W. Ramsden, Station 


Street. Buildings, Huddersfield. 
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OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Westinghouse Morse Chain Co., Ltd.—Mortgage on fac- 
tory, Works Road, Letchworth, registered February 16th, 1920, to secure all 
moneys due or to become due from company to Barclays Bank. 


Enfield Ediswan Cable Works. Ltd.—Debenture dated 
February 17th, 1920, to secure £40,000 charged on the company's under- 
taking and property, present and future, including uncalled capital, subject 
as to certain freehold land with buildings thereon to a prior charge for 
£00,000 ranking pari passw therewith. Holders: Londou County Westminster 
and Parrs Bank, Ltd., J1, Lombard Street, E.C. 


Trafford Power & Light Supply (1902), Ltd.—Satisfaction 
in full on February 17th, 1 rad tae debenture dated March 30th, 1910, 
securing £25,000. Ў е 


Hart Accumulator Co., Ltd.—Debentures for 240,000, 
registered February llth, 1920, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders: London 
County Westminster & Parrs Bank. i 


Switchgear & Cowans, Ltd. (formerly Switchgear and 


Cowans (1911), Ltd.—Satisfaction registered February 11th, 
1920, of charges for £250, registered April láth, 1913, and £2,350, registered 
February llth, 1920. Issue registered February 11th, 1920, of £2,350 “В” 
debentures, part of a series of £3,U00 already registered. Е 


Implitico, Ltd.—Return dated November 17th, 1919. 
Capital, £3,000 in 21 shares. All shares taken up und paid for in full. 
Mortgages and charges: Nil. 


India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd. 
Return dated January Ist, 1920. Capital, £822,000 in £10 shares (50,000 
ordinary, 25,000 preferred, and 6,200 unclassified), 50,000 ordinary and 25,000 
preferred shares taken up. £750,000 paid. Mortgages and charges: £400,000. 


Lamp Manufacturing Co., Ltd.—Return dated' Februar 
9th, 1920. Capital, £10,000 in £1 shares. 5,400 shares taken up. 25.400 
paid. Mortgages and charges: £2,500 debentures. 


Yorkshire (West Riding) Electric Tramways Co., Ltd.— 
Return dated February 14th, 1919 (filed February 19th) Capital, £600,000 
in £5 shares (70,000 preferred and 50,000 ordinary), 46,261 preferred and 
40,977 ordinary shares taken up. £436,190 considered as paid. Mortgages 
and charges: £272,373. 


Tilney, Manufacturing & Testing Co., Ltd,—Debentures 
for £1,000, registered February 13th, 1920, charged on the company's under- 
taking and property, present and future, including uncalled capital. Holder: 
M. J. E. Tilney, The Knowles, Watford. 


С. Н. Hare & Son, Ltd. (110,911).—Capital, £16,000 in 
8,000 preference and 8,000 ordinary shares of £1 each, of which, to December 
3lst, 1919, 6,200 preference and 8,000 ordinary had been taken up. £6,702 
paid on 6,200 preference and 502 ordinary. £7,498 considered as paid on the 
remaining ordinary. Mortgages and charges, nil. The Lamson Paragon 
Supply Co., Ltd., holds a large block of shares. 


Electrical Contracts & Maintenance Co., Ltd. (101,757). 
—Capital, 23,000 in #1 shares. Return dated December 18th, 1919. All 
shares taken up. £1,331 paid. £1,669 considered as paid. Mortgages and 
charges: £10,000. 


Ferranti, Ltd. (83,718).—Capital, £130,000 in 60,000 pre- 
ference, 60,000 ordinary, and 10,000 deferred shares of #1 each, of which, to 
December 19th, 1919, 53,374 preference, 60,000 ordinary, and 10,000 deferred 
2 а taken up and credited as fully paid. Mortgages and charges: 
£110,785. 


East India Tramways Co., Ltd. (74,457).— Capital, 
£100,000 in 15,000 preference, 35,000 ordinary, and 50,000 deferred shares of 
£l each, of which, to December 30th, 1919, 7,476 preference, 33,433 ordinary, 
and 50,000 deferred had been taken up. £7,483 paid on 7,476 preference and 
7 ordinary. £83,426 considered as paid on the «emainder. Mortgages and 


charges: Nil. 


CITY NOTES. 


West End Undertakings.—Gross earnings 
for 1919 £265,856, against £193,858 for 
1918; expenses, excluding depreciation, 
City Electricity £167,242, against £132,946; net earnings 
Supply Co., Ltd. £98,614, against £60,912. Including 4162 

brought forward and interest accrued 
£5,056, the available total is £103,832. Out of this debenture 
interest absorbs £17,829, and there is set aside for depreciation 
422,000; preference dividend for the year £18,000; ordinary 
dividend 7 per cent. for the year £28,000; to general reserve 
£10,000; leaving to be carried forward £8,002. There: are 
now connected to the West End mains the equivalent of 


Charing Cross, 
West End and 


775,563 (30-watt) lamps: Lighting 459,809, heating 80,777, 


power 234,977 (9,449 H. P.). | 

City Undertaking.—Gross earnings for 1919 £331,323, 
against £238,070; expenses £273,722, against £199,250; net 
earnings £57,601, against £38,825. Including £9,075 brought 
forward, the available total is £66,676. Out of this, interest 
on debentures, loans, and advances absorbs £31,458, leaving 
£35,217. Preference dividend £18,000; to general reserve 
£10,000; carried forward £7,217. There are now connected 
to the City mains the equivalent of 851,515 (30-watt) lamps: 
Lighting 334,925; heating 120,323; power 396,267 (15,936 H.P.). 
The report contains references to the Electricity Supply Bill 
in the same terms as were used in the Westminster report 
(Erec. Rev., February 20th, p. 245). | 

West End Undertaking.—Units generated, 723,704; bought, 
16,804,856; units sold, 12,649,228; used on works, &o., 
4,879,332. | 

City Undertaking.— Units generated, 41,178,630; sold, 
34,349,326; used on works, &c., 6,829,304. Ее | 

Lord Ashfield, presiding.at the annual 
meeting on March 5th, reviewed the finan- 
cial position of the company, and said that 
Railways Co. the result was as disappointing as it was 
of London, Ltd. unexpected. In the first half of 1919 the 

| gross receipts of the operating companies 

increased faster than the expenses, and they were thus able 
to increase their interim dividends, and in consequence their 
payments to this company, but in the second half the expenses 
increased inuch faster than the gross income, and since the 
close of the vear expenses had still continued to rise. The 
return upon the capital of the London underground railways 
had during the lifetime of this company averaged only 3.3 per 
cent. It could not be argued that there had been any profit- 
eering. If those railways had to be built to-day it would 
cost much more than twice their present capital to build 


Underground 
Electric 
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Шеш. They were at the moment inadequate for the traffic 
which needed to be carried. There were essential improve- 
ments needed, and they were ready to go ahead with the full 
programme of unportant extensions and improvements im- 
mediately, at an estimated cost of £6,000,000, but until the 
position was altered it was hopeless to contemplate raisin 
such a sum. Тһе 46, 000, O0 was only the beginning; it woul 
only produce additions to and improvements of existing rail- 
ways, whereas in his judgment London urgently needed, and 
must have before long, entirely new underground railways, 
including at least one, probably two, high-speed lines. How 
and where these new railways should be constructed would 
need long and careful consideration. The crucial question 
was not construction and location, however, but how the 
required money was to be raised. The speaker went on to 
reler to the Bills that the companies were promoting in Par- 
hament dealing with extensions and the increasing of fares. 
They were asking for power to charge 2d. per mile and for the 
abolition of workmen's fares. If the undertakings were not 
put on а self-supporting basis the only alternative was that 
London traflic should be subsidised either out of national 
taxation or out of local rates. 


Sir Henry Yance, presiding at the an- 
Oxford Electric nual meeting,%referred to the effect of the 
Co., Ltd. removal of restrictions and the return to 
normal conditions. There was an increase 
of nearly 25 per cent. in business, enabling them to recover 
lost ground and to submit a satisfactory balance sheet. They 
believed that this very satisfactory increase would be main- 
tained; the prospects for the future were highly encouraging. 
After referring to the increased costs, the chairman explained 
the main outline of the Electricity Supply Bill. He did not 
think the Bill was likely to affect them to any material extent 
for many years, as Oxford was not a manufacturing centre, 
and generating stations were rather scattered. If super- 
stations could supply them with current us cheaply as they 
could make it they would be very glad to take it Tou them. 
If the company retained the distributing part of the system, 
either independently or in amalgamation with other under- 
takings, their tenure would probablv be established in per- 
petuity. They proposed to call the shareholders together in 
{һе near future to sanction either an increase in capital or 
an increase in the rate of interest on the preference capital 
that had not vet been issued. There might have to be some 
delay in connecting up new consumers, as it was impossible 
to get delivery of the necessary materials. The boom was 
likely to continue until the industrial world had made up 
its leeway. At present it appeared to him that most manu- 
facturers had at least six months’ work ahead of them. He 
hoped that electric lighting installations would be put into 
all the new houses now being erected throughout the king- 
dom. The report of the chief engineer (Mr. F. H. Francis) 
showed that the increased demand had necessitated more 
plant. They had secured an existing high-speed engine which 
would ensure their position for the winter, and orders had 
been placed for an additional alternator and two boilers, 
which were due before next winter. 


South London Electric Supply Corporation, Ltd.—Capital 
expended during 1919 29,210. Balance from revenue, less 
costs, £40,879; interest on investnients апа sundry receipts 
£2,111. Including the amount brought forward there is 
available 446,258. Debenture and other interest £6,880; de- 
preciation £8,000; general reserve £2,500; written off lease- 
hold account, &c., £667; 6 per cent. on cumulative preference 
shares; dividend on the ordinary shares 6 per cent. for the 
year. Balance carried forward £10,810, against 43.717 brought 
in. Mr. H. B. Renwick has become chairman and managing 
director in place of Mr. Braithwaite resigned. Sir E. Wyld- 
bore-Smith has been appointed а director. Applications re- 
ceived during the vear equivalent to 2.351 Kw. (total 18,083 
KW.). Units sold 7,565,639, increase 453,387. 


Bournemonth & Poole Electricity Supply Co., Ltd.— 


Capital expended during 1919 £9,473. Available revenue, 
including £1,299 brought forward, £38,573. Debenture and 
loan interest £7,640; leasehold and special redemption funds 
and interest £2,293: to reserve for depreciation £8,000. Divi- 
dends on the 44 per cent. and 6 per cent. preference shares 
are paid, and a total of 6 per cent. on the ordinary, leaving 
£4,628 to carry forward. Total applications 14,291 Kw. in- 
crease 1,695 kw. Units sold 4,680,347. 


British L. M. Ericsson Manufacturing Co., Ltd.—Net 
profit for 1919 after charging £12,582 for depreciation, £12,616 
for income tax, and £2,500 for debenture interest was £25,877, 
plus £51,279 brought forward. Dividend of 10 per cent., free 
of tax, on the ordinary shares. Reserve £10,000, to reserve 
for depreciation of investments £2,500, £48,65 бїз carried for- 
ward subject to excess profits duty. 


Tyneside Electrical Development Co.—For the vear ended 
January 3lst the profit was £4,533, plus £815 brought for- 
ward. Dividend 6 per cent. per annum on preferred ordinary: 
10 per cent. оп deferred ordinary; to general reserve £1,000; 
carried forward £849. 


Stewarts & Lloyds, Ltd.—Dividend for 1919 2s. per share 
and а bonus of 6d. per share on the deferred shares. £100,000 
to general reserve, £10,000 to employés’ benefit reserve. Car- 
ried forward £100,000. 


Automatic Telephone Manufacturing Co., Ltd.—The re 
port for 1919 states, says the Financial Times, that the profit 
amounts to £15,724, plus £11,281 brought forward. Directors 
fees absorb £2,664, depreciation on patents, &c., £3,000, and 
dividend on preference shares £12,000, carrving forward 
£9,341. The directors regret that the profits for the year will 
not allow of a dividend being paid on the ordinary shares. 
The decrease in profits is due chiefly to reduction of estimated 
profits on all the company's manufactures sold and delivered 
during the greater part of the year, due to the gradual in- 
tation in labour rates and raw material prices, and to reduc- 
tion of output, due to the Government placing no orders for 
automatic telephone equipment during the period under re- 
view. 'lhe reduction of output was further accentuated as 
regards the general manufactures of the company owing 10 
the impossibility of obtaining delivery of the necessary raw 
materials in sufficiently large quantities to ensure economical 
production and to other dithculties encountered in reorganis- 
ing the factory after the special war work on which the 
conipany has been engaged. In the light of these facts, the 
directors felt that advantage should be taken of the offer 
subinitted to shareholders in а circular letter dated February 
7th, 1990, and as holders of a majority of the shares have 
agreed to exchange their shares on the terms set forth in that 
letter the new company has been formed and all other neces- 
sary steps taken to complete the transaction. 


Stock Exchange Notices.—Application has been made to 
the Committee to allow the following to be officially quoted : — 

Petters, Ltd.—112,500 ordinary shares of £1 each, fully 
paid; and 200,000 7à per cent. cumulative preference shares 
of £l each, fully paid. 

The committee bas specially allowed dealings in the follow- 
ing securities under Temporary Regulation 4 (3):— 

General Electric Co., Ltd.—1,600,000 74 per cent. cumula: 
tive B” preference shares of £1 each, 7s. 6d. paid, Nos. 1 
to 1,600,000; and 400,000 ordinary shares of £1 each (issued 
at Ws., of which 7s. 6d. is paid), Nos. 1,925,001 to 1,625,000, 
after issue of allotment letters. 

Mann, Egerton & Co., Ltd.—48,793 ordinary shares of £1 
each, fully paid, Nos. 11,908 to 60,000, and 21,832 preference 
shares of £l each, fully paid, Nos. 83,064 to 104,895. 

Waygood-Otis, Ltd.—40,000 ordinary shares of £1 each, 5s. 
paid, Nos. 250,001 to 290,000, after issue of allotment letters. 

17 committee has ordered the following to be officially 
quoted: 

Westminster Electric Supply Corporation, Ltd. —39, 964 
ordinary shares of £5 each, fully paid (Nos. 310,001 to 
350,054). 


Smithfield Markets Electric Supply Co., Ltd.—Sir H. S. 
leon, speaking at the annual meeting, said that the increase 
in total expenses in 1919 was £2,700, but the sale of current 
had produced £8,000 more. The use of electric heaters was 
becoming increasingly popular. The company was at present 
buying its current in bulk under an arrangement which 
provided that when the price of fuel exceeded a certain figure 
the charge per unit against thein rose proportionately. They 
did not see any prospect of costs of production falling for 
some time to come, and until they did a reduction in rates 
was out of the question. They must therefore continue the 
cautious policy of building up the reserves. 


Commonwealth Edison Co.—The report for 1919 states 
that the electric operating revenues were $30,366,426; expenses 
(including amortisation and depreciation, $2,880,254), 
$19,519,507; net electric operating revenues, $10,846,919; other 
charges, uncollectable operating revenues, $119,938; taxes, 
52,355. 000; municipal compensation, $895,193; leaving net 
operating income $7,476,787; other income, $619,802; gross 
income, $3,090,589; deductions from gross income, $950,213, 
leaving $7,146,376. Interest on funded debt took $9,999,936. 
leaving available $4.847,138. Dividends paid amounted to 
$3,942,340; balance carried to surplus, $904,798.—Financial 
Times. 


Chelsea Electricity Supply Co., Ltd.—Profit for 1919, 
£33,038, plus £1,106 brought forward, and £2,324 interest, 
making £36,167. Debenture interest £5,480; 6 per cent. pre- 
ference dividend; reserve, renewals, and contingencies 
416.688; written off cost of extinction of founders’ shares 
£1,089; 4 per cent. on the ordinary shares for the year; 
carried forward £1,523; 5.593 new lamp connections (8 C.P.), 
making 345,527. Units sold 4,224,505, being 266,033 less than 
in 1918. 

Newcastle & District Electric Lighting Co., Ltd.—Net 
profit for 1919, after charging interest on debenture, &c.., 
and allowing £16,000 for depreciation, £8,494, plus £13,099 
brought forward. Dividend 4 per cent., less tax; carried for- 


ward £13,263. Capital expenditure during the year for build- 


ings, plant, and mains, £19,001. A large number of applica- 
tions has been received for energy for all purposes, and a 
rapid expansion of business 1s expected. 


British Insulated & Helsby Cables, Ltd.—Final dividend 
of 84 per cent., making 124 per cent. for the vear, plus a bonus 
of 24 per cent. To reserve and depreciation £105,000; carried 
forward £108,000. 


General Electric Co., Ltd.—1t is announced that the issue 
of preference and ordinary shares was over-subscribed, and the 
list closed on Tuesday. 
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Northampton Electric Light & Power Co., Ltd.—At the 
annual meeting Ald. F. H. Thornton said the year had been :n- 
teresting and critical. Never before had there been such 
fluctuations in the demand for current. Early in the year the 
whole of the power used for munition work was disconnected, 
and there was a substantial drop in the output. In March came 
an unexpected call to supply current for a portion of the 
Corporation tramway system. This partly helped to make 
up for the decrease in output, but it was succeeded by a 
reduction in the hours of employment in the factories of the 
town, with the result that the output continued to be below 
the preceding year until the end of October, when, with the 
removal of the lighting restrictions and whut appeared to be 
steadier demands for industrial power, the weekly output 
began to exceed that of the previous year. This was further 
helped by the demand at the end of the year to supp:y the 
whole of the current for the Corporation tramways. The five 
years’ contract for this supply commenced on March lst, 1920. 
In April, 1919, the company purchased the Wellingborough 
Electric Supply Co., not merely with the view of rejuvenating 
a moribund undertaking, but also as a part of a much wider 
scheme for supplying current for rapidly increasing industries 
on that side of the county. Unfortunately, the County Coun- 
cil decided to impose such conditions ag to make it impossible 
for the company to proceed, but the matter was still under 
consideration. It was hoped that something would be done 
with the help of the Electricity Commissioners. They had 
made a profit of £300 on the Wellingborough undertaking 
instead of the loss of £600 in the previous year. 


County of London Electric Supply Co., Ltd.—Capital ex- 
pended during 1919 £130,043. ‘otal available revenue 
£232,989, including £15,516 brought forward. Deduct de- 
benture and loan interest £44,177; written off preliminary 
expenses £5,000; to reserve for depreciation, &c., £50,000; 
to general reserve £45,000. Preference dividend 6 per cent., 
less tax, for the year; ordinary dividend 8 per cent., less 
tax, for the year. Carried forward £19,188. The report states 
that the Electricity Supply Act as passed should be of 
material assistance in connection with the electricity supply 
industry of the country, and should assist in solving the 
question of London electric supply. Mr. С. P. Sparks re- 
signed the ition of engineer-in-chief at the end of 1919. 
Mr. A. R. n has been appointed chief station engineer 
and Mr. J. D. Dallas, chief mains engineer. Applications 
received during the year 8,532 KW., making the total 82,224 
KW. Units sold 42,487,072, an increase of 2,161,409.  Con- 
sumers increased from 98,400 to 31,390. 'l'he Coatbridge and 
Airdrie Electric Supply Co., Ltd., showed a decreased output 
during 1919 owing to falling off in war demands. This is 
temporary, and the load is rapidly overtaking the previous 
demands. 


Prospectuses.—The Fife Tramway, Light ¢ Power Co., 
Ltd., are issuing 200,000 ordinary shares of 41 each at par 
to be applied in payment of loans in connection with ihe 
extensions and additions to the generating station, cables, 
and plant. 

W. G. C. Haywood ck Co., Ltd.—Applications are being 
invited until to-day for an issue of 160.000 10 per cent. par- 
ticipating shares of 10s. each at par. The company was re- 
istered in 1916 with £5,000 capital to carry on general 
engineering work (its address is Beaufort Works, Twicken- 
ham), and during the war was engaged on the production 
of aeroplane parts. The nominal capital is now £120,000, the 
business having been converted into a public company with 
the object of turning its organisation and equipment to ac- 
count, for the provision of motor scooters, cycle cars, Blue 
Bird" steam turbine fans and power plants (this is an 
Austrian design purchased with the business of Michael Pal 
and Co., Ltd.), the E.C. electric iron (which is being manu- 
factured for Sumner Vaughan & Co., who have received 
orders and inquiries for over 150,000, оп which a net profit 
of £18,750 to this company is estimated), and the Feyens ' 
engine. In the prospectus as printed in the daily Press, 
there is no information given as to the purchase price, and 
the profit figures are estimates on business booked or :п- 
quired for. The plant, premises, stock, &c., at Twickenham 
are valued at £30,470. 


Rushden & District Electric Supply Co., Ltd.—4t the an- 
nual meeting Ald. F. H. Thornton said that the reduction 
in the price of crude petroleum resulted in a saving of over 
£500 in the cost of fuel, notwithstanding a slightly increased 
output. An additional generating set was being installed to 
cope with the more urgent demand for power pending the 
completion of arrangements for bulk supply from Northamp- 
ton. 

Telegraph Construction & Maintenance Co., Ltd.—Net 
profit of £124,184 for 1919, plus £110,296 brought forward. 
Further dividend 74 per cent., free of tax; to reserve fund 
£20,000, and £10,000 to pension fund; £114,840 carried for- 
ward. : 

Metropolitan: Vickers Electrical Co., Ltd.—The directors 
recommend a dividend on the ordinary shares at the rate cf 
8 per cent. per annum to December, 1919. 


Mirrlees Watson Co., Ltd.—Dividend of 10 per cent. and 
a bonus of 7} per cent. for 1919. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE extraordinary flood of new issues is one of the principal 
causes which tend to check business in existing securities, 
and to render the investor delicate in his choice of purchases. 
The fear of the Budget appears to have been fairly well dis- 
counted, and whatever may be announced, the Stock Exchange 
is prepared for it—up to a point. Confidence shows a little 
disposition to return, as improvement in the War Loan in- 
dicates. In терага to the new issues, each week brings more 
tempting offers than the previous one, and it is noticeable 
that even in such cases as those where a heavy over-subscrip- 
tion is secured, this does not necessarily imply a premium 
after allotment. In fact, the reverse has been the case in 
several instances lately, showing, of course, that the stag is 


‘extremely busy in this particular branch of Stock Exchange 


transactions at present. The prudent man is therefore rather 
inclined to wait until after allotment before venturing into 
new companies. А 

The eighth ordinary general meeting of the Automatic Tele- 
phone Manufacturing Co. is called for next Tuesday, March 
16th, at Liverpool, and is likely to be of a lively character. 


. The report shows a profit for last year of £15,723, and after 


necessary deductions, there remains £9,341 to go forward. 
The decrease in the profits is stated to be due to several 
causes, the most important of which were completely beyond 
the control of the company, and the directors felt that advan- 
tage should be taken—we quote the report—of ''a very im- 
portant and favourable offer’’ to exchange shares on the 
terms set forth in the circular issued to the shareholders a 
month ago. We venture to think that the board will be told 
very plainly at the meeting that proprietors are by no means 
unanimous in thinking that the offer was very important 
and favourable, and that they, the shareholders, will demand 
to know why the opportunity was not afforded them for dis- 
cussing the whole affair in general meeting. The price of the 
shares remains about 20s. 

The Eastern Extension, Telegraph and Westerns are all ex 
rights, but no dealings have yet taken place in the new issues, 
as it is understood that the letters of allotment will not be out 
for a few days. The stocks and shares were quoted ex nghts 
on the closing of the companies’ books. Prices keep very hard, 
and the only noticeable feature in cable shares is the substan- 
tial fall which has taken place in most of the dollar securities, 
owing, of course, to the upward movement of the American 
exchange brought about by the forthcoming repayment by 
this country to the United States of part of its war debt. The 
full recovery in exchange was not held, but prices are consider- 
ably lower than they were a week ago. 

Rights on Eastern ordinary stock are valued about 18, on 
Globes and Eastern Extensions at 45s., and on Western Tele- 
graphs at 65s. Deductions of these amounts have given the 
various securities a cheap appearance, on the 10 per cent. divi- 
dend basis. 

General Electric ordinary have gone back to 1 15-16 ex rights, 
and the preference to 188. 6d., owing to the evident desire on; 
the part of holders to apply for as many as possible of the 
new shares in order to provide the funds, they have been sell- 
ing their existing shares. The rights are quoted 4s. 9d.-5s. 9d. 
premium over the issue price of 99s. Siemens at 30s. and 
Cromptons at 228. are both 6d. lower. British Aluminium 
ordinary have further risen to 2 3-16, on the announcement 
regarding the new shares that are to be given, for nothing, to 
the proprietors. This came as a pleasant surprise. Although 
something of the kind had been expected, the terms are more 
generous than many looked for. Callender’s are 1 lower at 94, 
apparently in sympathy with the dulness in Telegraph Con- 
structions. In the engineering group, Babcock & Wilcox shed 
i, and on the whole the iron and steel shares are a trifle down. 
With so much competition from the new issues, it is a little 
surprising that prices of the existing stocks and shares should 
hold their ground as well as they are doing, and the fact that 
there has been comparatively little fall in the latter argues the 
public's capacity for investment on a large scale, Budget or uo 
Budget. Greenwood & Batley are £3 up at 134, оп the scheme 
of capital rearrangement just proposed. 

The principal improvement in the electricity list has been 
secured by Brompton ordinary, which have risen 10s. to 63. 
For this the advance of 50 per cent. in the dividend is. of 
course, responsible. Charing Cross at 34 are another è higher, 
demand being stimulated in their case by the excellent yield 
obtainable at the current price, a consideration which applies 
also to St. James' and Pall Mall. causing in their case a rise of 
58. to 63. — Westminsters are also better at 5%. With such 
shares paving about 9 per cent. on the money, it only needs a 
little appreciation on the part of the public for further im- 
provements to occur, but the market is alwavs a quiet one, 
therefore receiving little advertisement from financial guides. 
London Electrics receded to 25s. 

Metropolitans at 22 are a little better. Undergrounds keep 
heavy as a whole. Underground Income Bonds have gone 
back to 72, no interest being taken in the stock, while the 
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labour conferences this week have not tended to encourage 
purchases of Home Railway issues. Attention is being called 
to the recent speeches of railway chairmen in which ue Peas 
have been wade to the position of the companies. At the 
recent meetings of proprietors of the Great Western and North- 
Western companies, the chairinen, Lord Churchill and бг 
Gilbert Claughton respectively, spoke with unwonted hopeful- 
ness of their expectations in regard to the possible Govern- 
ment action. London Electric £10 shares have eased off to 2i, 
at which the yield on the money comes to about 61 per cent. 
In our tables, we give the return on Underground Electric 
Income Bonds as £5 115. per cent., free of tax, calculating 
the dividend for 1919 as 4 per cent. 

Calcutta Trams are lower at 85. 8d. Bombay Trams main- 
tain their extraordinary prices. The British Columbia group 
continues to shrink. Mexicans are flat again, it being re- 
ported that General Villa is once more in active brigandage. 
A rise of 2 points in Brazilian Tractions will not surprise those 
who took notice of the well-informed buying mentioned here 
as being in progress last month. London and Suburban 
Traction 4 per cent. debenture is down 3 at. 464. 

Marconis enlivened the market with а jump of 7s. 6d. to 
4 3-16. Buying apparently drew stimulus from the announce- 
ment as to a possible telephone service between this country 
and New York. Concurrently, Anglo-American Telegraphs 
gave way rather sharply, for the same reason. Dealings in 
American Marconis cease this week, and will re-start in April 
in American Radio shares. Canadian Marconis have further 
stiffened to 14s. bid. 

Rubber shares are in a lack-lustre condition, and the raw 
material gives no iminediate indication of that rapid rise 
prophesied for it by those who are optimistic concerning sub- 
stantial orders for the produce at an early date by Germany. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Номи Exszornicrry CONMPANIBS, 


Dividend Price 


March 9, Yiela 
1918. 1919. 1920. Rise or fall. p. o. 
Brompton Ordina xp. 8 12 +4 £81610 
Oharing Cross 2 owe, V 7 + ё 9 0 8 
do. do. 4 Pref. ee 44 ay 9 — 8 8 8 
eo ee eo 8 4 81 — 6 8 1 
e of London 8 10 14 — 7 210 
о. do. 6 per cent. Pref... 6 R a 5 648 
County of London .. 1 8 9 - 8 2 2 
do do.6 per cent. Pref. 6 ^ 9 — 6 13 4 
Kensington Ordinary ae ~ 6 7 54 — 6 13 4 
London Electrio NU 23 it +1/8 5 19 9 
йо. do. 6 per cent. Pref... 6 6 — 811 6 
Terra suc s 5 в — 7 14 10 
Mad Pref, .. a 4 — 7 16 6 
Bt. jenen An .. 10 12 8 +} 8 16 10 
Bouth Metropolitan Pref.. " 7 7 19/650 — 78 7 
Westminster Ordinary... ii 8 10 БА +} 810 6 
T TELEGRAPHS AND TuELEPHONBS. 
Anglo-Am. Tel. Pref. ee [] 6 6 894 —1 6 14 1 
do. et. oo 88/6 là 19 -2 7 18 0 
Chile Telephone Р æ. 8 6 — *418 2 
Cuba Sub. Ord. ee oe oe 7 7 1 === *$ 18 4 
Mastern Extension .. es as 8 10 16 — 6 1 3 
Eastern Tel. Ога. .. "E $ B 10 167 — * 19 5 
Globe Tel. and T. Ord. e 8 10 16 — 6 18 
do. do. Pref. .. - 6 6 93 — 6 B 1 
Great Northern Tel. 42 .. 22 — 94 — 9 8 4 
Indo -uropean Vs 18 — 48$ — 618 4 
Marconi n SQo 90 — 414 + 3 519 4 
Oriental Telephone Ord. .. SQ 10 — ' 94 — 416 0 
United R. Plate Tel. " vx В — 8 — *5 08 
West India and Panama .. S 0108 — Li. — d 519 0 
Western Telegraph.. à is 8 10 17ха — 5 17 8 
Howm RAILS, 
Central London Ord. шнын: 4 4 474 — 8 R 6 
Metropolitan . : T 1 1 g2xd +4 518 8 
do. District : .. Ni Nil 18 — Nil 
Underground Electric Qrdinary.. Ni Nil bri +$ Nil 
do. do. “А” Nil Nil 6/6 — Nil 
do. do. Income .. $ 4 Taxd —1 5 10 0 
FonxEIGW Trams, | 
Anglo-Arg. Trams, First Pref. .. Nil Nil 3$ =~ — 
do. do. and Pref. oe — — 383 — — 
' до. do. 65 Deb. <a 6 5 634 — 715 0 
Brazil Tractions . re e — — 55 +2 — 
Bombay Electric Pref. 6 6 18 — 8 4 0 
British Columbia Eleo. Rly. Pfoe. 6 5 61 —1 8 2 8 
do. do. Preferrred 5 52 —1 910 6 
do. do. Deferred Ni 8 43 —2 6 18 0 
do. do. Deb. s a к 60 —1 706 
Mexico Trams 6 percent. Bonds. N 88 +1 Nil 
do. 6 per cent. Bonds.. Nil Nil 29 — Nil 
Mexioan Light Common .. .. Nil Nil 17 —5 Nil 
do. Pref. .. Nil Nil 80 —2 Nil 
do. lst Bonds . .. Ni Nil 51 —1 — 
N COMPANIES. 
Babcock & Wilcox ee ee ee 15 — 34 = Ё *4 5 9 
British Aluminium Ord. .. .. 10 — 214 + 3 111 4 
British Insulated Ore: e ee 194 15 27 — 7 6 3 
Callenders er T oo 25 -- 9А — 1 617 0 
re * ee ee ee ) 4: 8 16 10 
Castner. Kellner en EN is 200 % e — E 
Crompton Ord. i а .. 10 — 22 9 — 6d. 9 110 
Edison-Swan, A 1 ee 10 — 1 — 8 0 0 
do. do. брег cent. Deb. ex 5 5 — 6 5 9 
Electrio Construction as .. 10 — 1 — воо 
Gen. Elec. Pref. E ss ds 64 64 13/8 — i. тоб 
do. Ord. .. .. .. 10 — 11x 9 — 6 3 0 
40 Pr 1. е ee oe ee 25 5 al c б 0 0 
О, 8 e oe ee ГЕЈ ' В — 6 4 ч 
1ndia-Rubber.. A" - T 10° a 16 — 6 6 0 
Met.- Vickers Pret, ee ее oe ты 8 Зр TON ie 6 6 н 
Siemens Ord... -— „% we 10 10 30/ — 64 *6 18 4 
Telegraph Oon. ee ee ee 20 20 28 === 94 6 0 


„5 . * Dividends paid free of Inoome Tax, 
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MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, March 9th. 


A F * [] t 
CHEMICALS, &c. i IMEEM rhe ot Dec: 
F 
a Acid, Ox ali.  .. per lb. 1/5 
a Ainmoniac Sal per ton | £95 
a Ammonia, Muriate (large ма) i 215 
а Bisulphide of Carbon " "m эз | es 
a Borax , Mh A! Сый „ 442 кз 
a Copper Sulphate. „ 452 4 £1 ine. 
а Potash, Chlorate  ... on .. per lb. lld. | sis 
б Perchlorate m Vis » 1/3 н dh: 
а Bhellao .. ... e per cwb. £42 22 dec. 
a Sulphate of Magnesia . .. рег ton £15 | = 
е Sulphur, Sublimed Flowers " n £28 i 
Lump is "S " " £25 | 
: a Soda, Chlorate i "s .. per lb. 6d. 
» Crystals .. рет ton 170 / D. 
a a Sodium ichromate, ‘casks .. per lb. E К 
METALS, &c. ` l 
g Babbitt’s Metal Ingots per ton £118 to £845 a 
c Brass (rolled metal 2” to 12'* basis) per lb. 1/4 ; MNT 
е » Tubes (solid drawn)... eu T 1/64 "i ч 14. дес. 
„ Wire, basis , 8 „ s 
: Copper Tubes (solid drawn) ee š Ны. 3d. dec. 
g » Bars dius selected) .. per ton 4168 | £5 dec. 
8 » Sheet. 885 n vid T - £168 £5 dec. 
8 „ Rod bo T | £168 45 dec. 
d * (Eleotrolytic) Bare, ... 5 £124 £6 dec. 
d ” » heets rit vx | £156 alee 
d „n 15 Wire Rods.. ji | £199 | £6 dec. 
d н ii H.C. Wire.. per lb. 1/54 gd. dec. 
F Ebonite Rod ... ese a s Т | 3/- | see 
„ . Sheet UR. dix. dE 3 3/6 
n German Silver Wire TE it „ | 8/- X 
h Gutta- percha, fine e ove aoe 99 l 18/- 
h lndia-rubber, Para fine Уз | 2ri ч Ж 
i Iron Pig (Cleveland Warrants) . per ton i Nom. ee 
» Wire, galv. No. 8, P.O. а " | £51 | £4 10/- inc. 
g Lead, English Pig |... E 15 452 10/- | 15/- dec. 
g Mercury з .. per bot. £24 10/. to £25 a 
e Mica (in original cases) small .. per lb. 6d. to 4/6 
4 m T » medium.. T | 5/- to 10/- ! 
» large „  .19/61025/. & up 
н Phosphor Bronze, plain castings n 1/8 to 2/- i 
7 i „ rolled bars and rods _s,, | 2/2 to 9/6 бк 
„ rolled strip & sheet x 2/3 to 2/9 | M 
4 Silicium Bronze Wire Ves per Ib. 1/114 : 
r Steel, Magnet, in bars s ss T 1/8 ER 
s Tin, Block (English) е .. per ton £369 to £870 £41 dec. 
Wire, Nos. 1 to 16 .. per lb. 5/5 . i - 
" White Anti-friction Metals .. рег ton £90 to £845 | m 


i 
| 
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Quotations supplied by— 


James & Shakespeare, 
Edward Till & Co. 
à Bolling & Lowe. 
4 Riobard Johnson & Nephew, Ltd. 
n P. Ormiston & Sons. 
r W. F. Dennis & Co, 


— = -- — —.——— —— — 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

F India - Rubber, Gutta- Percha and 
Telegraph Works Co., Ltd. 


Electricaliy-propeiled Ships. — The Winton Engine 
Works, of Cleveland, Ohio, which have attained considerable 
success with their four-cycle Diesel engines, have decided, says 
the Motor Ship and Motor Boat, to concentrate upon 500-B. H. p. 
sets direct-coupled to electric generators, and to employ them with 
a system of electric transmission in ordinary cargo vessels, up to 
10,000 or 12,000 tons. The engine-room plant is to consist of 
multiple sets furnishing power st high speeds, and driving electric 
propelling motors at very low speeds. By placing a number of 
sete in the ship, immunity from breakdown сап be guaranteed. 
Moreover, the cylinder sizes are small, the engines are easy to 
handle and are quickly repaired, and the general source of supply is 
not affected should a breakdown occur to one engine, The pro- 
pelling motor, or motors, can have a speed variation of from 0 to 
65 R.P.M., which is ideal for merchant vessels. The Winton Engine 
Works are now undertaking a number of installations of this type. 


The Channel Tunnel.—Speaking at a meeting of the 
Anglo-French Society, on March 6th, Baron Emile B. d'Erlanger 
said that now the League of Nations had been formed, it was moet 
desirable that а Channel Tunnel company should be registered 
under its ægis, such a company to hold all the share capital and 
debentures of the English and French companies, and to nominate 
8 number of members on the directorates of these. The majority 
of directors would be elected under the auspices of the two Govern- 
ments. Sir Arthur Fell, M.P., said that in two or three weeks 
time the decision of the British Government would be made known, 
and he had not the slightest doubt as to the ultimate construction 
of the Tunnel. 


The E.T.U. and Plumbers.—The Secretary of the Black- 
burn branch of the Electrical ‘Trades Union has informed the 
Electricity Committee that ове jointers who are members of the 
Union have received instructions not to connect up to the mains 
any installation erected by a plumber or a non-Unionist. The 
Committee has referred the matter to the Divisional Whitley 
Council for consideration. 


-———— ꝓ „ — 
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Exports and Imports of Electrical Goods during October, November, and December, 1919. 


THE official returns of our foreign electrical trade for the last 
quarter of 1919 shows very satisfactory totals the export 
values of electrical material for October, November, and December 
being £812,257, £906,035, and £819,149 respectively, a total of 
E 2,567,441, as compared with £727,041 for July, £872,649 for 
August, and £652.857 for September. a total of £2 252,517, an 
increase of £314,000 for the quarter. The totale for the December 
quarter give a monthly average of, roughly, £855,000, аз com- 
pared with an average of £760,000 for the preceding quarter, the 
monthly average of electrical exports for the 12 monthe of 1919 
working out at £636,000, and the aggregate for the year being 
£ 7,635,001. : S 

The principal increases in export values for the past quarter 
occurred in electrical goods, £180,000 ; insulated wire, £123,000 ; 
batteries, £25,000; telegraph and telephone material. £41,000; a 
falling off taking place in electrical machinery, £40,000, and 
meters, £20.000. | 

The electrical imports for the last three months of 1919 
totalled £641,583, as compared with £428,563 for the September 
quarter, an increase of about £210,000, the figures being :— 
October. £920,222 ; November, £90,371 ; and December, £330,987 ; 
and July, £152,091; August, £116,656; September, £159,756. 
The increased values are :—In electrical machinery, £100,000; 
telegraph and telephone material, £110,000. The electrical imports 


for the 12 months amounted to £2,066,784, a monthly ‘average of 
about £172,000. | И rA ede m 
The re-exports of foreign and Colonial electrical material for 
the three months under review totalled £30,183, the figures being 
for October, £9,685 ; November, £7.733; and December, £12,765 ; 
as compared with July, £14,456; August, £9,871; September, 
£10,221. The total value of the electrical re-exports for the year 
was £129,215, a monthly average of nearly £11,000. pae 
Below are given comparative figures of the values of electrical 
exports for 1913, the year previous to the war, and for 1919. · 


TABLE I.—ELECTRICAL ‘EXPORTS FOR 1913 AND 1919 | 


: COMPARED. B 
1913. . 1919. Inc. or der. 
Eleotrical goods ... £696,607 £1,332,432 + £035,826 
Insulated wire 967,716 1,906,660 + 938,914 
Glow lampe En үз» 158,865 150,357 — 3.508 
Arc lamps and par 62,889 18176 — 44,713 
Batteries ... -— 221,865 435,357 + 213,492 
Meters  ... рея 172,767 239,794 + 67.027 
Machinery -— 2,209,724 1,975,194 — 234,530 
Carbons ... 26 i 20,772 13,194 — 7,578 
Teleg. & telep. material... 3,062,320 1,563,837 — 1,498,483 
. c „„ Ал. ү. 
Totals . £7,568,555 £7,635,001 + £66,446 


TABLE II. — VALUES OF ELECTRICAL EXPORTS AND IM POR TS. LAST QUARTER OF 1919. 


October November. December. | | > 
Exports Importa Re.exports, · Exports. Imports. Re-exports. Exports. Imports. Re-exporta. 
£ £ £ £ £ £ & & 4 | 
Electrical goods. 182,844 10,689 3,668 163,831 27,061 2,833 144,718 50,848 0,983 
Insulated wire 197,610 3,941 1,479 240,981 3,291 -— 235,454 5,638 — 
Glow lamps "m 15,038 51 550 12,745 — 114 10,557 98 189 
Arc lamps and parts 1,124 8,124 — 1,495 1,265 472 803 4,748 584 
Batteries ... sas 28,480 5,141 39 53,210 1,481 8 28,052 5,084 — 
Meters 21.013 3,406 648 18,656 3,561 344 22,211 3,744 189 
Machinery... 233,781 138,641 2,168 224,980 40,707 3,292 229,086 189,255 | 972 
Carbos ..  .. . 2,88 1,233 151 2,765 434 = 996 3,053 = 
Teleg. and telep. material 138,779 149,996 982 187,392 12,574 670 184,322 68,519 4,548 
Totals . . £812,257 £220,222 £906,035 £90,374 £7,733 £849,149 £330,987 £18,766 . 


£9,685 
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THE BRITISH INDUSTRIES 


FAIR. 


(Concluded from page 316.) 


BIRMINGHAM. 


THE MirpzAND ELECTRIC Maxvuracturina Co., Lro., Birming- 
ham.—In display arrangement this stand exemplified the com- 
pany’s policy in the inanufacture of ironclad switch and fuse 
gear, " simplicity with efticiency’’; all its products were 
mounted in the working switchboard manner, and good use 
was made of the space of the exhibit. 'The specimens were 
well designed, well finished, and included not only the final 


2 


Ев. 4.—KANTARE IRONCLAD F'UsE. 


product as sent out, but separate component parts, special 
features and elements of M.E.M. switch and fuse gear, with 
sectional specimens of the many parts and details that go to 
the making of the complete article. A complete selection of 
the firm's specialities were staged, including switches, fuses, 
fuseboards, fuse elements, and accessories, from & study of 
which it was seen that the safety aspect was fully covered 
from the point of view of the regulations laid down by the 
responsible authorities. Illustrated herewith is а leading 


M. E. M. line, the Kantark ironclad fuse, fig. 4, as 
incorporated in the Paragon combined switch and fuse. 
The merits of both these lines are well known; in the 
fuse the arcing chamber is of adequate capacity, amply 
ventilated at the sides and lined with а non-arcing absorbent 
material which prevents firing. A wide range of patterns 
and capacities was shown, and in every case where porcelain 
is used this is of British manufacture. 


Fic. 5.— ORBIT ELECTRIC Fire. FIG. 6.—BRAZIER PATTERN FIRE. 


THE FALKIRK Iron Co., Ілр., Falkirk. The representative 
exhibit of the firm's domestic heating and eooking devices 
included the well-known electric cooking ranges and. heating 
apparatus. The Orbit electric fire, fig. 5, is a stove of 
large heating capacity and chaste design; it is of elliptical 
shape on plan, and the finish at the back as well as at the 
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front lends itself to being placed in the centre of a room. 
Roller castors are concealed in the lion paw feet to facilitate 
removal, but when the fire is supplied for ship work fixing 
clamps are provided for screwing down to the floor. The 
extreme height is 30 in., breadth 27 in., and depth 16 in. A 
humiditier consisting of a water pan is fitted underneath the 
dome, access being obtained by lifting off the dome cover. 
An induced draught convector effect is obtained by the slid- 
Ing air ventilator in front. The heating elements are made 
easy of access and arranged for heat regulation by switches 
mounted in the housing of the fire; all connections are made 
and carried to main terminals with an earthing terminal. 
The brazier pattern of fire, fig. 6, Is constructed of cast iron 
with an ornamental brass frieze and solid brass pillars and 
feet; its overall size is 16 by 18 in. diameter, and its weight 
is 30 lb. The heating elements are of the red-hot radiant 
type, mounted upon a framing with an aluminium reflector, 
all concealed under the pierced dome cover. Two heat-regu- 
lating switches are mounted in the frieze. An enhanced 
glowing effect may be obtained by the addition of an amber- 
coloured lamp concealed in the base of the fire, which throws 
a glow on the floor covering; & separate switch is provided 
for this lainp so that it may be used independently of the 
heating element. 

Messrs. ROBINSON & HANDS ELHCTRICAL Co., Lro., Birming- 
hain, exhibited four main lines, namely, lampbolders m 
variety, 5 and 10-атр. capacity tumbler switches, lighting 
and power fuseboards, and accumulator switchboards. The 
latter consisted of an enamelled slate panel on which were 
mounted а voltmeter and two 6-in. dial ammeters of the dead 
beat gravity type; a 2-way D.P. voltmeter switch; & charge 
and discharge switch; two D.P. knife switches; four S. p. 
porcelain fuses; and an automatic cut-in and cut-out switch 
for charging the battery. The boards are supplied complete 
with all connections and sweating sockets, all terminals being 
plainly labelled The 5-amp. lighting and 16, 25, 50, and 100 
amp. power fusehoards were all of the shock-proaf design, the 
loriier being in hardwood and the latter in. steel-clad cases. 


Messes. J. A. CRABTREE & Co., Ltb., Walsall, showed 
their tumbler switches of a quick make and quick reak 
pattern, and kindred accessories of various types to meet 
general requirements tor electric lighting, heating, cook- 
ing, motor car ignition, е. These switches have a positive 
action, the insulation is of mica, and the contacts are of 
copper; they are made watertight in cast-iron cases. 


Messrs. ap, Lro., London, exhibited a selection of their 
well-known electric fires and heaters. They were also show- 
ing a table cooker combination, electric flat irons, soldering 
irons, fans, &c., the stand and exhibits being very similar 19 
that seen at the recent exhibition at Olympia. 

THE BENJAMIN ELECTRIC, Lrp., London, exhibited industrial 
lighting fittings. Shop window fittings and reflectors as well 
as street lighting lanterns, vapour and yas-proof fittings, 
hand lamps, &c., were on view besides electric battery horns 
for motor cars. 

Messrs. W. Cannixna & Co., Birmingham, had on view a 
selection of apparatus for electroplating, cleaning, and drying 
out in revolving and other barrels, including plating dynamos 
and chemicals, also polishing and grinding apparatus. 

Messrs. Premier Evectric IIEArERS, ID., Birmingham, 
showed a selection of domestic heating and cooking devices, 
some of which were seen In operation, such as kettles, radia- 
tors of various types and sizes, irons, not plates, &c. 

THE Sun ELECTRICAL Co., Lro., London.—This exhibit com- 
prised a nuinber of electric fires with robust elements, as 
recently described in our pages. Also standard and protected 
types of switchgear and fuseboards in iron and wood cases; 
reflectors for industrial lighting, electric signs and flashers, 
" Lesco " lampholders, and " Xcel” irons and heating ap- 
paratus. The Kalkos”’ system of conduit wiring was also 
to be seen on this stand. 

Messrs. LITHOLIIE INsULATORs, brp., London, exhibited 
moulded electrical insulators and insulating material for ull 
purposes, including terminal blocks, bushes, and bush 
spindles, terminal caps, lamp holders and adaptors, &c. 


Messrs. Donovan & Co., Birmingham, showed ironclad 
power and lighting distribution boards, switches, and wall 
plugs, besides motor regulators and starters, and a number of 
electrical accessories, such as conduit, insulators, and domestic 
appliances. 


THE GENERAL ELectric Co., Ltp., Birmingham.—On this 
stand were seen lighting fittings, lamps, and accessories; 
switchgear, flexible wire and cable, accumulators, medical 
apparatus, cooking and heating, as well as ventilating ap- 
paratus and electric measuring instruments. 

THE Eptson Swan ELECTRIC Co., Lrp., Ponders End, Mid- 
dlesex.—This stand comprised a large selection of the firin's 
manufactures, including heating and cooking apparatus, 
switchgear, and complete boards for country house lighting, 
wire, cable, and conduit, electric indicating and house service 
meters, and many other devices. An electricallv-driven 
vacuum cleaner shown on this stand differed from the usual 
type inasmuch as the switch was incorporated in the handle. 
The latter is in a vertical position when the machine js not 
in use, but when pulled forward starts the motor or stops 
it when returned to the vertical position. 


Messrs. Prayer & Mitcuety, Lrp., Birmingham, had on 
view ships’, vacht, river, and motor boat fittings, lamps, and 
navigation lights; also railway lamps, tramcar and railway 
brass work, &c. 


Messrs. F. & C. Oster, LID., Birmingham, had a note- 
worthy stand showing electric lighting fittings in wrought 
and cast metals, as well as in cut glass. The firm specialises 
in the reproduction of historic models from the originals in 
the various museums, and шару beautiful examples were 
exhibited. 

THe Tox MaNvracrUuNa Co., Lap., London, exhibited 
rotary snap switches with capacities of from 500 to 0,000 watts. 
in single and double-pole, 2 and 4-way, 2 and 3-circuit, and 
serles-parallel types. A heavy duty type suitable for heating 
and cooking or inedical purposes was on view, as well as a 
lighter type as commonly used on the Continent instead of 
tuinbler switches. 


THE Jackson ELECTRIC Stove Co., Lap., London, showed 
various cooking and heating apparatus, including water 
heaters and radiators, also apparatus for medical, dental, and 
industrial uses. The {finn manufactures cooking outfits up 
to any size for ships, restaurants, &c., as well as for private 
louse use. 

Messrs. VENNER. Time Swirenugs, Lrp., London.—On this 
stand several time and other automatic switches for control- 
ling electrical circuits were seen in operation. Demand 
limiters for the flat rate svstein of charging as used in housing 
schemes and switches [for restricted-hour, 2-rate, Merz-de- 
шапа, and other systems, were also on view. 


THE IMPROVED SoLiDrTE Co., Ітр., Wandsworth, London, 
exhibited a*cheap insulating material which can be moulded 
into any shape or form, and is made in nearly every colour. 
Metal fittings can be moulded into the article to be made, 
and the material 18 supplied in a number of grades and also 
in qualities suitable for machining. 


THE SPMAPHORE ENGINEERING Co., Ltb., Wandsworth, Lon- 
don, had on view dry batteries for all purposes, large and 
small, as well as complete electric lighting sets for use on 
motor cars and cycles. | 

THE FREDERICK CRANE MANUFACTURING Co.. LTD.. Binuing- 
ham, exhibited celluloid lacquers and varnishes for all pur- 
poses, also coloured and frosting lacquers for lamps, &c. 


THE DAMARD Lacquer Co., Jab., Birmingham, showed lac- 
quers for general brass work, as well as ' formite’’ and 
“ bakelite'" insulating materials for preparing moulded in- 
sulation, which is claimed to be acid resisting. 


Messrs. GREENWOOD & Ваткү, Lb., leeds, exhibited 
" Bipol” accumulators, (as supplied to the Metropolitan 
Police) in which the paste is carried in wood frames, without 
lead grids, and the electrolyte is absorbed by glass wool; the 
complete battery is 2 per cent. lighter than the ordinary 
tv pe. 

Messrs. WM. Goobiran & Sons, Lro., Dudley, exhibited, 
amongst other things, the "'Greenbat"' electric industrial 
truck, which, as its name indicates, is manufactured through- 
out, Including the motor, by Messrs. Greenwood & Batley. 
The motor is of the enclosed. series-wound type, arranged for 
series-parallel control. The drive is by ditferential gear worni 
transmission shaft and universal coupling, all drives being 
taken by squares on the shafts. The battery is of the 
Chloride Ironclad Exide type. Every part of the “truck is 
interchangeable; it will attain a speed of 5 M.p.H., three 
speeds in either direction being given. The pedal cut-out 1s 
interlocked with the controller, the latter must be brought 
to the neutral position to restart after once stopping, thus 
taking current through the resistance coils and starting on 
first speed again, which insures smooth running and avoids 
overloading the motor. 

THe British EVER-KEALY Co., Ілр., London, showed elec- 
tric cycle lamps and motor car accessories, such as root, hood, 
dashboard, and steering pillar lamps, switches, plugs, inspec- 
tion lamps, ignition, and other batteries, «c. 


THE WESTERN ELectric Co., Lro., Birmingham, represent- 
ing BRITISH ELECTRIC VEHICLES, LTD., exhibited battery trucks 
for carrying half-ton and one-ton loads, also a battery loco- 
motive for hauling 10 tons on rails. The exhibit also in- 
cluded intercommunication telephones from 2 to 25 lines, 
switchboards, and magneto and central battery telephone in- 
struments. 


Messrs. INDUSTRIAL APPLIANCES, LTD., London, exhibited 
three types of battery industrial trucks, one having a capacity 
of 15-20 cwt., and the others each with a capacity of 2 tons, 
being box and drop-frame trucks. Three speeds are given 
in either direction with speeds ranging from 5 to 8 M.P.H. 
" Railodok ' trucks are of all-British manufacture, and the 
are capable of hauling from 3 to 5 tons over and above the 
load according to the type. 

Messrs. ALLOY WELDING Processrs, Lro., London, showed 
are Welding plant, using alternating current, in actual opera- 
tion. The exhibit included samples of various types of elec- 
trodes and numerous sample welds and welded articles. 


THE Stwoon ENGINFERING Co., Ітр., London, showed p.c. 
motors and ironclad and switchboard type fuses. The motors 
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are manufactured in the open protected, semi, and totally- 
enclosed types, being either shunt, series, or compound 
wound. АП parts are standardised and interchangeable; ball 
bearings are fitted. The coils are former wound, and the 
windings are of the barrel type. The copper commutator bais 
are inica Insulated with micanite cone rings. 

THe RELAX AUTOMATIC TELEPHONE Co., rb., London.—On 
this stand, besides throat transmitters for use in noisy posi- 
tions, the Marconi relay autumatic telephone system was 
shown, which employs relays only, complicated electro- 
mechanical switching devices being unnecessary. It is claimed 
that the maximum movement in any part of the switchboard 
is only 1/22 in., resulting in a high degree of reliability. 

Messrs. ÁTTWATER & Sons, Preston, exhibited mica for all 
electrical insulation purposes. The firm imports and cuts 
mies and makes micanite and bakelite in all forms, the latter 
especially for transforiner oil switch pear. 

Messrs. El EC TIC AV Сохолтзѕ, Lro., Walsall, showed tubes 
and fittings for the protection of electrical conductors 1n. ships 
and buildings, including heavy gauge tubes with screwed ends 
and plain for grip or bored fittings, also Junction and switch 
boxes, ќе. 

THE LONDON Etecrric Wike Со. & Situs, LtD., London.— 
On this stand а selection of the company’s manufactures of 
wire and cable, insulated with different materials, as used 
in the manufacture of electrical apparatus of all kinds was 
to be seen. 

Messrs. VICKERS, Lro., London, who had one of the largest 
stands, had a representative show of engineers’ small tools, 
alloy steels, Cosmos electric lamps and case showing 
process of inanutacture, various domestic heating and cooking 
devices, wires and cables, measuring instruments, rubber 
gloves, and rubber-proofed fabrics. 


Messrs. May & PADMORE, Ltp., Birmingham, had two 
stands on which, amongst other exhibits, were shown Bastian 
electric fires and heaters, irons, ovens, and electrically-heated 
water tanks. 

Messrs. EDGAR A. J. Hoorer, Lro., Birmingham, showed 
electric lighting fittings, comprising lanterns, brackets, single 
drop lights, pendants, standards, &c., a speciality being made 
of polished and satin brass, antique brass and copper, an“! 
oxidised silver finishes. 

Messrs. Berry's ELECTRIC, LID., Birmingham, exhibited 
a number of the well-known '' Magicoal ° electric fires which 
were shown in operation. | i 


Messrs. WATERTIGHT FrrrINGS, LTD., Chesterfield, exhibited 
a range of fittings and brackets in cast iron and brass for use 
with electric lamps; also conduit boxes and d-ainp. switches 
and fuses in cast-iron boxes. 


THE ELECTRIC ÁrrLiANCES Co., Lrp., Biriningham, showed 
Imperial- Eureka vacuum cleaners, including the elect.i- 
cally-operated model. 


LONDON. 


MEssRs. SIEMENS BROTHERS & Co., LTD., Woolwich, showed 
a remarkable variety of prunary cells, ranging from the 
Minotto type, once so familiar, to the most up-to-date pattern 
of improved Leclanche. Both wet and dry cells were shown, 
but the latter formed the great majority, including bell cells 
of various forms and sizes, medical cells, flash-lamp batteries 
of many different sizes and shapes, and the well-known 
Inert cells, which are particularly suitable for export, 
not being liable to deterioration in stock or in a tropical 
climate. We wede specially interested in the application of 
the Inert principle to refills for pocket lamps, a valuable 
innovation; it is not intended that these small cells should 
be charged by the ultimate buyer, who would probably bungle 
the job—they are to be filled by the retailer at the time of 
sale to the user. Thus the tradesinan is protected against 
loss in storage, and the user gets what is in effect a brand 
new freshly-made battery, no matter how long it has left 
the maker's hands. Another interesting new type was the 
" G.R.3" ignition battery giving 44 or 6 volts, which is in- 
tended mainly for a reserve or stand-by to the usual magneto 
ignition. Other exhibits were flash-lamp cases and materials 
of all sorts and sizes. 


THE ARrisTIC SHADE Co., London, had an exhibit of excep- 
tional interest and attractiveness—one to which, we under- 
stand, the Queen gave special attention and commendation, 
and which the lay Press singled out for prominent notice. 
The company specialises in silk shades on wire frames, though 
parchment and linen are also used. Тһе standards are in 
many cases of wood, turned and carved, and the shades are 
designed to match them. The shades are all made by hand 
to the designs of an artist, and many of them are hand- 
painted. For the convenience of customers the company's 
artists are available to prepare artistic colour schemes and 
design appropriate shades, bowls, &c. It is pleasing to add 
that the shades are moderate in price. 


Messrs. JaMrS, Pitkin & Co., Lro., London, had an in- 
teresting exhibit, including the Holden electric chronograph 
for measuring the velocity of projectiles, of which a large 
number were made during the war; this instrument utilises 
the fall of à long rod under gravitation to give the time ele- 
ment, the distance traversed by the rod during the flight 


of the projectile between two screens being recorded on it, 
and accurately measured with a vernier device which is 
graduated in terms of velocity. The details of construction 
of the device are ingenious and interesting. An exhibit of 
wider industrial application was a new automatic coil winder; 
this machine is provided with automatic stop mechanism, 
length and convolution recording devices, and various ad- 
justinents to suit different sizes of bobbins, to control the 
tension of wire; &c. Samples of a new line of inoving-coil 
measuring instruments, in which the operation of changing 
the range causes à corresponding number to appear on the 
dial, aud many other instruments of non-electrical character, 
were shown. 


Tue Vuco Manuractrrina Co., London, showed samples 
of their accumulators, coils, battery boxes, and Ford parts, &. 


Messrs. NEWTON & \ вант, I Ib., London, had a very 
good exhibit of standard X-ray and electromedical apparatus 
for hospitals, &c., including " Snook transformer, induc- 
tion coils, interrupters, and other apparatus for radiology, 
and electrotherapeutic apparatus. A novel feature was an 
X-ray apparatus for dental surgeons, having an oil-immersed 
transformer in the base with two secondary windings for 
the Coolidge tube, one to feed the filament and the other 
to generate the rays. The penetrative power of the rays was 
controlled by а small rheostat, in the filament circuit, and 
the tube, which was completely shielded with a lead-glass 
enclosure and а lead alloy funnel, was mounted оп а parallel- 


motion frame and provided with à stereoscopic 1uoveruent, as 


well as vertical and angular adjustments. The apparatus was 


‘designed to work off the public supply mains, the tube 


taking 5 milliamperes with an equivalent gap of 5 inches. 
The latest radiographie screen with convenient adjustments 
was shown; the tube was mounted in a lead-covered box, 
covered with lead-rubber, and the fluorscopic screen, carried 
hv an integral aluminium casting, with suitable adjustments. 
was surrounded with an ample protective apron of lead. 
rubber. 

Messrs. HEN MY С. Ricdarpson & Sons and. Messrs. ‘Hos. 
WEBB & Sons, Lro., of Stourbridge, showed glassware for 
electric fittings. These and other firms testified to the extra- 
ordinary demand for such goods which prevails at present. 
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ELECTRIC POWER SUPPLY IN THE RHINE 
VALLEY. 


THE following is an abstract of tbe lecture by Lieut.-Col. 
Е. C. Агросѕ and Mr. A. E. L. Scanes, delivered at the 
NORTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS on February JOth, and at the LIVERPOOL SUB- 
CENTRE on February 16th. | 

Electrical power supply in the Rhinelands has been de- 
veloped to а very high degree, which 15 immediately made 
evident by the extensive use of overhead transmission lines, 
and by the installation of electric light and power even in 
small villages. 

An attempt is made in this paper to give an idea of the 
general developinent during the last three years. 

The power supply in the whole of the Rhine Valley, from 
Essen to Abrweiler, is in the hands of one company, the 
Rheinisch Westfalisches Electricitatswerk, Essen (the R.W.E.) 
This is a private company, about a third of the shares being 
held by the Communes which receive light and power. 

The R.W.E. is sub-divided into subsidiary companies, but 
while these are administered independently, the generating 
stations are all interlinked, and the feeders are carefully 
laid out so as to form a series of ring mains. The connections 
between the different stations are made partly by underground 
cables, but in most new work by overhead lines. All power 
is generated at the ваше periodicity, t.c., 50 periods. 

The Communes have a union in order to treat with the 
R.W.E. with regard to prices, and have also representatives 
on the board of the R. W. E. s 

Power is in general transmitted at 25,000 volts, 3-phase, and 
is transformed in the company's sub-stations to 9,000 volts, 
at which voltage it is distributed to consumers. | 

Besides the anthracite in the Essen district there 1s an 
area west of Cologne where there are large beds of lignite, 
close to the surface, and in seams of great thickness. Lhe 
possibility of the conversion of this fuel into electric. power 
had been proved as a commercial proposition, and it was, 
therefore, decided to erect a station of large size employing 
nothing but large units. The objects were, first, to transmit 
power to the Essen district and to reinforce the stations 1п 
that area; it was also proposed ultimately to transmit power 
much further north, for which reason a 100,000-volt transmis- 
sion line was constructed to Osterath and Reisholz. Secondly, 
to develop electrical power supply in the southern area. "This 
is being done by feeding into the old system by 25,000-volt 
underground mains, also by overhead transmission designed 
for 100,000 volts. | 

A large generating station known as Goldenbergwerk was 
begun in the year 1911, and at the outbreak of war there was 
one set in operation, a 15, 000-K Ww.  turbo-generator. The 
fuel burned in this station is lignite, obtained from an open 
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mine, close to the station. The mean thickness of the coal 
seam is 40 yards, and it is excavated by means of bucket 
machines, each driven by a JU-kW. motor. An electrically 
driven conveyor brings the trucks, of 4-ton capacity, under a 
hopper, and the воа! is discharged into successive trucks. By 
other conveyors the trucks are brought to four crushing 
houses, where they are automatically tipped into bunkers, 
from which the coal descends by gravity to the crushers. The 
machines are capable of dealing. with 3,000 trucks in an 
S-hour shift. At this rate the station could take in 18,000 
tons of coal а day, which is sufficient for a continuous output 
of 125,000 KW. . 

Owing to the low calorific value of lignite and the large 
quantity of water which it takes up, & very large amount 
of fuel has to be dealt with, probably four or five times the 
weight that would be burned in a station using hard coal. 

The station 1s built principally of ferro-concrete, and is 
arranged for extension on the western side. Since, however, 
the original design of the station has been departed from, any 
great extension will lead to considerable difficulties with 
regard to the connection between the generators and the 
transmission lines. There are at present tour boiler houses, 
each about 300 ft. long, in each of which ten boilers are 
installed. Whereas the original design with six 15,000-k w. 
sets allowed for two boiler houses on the south side, in the 
oe extension the turbines are fed with steam from both 
sides. 

The water-tube boilers are of the Stirling type, of 8,300 
sq. ft. heating surface, evaporating 46,000 lb. of water per 
hour mean, 70,000 lb. per hour maximum, specially designed 
for burning lignite. Each boiler has five furnaces, giving a 
total grate surface per boiler of 530 sq. ft. The fuel contains 
as much as 67 per cent. of water, and as it descends it 18 
heated, and gas and steam are driven from it. The gas 
passes through holes and burns over the incandescent fuel, 
which lies on the fire bars to а depth of 6 to 10 in. If the 
fuel becomes too dry it is apt to burn back in the shoots. 
Green economisers of standard type are used. Both electrj- 
cally and turbine-driven rotary boiler fuel pumps are installed. 

Natural draught is provided by eight chimney stacks, 300 ft. 
high, giving а draught on the boilers of about 1 in. of water, 
the temperature of the furnace gases in the uptake being 
about 450 deg. F. Only about 24 per cent. of ash remains, 
which is dealt with by а central vacuum plant. 

Steam is delivered at a pressure of about 215 lb. вирег- 
heated to about 660 deg. F., to a 16-in. main, whence it is 
fed to the turbines. The engine room, about 500 ft. long, 
is equipped with 70-ton electric cranes for the small sets, 
and 120-ton cranes for the large ones. The turbines are 
seven in number, five of 15,000 Kw. and two of 50,000 Kw. 

The 50,000-x w. turbine runs at 1,000 R. P.., and is designed 
with one velocity wheel having two rows of blades, and nine 
Rateau wheels. The turbine weighs 250 tons, of which the 
rotor alone weighs 49 tons. The generator scales 225 tons 
and the generator rotor 106 tons. The turbine wheels vary 
in mean diameter from 134 to 150 in., which gives a mean 
velocity of 590 to 725 ft. per second. The design 1s very similar 
to the A. E. G. 15,000-Kw. sets. | | 

Owing to the war, the manufacturers were compelled to 
make the disks and blades of carbon steel, both on the 
50,000-kw. sets and also on some of the 15,000-Kw. sets, but 
it is understood that up to the present they have suffered 
no trouble from corrosion or erosion. 

The consumption, about 12.5 Ib. / KW., is of course not good, 
owing to the low vacuum obtained, and the area of the 
exhaust branches is considerably less than is allowed for the 
18,750-K Ww. sets now being installed at Glasgow by the Metro- 
politan-Vickers Electrical Co. 

The air filters are enclosed in separate ferro-concrete build- 
ings, each unit having a capacity of 30,000 Kw. 

The generators, with direct-coupled exciters are arranged 
with partly radial and partly axial ventilation, with a fan 
at one end. In case of fire in а generator, it 1з quickly ex- 
tinguished by means of a hose pipe and compressed CO.. 

In the 50, 000-K w. set the condensers are of the surface type 
placed with their axes parallel to the axis of the turbine, and 
each has a surface of about 34,000 sq. ft. In order to obtain 
a proper distribution of steam to the surface of the tubes, 
the shells are filled not more than two-thirds up, and very 
large gaps are left between the banks of tubes to allow the 
steam to pass well into the centre. This design would appear 
to be very extravagant in material, owing to the low tube 
plate efticiency. It is far better practice to reduce the dia- 
meter of the shell and carry the tubes nearly to the top, at the 
same time putting an ample steam dome at the inlet to 
distribute the steam. 'The tubes are about 1 in. bore. 

Following the usual Continental practice there is no water 
box on either end of the condenser, and as these are two-flow, 
all the pipe connections are made on one cover; should it 
be necessary to remove this, the pipework must be dismantled. 

It is general practice throughout the station, with the ex- 
ception of the 50,000-Kw. sets, to have one motor-driven and 
one turbine-driven set of pumps. The turbine-driven sets are 
direct-coupled without the use of gears. | | 

There are two sets of turbine-driven pumps to each main 
turbine. The sets run at 1,000 R. P. M., direct coupled to circu- 
lating air and extraction pumps, the rating being 1,000 B. H. P. 
per set, giving a total of 2,000 B. H. p. for 50,000 kw. Any 
of the four auxiliary sets serving the two main units can 


be used on any of the four condensers. "The circulating 
pumps in the same manner are connected to а common bus- 
pipe running under both condensers. MO 

Cooling towers are used, and as. the water is very hard, 
about 15 degrees, the whole of the make-up water is passed 
through a battery of 19 Permutit water softeners. | 

The loss of vacuum on the condensing plant was very 
serious due to the rapid deposit of lime, and at the end of 
six months, it was impossible to introduce a finger into the 
tubes. With the present Permutit system it is possible to 
run for three ycars without cleaning а condenser. The 
greatest care 1s taken throughout the station to keep the feed 
water from contact with the air, and provision is made for 
removing all CO, from the water, it being the impression in 
Germany that most corrosion of boilers js due to CO, rather 
than to air. a | | ar a 

In the part of the station occupied by the two 50, 000-KW. 
sets the depth from the engine-room floor level to the bas 
ment level is nearly 33 ft. This involves very costly buildings. 
Under each of the 50, M 0-KW. generators there is a large 
chamber hollowed out, to which the air 18 admitted by means 
of a sliding door. The entrance to this chamber is by means 
of а double air-lock door. One side of the chamber is almost 
entirely occupied by the end of the surface condensers, which 
ure hermetically sealed into the wall. It is thus possible to 
clean and withdraw the tubes in what is substantially the 
air duct of the plant. 

The two chief reasons for placing the Goldenbergwerk on 
its present site, which involves the use of cooling towers, 
rather than on the Rhine, were: the amount of coal used 
daily amounts to 7,000 tons at the present time, which will 
be increased as the station 1s extended; and the natural water 
in the Rhinelands is excessively hard, sutliciently so to sub- 
stantially close up the tubes. | 

Each 15,000-kw. machine is directly connected to a 6,300/ 
95,000-volt transformer, and synchronisation is done at 25,000 
volts by electrically operated oil switches fitted with overload 
releases, each switch consisting of three separate single-phase 
switches, each in a fire-proof chamber. Automatic synchronis- 
ing is not used. Bare copper conductors are used from genera- 
tor to transformer and from transformer to switch. Emer- 
gency 6,000-volt conductors, or busbars, are installed by means 
of which any machine can be connected to any transformer. 

The busbars are in duplicate and are normally worked on 
two separate sections, во that in case of a breakdown on the 
mains, only part of the station is affected. By means of 
selector switches, а machine can be thrown on to either set 
of busbars. About half the power from the station is dis- 
tributed at 25,000 volts, the remainder at 100,000 volts. The 
whole of the 100,000-volt apparatus—busbars, switches, trans- 
formers, lightning arresters, &c.—is contained in а separate 
building. | 

Тһе 100,000-volt transmission lines are interconnected at a 
point about 25 miles away, so that in the event of a breakdown 
on one line, power can be obtained by another route. Out- 
going transmission lines are connected through air-break 
switches to lightning arresters of the horn type, connected to 
earth through water resistances, there being two separate 
resistances in series for each phase. In parallel with the 
lightning arresters are high-resistance choke coils connected 
io earth. i "NO i i 

The 50,000-kw. sets are directly connected to A. E. G. 
transformers of 60,000 K. v. A., 6,300/110,000 volts, synchronisa- 
tion in this case being done at 100,000 volts. From each 
transformer ‘the high-pressure conductors are led by overhead 
wires to the transmission house, where they pass downwards 
through air-break switches to two 100,000-volt electrically- 
operated oil switches, fitted with overload and _ no-volt 
release. These switches have been successfully tested to 
break а load of 100,000 kw. The cumbrous nature of this 
switch is certainly an argument against the use of sets 1 
large as 50,000 Kw. INE. „ 

The overhead transmission lines are some of iron and some 
of aluminium, with a steel core . 13 вч. in. cross section, and 
are carried on steel towers, with concrete foundations. 

The insulators are porcelam and of the suspension type, and 
the line is typical of American practice. Where the lines 
leave the station the towers are about 130 ft. high, but the 
usual height is about 80 ft., and the span about 150. yards. 
Where a line crosses the Rhine, it is carried on towers 
260 ft. high, the span being about 500 yards. The lines 
are taken across open country, which is largely agricultural, 
electrical power companies having special rights to demand 
wayleaves for power lines. These lines cross roads, electric 
railways, telegraph lines, &c., with no protective net. 

In order to balance the phases, the wires are crossed over 
three times on each circuit. NEN | 

Besides the motor and lighting load, there are important 
electrical furnaces supplied by this station, including about 
10,000 xw. in the neighbourhood of the station, and §,000 Kw. 
at Erftwerk for the manufacture of aluminium. Аз a result 
the power factor of the station is kept fairly high, about 0.8, 
and no special arrangements to improve this are made. The 
load factor of the etation is between 0.6 and 0.7. "There are 
in the Reisholz area large electrically driven rolling mills: 

For lower voltages, 5,000 and under, though a large amount 
of cable work is used, wherever possible wires are run over- 
head, especially on new work. A usual practice 1s to run 
overhead wires up to a village where the current is transformed 
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down to 220 volts, and distributed through the village. The 
low pressure wires are run on short tubular poles, which are 
carried on brackets on the houses. Lighting leads are then 
carried into a porcelain cap on the pole, down the tube, and 
through an insulator into the house. 

Another lignite station of similar dimensions was built 
during the war at Zsabornewitz, near Bitterfeld, where eight 
22,900-K.V.A. turbo-generators are installed. Power is gene- 
rated at 6,600 volts, and is transmitted at 110,000 volts, a 
distance of 132 km., to Berlin, and at 82,500 volts to important 
nitrate factories. | 
Ine lroisdort factory is owned by the Rheinisch-Westfae- 
lische Sprengstoff-Actien-Gesellschaft, and at the end of the 
war it was manufacturing about 80 tons of guncotton and 
about 40 tons of smokeless powder per day, also detonators, 
celluloid, &c.. All the power used here is electric; steam plant 
is used only for heating and drying, the electric power being 
taken from the mains of the R. W.E. The consumption in 1918 
is said to have been 40 million units. The factory receives 
power by two 25,000-volt 0.08 sq. in., 3-core cables at the main 
sub-station; distribution is effected at 5,000 volts, and at 220 
volts for lighting. 

The motors in this factory, 800 in all, from 300 to 70 H. p., 
are wound for 5,900 volts, and below this size for 990 volts. 
They are built in general for medium speeds and for belt 
drive. The average power factor of the system under normal 
working is about 0.7. 

The Cologne-Bonn railway is supplied from its own power 
station, and operates at 1,000 volts р.с. А standard train 
consists of two motor cars and two trailers. Each motor car 
has two 130-H.P. motors, and the maximum speed is 45 M.P.H. 
Current is collected from а double trolley wire by t:vo pan- 
tograph bows on each motor car. On entering the town area, 
the train operates on the town circuit of 600 volts D. C. West- 
inghouse air brakes are installed. 

e Sieglar sub-station of the Sieglar-Zündorf hght railway 
is operated entirely by mercury vapour converters, the original 
motor-generators being kept as a standby. The three mercury 
converters were built by the Gleichrichter A.G. Glarus, 
Zürich, each for 200 kw., 6-phase, 800 volts D. C. They occupy 
lesa floor space than motor-generators or rotaries, and the 
first cost is said to be less. Similar converters are built vy 
Brown, Boveri up to a size of 500 Kw. 


DISCUSSION AT MANCHESTER. 


The Chairman (Mr. J. A. Robertson) remarked that the 
lecturers did not seem to be overtlowing with admiration for 
everything they had seen, and Mr. Scanes had been severely 
critical with regard to some points. It was not usual for a 
discussion to take place on a lecture such as this, but the mem- 
bers might like to ask questions in order to get further in- 
formation on matters that had been touched upon. 

Mr. G. Sinus said in 1914 he saw some big 100,000 volt 
switches in Berlin which had buffer resistances inserted in 
the bottom of the tanks. Had buffer resistances heen intro- 
duced into the 100,000. volt switches tó whieh Col. Aldous 
referred” 

Mr. J. DRUMMOND Paton said he had been in the district 
and had seen the brown coal made into briquettes under pres- 
sures of 10,000 to 12,000 tons. In that form there was no need 
to use such a large quantity as Col. Aldous stated in order to 
secure the desired thermal efficiency. He thought that there 
was probably a lack of briquetting material, and the lignite 
was, therefore, used in a crude semi-dry state. An interesting 
point was the extent to which the administration was deter- 
mined by the influence of the communes. He had earnestly 
advocated with regard to the proposed super stations that the 
representatives who were to administer the electricity supply 
should be chosen from the people. 

Mr. Euis, criticising the diagram of a station which had 
been shown, said it appeared to him the lay-out was absolutely 
spoiled by jamming together two 50,000 kw. generators on 
opposite sides of the engine room. To his mind it completely 
spoiled the extension of the station in the future. 

Col. ALDOUS, in replying, said he was not able to get a 
photograph of the 100,000-volt switches. There were three 
tanks, one for each phase, each tank being about 5 ft. broad, 
6 ft. high, and 9 or 10 ft. long. The current was broken at 
four points in series, and between the two middle points there 
was a buffer resistance. All three tanks were quite close 
together, so that a breakdown might have disastrous results. 
He noticed that on the smaller switehes each phase was in а 
-eparate compartiment. ‘Fhe lignite was used not in briquettes 
but in the crude form. That was the reason why the calorific 
value was so low. Measured in pounds of steam per pound of 
fuel it was from 1.5 to 1.8, whereas when the lignite was com- 
pressed into briquettes it was about 5.5. They seemed to get 
on very well with the crude lignite, and he rather doubted 
whether it would pay to install plant to compress the fuel into 
briquettes. ‚ : 

With regard to Mr. Ellis's criticisin, the diagram might be 
mistaken in showing the two 50,000-KW. generators so close 
together, but it was а fact that in the position shown it com- 
pletely altered the lay-out. of the station, and it would have 
to be considered when the time came to extend. The only 
way of getting power out was by overhead transmission. He 
supposed the transformers were built up on site. Some of the 
c MM K. v. A. transformers were built by ће A.E.G. and others 


by Siemens. 


Mr. S. L. PEARCE, in moving & vote of thanks to the 
lecturers, said he believed æ» good deal of the capital 
of. the Rhenish Westphalian Company was held by 
the municipalities, but that the operations were entirely car- 
ried out by the company's staff. It was well known that the 
Electricity Supply Act of 1919 made provision for the inclusion 
of the consumers to take a share in the administration of the 
district authority. He agreed with the criticism of the lay- 
out of the station with the two 60,000-K.v.4. generators, but in 
all fairness it should be remembered that obviously the station 


had been extended beyond the limits for which it was 


originally designed. That was the case to-day with а good 
many stations in this country. The ratio of beating surface 
to grate area seemed to be abnormally low. Doubtless it was 
occasioned by the quality of the fuel which was being used. 
The same observation applied to the cooling surface in. the 
condenser. The switchgear lay-out; as it appeared on the 
screen, Was certainly exceedingly complicated. That arose 
from the fact that two secondary distribution. pressures were 
employed, one at 25,000 and one at 100, 000. The step-up trans- 
former and the generator should be treated as one unit, and 
there should be one step-up pressure only if it could possibly 
be arranged. He still remained unconvinced as to the merits 
of overhead lines. 


DISCUSSION AT LIVERPOOL. 


Dr. E. W. MancHaNT (chairman) said the paper gave a 
remarkably complete description of the new power stations 
which the Germans had succeeded in putting up during the 
war. They would like to have some more information, especi- 
ally with regard to the mercury converters. 

Mr. Н. DickINsSON said he had been in the district in June, 
1914, and was told that coal could be delivered to the boilers 
at 18. 3d. per ton. The Power Со. had a 50 years’ contract. 
The 50,000-kw. machine was not as difficult a proposition, con- 
sidering the speed, and the vacuum, as some that were now 
being undertaken in this country, for instance, the 2,000-Kw. 
set for the new station on the Wear, which was running at 
2,400 R.P.M. with a vacuum of 294 in., whereas the 50,000-kw. 
set was only running at 1,000 R. P. u. 

Mr. T. D. CLOTHIER said the proposition clearly was to utilise 
an almost unlimited supply of fuel in the form of soft coal— 
fine stuff to work with in one respect, as there was only 24 per 
cent. of ashes, compared with 35 to 40 per cent. of ashes here. 
The distribution from these large power stations required most 
careful consideration. The difliculties of transmission in this 
country were more important than the difficulty of getting 
coal and water. If the use of mercury converters proved a 
sound proposition it would raise the question whether the 
present tendency to turn over from D.C. to А.С. low-pressure 
distribution was necessary and proper. 

Mr. Онѕох said the Germans iu this instance had erected 
their station on the coal fields, whereas in this country stations 
were placed in the middle of the consumers, and coal and 
water were brought to Gem. For the conditions prevailing 
in this country the latter course was the most sultable. 

Mr. W. LANG said the location of the stations always cropped 
up. He was of opinion that they could leave out the cable 
question altogether, and go on with the station. The cable 
makers would always be ready {о fill in any gaps. | 

Mr. S. E. Povey asked a number of questions, and ой the 
subject of burns-out of large generators, said the use of an 
automatic switch to break the excitation current and kill 
the exciter field was to be recommended as likely to minimise 
the risk of the insulation of the generator catching fire. The 
switch should operate automatically after the main oil switch 
had been operated, and not be left to an attendant. | 

Mr. A. E. L. Scaxes, in the course of his reply, said the 
calorific value of brown coal varied from 3,000 to 3,400 B.TH.U. 
per lb. The exhaust steam from the auxiliaries could be 
partly used either in the main turbines or diverted to the 
condensers. Owing to the inefficieney of the small turbines, 
it was probable that there would be too much steam for the 
whole of it to be used for feed heating. Referring to the 
question of wages, at the present time when the inen asked 
for & rise they might get a reasonable one. [f, on the other 
hand, they did not think, it was reasonable, the military 
governor appointed a referee, and both the masters and the 
men had to appear before him. Ав the referee was entirelv 
unprejudiced, his decision. was usually accepted, In anv case 
there was no appeal, and the referee's decision was enforced. 

Lieut. Col. ALpovs said that no definite figures were available 
as to the cost and efficiéncy of mercury converters, but these 
were believed to compare favourably with the rotary con- 
verter. He had no definite figures аз to the price of coal. 
but the price had gone up as well as evervthing else, and 
if they had a contract for 50 years, this contract must have 
heen revised. He believed all the stations in the Essen dis- 
trict were linked up. some with 25,000-volt lines, and others 
with 100.000 volts. The power used on one section of busbars 
would appear to be trom 30.000 to 50,000 Kw. They did not 
appear to use reactances in the generating circuits. He 
thought they had no special system of protection for generators 
or for feeders, but relied on the overload release, with time 
limit on the oil switches, and this country was very much 
ahead of them in this respect. Horn tvpe lightning arresters 
were used almost throughout. | 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A Marconi Wireless Telephone Cabinet. 

The accompanying illustration, fig. 1, shows the new Mar- 
coni 3-KW. wireless telephone and telegraph cabinet, which 
was briefly mentioned in our last issue in connection witb the 
British Industries Fair; it measures about 4 ft. high by 2 ft. 
deep and 4 ft. wide, and is supplied with power at 85 volts, 
150 cycles, by a rotary converter or motor generator. The 
minimum daylight range for telephony is 100 nautical miles; 
for telegraphy by ‘‘tonic train " (interrupted continuous wave) 
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Fic. I. -MAHCONI J-Kw. CABINET. 


the range is 130 n.m., and for telegraphy by uninterrupted 
c. w., 300 n.m., with aerials at least 100 ft. high and 220 ft. 
long. The eource of high-frequency energy for transmission is 
a Marconi patent three-electrode valve (fig. 2), which is main- 
tained in oscillation by a reaction coupling; for telephony a 
similar valve is used to control the amplitude of the oscilla- 
tions, and by switching over from the microphone to a buzzer 
and key the change to tonic train" telegraphy is made. 
The high pressure for the anodes of the valves is provided by 
a step-up transformer through a two-electrode rectifying valve, 
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Ето 3 DIAGRAM OF TRANSMITTING CIRCUITS (SIMPLIFIED). 


in circuit with smoothing-out choking coils and condensers, 
and a step-down transformer with two secondaries supplies 
current to the filaments of all three valves. The receiver is 
provided with а standard Marconi seven-valve amplifying de- 
tector, and the change-over from transmitting to receiving `s 
effected by the movement of a single multiple-contact switch. 
It will be observed that the whole of the work is done with 
valves, and that no discharger is required. The apparatus is 
made by Messrs. MancoNr's WIRELESS TELEGRAPH Co., LD., of 
Marconi House, Strand, London, W. C. 2. | 


Fic. 9.—TRANSMITTING VALVE. 


— 


Inspection Tube Fittings. 


Messrs. IS a AC GRIFFITHS & Sons, Imperial Tube Works, 
Friar Street, Wednesbury, have recently introduced a labour. 
saving invention in the form of inspection tube fittings (fi. 
4). These fittings are designed to take the place of "draw. 
in" boxes in conduit work, and consist of tubes possessing 
outlets twice the length of the opening in the boxes. As the 
overall diameter of these tubes is only slightly greater than 


N 
Fie. 4.--Ixsvection ‘TUBE FITTINGS. 


that of the conduit, less space is taken up, and the appearance 
of the system is greatly improved. The sizes of these fittings 
range from § in. diameter to 2 in. 


A New Electric Bed Warmer and Food Warmer. 


Mn. LEOLINE Epwarps, 81, St. Margaret's Road, T wicken- 
ham, is the manufacturer of a simple but effective device for 


Fic. 6.—Foot WARMER. 


Еа. 5.—Foor WARMER 
ADAPTED TO Еоор WARMING. 


warming a bed. As will be seen from fig. 6, the device con- 
sists of a metal cylinder closed at one end. Within this саве 
is à sleeve which can be moved up or down, and to this 18 
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fixed a 24-с.р. carbon lamp, together with a length of flex 
and an adapter. The mouth is closed by a metal cover. The 
cylinder 1з covered with flannel. 

This warmer can be adapted to food warming (fig. 5), and 
will also serve as а night light when the flannel cover is re- 
moved, the cylinder being perforated at the middle. Food 
may be kept at a temperature of 100 deg. Е. for any period 
by means of this device, the cover being in the form of a 
small pan with handles. 

A series of readings taken by means of a thermometer in 
bed showed that a temperature of 114 deg. Е. was reached 
in half an hour. After eight hours the reading was 990 deg. 
Water (14 pints) was boiled and placed on the heater; the 
temperature after nine hours was 105 deg. F. Half a pint 
of cold water was brought to 115 deg. F. in eight hours. 


LEGAL. 


А PROFITEERING INQUIRY. 


THe Complaints Tribunal of the Central Committee which was 
established to investigate charges of profiteering on the part of 
wholesale dealers, held a sitting at the Hotel Windsor, Victoria 
Street, 8.W., on Thursday last week, under the presidency of Mr. 
W. Marshall Freeman, when a complaint was investigated which 
had been lodged by Messrs. H. Underwood & Co., of 37, Kilworth 
Avenue, Southend-on-Sea, regarding the price charged by Messrs. 
J. Sellar & Co., Ltd., of 1, Cheapside, London Road, Southend-on- 
Sea, for electrical slip conduit elbows. The complainants stated 
that the trade price charged by the respondents for elbows of { in., 
electric wiring conduits or tubing, of stamped metal, was 68. a 
dozen. The same article. it was said, could be purchased locally at 
Southend at 3s. 6d. a dozen, while a better elbow of solid metal 
had been bought from the Edison & Swan Electric Co. at 2s. 4d. 
a dozen. 

Mr. HAROLD UNDERWOOD, who appeared for the complainants, 
said he made a purchase from the respondents of three ;-in. wire 
conduits on December 20th. He was charged 6d. each for the 
elbows, and complained that in any other shop in Southend he 
could buy the same article for 38. 6d. a dozen. Не had previously 
purchased the same article from the respondents at 6s. a dozen, and 
had complained to them of the price charged. 

Asked whether he had the letter, Mr. SELLAR, who appeared 
for the respondent company, said he never received it. 

Мв. UNDERWOOD added that he never received any reply to his 
letter. He had purchased better articles from the Edison-Swan 
Co. at 28. 4d. a dozen; the goods sold by them were of solid metal. 
He had also obtained a quotation from Messrs, Young & Martin, 
Ltd., dated February 9th, who asked 48, a dozen. 

The CHAIRMAN; The ones complained about are described ав 
split elbows ? 

Mr. UNDERWOOD: Yes. He went on to say that the previous 
Wednesday he went to the General Electric Co., Ltd., who quoted 
him 15s. а gross for the elbows, plus 50 per cent. 

i The CHAIRMAN : In other words, 228. 6d. a gross, or 1s. 103d. а 
отеп, 

Мв. UNDERWOOD: Yes. He also produced a quotation from 
Electric Installations, who asked 3s. 3d. а dozen for stamped elbows 
with cast sleeves, and 3s. 9d. a dozen for malleable cast elbows. 

The CHAIRMAN: What was the price of these things before the 
жаг! 

MR. UNDERWOOD: About Is. а dozen. That, of course, was the 
trade price. 

In answer to MR. SELLAR, it was stated by MR. UNDERWOOD 
that he had done a good deal of business with the respondent 
company. 

Мв. SELLAR : Who paid the accounts ? 

Мв. UNDERWOOD : I did. 

Was it your mother ?—No ; My father has paid accounts to you. 

Have you ever paid us any money direct yourself '—Yes. 

I think you pretty well know that we don't want your orders, as 
we don't assume that you эле properly in the trade. Further, we 
don't consider three conduits а trade purchase, do we — Ves. 

Your mother has begged me not to have any dealings with you ? 
l have not heard of it. ; 

The complainant said that before the war his mother was a bit 
scared about his being in business on his own account, owing to 
his age, He had not got а shop of his own—he could not get 
premises, and was carrying on tho business from his private house. 

Mr. W. Curr, assistant manager in the conduit department of 
the General Electric Co., said that his firm manufactured and 
supplied elbows similar to those referred to. 

The CHAIRMAN : What is the proper price 

WITNESS : The trade price for the stamped elbows is 158. а gross, 
or Ів, 3d. а dozen, plus 50 per cent. 

What about the solid elbows ;— They are 28. 9d. a dozen to-day. 
plus 76 per cent, 

LM was the price in November ?—28. 9d. a dozen, plus 33} per 

What was the price of the stamped elbows in November ?—It 
was the same, 

Do you understand the trade custom regarding the supply of 
Roods to gentlemen like the complainant ?—We heard that he 
undertook jobs at houses, If he came to our counter and gave his 
card we should give him the trade terms, which would be vhe ones 
Thave quoted to you. . 

Even if he only wanted a quarter of a dozen — Jes. 


The WiTNESS went on to say that he agreed that а firm like the 
respondente reselling such goods should make а profit. The usual 
profit in the trade was 333 per cent. on the cost price, or 25 per cent. 
on the selling price. 

MR. SELLAR said that last year it was very difficult to get such 
goods, and he had messengers running about trying to get them. 

WITNESS : You should have come to us. 

Мв. SELLAR, in putting the case for the respondent company, 
said that the business had been in existence for many years. He 
admitted the sale to the complainant at the price mentioned. He 
produced an invoice from the British Thomson-Houston Co., which 
showed that he purchased two gross of elbows at 40s. a gross, plus 
20 per cent. Owing to the shortage last year in such goods, he 
had asked customers to let him have elbows, and had allowed them 
4s. 6d. a dozen for such goods, | 

Questions were asked by the CHAIRMAN as to the extent of the 
respondent company's business, and Мв. SELLAR said that during 
the war the turnover dropped to about £2,690. It had since 
inoreased, and last year amounted to something like £5,000. In 
the company's shop was a list which showed that {-in. elbows 
were sold by them at 5s. а dozen. 

tis CHAIRMAN : Then why did you charge the complainant 68. 
a dozen ? 

MR. SELLAB : I didn't want his custom. 

You don't want the custom of a man who pays cash ?—I charged 
him a penny extra for the three elbows. 

The CHAIRMAN called attention to a letter which Mr. Sellar 
wrote to the Secretary of the Tribunal On February 18th, which 
stated “ On two occasions he had asked for credit, and we have had 
to collect through our solicitors, and that is probably the bottom of 
the trouble.” 

The complainant declared that the etatement was untrue, and 
the chairman said it was a serious matter. 

MR. SELLAB further stated that he regarded the accused, not as 
a trade customer, but as a private buyer. 

Мв. GEOFFREY GREEN, of Leigh-on-Sea, spoke of the excellent 
reputation held by the respondent company. He had purchased 
elbows from the company at 5s. 6d. a dozen. 

The CHAIRMAN : Did you think you were paying a good price ? 

Mr. GREEN : I could not get them elsewhere. 

Mr. SELLAR declared that there was no profit on the electrical 
branch of the company’s business. 

In giving the decision of the Tribunal, the CHAIRMAN said that 
the matter came before them as a wholesale transaction, which it 
was. The complainant had made out his case. By the custom of 
the trade, and the general practice adopted by the respondents, the 
complainant was given wholesale prices. The respondents put on 
Is. a dozen, and therefore were guilty of profiteering, and had 
broken the law. The Tribunal considered that a reasonable and 
liberal price to have charged was 4s. a dozen. They, therefore, 
ordered a refund of one-third of the price charged. The chair- 
man added that they did not consider that the case was of 
sufficient importance to justify any further action, but they hoped 
that the respondents would be more careful in future. 


THE LIGHTING OF UNDERLEY HALL. 


AN application was made to Mr. Justice Eve, in the Chancery 
Division, on March 4th, by the Duke of Portland and Mr. R. D. 
Upton, trustees of a deed of settlement made by the late Earl of 
Bective on the marriage of his daughter, the present Lady Olivia 
Cavendish-Bentinck, of Underley Hall, Kirkby Lonsdale, for an 
order to raise capital by the sale of land, subject to the trusts of 
the settlement forthe purpose of installing a new system of electric 
lighting and electric bells at Underley Hall. 

It was explained to hie Lordship that the present inetallation 
was put in under an order, similar to that now asked for, made by 
Mr. Justice Kckewich in 1898, but the engineer was advised that it 
was not adequate, or even safe. 

His LORDSHIP said the trustees had the power to raise the 
necessary capital, and made the declaration asked for. 


Engines for Alcohol Fuel.— Reminding us that many 
years ago it conducted extensive experiments with regard to alcohol 
fuel engines, the Parsons Мотов Co., тр. , Southampton, writes 
expressing disappointment that in spite of the reports of Com- 
mittees on this subject, up to now the Government has done 
nothing at all, except to appoint an Alcohol Fuel Investigation 
Officer. Feeling, however, that something must be done soon, the 
company last year carried out further experiments on alcohol and 
alcohol-benzol mixtures, and is now executing orders for engines 
using these fuels for countries where there is already а supply of 
power alcohol available. Some of our own Colonies are using 
alcohol fuel extensively. Alcohol fuel can be used in the ordinary 
petrol engine with very little modification, and alcohol-benzol even 
more easily still, but to get power and consumption results com- 
parable with the paraffin engine numerous details have to be 
altered and attended to ; the company's tests show resulta which 
are entirely favourable to alcohol fuel when these points have been 
duly carried out. If the restrictions on its use in this country 
could be removed, says the Parsons Motor Co., private enterprise 
would soon find a way to place large quantities of home-produced 
fuel alcohol on the market, with advantage to everyone concerned, 
avoiding exporting capital. utilising shipping, and at the game 
time helping home industries in many directions. 
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NEW PATENTS APPLIED FOR, 1920. 
г (NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Srrrow-JosEes, O’DELL АХО 
STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


5,340. ARC LAMP ELECTRODES FOR PRODUCTION OF VIOLET AND ULTRA-VIOLET 
LIGHT. B. M. Young and Н. C. Ross. February 23rd. 

5,360. MEANS FOR STARTING, LIGHTING, IGNITION AND WARMING MOTOR-CARS, 
MOTOR-CYCLES, &c. R. Н. Playfoot. February 24th. 

5,364. IGNITION DEVICES FOR INTERNAL-COMBUSTION ENGINES, &c. W. Pickard 
and D. К. Dobson. February 23rd. 


5,381. IGNITION SPARKING FLUGS. F. L. Rapson. February 23rd. 


5,384. ARRANGEMENT FOR HIGH-SPEED AUTOMATIC PRINTING TELEGRAPHY. M. D. 
Dimitrievitch. February 23rd. 


5,388. El. xCTRICAI., &c., siens. Е. W. Chamberlain. February 23rd. 
5,389. THERMAL ELECTRICAL SWITCHES. E. W. Chamberlain. February 23rd. 


5,411. DEVICE FOR PREVENTING REMOVAL OF LAMPS FROM HOLDERS. A. С. 
Cornwell. February 23rd. 


5,493. THERMIONIC TURES FOR WIRELESS TRANSMISSION SYSTEMS. S. Brydon, 
A. G. Т. Cusins, S. Johnson, and J. Н. Whittaker-Swinton, February ird. 

5,424. Vacuum tubes, &c. S. Brydon, E. Cummings, and A. G. T. Cusins. 
February 23rd. 

5,429. DEVICE FOR REPLACING FUSE WIRE AND INDICATING BLOWN-OUT ELECTRIC 
circuits. P. Davies. February 23rd. 

5,431. CIKCUIT-BREAKKR FOR ELECTRICALLY-HEATED UTENSIL, E. C. R. Marks 
(Landers, Frary & Clark). February 23rd. 

9,432. ELECTRICALLY-HEATED UTENSIL. E. C. R. Marks (Landers, Frary & 
Clark). February 23rd. 

5,433. ELECIRICALLY-HEATED DEVICE. Landers, Frary & Clark. February 


5,434. ELECTRICALLY-HEATED DEVICE. Landers, Frary & Clark. February 


5,435. CONTROLLING DEVICR. Landers, Frary & Clark. February 23rd. 

5,437. CONTROLLING DEVICE FOR  ELECTKICALLY-HEATED UTENSILS. Landers, 
Frary & Clark. February 23rd. 

0,438. ELkcrRICALLY-HEATED UTENSIL. Landers, Frary & Clark. February 
23rd. 

5,440. СОХТАСТ DEVICES. Siemens & Halske Akt. Ges. February 23rd. 

5,442. CARBON BRUSHFS FOR DYNAMO-ELECTRIC MACHINES. W. W. Jarvis and 
Morgan Crucible Co. February 23rd. 

5,467. ELECTRIC swiTCHES. S. Kobzy. February 23rd. 

5,476. MEANS FOR SECURING INCANDESCENT ELECTRIC LAMPS 1N HOLDERS. L. 
Myers and A. J. Nicolls. February 24th. 

5,485. ELECTRICAL INTEGRATING METERS. Electrical Apparatus Co. and A. J. 
Martin. February 24th. 

5.496. IGNITION DEVICES FOR INTERNAL-COMBUSTION ENGINES. D. R. Dobson 
and W. Pickard. February 24th. 

9,534. INSTRUMENT FOR TRANSMITTING AND RECEIVING TELEPHONIC COMMUNICA- 
TIONS ON AEROPLANES, &C. Stols Electrophone Co. and W. А. Saxby. Febru- 
ary 24th. 

, % PROCESS FOR ELECTRO-DEPOSITION OF ALLOYS OF COPPER AND ZINC. ©. 
О. Cowrer-Coits. February. 24th. 

3,055, ZPERATING TIVPING-GEAR UPON. VEHICLES. ELECTRICALLY. E. Н. Dine, Р. 
F. Smith, F. R. Stocks. February 24th. 

5.560. IGNITION: MAGNETOS FOR  INTERNAL-COMBUSTION ENGINES. H. W. F. 
Ireland and H. Lucas. February 24th, 

3,065. SPARK PLUG CLEANER, Champion Spark Plug Co. February 24th. 

5,566. ELECTRIC FOOT REST AND FOOT WARMER. I. Panza and A. Zucchini. 
February wath. | 

5,078. WIELD SYSTEMS OF DYNAMO-ELECTRIC MACHINES. G. Schroeder. Febru- 
ary 24th. | 

5,585. Evectric switcues. Benjamin Electric Manufacturing Co. Feb- 
fuary 24th. 

7,086. CIRCUIT-CLOSER, Benjamin Electric Manufacturing Co. February 
5,6809. II. STE V CONTROLLED STEERING GEAR. FOR. SHIPS. II. Morris-Airev, 
. S. Dorling, W. P. Cancel! and А, K. Масе, Бере 24th, 

5,611. ELECTRICAL CONTROL APPARATUS. FOR LIGHTING SYSTEMS. Fprame Elec- 
tric Со. (Cutler Hammer Manufacturing Co.). February 25th. 

„. M9. Irc paves. Etandem Co. AL II. Williams, February ЖОП, 
09.043. Evectrie swerenks. R. M. ols. Februar 25th. 

5.650. Eercrhie INCANDESCENT LAMPS FOR FROTIECTION, AC. M. J. Mason, 
february 25th. 

5.669. S*otND-LocvfiNG. аргал british B homson.lHlouston Co. (General 
Electric Co., U. S. A). February 25th. 

5,671. THERMO-CELLS rok ELECTRIC. MEASURING APPARATUS. Westinghouse 
Lamp Co. Februiiy 25th, 

элэ. WIRELESS рийспох FINDERS. II. J. Round, Febeuars 23ih. 

5.703. PROCESS TOR. PRODUCTION OF MEFILLIC. PARIS. S. O. Cowper-Coles. 
February 35th. 

5.715. MULTESTEP AMELIEIERS. XI. I. Pupin. February 25th. 

3.728. RECEIVERS OF HIGI-FREQUENCY. SOUND WAVES OF ELECTRICAL. oc A- 
noss. M. I. Pupin. February 25th. 

5.729. Asta SETIING LEVER FOR ELECTRIC IGNITION DEVICES. Bosch Akt. 
без. R. February 25th. 

5.736. APPARATUS FOR CHARGING AND DISCHARGING FLECTRIC STORAGE BATTERIES. 
H. C. Hodges. February 25th. 

5,737. SOUND GENERATORS. M. I. Pupin. February 25th. 

4,738. AUTOMATIC TELEPHONE EXCHANGE SYSTEMS. Sterling Telephone and 
Electric Co. and W. C. Davey. February 2th. 

5,740. RECEIVERS FOR SIGNALLING BY SOUND waves. NI. I. Pupin. Febru- 
агу зо. 

5, 741. DEVICE FOR AUTOMATICALLY ADVANCING IGNITION IN. INIERNAL-COMBUSIION 
PNGINES. J. E. Tuscher. February 25th. 

5.744. kerena roaster. E. P. Taylor. February 24th. 

1,648. BRAKE MECHANISM FOR FLECTRICALEY PROPELLED VEHICLES, Г. . II. 
Mossav, Mossay & Co., and Ransomes, Sims & Jetfries. February 25th. 

5.740. El. CHIC CONTROLLERS FOR ELECTRICALLY PROPELTED VEHICLES. P. A. 
M. Mossav, Mossav & Con and Ransomes, Sims & Jeffries, February 25th. 

5. 70. Hinr ressioN. rattery. F. Richardson, February 26th. 

5.774. AERIAL SYSTEMS FOR МЕЕ тылдан. C. T. Wilkinson, Eeh- 
пагу 26th 
5,777. SUSPENSION. OF ELECIRIC. LIGHT erties. Ho C. Beebridge, Febru- 
ary 26th. j 

3,782. AUTOMATIC RLECTRIC LIGHTING sYsTEM. T. Ferguson and J. R. Jo^r- 
stone. February 26th. 

9.785. CALL INDICATORS FOR TELEPHONE SYSTEMS. Automatic Telephone Marnu- 
facturing Co. (Automatic Electric Co.). February 26th. 

9,786. RAILWAY SIGNALLING SYSTEMS. Automatic Tolsphone Manufacturing 
Co. February 96th. . 

9,796. SELECTING DEVICES FOR AUTOMATIC TELEPHONE SYSTEMS. J. E. Collver, 
E. A. Petithory, and Siemens Bros. & Co. February 26th. f 

n JY d " 

5,802. CONNECTION EOR PERMITTING SIMULTANEOUS USE OF SEVERAL ELECTRICAL 
BURNERS FOR SOLDERING OR WELDING, Н. Fritze. February 96th. 


5,807. Fi FCTRICAL ACCUMULATORS. С, Saunders and Saunders Electrical Co. 
February 26th. 


5,813. RECEIVERS FOR WIRELESS TELFGRAVHY AND TELEPHONY. E. Hoghton. 
February 26th. 


RISO PRODUCTION OF ger LELCTRICALLY. Siemens & Halke АМ. Ges. 
February 26th. 
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9,845. FUSE AND JUNCTION OR TERMINAL BOXES FOR ELECIRIC LIGHTING i- 
STALLATIONS. J. Stone & Co. and M. Walton. February 26th. 

5,846. CIRCUIT-BREAKER WITH AUTOMATIC VARIATION OF IGNITION FOR INTERNAL- 
COMBUSTION ENGINES. J. E. Tuscher. February 26th, 

3,857. TESTING ARMATURES OF ELECTRIC MACHINES. H. C. M. Patten. Fer- 
ruary 26th. 

5,559. ELECTRO-MAGNETIC GENERATORS AND MOTORS. L. Robertson, R. Lacon, 
Н. W. Lec, and Sir W. С. Armstrong, Whitworth & Со. February 26th. 

5,868. AUTOMATIC TELEPHONE EXCHANGE SYSTEM. Sterling Telephone & Elec 
tric Co. and W. C. Davey. February 20th. 

9,869. AUTOMATIC TELEPHONE EXCHANGE SYSTEM. Sterling Telephone & Elec- 
tric Co. and W. C. Davey. February 26th. 

9,890. METHODS OF IKANSMITIING POWER FROM WINDMILL TO DYNAMO, &c. 
А. I.. Macnamara. February 27th. 

9,895. ELECTRIC ILLUMINATING DEVICES FOR THEATRICAL STAGES, С. T. H. 
Rochford. February 27th. 

5,899. ELECTRON TUBE APPARATUS. Westinghouse Lamp Co. February 27th. 
td ELECTRIC FUSE BOXES, SWITCHGEAR, ХС, К. W. Abbott. February 
27th. 

2,907. DEVICE FOR ATTACHING ELECTRIC CONDUCTING WIRES TO PIPES, RODS, &«. 
G. Turnock. February 27 th. 

5,909. MAGNETO TO SFARKING PLUG SWITCH WITH COMBINATION LOCK. J. W. 
Cliffe. February 27th. 

5,916, ELECTRIC SPARK AND PLUG TESTER. W. T. Bayley. February 27th. 

5,925. TELEPHONE systems. Automatic Telephone Manufacturing Co. Feb- 
ruary 27th. 

5,942. SAFETY  CONIROLLING-GEkAR FOR ELECTRICALLY-PROPELLED — VEHICLES. 
R. Garrett & Sons and Н. R. Simpson. February 27th. 

5,945. ELECTRIC CONTROL OF DYNAMO-ELECTRIC MACHINES DRIVEN BY PRIME 
MOVERS. British Thomson-Houston Co. and J. Hutt, February 27th. 

0,949. ALTERNATING-CURRENT ELECTRIC INSTRUMENTS FOR INDICATING SYNCHRON- 
ISM, POWER FACTOR, PHASE DIFFERENCE, &С. C. L. Lipman and Nalder Bros. & 
Thompson. February Xth. 

5,950. GLASS VESSELS FOR INCANDESCENT LAMPS, &C., AND METHOD OF PRODUCING 
THEM. Н. G. C. Fairweather (Fabrique Suisse de Lampes à Incandescence). 
Е 5,951. DEVICE FOR TESTING SPARKING PLUGS. C. ©. Н. Williams. February 
21th. 

5,978. Detector TUBES. Westinghouse Lamp Co. February 27th. 

5.987. AŁRIAL MASTS FOR WIRELESS TELEGRAPHY, Ac. S. Mochl. February 
27 th. 4 , 

3,988. MACHINES FOR GENERATING ELECTRICAL ENEBUY. K. F. Ries. Febru- 
ary 27th. 

9,989. ErrcrRICAL ArPARATUS. K. F. Ries. February 27th. 

6,010. MaGNETO-ELECTRIC MACHINES. E. G. C. Barton and G. E. Barton. 
February 27th. | 

6.055.  ELECTRICALLY-DRIVEN BLOCKS, HOISTS, &c. F. Ogden. February ӨМ. 

6,056. IGNITION DEVICES КОК INTERNAL-COMBUSTION ENGINES. J. Bossan. Feb- 
ruary 28th. 


6.059. CABLE GRIPPING DEVICE. J. A. Hogan. February 28th. i 
6,060. SELF-REGULATING CONSTANT-CUKRENT  VARIARLE-SPEED DYNAMO. J. ^. 
Hogan. February 28th. 
b 


6.063. ELECTRICAL SIGNALLING APPARATUS FOR RAliWayS,. J. Gardner. Ft 
ruary 28th. i | 

6.065. LAMPHOLDERS AND sch CAPS. XN. Kilian. February 28th. 

6,079. WIRELESS TELEPHONY. W. T. Ditcham. February 2th. 

6,082. ELEcTRiC switcnes. C. A. Dames and R. К. Dames. February 28th 

6,084. BRUSH HOLDERS FOR ELECTRICAL MACHINES. H. G. Andre. Februar; 
28th. | 

6,085. ELECTRICAL VOLTAGE RECULATORkS. Н. G. Andre, February 28th. 

6.086. ELECTRICAL REGULATORS. Н. G. Andre, February 28th, 

6.087. ELECTRO-MacNETS. H. G. Andre. February 28th. 

6,000. ROTARY ELECTRIC HAND DRILLS. — Slemens-Schuckert werke. February 
28th. | 

6,091. PlEAT-MEASCRING " APPLIANCE FOR ELECTRICAL — PURPOSES, Siemens- 
Schuckertwerke, February 28th. | 

6,101. APPARATUS FOR SUBJECTING MOLECULAR MATTER, &., TO kLECTROSEA11C 
SYRESS OF TIGH-TENSION ELETRIC DISCHARGE. F. O. Niece and R. M. Legger 
February 28th. А 

16, 10% PRINTING TELECRAPHE SYSTEMS. Western. Electric Co. February 2k. 


Electric Ploughing in Italy.— In view of the necessity 
for improved methods of cultivation in Italy, considerable 
interest is being displayed in the possibility of utilising eome 
system of electric ploughing on а large scale. In this con- 
nection tnals were recently beld in the vicinity of Rome 
of the apparatus designed and manufactured by Violati- 
Tescari Bros., at which the King of Italy, the Italian Minister 
of Agriculture, and other prominent officials were present. 
It is reported that the results of these trials were very satis- 
factory, a triple plough being emploved in the first instance, 
which operated perfectly, and in the second place, a single 
plough, with which a depth of about 20 in. was reached in 
spite of the difficult character of the ground on which the 
trials were held. Conditions in Italy are very favourable to 
the adoption of electric ploughing. Not only is the neoes- 
eary power available in almost every section-of the country, 
but the fields are comparatively small, and in many instances 
level. It is claimed that by the Violati-Tescari system a 
hectare (2.471 acres) can be ploughed for about 80 lire 
(£3 4s. 4d.), including in this sum the increase which has 
already taken place in the wages of workmen, possibilities 
of further increases, interest on invested capital, amortisa- 
tion. &c. The cost per hectare, using tractora or other 
mechanical means, is estimated at 300 lire (£12 le. 3d.), 
owing principally to the extremely high price of the fuel. 
The Violati-Tescari system of. electrie ploughing is a con- 
paratively simple one. At one corner of the field to be 
ploughed a powerful electric capstan or winding apparatus 
18 established, from which wire cables are stretched entirely 
enclosing the field in question. At the two near cornera 
these cables pass through pulleys which are securely anchored, 
while at the far corners they are connected with two mov- 
able anchor-wagons. Between these two, a duplex plough 
mounted on wheels is drawn backwards and forwards across 
the field by means of the cable, and ench time a furrow ia 
ploughed the anchor-wagons move up a sufficient distance 10 
bring the plough into position for the next operation. The 
plough is provided with an equal number of shares on each 
eide of the wheels, facing each other, so that no turning is 


‘necessary: when one side is working the shares on the other 


mide are lifted clear of the ground. A seat ia provided for 
the operator. I. J. Commerce Reports. 
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BRITISH AGENTS ABROAD. 


A sHORT time ago we drew attention to certain cases in 
which British merchant houses having long experience and 
connections in South America were unable to fix up arrange- 
ments with British manufacturers. Disappointed, or, 
perhaps, we ought to say disgusted, at the apathetic attitude 
of the latter, they abandoned the idea {of trying to sell 
British electrical products, and as they wished to settle to 
business without further delay, they made terms with a 


Continental manufacturer, and sent their travellers off on 
an expedition to sell Continental stuff. The British 
merchant has so often been attacked because he has sold 
foreign products, that it is only fair to show that; sometimes 
he cannot help himself. We hope and believe that such 
instances are very exceptional, and we are aware that the 
works are over-full of orders. But exceptions are none 
the less distressing whatever the cause, and when the 
workers are able to settle down to that larger productivity 
that we believe they will give before long, we may want 
more orders. 

There’is another aspect of this question of British 
merchanting abroad that has lately been brought under 
attention in dispatches received by the Department of 
Overseas Trade, from H.M. Minister at Pekin, and the Com- 
mercial Counsellor а& Shanghai. The Associated British 
Chambers of Commerce in China and Bong-Kong held a 
conference in Shanghai a few months ago to discuss certain 
matters affecting British trade in China. A number of 
resolutions were passed, one of which registered the earnest 
hope “that British manufacturers and exporters in the 
United Kingdom and the Dominions will, where practicable, 
use British agents for the sale and distribution of their 
nods.” 
^ We believe that most British exporters in a sufficiently 
large way of business prefer to send their own representa- 
tives out from home; but even such, unless they know the 
peculiar nature of the ground, and the local methods of 
conducting trading operations, are likely to encounter cis- 
appointment or to run serious danger by reason of the 
pitfalls that await the inexperienced. If they are attached to 
some existing organisation that has been brought together and 
developed through long and close contact with commercial 
life, they can act with greater hope of local inexperience 
being unable to, render their own peculiar efficiency 
ineffective. 

The last thing in the world that British firms should 
do is to entrust their business to а house which is not 
British in personnel, or, at any rate, in sympathy. It 
is not likely to be forgotten, after all that happened during 
the war, that Mr. * Smith " did not always spell his name so. 
The purely British firms and agents on the spot have the 
first claim upon us, and if we do not avail ourselves of 
their offers of service, we must not be surprised if they sell 
the products of other countries, and sell them more readily 
hecause they are Brifishers while British prestige and name 
stand so high. After all, a merchant is in business to sell 
things, and he is going to do it. A Britisher prefers to 
sell British manufactures if our works turn out what is 
required. Price may sometimes compel him to do cther- 
wise. Cheap and nasty quality may satisfy the consumer, 
and, much as it may be to the agent's distaste to handle 
foreign goods, he may find it policy to do во in order to 
retain а connection; but let it not be said that British 
agents sold foreign goods because British manufacturers 
made the deplorable mistake of letting their selling be done 
for them by а German, or any other, if there was a suitable 
Britisher at hand waiting to serve them. | 
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So far there has been a limited business desired by the promoters of thé Industrial Councils. Other- 
ru ri in small electric motors for driving wise, some of the most valuable features of the scheme may 


sewing machines and light polishing work, 
stirring liquids, and similar household jobs; but there 
appears to be а latent market, for а somewhat more robust 
and adaptable appliance on the following lines :— 

An enclosed motor of about 4 Н.Р. with self-contained 
starter and covered terminals, stout flexible cord connection, 
heavy rubber feet, and a substantial handle for lifting ; 
the machine to be provided with extended spindle at each 
end,screwed cone on one side to take emery wheels, polishing 
mops, and buffs, and on the other some provision for fixing 
a simple drill chuck, and friction or belt pulleys. An 
appliance of this kind, if well balanced, would work on a 
table or floor without fixture, or with a simple vice clamp, 
but probably would be still more useful if attached to a 
stout iron tripod ; one end of the spindle could be arranged 
to drive a small fan of the “ Sirocco ” type, with sheet-iron 
housing апа hood, to draw dust from the polishing end, and 
discharge it into an air porous bag under the stand. This 
addition would make a practical polishing machine useable 
for many purposes, and a real labour saver, which а 
polishing bob without any device to collect dust certainly 
is not, so far as household use is concerned. Motors of this 
kind, but somewhat larger in size, have been employed 
with success for farm and dairy work, being easily movel 
and coupled to any small machinery—in fact, there would 
appear to be a good business to be done in a complete 
range of such gemiportable machines, which, in association 
with some form of wheeled stand, could easily be fitted with 
eone pulleys or a speed-reducing gear, and find a sphere of 
usefulness even in а well-equipped workshop. 


THE various District Industrial Councils 


n for the Electricity Supply Industry are 
Councils for how mostly well under way. But there 
Electricity is one point which is perhaps a little 

Supply. difficult to arrange. These District 


Councils should consist, of course, of Trade 
Unions on one side of the table, and of Employers’ Associa- 
tions on the other. The Employers’ Associations are the 
I.M.E.A., the Provincial Electric Supply Committee, and 
(for London only) the Conference of Chief Officials of the 
London Companies. In the constitution of the National 
Conncil, this arrangement was rigidly.adhered to. Rut in 
the formation of some of the District Councils, the actual 
course followed seems to be for the representatives on the 
employers’ side to act directly for the individnal under- 
takings. Not designedly so, of course; it is a case rather 
of there being some difficulty in doing otherwise. But a 
really important principle is involved, and it would certainly 
seem advisable for the forma] constitution to be strictly 
adhered to. | 
. It. was specifically laid down in the Ministry of Labonr 
handbook on the question that the intention was that thc 
Councils should be composed only of representatives of 
Trade Unions and Employers' Associations. "The reason 
why the apparent anomaly is cropping up is the difficulty of 
the two Associations, which are naturally centralised, acting 
in the various provincial districts, and the tendency has 
been to leave the districts to some extent to look after their 
own affairs, But, however much this may be done in 
practice, owing to the exigency of circumstances, it is very 
necessary that throughout all the formal proceedings the 
representatives of employers should always take the stand 
of acting for the two properly constituted Associations of 
Employers (I. M. E. A. and P. E. S. C.) 

A further point that will need decision is the question of 
Works Committees. The District Councils will have to 
decide to what extent these are to be made an essential 
part of the scheme. Up to the present, very little 
has been done in the way of appointing Works Committees 
in the various individual undertakings. It is not, of 


course, an indispensable condition that Works Committees . 


Bhall be formed, but it certainly seems advisable. Unless 
Works Committees are formed, it is difficult to see how the 
individual workmen are to be brought as directly and 


personally into contact with the Whitley scheme as ig 


be lost, and the District Councils become merely courts of 
arbitration on wage disputes. 

Apropos of Works Committees and the scheme generally, 
interesting support is given to this in an article by Mr. 
J. A. R. Marriott in the Nineteenth Century. Mr. Marriott 
writes: “I closely investigated and cordially commended 
experiments in the establishment of Works Committees and 
Joint Councils before the Whitley Committee reported or 
Whitley Councils were heard of.” Не says further: “І 
would raise the status of labour to that of partner- 
ship wherever and whenever it is possible,” and he 
agrees with Dr. Murray that those who work with their 
hands, like those who work with their brains, and those 
who work with their savings, are entitled to take part in the 
organisation and direction of the industry, and to have a 
voice in determining the conditions under which their 
co-operation shall be given and continued.” The opinion 
of Mr. Marriott is valuable since apart from being Member 
for Oxford (in which róle he did valiant work in connection 
with the Electricity Supply Act), and a writer of authority 
on industrial and social history, he can also speak as one in 
direct practical touch with industrial problems. Pcssibly, 
therefore, his words may be of value in reinforcing tue 
convictions of those in the industry who are still somewhat 
tepid in their enthusiasm on this subject. 


ONE of the results of the war bas been 


Railway ; 
Construction Шш. 9 retard the work of constructing the 
Berlin. high-specd electric railway in Berlin. 


known ав the A.E.G.-Schnellbahn, which 
was commenced in the former period of peace. The com- 
pany, which was constituted by the A.E.G., recently 
informed the City of Derlia and the Union of Berlin loca! 
authorities that owing to the economic revolution, the com- 
pany was no longer able to continue tbe building of the rai - 
way on the conditions and financial presumptions which 
were fixed before the war. The local authorities, however, 
insist upon the work being continued, and legal acticn in 
the matter is proceeding. It appears that the ordirary 
shares, amounting to 20,000,000 marks, are held chiefly by 
the A.E.G. group; the preference shares for 28,500,000 
marks are of the 44 per cent. class, but have a rate of 
interest of 5 per cent. guaranteed by the A.E.G. to 1923 
inclusive: and the service of the obligation loan of 
48,500,000 marks has been undertaken by the City of 
Berlin. in respect of both interest and redemption. Under 
the circumstances, the preference sbareholders, who solely 
possess a cumulative right to dividends after 1923, are now 
forming an association to protect their intereste. 


THE Austrian Association of Coal, Iron 
and Steel апа Engineering Works, whose 
annual meeting was held recently. sub- 
mitted a report regarding tbe situation 
of these industries in 1919. In the case of the electrical 
industry the report states that no material changes took 
place as compared with the preceding year. Owing to the 
* gtrangulation " of the works and the difficulties experienced 
in obtaining raw materials, it was impossible for the pro- 
duction to keep pace with the demand, particularly for 
export destinations, as foreign buyers gave preference to 
Austrian works in consequence of exchange being unfavour- 
able to the latter. It was found necessary further to 
increase sale prices, owing to the advances in wages and 
salaries and the cost of raw materials, but the export prices 
were still substantially lower than the former quotations for 
export. These circumstances explain why the financial 
results of the works have considerably declined, notwith- 
standing the more favourable possibilities for transacting 
business. It is added that the cable factories are well 
supplied with orders for the near future, but suffer from a 
scarcity of coal and other raw materials. Moreover, the 
metals available in the country are becoming more scanty, 
and it is reckoned that imports from other countries will 
have to take place soon, which wil] necessitate the payment 
pf higher prices, 


The Austrian 
Electrical 
Industry. 
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THE MANCHESTER-SALFORD BULK SUPPLY. 


Тнк usefulness and the advantages of linking up two or 
more electricity supply undertakings cr areas as а means of 
mutual assistance, and for the purpose of utilising the plant 
available in the several districts in the best possible and 
most economical manner, are perhaps too well known to 
necessitate any further elaboration. But it will be remem- 
bered that such a policy has been adopted in Lancashire 
and elsewhere, undertakings being interconnected to work 
in parallel as occasion demands for the common good, and 
one of the most interesting interlinking schemes in the 
Manchester district is that, which we recently had the 
opportunity of inspecting, by which it is made possible for 

e Manchester Corporation to furnish the County Borough 
of Salford with an extra-high-tension supply of electricity in 
bulk up to 4,000 Kw., which may be increased to 10,000 Kw., 
as required. 

The existing county borough generating station at 
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Energy is transmitted through a three-core 0:15-sq. in 
cable, paper insulated, copper taped (12 copper tapes, each 
separately insulated), lead sheathed, single-wire armoured, 
and taped overall. It was manufactured by Messrs. 
Callender’s Cable and Oonstruction Co., Ltd., for а 
working pressure of 33,000 volts, with the centre point 
earthed; the total length of cable is 5,780 yards, of 
which 8,000 yards are in the Manchester area and the 
remainder in Salford. The cable was drawn into a 
6-in. earthenware pipe, steel tape being substituted for 
the wire armouring on those lengths which are laid 
direct. The straight joints are of a special type, enclosed 
in cast-iron boxes, the latter being made in two 
halves split transversely. The cast-iron boxes them- 
selves are placed in brick pits, covered with cast-iron 
plates or flag stones. The dividing boxes at the ends 
are of aluminium, and special seta of 33,000-volt 
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Fig. 1.—TRANSFORMER ROOM AT FREDERICK ROAD, SALFORD, SHOWING 33,000/6,600-VOLT TRANSFORMERS. 


Frederick: Road, Salford, like many others of its kind, 
gradually became too small to cope with the needs of the 
borough, and although, by scrapping the out-of-date original 
plant and substituting for it modern turbo-alternators, it 
was possible for a time to meet the demands made, eventual 
conditions necessitated an arrangement being entered into 
between Messrs. J. A. Robertson, borough electrical engi- 
Deer, Salford, and 8. L. Pearce, chief engineer and manager, 
Manchester, which resulted in the establishment of the 
“link ” described below, which at the time of our visit 
had been in regular operation for five months, and has 
given entire satisfaction, the amount of power transmitted 
vatying from about 1,000 to 3,700 Kw. 

The bulk supply is delivered by means of an underground 
cable from the Moss Side sub-station of the Manchester 
Corporation to the Frederick Road power station of the County 
Borongh of Salford. In the former sub-station the 6,600- 
volt арр} is stepped up to 88,000 volts for transmis- 
sion, all the switching being done on the primary side, and 
at Frederick Road it is stepped down again before connection 
is made to the existing 6,600-volt bus-bars in the station, : 


isolating switches were supplied. The cable, on comple- 
tion, was subjected to a direct-current pressure test at 
67,500 volta between conductors and between the conductors 
and eartb. 

At the Moss Side sub-station, Manchester, two three- 
phase 3, 000-K. v. A. transformers are installed. Fig. 1 
shows the transformer room at the Frederick Road station, 
Salford. The high-tension cable is brought in through а 
three-way dividing box and the isolating switches, shown 
on the left-hand side of fig. 1, the connections to the 
step-down transformers being made by means of bare 
copper strip held by porcelain insulators. As will be seen, 
four oil-cooled transformers are installed, one being provided 
as п spare; they were manufactured by the Metropolitan- 
Vickers Electrical Co., Ltd., and have a capacity of 
1,666 K. v. A. each, transforming from 88,000 to 6,600 volta 
at a frequency of 50 cycles, both sides of the transformers being 
connected in delta. Spacing blocks separate the coils of 
the same winding, thus preventing movement. and by 
keeping the turns in direct contact with the oil ensure 
efficient cooling, The problem: of insulation has received : 
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special attention; two hollow rectangles of laminated sheet- 
steel form the iron circuits with which the doils are inter- 
linked to form, во to speak, three links of a chain. 


The switchgear, which was supplied by the Metropolitan- 
Vickers Electrical Co., L4d., is housed in concrete cells, and 
is of the firm's usual design for this class of work. At the 


Hardwood blocks separate the windings from the shell; top of the panel self-contained cells are placed, through 


the. windings are held vertically against short circuit by an 
adjustable clamping device. | (0 wsefe Oh 
Fig. 4 shows part of the control beard in the station- 


control room, the control panel for the incoming feeder .. 
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Fic, 9.—Ou TGOING CONNECTIONS AT 
MANCHESTER. | 


ош Manchester being shown оп the extreme left-hand 
Bide of the board. | 

Fig. 2 shows the outgoing connections at Manchester ; 
A is an auto switch, the three current transformers for which 
are situated at B, while four current. transformers, two for 
each watt-hour meter, are shown at C; D is one of the 
0:15 sq. in. cables from Stuart Street generating station to 
Moss Side sub-station. At E E are shown 
the two three-phase delta-star connected 
transformers with neutral earthed with- 
out resistance on the 33,000-volt side. 
Switch A is operated by leakage and 
overload on the 6,600-volt side, and by 
the Ferranti field relay F, on the 33,000- 
volt outgoing cable to Salford. At Stuart 
Street power station reactances are in- 
вегїей between the sections of the bus- 
bars. І | | 

Referring to fig. 8, which shows the 
incoming connections at Salford, the 
switch A is operated by leakage by means 
of relay F on the 6,600 or 33,000-volt 
side. The four 500/5-ampere current 
transformers G comprise one set of two 
each for each three-phase watt-hour | 
meter, while the three 600/5-ampere ones 
at H are provided for the overload and 
leakage relays and instruments. The 
two single-phase 6,600/110-volt potential 
transformers at K supply the voltmeter, 
synchroscope, and watt-hour meters for 
this feeder. The four single-phase oil- 
cooled transformers shown in fig. 1 are 
located at L. „л = җа Es 
The transformers on the 6,600-volt . 
side of the system .are:.connectdd through a three-way con- 
necting box, and by means of a:three-core cable to а panel 
оп the existing .high-tension: bus-bars in the switch-gallery. 
From the:diagrams it will be seen that on two of the phases 
potential. transformers are fitted, and on each phase there is 
a switch and a fuse, ther with ‘current transformers for 
the watt-hour mefers, instrumenta, and protective gear. 
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Fig. 3.—INcoMING CONNECTIONS AT 
SALFORD. 


relay. 


which the bus-bars pass, forming part of the génerat high- 
tension switchgear of the station. The main switch, fitted 


. with closing and tripping coils, is of the Metropolitan- Vickers 


“H” pattern, and cannot be closed. on short-circuit, 
| it being fitted with ** loose handle” gear. 
The switch is shown on the. extreme 
right-hand side of fig. 5, page 357. 
The switchgear is operated by means of 
direct current at 280 volte from the 
control board, fig. 4, in the generating 
station. When in the off. position the 
isolating switches are earthed through 
an earthing bus-bar, which, similarly to 
the others, runs the whole length of the 


NO у OR «Ou T«-END 
BUs- Ba 


The energy taken at peak-load periods 


p is registered by two watt-hour. meters in 


series, in conjunction with two Venner 
time switches, which cut in or out the 
maximum demand attachment of the 
** peak-load " or “ off-peak load" meter 
as required, in accordance with the 
system of charging. The control panel, 
fig. 4, is provided with a control switch 
which is capable of being placed in the 
closed, open, or neutral positions. The 
closing contact of the control switch is 
fitted with a blow-out coil, and on ac- 
count of the large current involved, it 
. does not directly operate the closing 
coil of the main switch, fig. 5, but 
energises an intermediate coil, which 
in turn energises the closing coil. In 
case of a breakdown on the 33,000- 
volt side, additional protection is afforded by а Ferranti field 
A leakage relay, combining all three secondary 
currents in one coil on the 6,600-volt side, is provided, 
as well as a Metropolitan-Vickers overload relay on each 
of two phases. | 
In conclusion, our thanks аге due to Mr. J. A. Robertson, 
borough electrical engincer, Salford, and to Mr. 8. L. 
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Fig. 4.—INCOMING CONTROL PANEL AT FREDERICK ROAD STATION. 


Pearce, chief engineer and manager, Manchester, for 
permission to visit their respective stations and to publish 
the details set out above. | 

We are also indebted to Mr. J. Williams, technical 
assistant to Mr. Robertson, for kind assistance with the 
drawings and for conducting us over the works on the 
occasion of our visit to Salford. | 
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Lovers of the sea and river found many attractions at 
the International Motor Boat and Marine and Station- 
ary Engine Exhibition, promoted by the Society of 
Motor Manufacturers and Traders, Ltd., in collabora- 
tion with the Ship and Boat Builders’ Association, Ltd., 
and the British Electrical and Allied Manufacturers’ 
Association, which was inaugurated at Olympia, W., 
on Friday.last and closes to-night. The river enthusiast 
was delighted. by the excellent specimens of the boat- 
builders’ art, from canoes to luxurious launches. In- 
ternal-combustion engines ranged in size from 2 H.P. to 
500 B. ., from the single-cylinder to the 18-cylinder 
class; in fact, the exhibition was a triumph for the in- 
ternal-combustion ‘engine as applied to river and sea- 
going craft. ! | N 
Among the countries represented were Great Britain, 
France, Sweden, Denmark, and the U. S.A., and out of 
a total of 145 stands, about 40 were devoted either 
entirely or partly to electrical or allied exhibits. А 
noticeable feature was the large number of craft shown 
that were fitted throughout with electric lighting, both 
for interior and navigational lights. In this connec- 


tion there would seem to be considerable room for im-: 
provement in the design and installation of such light- 
ing equipments, partieularly the wiring. 
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Fic. 5.—МЕТКкОРОЛТАХ-У1СКЕВ8 6,600-уот Оп, SWITCHES AT 
SALFORD. 


(See p. 356.) 


Another noteworthy point was that although а com- 
paratiyely large number of engines were fitted. with 
electric .self-starting equipment, magneto ignition: was 
by far the more eommon practice, and it seems difficult 
to understand why this method of ignition is adopted in 
vessels tbat sre fitted throughout with electrio light- 
ing and electric self-starters. A z 


Messrs. Ѕновт Bros. (Коснезтек & BEbFORD), L/TD., in ad- 
dition to other craft, exhibited ап electrically-propelled canoe 
with ample accommodation for six persons. e canoe, illus- 
trated in fig. 1, the ideal craft for river work, was handsomely 
fitted, and capable of cruising at 4 knots at half power for 
a period of 12 hours. It was single skin, carvel built in 
mahogany, its overall length being 94 ft. 10 in., beam over 
plank 4 ft. 6 in., depth amidships 2 ft., and draft 1 ft. The 
“ Submersible " 2.5-H.P., series-wound motor is reversible, 
and of the protected type, 70 volts, 650 к.р.м., 38 amps., one 
hour rating. The control is fitted in a convenient position 
at the stern of the boat, and gives half and full speeds ahead 
and astern. The motor and accumulators are concealed 
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_ THE MOTOR-BOAT EXHIBITION. 


under the deck, the latter comprising 32 two-volt, 122-amp. 
Chloride Exide cells in ebonite cases. The main switch, 
which can be locked in the off position when the canoe 18 
no& in use, is of the double-pole, quick-break, ironclad type 
for 30 amps., and is fitted on & switchboard in the stern. of 


the boat together with a voltmeter and two 30-amp. fuses are 


placed in the circuits. . сеце is by means of a wheel con- 
veniently d aft. to a double balanced rudder, which pro- 
tecta the brass propeller; the latter is driven by а 0.75-in. 


steel shaft through, a ball bearing plummer block, a brass 
stuffing box and lignum vite bush. The electric lighting 


; t 
Fie. 1.—ELECTRICALLY-PROPELLED CANOE. 


installation consists of a port and a starboard lamp on hinged 
brackets, a head lamp on fixed brackets, and two plugs and 
Switches for the lamps, operated from the lighting board 
fitted in the bows. | dE 
Messrs. NoRTH & Sons, Lrb.. Watford, had on view a 
variety of 4 and 6-cylinder magnetos, also revolution indi- 
cators. 
Messrs. Brown Bros., Lrp., London, showed accessories 
which included accumulators, Brolt lighting and starting 
equipment, lamps, sparking plugs, distributors, Н.Т. and L.T. 
wires, switches, and ignition coils. „„ 
Tug APoLLo PL u Manoractorixe Co., Lrp., Birmingham, 
exhibited a selection of sparking plugs of various ќуреэ and 
sizes, as well as a number of electric horns and warning 
signals. 8 б 
Messrs. Tuomas Rew & Sons, Paisley, showed capstans, 
steering gear, and an electric anchor windlass suitable for a 
yacht, with two independent cable lifters fitted with a cone 
friction brake. The hand g g is single and double pur- 
chase; the motor is installed below deck, the control gear 
being operated from above deck. Windlasses of thts type 
are made in all sizes suitable for #-ір. to l-in. cables. 
Tue British THomson-Hovuston Co., Lrp., Coventry.—This 
exhibit comprised a selection of magnetos, including one type 
fitted with an impulse starter which will start the engine by 
turning the handle slowly instead of having to swing the 
engine. Component parts showing the method of manufac- 
ture and a complete range of Mazda lamp bulbs were also 
on view. efe 
Tae Товлміс ELEOrRIC CO., Lro., Bedford, exhibited а bat- 
tery-charging el consisting of а standard iron frame with 
five 180-amp. charging units; а 30-amp. panel; & control drum 
for electrically-propelled boats: grid and carborundum types 
of Diesel engine ignition plugs; an automatio switch for 
engine starting: electric units and soldering irons, and 
a variety of switches. . | л As 
^ "THE GARAOE Service Co., London, included in its selection 
of accessories electric drills and valve grinders. | 
Messrs. W. A. Gamace, Lap., London, also showed sparking 
plugs, lamps, and accessories. 2 | m 
Messrs. BRuNTONS (Supsury, 1919), Lrp., Suffolk.—This 
exhibit included a half-section model and а complete 1-Kw. 
self-contained ‘‘Lalley Light’? electric lighting set, made 
by Studebaker, Ltd., which is suitable for ship and yacht 
lighting, as well as for country house use. S 
‘Messrs. EprsoN ACCUMULATORS, LD., London, showed а 
range of nickel steel accumulators illustrating the different 
sizes and arrangement of cells in crates. a 
Messrs. Lopag Pruas, Lrp., Rugby, besides ty | of spark- 
ing plugs, had working exhibits of complete coil ignition gear 
for large and small multi-cylinder engines. КАР 
Messrs. S. Ѕмітн & Sons (M. A.), Lrp., London.—This col- 
lection of accessories included rustless sparking plugs, electric 
telegraphs, magnetos made by the M.-L. Magneto Syndicate, 
Ltd., and electric lighting and starting equipment. In. the 
Smith constant current variable speed dynamo the desired 
regulation is obtained by making use of the magnetic effect 
of the current circulating in the armature winding of .the 
machine to alter the strength and direction of the main 
magnetic field of the dynamo. The dynamo output is thus 
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regulated by armature reaction, and the dynamo is said to 
possess inherent electrical regulation, since no complicated 
external regulating devices are required. The construction 
of the machine is very sinular to that of an ordinary two-pole 
shunt- wound dynamo, but it is provided with four brushes, 
viz.: two main and two auxiliary brushes disposed equally 
jound the conunutator, the main brushes being connected to 
the auxiliary brushes half a pole pitch in advance through 
suitable resistances. 
interconnection of the brushes that the required distribution 
of current in the armature winding at different speeds 1з 
obtained, which also greatly reduces the heating which occurs 
iu the arinature conductors. The current rises very rapidly 
when the dynamo commences to charge the battery, until 
the full output is attained; it then remains constant no matter 
how high the speed becomes. At speeds from 0 to 550 R.P.M., 

before the dynamo is connected to the battery, the current 
gradually rises. The dynamo js then connected to the battery 
and commences to charge it, the current in the resistances 
then falling off to zero. A further increase in speed results 
in the current through the resistances reversing and gradually 
increasing until, when the dynamo reaches its full output, 
the current in the resistances 1s half of that value. The output 
can be adjusted within limits by rotating the four brushes, 
so that while they still remain equally spaced they occupy 
different positions with regard to the poles. This causes the 
effect of the armature reaction on the magnetic field to vary. 
Moving the brushes in the direction of rotation of the arma- 
ture reduces armature reaction and increases the value of the 
full output of the dynamo. Moving the brushes against the 
rotation of the armature increases the reaction and reduces 
the full output. Although the dynamo output is 10 amperes 
only two sections of the armature winding carry current. 
This means that the heating in the armature is only halt 
what it would be in a dynamo of the ordinary type, and 
constitutes an advantage as the heating of the machine is 
much reduced, and the current output does not fall off to 
such a marked extent when the machine is hot after a run. 
The chief advantages claimed are: low cutting-in speed; 
rapid rise of current, with full output at а low speed; re- 
duced heating; small ‘drop in output when hot; light weight 
for & given output; extreme simplicity and reliability. 


Tue BRITISH ІлонтіЧО & IdNTriox Co., Lap., Birmingham, 
showed a large range of H.T. magnetos for stationary and 
marine engines of all sizes, and an assortment of finished 
component parts for all the patterns shown. 


Messrs. Vickers, Ltv., London.—This exhibit of marine 
engines, launches, small tools, drop forgings, stampings, &c., 
included a '' Wolseley 6-cylinder, 1,000 R.P.M. engine, de- 
veloping 60 B.H.P. on petrol or 52 B.H.P. on рагаћп, and fitted 
with an (Elma patent) electrically-operated reverse gear. 
This gear is of the enclosed bevel type, controlled by magnetic 
clutches, which are themselves controled by switches auto- 
matically operated by the engine throttle lever. Thus the 
engine can be driven ahead or astern at any speed, or run 
slow in the neutral position by the movement of a single 
lever. In large installations deck control is claimed to be 
greatly facilitated, since wire connections only are required 
between controller and engine. The -clutches operate at 
19 volts, which is obtained from a battery forming part of the 
standard electric starting and lighting system with which 
these engines are equipped. 


THE British MARINE Motor & LavNcu Co., LrD., Old Kil- 
patrick, near Glasgow.—A feature of the ship's motor life- 
boat with accommodation for 34 persons, exhibited on this 
ad was the installation of & Marconi wireless telegraph 
outht 

Messrs. NORRIS, Henty & GARDNERS, LTD., Patricroft, near 
Manchester.—This show of crude oil engines included а 9-kw. 
ship's emergency lighting set and a 0.5-xw. country house 
lighting set, which plant comprised a generator direct coupled 
to the oil engine. 

TRE Parsons Motor Co., Lrp., Southampton.—This exhibit 
included a 7-н.р. and а 60-H.P. engine and dynamo sets em- 
ploying the usual direct-coupled plant, a feature being the 
type of coupling which, whilst being positive, allows for axial 
movement of the armature. 

Messrs. Dixon Bros. & HutcHInson, Larp., Woolston, 
Southampton, exhibited, amongst others, electric generator 
sets and a 4-cylinder model suitable for’ driving an electric 
welding generator. 

Messrs. Cox & KING. Wivenhoe, Essex, had on view a 
96-ft. standard ship's towing launch, built to B. O. T. require- 
ments, and fitted with a Gardner engine, the feature of the 
launch being the inclusion of Marconi wireless telegraph 
equipment. 

Messrs. Joun I. Тнокхүскокт & Co., LTD., Southampton 
and Basingstoke.—' This exhibit of marine engines included 
an electric power generating set, with a normal output of 
8 xw., the pressure being 110 volts, and E ship's emergency 
lighting set, having a normal output of 25 KW., or 30 Kw. 
maximum, at 750 R. P.. These sets are built to B.O.T. and 
Llovds' requirements, and fulfil the conditions called for 
by the International Convention for the safety of life at sea 


Tue NATIONAL Gas ENGINE Co., Lro., Ashton-under- TEN 
‘exhibited four engines, one being of the 6-cylinder vertical 
type, suitable for burning petrol, oil, or town gas, and capable 


It is by the particular disposition and 


of gere DIE 60 B.H.P. ^ 650 R.P.M. This type is specially 
о 


constructed for driving dynamos. 


THE ASTER ENGINEERING Co. (1913), Ітр., Wembley.—These 
exhibits were presented on two stands. In the case of the 
larger stand the exhibits included a special portable set com. 
prising & two-cylinder engine developing 16 B.H.P. at 1,000 
R.P.M., direct coupled to а suitable dynamo; the entire set 
being mounted on wheels and provided with a special canopy 
of sheet steel with hinged sides capable of being locked. The 
set 18 entirely self-contained, cooling being by means of a 
radiator, апа the necessary switchgear is also fitted inside 
the lock-up case. А standard 15/16-kw. emergency ship light- 
ing set to B.O.T. requirements, comprised a four-cylinder 
engine developing 28 B.H.P. at 1,000 R.P.M., direct coupled toa 
suitable dynamo. ‘These sets can be supplied to run on petrol 
or parafün, and are usually supplied for emergency purposes 
with radiator cooling, in which case the radiator is mounted 
over the flywheel, the complete set being entirely self-con- 
tained. The second stand was occupied by а light semi- 
automatic set, which is suitable for yacht or house lighting. 
In the case of yacht-lighting sets an enclosed battery is sup- 
plied in a teak or ebonite box, as required, and not the open 
type of battery as exhibited, the latter being supplied for 
country house work and similar purposes. 


Mr. А. Picakb, London.—Besides a number of other acces- 
sories, two types of Paris-Hhone dynamotor were shown, as 
well as electric starters, generators for lighting, sirens, lamps, 


Messrs. James Рошоск, Sons & Co., LTD., London, repre- 
senting Messrs. J. & С. G. Bouinpers Co., Lro., Stockholm, 
exhibited a number of engines, including a 2.5-EW. direct- 
coupled electric lighting set. This model is made in various 
types, from 5 up to 320 B.H.P., being two-stroke, single-acting 
engines with hot-bulb ignition and crank-case compression 
working satisfactorily on paratün, residue, heavy, or tar oils. 


Messrs. Jones, Burton & Co., Lrp., Liverpool.—On this 
stand was shown a vertical petrol-paraffin engine, direct 
coupled to a 25-kw. dynamo, being self contained for ship 
lighting purposes, and fitted with an extra large radiator 
for tropical climates. The firm also showed a Premier 
electric welding plant self-contained in a van body, also 
samples of work done, welded material and electrodes. Fre- 
quent demonstrations were made to illustrate the method of 
operation on various classes of work. 

Tue Austin Motor Co., Lro., Northfield, Birmingham, ex- 
hibited fully automatic house lighting plant, being Belf-start- 
ing, regulating, and stopping. The plant was shown com- 
plete with battery and working on town gas. 

MESSRS. F. S. BENNETT, LTD., London, exhibited the Ameri- 
can Delco-Light electric lighting plant, which consists of 
un air-cooled, paraflin-driven engine, direct coupled to а 
generator and a switchboard in one complete unit with au 

Exide suspended type glass jar storage battery. 


Messrs. Simms Motor Units, Lrp., London, exhibited н.т. 
inagnetos, sparking plugs, and magnetic petrol gauges. 


THE NEW PELAPONE ENGINE Co., Lro., Leeds, showed a 
couplete lighting plant, comprising an engine, dynamo, 
battery, and switchboard. The engine is started by y pressing 
a button, and the current is self-regulating. When the battery 
1з fully charged the engine is stopped automatically. 

Messrs. Fyre, WILSON & Co., Glasgow, had on view several 
direct-coupled generating sets suitable for power or lighting 
purposes. 

THE TELEPHONE ALANUFACTURING Co., LID., London, ex- 
hibited a complete range of its well- known types of auto- 
matic intercomuinunication telephones. The electrical energy 
for the working exhibits was supplied by an adapted C.A.V. 
dynamotor, accumulators, and a power panel which was seen 
on the stand. 


i Electricity Workers’ Wages.— The Bradford Electricity 
Comittee has reported to the War Wages Committee that 
the cable jointers (members of the Electrical Trades Union) 
in the electricity department have agreed to accept the rates 
tixed by the District Joint Industrial Council for the Electric 
Supply Industry as from the time agreed upon by that council, 
namely, payments to be made as from the first payday after 
January lst, 1920, and to be made payable in respect of the 
pay period for which payinent is made on that day. The 
Electricity Committee recommends that the district rates when 
fixed by the Joint Industrial Council be ratified and adopted. 
The War Wages Committee has approved the recommendation, 
and also & recommendation from the Electricity Committee 
agreeing to the termination forthwith of the arrangement 
dated May, 1915, under which electrical fitters and wiremen 
were to be regarded as coming within the scope of the en- 
gineering trades awards, to the payment of such workers at 
the district rate of the electrical trades of ls. 10d. per hour 
inclusive, and to future claims by such workers in the 
employ of the electricity department being met only through 
any revision of rates made by the District Joint Industrial 
Council (No. 2 Area) for the Electricity Supply Industry. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A New British Motor. | 


Messrs. MATTHEWS & Yates, LTD., of Swinton, Lancs., have 
recently placed upon the market the motor illustrated in fig. 1. 
This is a totally enclosed D.c. machine made in two sizes 


Fic. 1.—FRACTIONAL Н.Р. MOTOR. 


1/6th and 1/8th H.P. The commutator is rendered easily 
accessible by means of an inspection cover.  'The motor is 
fited with a double-ended shaft. 


A Silvertown Inert Cell. 


The inert cell manufactured by the INDIA RUBBER, GUTTA 
PERCHA & TELEGRAPH Works Co., LTD., is a very useful type 
of primary cell. It can be kept in stock for practically any 
length of time without deteriorating. To render the cell 
active, a cork in the top of a tube fitted in the body is re- 


Fig. 2.—SILVERTOWN INERT CELL. 


moved, and water poured in until it reaches the top. The 
cell is then left for eight or ten hours, at the end of which 
period any free liquid is shaken out, the cork replaced, and 
the cell is ready for use. Each cell is fitted with two brass 
terminals. | 
Organ Blowing Machinery. 

Fig. 3 illustrates a typical multi-stage centrifugal organ 

blower, as manufactured by the ROCKINGHAM ENGINEERING 


Fic. 3.—OrGAN BLowiNa PLANT. 


Co., Beulah Road, Thornton Heath. This blower is con- 
structed of built-up diaphragms of cast iron and sheet steel 


casings, and can be designed to give any volume or pressure 
of air. The motor driving the blower is direct-connected by 
means of a flexible coupling, and the two parts are fixed on 
one bedplate. The air 1s conveyed to the organ by means of 
a wind trunk, and the output can be regulated by a roller 
pallet valve actuated from the organ reservoir. 


Lanterns for Street Lighting. 


Tuk British THomson-Houston Co., LTb., Mazda House, 
77, Upper Thames Street, Е.С. 4, have recently published 
details of new designs for street lamps, three of whieh are 


“ Alabas.” “ Endura.” ^ Ffracta.” 


Fig. 4.—WEATHER-PROOF LANTERNS. 


here illustrated. These weather-proof lanterns are all designed 
for use with Mazda half-watt lamps. The reflectors are 
of the vitreous enamelled type, and the globes are made of 


opal glass. 
A Dental X-ray Ontfit. 


At the British Industries Fair, amongst the араан ех- 
hibited by Messrs. NEWTON & WRIOHT, Lib., of 72, Wigmore 
Street, London, W.1, was the Simplex dental unit, a 
complete self-rectifying piece of apparatus, designed in the 
first place for the use of the dental profession, but eminently 


Fic. 5.—'' SIMPLEX " DENTAL X-RAY APPARATUS. 


suitable for all cases where a fixed output is required. It 
is constructed for use with the new Coolidge radiator pattern 
rectifying tube, and will work from any ordinary lighting 
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socket. There are practically no adjustmente, and the ont- 
put is a fixed amount. The base of the apparatus is a hollow 
aluminium casting forming both the tank for the high- 
pressure, oil-insulated transformer and the support for the 
whole installation. The tube stand is extremely rigid, though 
light, being made throughout of steel, and is provided with 
universal inovements, mechanically controlled. The whole 
forms a compact and powerful little outfit, and is being pro- 
duced in considerable quantities. It is illustrated in fg. 5 
on p. 861. 

^ Messrs. Newton & Wright’s чиш: is supplied to the 
trade only, the firm taking the view that X-ray apparatus 
should be installed and maintained by utilising the services 
of local engineers 


CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cannot appear watil 
the following week. Correspondents should forward their communi- 
cations at the earliest pussible moment, No letter can be published 
unless we hare the writer's name and address in owr possession. 


The Einstein Theory. 


With rele ‘rence to your cominents on Mr. Hering's letter on 
the theory of relativity, is nut the following generalisation 
valid? 

A plane (two dimensions) figure moved in those two dimen- 
slons generates а plane figure. To obtain a volume (three 
dimensions) 16 must be moved in a third dimension. 

By analogy, a volume (three dimensions) generates a volume 
when moved about in three dimensions. To obtain a four- 
dimension figure we must move it in the fourth dimension. 

It is easy to move a solid without introducing the fourth 
dimension. We only have to refrain from using any but the 
three dimensions of our world ' the space of experience.’ 


A. Hinderlich. 
london, W. 


March 9th, 1930. 


— — — — —— — MÀ —À——— 


Mr. Carl Hering points out in his letter of February үп 
that since a line is generated by the movement of a point, 
surface by the moveinent of a line, and a solid by the Шоу. 
ment of a surface, 16 should follow logically that the move- 
ment of а. solid generates something possessing four dimen- 
sions, the general law being that the movement of anything 
possessing dimensions can generate something possessing 
n+l dimensions. But, as pointed out in your editorial com- 
ment, a line can be moved without generating а plane, and 
a plane can be moved without generating a solid, and herein 
would appear to lie the explanation. A point has no dimen- 
sions, and in order to generate a line it must move in one 
dimension, which may be called the first dimension. A line 
has this one, or first, dimension, and in order to generate а 
surface it must move in another, or second, dimension—if 
it simply moves along its own length, i. e., in the first dimen- 
sion, it generates nothing. Similarly a plane can move in 
two dimensions withont generating a solid—to do this it must 
move in the third dimension. Hence, in. order that а solid 
may generate something having four dimensions, it must 
move in the fourth dimension. Simple movement їп three- 
dimensional space will generate nothing new. 

A. P. A. 


Paris, March 9th, 1920. 


“ QUOD, ERGO, ERAT TEMPUS? ” 


I thank you for inserting шу note, but am sorry you mis- 
understood me. You seemed to be in doubt as to * whether 
time is a dimension.“ and my object was to secure your help 
in getting rid of much metaphysical and other nonsense that 
has been talked ever since St. Augustine put his famous 
question, which he answered (2) himself thus: * L know, if 
you do not ask me.“ As Alliston has said of him and шару 
teachers “ for that at bottom they confessedly know and 
understand nothing, 18 with certain parties а reason that we 
must accept the notions they have spun out of their heads.“ 

Phrases in common use, such as '' a short space of бше” 
and * we have loads of time, show that people do not think 
clearly of what thev are saving; and, without quibbling about 
mere words, І again invite vour kind attention to the idea 
of duration (or distance divided by velocity = time) which 
could never have occurred to anybody unless something 
moved! You may be right in stating that '' time is associated 
with motion,” but not with motion alone. 


W. Н. М. 
March 13th, 1990. 


Radiators for Bathrooms. 


I am interested in Mr. Nobbs's letter re the glazed earthen- 
ware fires. These go a considerable way towards providing 
a satisfactory bathroom radiator, but I think the protection 
is not quite complete. For instance, the switches on a bath- 
room radiator should be very completely Insulated, so that 
thev will be safe if operated by anyone with very wet hands. 

The elements should also be protected so that drops of 


t 


water cannot fall on to the glowing wires. I think it is 

generally found that the elements are liable to be ie 
if water gets on them. It is also desirable ist bathroom 
radiators should be wired with something better than ordinary 
flex; tough rubber insulated flex would probably be found 


satisfactory. 


Radiators. 
March 15th, 1990. 


The Commercial Efficiency ef Fuel. 


On reading your account of the discussion between the 
South Midland Centre of the Institution of Electrical En- 
gineers and the Midland Junior Gas Association in your last 
issue, we were struck by the fact that whereas quite a lot 
was said about fuel efficiency on both sides, very little indeed 
was said about the value of service rendered. 

For example, Dr. Walter declared that on account of cost 
of energy the use of electric furnaces would be confined to 
specialised industries and laboratory work. As we are the 
largest inanufacturers of electric furnaces for the heat treat- 
inent of steel, and as our furnaces are being very largely 
used for шаѕз production as well as for jobbing work, we 
venture to think that Dr. Walter has omitted certain impor- 
tant factors from his consideration. These may be sum— 
inarised as follows :— 

Cost of labour, which is nearly always greater than the 
cost of energy or fuel. 

Quality of work turned out, and avoidance of scrappage. 

The health and welfare of the operators. 

It is our general experience that when all these factors are 
taken into account, the balance in favour of doing it elec- 
trically ’’ is generally beyond criticism. 


Automatic and Electric Furnaces, Ltd., 
P. BARFIELD, 
London, W. C. Managing Director. 
March 3rd, 1920. 


(We fully agree with our correspondent. The case for 
electricity was by no means adequately presented. poss 
Exec. REv.] | 
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Situations Vacant. 


I regret to see the prevalence of box numbers under this 
heading, and should, I think, be doing some service if I, 
through your most excellent colunins, could put a stop to this 
ever-increasing practice. 

I notice for the last four weeks there have been niore than 
50 per cent. over box numbers under the above, as follows :— 


February 20th.—88 vacancies, 47 box nuinbers. 
February 27th.—71 vacancies, 36 box numbers. 
March ó5th.—91 vacancies, 54 box numbers. 
March 129th.—111 vacancies, 59 box numbers. 


Over 50 per cent in each case. 

I think it is grossly unfair to all concerned that employers 
should hide themselves behind such a screen. If they are 
ashamed of their names, why advertise at all? Or is it be- 
cause they will only pay such miserable salaries or wages 
that their names are so Well known in the trade, as to require 
the inspector of nuisances around? Not only do I think it 
very unfair to prospective apphcants, but to their brother 
employers, and I sincerely trust that in future this practice 
will be eliminated. If the advertisers cannot refrain from 
doing it, I hope the prospective applicant will completely 
ostracise such adverts., апа treat them with the contempt 
they merit. | 


U Pro bomo publico. 
March 13th, 1920. 


Sensitive. Plants.—Sir Jagadis Bose delivered a striking 
lecture on Plant and Animal Response," with demonstra- 
tions of growth by the magnetic crescograph, at the Royal 
Society of Medicine last week. The crescograph is an instru- 
ment invented by Sir Jagadis Bose which magnities minute 
movements in the growth of plants so enormously that they 
can be observed and ineasured. The lecturer said that the 
activities which underlay life were imperceptible, but he had 
been successful in devising various instruments of extreme 
sensibility which recorded the twitching throb under a shock, 
the time it took the plant to perceive it, and the rate of 
impulse at which the message was being sent along the con- 
ducting path of the plant; automatic records were also made 
of the living pulsation and the stupor that came under the 
action of narcotics, and a definite signal was obtained at the 
exact moment of death under various poisons. The investiga- 
tions thus rendered possible had demonstrated the unity of 
life-reactions in plant and animal. This similarity was so 
real that, after discovering certain phenomena in plants, he 
had, been able to predict tbeir occurrence, hitherto unsus- 
pected, in the animal. The unexpected revelations 1 in the life 
of the plant had thus opened out new fields of inquiry in 
physiology, in agriculture, in medicine, and even in psycho- 
logy.—The Times. 
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LEGAL. 


_ WORKMEN'S COMPENSATION CLAIM. 


AN explosion at the Marsh Lane, Bootle, electricity works in 
November last had a sequel at the Liverpool County Court 
on 12th inst., when George Sharpe (aged 20) claimed coin- 
pensation from the Bootle Corporation for total disablement. 
fhe claim was resisted on the ground that applicant had been 
guilty of serious misconduct by sinoking a cigarette in the 
electric battery premises. Sharpe called evidence showing 
that no notices were displayed on the premises forbidding 
smoking, and that it was a common occurrence. His Honour, 
Judge Thomas, said that applicant's smoking was dangerous, 
yet it did not amount to such dangerous and wilful miscon- 
duct as to deprive him of compensation. As his disablement 
would cease on the 3ist inst., he suggested that a lump sum 
might be agreed. The sum of £27 10з. was agreed upon, and 
an award was given for that amount with costs. 


е 


Direct U.S. Олвһь CO., LrD., v. WESTERN UNION TELEGHAPH 

Co., Lro. 
In this case Mr. Justice Peterson, in the Chancery Division 
of the High Court on March 10th, delivered an important 
reserved judgment bearing on the Courts Emergency Powers 
Act upon a contract between the two companies for the lease 
of а cable which it was sought to determine in consequence 
of an alleged breach of an obligation to repair and maintain 
continuity of cominunication, extending over a period of 
18 months. | 

His окрѕнір said that this was an action under the Courts 
Emergency Powers Act for the purpose of obtaining a declara- 
tion that the defendants were not entitled to determine a 
lease of certain cables. The defendants had the right of 
working various trans-Atlantic cables, and in March, 1912, 
the plaintiffs leased to them one of their cables for a term of 
99 years at a rental which amounted to between 460, 000 and 
£70,000 per annum. The plaintiffs undertook an obligation to 
carry out repairs. The clause under which the undertaking 
was given provided that they should at their own cost main- 
tain the Direct Company's cable in proper working condition, 
and renew it as it became worn out or destroyed. Then it 
was provided that in the event of any interruption continuing 
for more than 12 months half of the rent should cease to be 
payable, and in the event of the interruption continuing for 
more than 18 calendar months the whole of the rent should 
cease to be payable until the cable was repaired and com- 
inunication restored. It was further provided that in the 
event of such interruption 1t should be lawful for the Western 
Union Co. to give notice for the deterinination of the lease 
and to claim damages. On the interruption taking place it 
was notified in due course, but the cable was not repaired 
until after the expiration of 18 months, and the defendants 
accordingly gave notice to determine the lease, and the ques- 
tion now was whether the plaintiffs were, under the circum- 
stances, entitled to relief. A break occurred in 1915, and it 
was proved that deep-sea repairs could not be executed during 
the winter months, which rendered it impossible to remedy 
breaks which had occurred in 1917-18. In October, 1917, the 
plaintiffs made inquiries of the owners of а repairing vessel, 
but they were not prepared to make an agreement so far 
ahead. In 1918 there was a meeting with the Admiralty for 
the purpose of arranging for the repairs, and the Admiralty 
suggested a programme by which all the cables should ре 
put into operation before November, 1918. 

His Lordship referred in detail to the negotiations which 


had taken place with the Government for the purpose of gettin“ 


the cables repaired, the steps which had been taken by the 
defendant company with that object, and the difliculties ex- 
perienced in getting repair ships owing to the action of sub- 
marines. Continuing, his Lordship said that the plaintiffs’ 
first contention was that the ease came within Section 3 of 
the Courts Emergency Powers Act, 1917, which limited the 
carrying out of any contract. The lease in this case was no 
doubt a contract of continuity within the section, and it was 
argued that the plaintiffs were bound to repair the Eastern 
break. It was not suggested that they did not make the 
repairs with all possible dispatch, but the circumstances were 
such as prevented the completion of the repairs within the 
18 months. It was said that the Admiralty orders restricted 
the repairs, and their failure to allow the repair ship to do 
the work was the cause of the cable not being repaired. De- 
fendants contended on the true construction of the clause the 
only breach would be if the plaintiffs did not use all dispatch 
in carrying out the repairs after having received notice. He 
did not find it necessary to determine this question, and would 
assume that the plaintiffs’ construction of the clause was 
correct, and that they were under obligation to repair the 
Eastern break. It was said that the decision of the Admiralty 
was an interference with private rights, but it was not an 
interference for the representatives of the Admiralty to decide 
that another cable should be repaired before the plaintiffs’ 
cable. That was not an interference with the private rights 
of property, nor could the orders of the Admiralty given for 
the safety of the vessels he so considered. The orders were 
given for the purpose of assisting plaintiffs to repair the cable, 


not to restrict. In his view the decision of the Admiralty at 
the meeting in February, 1918, could not properly be described 
as an interference with the navigation of the repairing ship. 
lt was necessary for the plaintifla to show that failure to 
repair was attributable to the Admiralty orders, but it could 
not be said that the orders were responsible for the failure to 
repair. The order was made for the purpose of assisting, and 
not restricting, repairs. Не was not satisfied that the failure 
to repair could be properly attributable to the decision of the 
Adiniralty. The shortage of ordinary merchant ships must 
be disregarded, as the ships required were cable ships, and 
there was no evidence that cable ships were diverted to other 
purposes, and he could not say that there was а shortage of 
cable ships or that the damage to the cables or the insuffi- 
ciency of cable ships was attributable to the war. It was con- 
tended that there was a shortage of cable ships because one 
of the cable ships had been taken for the repairs of а German 
cable which the British. Government had taken possession of, 
and it wae argued that that was the result of the war, but 
that contention had not been established. In his opinion the 
plaintiffs claim to relief under section 1 failed. Another 
section upon which plaintiffs relied was that which provided 
for a case in which a contract could not be enforced without 
inflicting serious hardship upon one of the parties to it; but 
in his opinion that also failed. Therefore the plaintiffs’ 
application on the whole failed, and it would be dismissed 
with costa. 

On the application of Mr. Mark Romer, K.C., а stay of 
execution was granted in view of appeal. 


CARPENTER v. JONES. 


IN the Lord Mayor's Court on Monday, before the Recorder, 
a claim was made by Mr. Charles A. Carpenter, electrical 
engineer, 4 and 5, Masons Avenue, Basinghall Street, E.C., 
aguinst Mr. J. R. Jones, secretary of the Metropolitan 
Division of the National Council for Demobilised Soldiers and 
Sailors, II, Great Turnstile, Holborn, for £11 5s. for electrical 
work done. | 

Mr. Potter was counsel for the plaintiff and Mr. Waldo R. 
Briggs for the defendant. 

The plaintiff's case was that in August of last year he was 
employed by the landlord of the preinises, 11, Great Turnstile, 
to do certain electrical work. While his workmen were en- 
gaged on the work the defendant requested the plaintiff's 
foreman to fix two heater plugs for him at places he indi- 
cated. The work was proceeded with for some time, and 
after a certain amount of progress had been made the defen- 
dant said he must have an estimate for the work. This was 
given at the price of £11 5s. The defendant then said that 
the figure was too high, and he could not allow the work to 
proceed. The plaintiff then called and saw the defendant 
and wade an offer to take out the material that had been 
put into the job and 80 cut his loss. The defendant, however, 
said that as the work had proceeded so far it had better be 
proceeded with, and he would do what he could to get the 
committee to pass the account. The job was completed and 
the bill sent in for the amount now sued for. Although 
repeated applications had been made for payment, the plaintiff 
had been informed that the matter would receive attention, 
but no payment was made. T i - 

The defendant, in his evidence, said the plaintiff's workmen 
were employed on the premises carrying out electrical work 
for the landlord. He was thinking of having electric radiators 
fitted up in the place of coal fires, and he thought, not know- 
ing much about electricity, that a wire could be run from 
the existing installation to suit his purpose. He asked for an 
idea of what it would cost. No order was given to do the 
work until he had received the estimate. Не found that the 
work had proceeded before he was told the price and he 
stopped the work. Afterwards, when the price was given. he 
found the job would cost more than he had power to expend. 

The Recorder found in favour of the plaintiff, for whom 
judgment was entered with costs. 


Loud - Speaking Telephones.— An interesting demon- 
stration of С огеш telephones took place at the North 
Woolwich works of the Western Electric Co., Ltd., recently 
at which we were privileged to be present. These telephones 
comprise a specially sensitive transmitter similar in size and 
shape to those used for ordinary telephony, & three-stage 
valve amplifying outfit, and a number of epecially designed 
loud-speaking receivers. The amplification comprises three 
stages, the first and second consisting of one and two valves 
respectively are voltage amplifiers, and the third stage con- 
sisting of а number of valves (according to the number of 
receivers) amplifies the power. The valves used were 205 B, 
three-electrode, Western Electric tvpe, and the loud-speaking 
receivers, which were placed in the open, were fitted with 
horns similar to those used on gramophones. The demonstra- 
tion consisted in both male and female voices reading, 4 
pianoforte solo, and gramophone records. It was quite suc- 
cessful. the claim of the makers that the articulation was 
perfectly clear, being amply justified. ; 
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BUSINESS NOTES. 


The Easter Holidays,—The issue of the ELECTRICAL 
REVIEW for April 2nd (Good Friday) will be published on 
Wednesday, March 31st. It will be necessary, therefore, that all 
matter for our editorial pages should reach us two days earlier than 
usual. 

New copy for, and alterations to existing, displayed advertisements 
should be received not later than Thursday morning, March 25th. 
Official notices and small prepaid advertisements can be received 
up to 5 p.m. on Monday, March 29th. 


Machine Tool Trades Assoclation.— This Association now 
has 145 members. Practically the whole of the space for the 
Olympia 1920 Exhibition (September 4th to 25th) has been let to 
200 exhibitors. The attendance is expected to be much in excess 
of that of 1912. The next exhibition thereafter is to be in 1923. 
The Association will take possession of more commodious offices at 
70, Victoria Street, S. W., in April. The annual dinner was held on 
March 10th at the Connaught Rooms, Sir Alfred Herbert presiding. 


A Palestine Inqulry.— The D.O.T. has received an 
inquiry from a firm in Haifa, Palestine, asking to be put in touch 
with manufacturers in the United Kingdom of electric pocket 
lamp torches and batteries of every description with the object of 
representing them in the Palestine market. They ask for price 
lists and samples ; British manufacturers can obtain the name and 
address and information as to their financial standing upon appli- 
cation to the D.O.T., 35, Old Queen Street, S.W. 1. 


Rotary Snap Switches. — Rotary snap switches are 
practically indispensable in the control of heating and cooking 
apparatus, owing to the relatively large currenta to be controlled, 
and the need for various degrees of heat control, for which the 
ordinary tumbler type is unsuitable. The General Electric Co.. 
Ltd., have accepted the sole agency in this country for the well- 
known H. & H.“ Hart rotary snap switches, and other specialities 
produced by the Hart & Hegeman Manufacturing Co., of Hartford, 
Conn., U.S.A. Representative stocks will be held by the G.E.C. at 

their various branches throughout the country. А descriptive 
catalogue is in course of preparation. 


London County Council Committees.—The General 
Purposes Committee of the L C.C. recommends the following 
appointments to the Highways, and the Stores and Contracts Com- 
mittees :— 


Highways Committee :—Major P. Dawson, Mr. J. M. Gatti, Mr. H. A. Glan- 
ville, Lieut. H. H. Gordon, Mr. J. H. Harley, Mr. D. Hazel, Mr. G. H. Hume, 
Lieut.-Col. A. C. H. Kennard, Mr. S. Marsh, Lieut.-Col. E. W. Morrison-Bell, 
Lieut.-Commander A. C. Rawson, Mr. А. Н. Scott, Mr. J. Speakman, Mr. W. J. 
Squires, Mr. R. G. Taylor, Mr. H. Ward, Brig.-General W. W. Warner (and 
one vacancy). 

Stores and Contracts Committee: —Capt. A. O. Goodrich, Mr. W. Hunt, 
Mr. W. C. Johnson, Rev. J. C. Morris, Major I. Salmon, Mr. C. E. Taylor, and 
one vacancy to be appointed by the Council; also one representative to be 
elected by each of the Asylums and Mental Deficiency, Education, Fire 
Brigade, Highways, Main Drainage, and Park and Small Holdings and 
Allotments Committees. 


Lead.— MESSRS. 
13th) :— f 
There has been a large quantity of Government lead available on the market 
this week. It has been ditficult to get consumers to take it all up, and some of 
the metal has presumably gone into store. Further quantities will be avail- 
able during the next few weeks, so that consumers are more than amply 
supplied. . . Some interested parties ure prognosticating a famine in 
lead when the Government stocks are cleared. We, however, fuil to see such 
& contingency. It may take unother six months to clear out the Government 
stocks, by that time the Broken Hill strike may be settled, and the American 
Exchange will then be in а very different stage to, what it is at present. gs 
Furthermore, we are now receiving soft lead from Burmah, and this will 
probably come forward regularly, so that in three to six months’ tiine we may, 
perhaps, have a larger supply than at present. The course of the 
market at present is more than ever dependent on the action of speculators. 
So long as they continue to support prices the market can no doubt be main- 
tained, butshould they withdraw their support, а serious slump in price is not 
by any means unlikely. 


MES8S8RS. JAMES FORSTER & CO. report :— 


The turnover for the week is approximately 10,009 tons, and consumers have 
bought heavily for both prompt and forward, there being experienced a 
specially urgent demand for inunediate delivery of the best brands, some con- 


G. CawsoN & Co. report (March 


sumers inthe London district having been brought to almost a standstill’ 


through delays in delivery of suitable lead, American not being good enough 
for certain important trades. 

The reaction on March 11th may have been due to rumours of a possible 
early resuniption of work at Broken Hill, which was mentioned in the Press 
yesterday, but nothing is known of anything of the kindin responsible quarters. 
The reaction is inore likely due to declarations of the Government lead from 
Liverpool, and to a good line from America sold in January, now about due, 
and declared on the market on Thursday; but there is no evident pressure of 
even this on the market. If the Broken Hill strike were to finish this 
month, we could not expect new production here till about October. 


French Electrical Companies. — With the style of 
L'Electricité Appliquée, has been formed at 103-5, Rue St. Lazare, 
Paris, а company, with 350,000 fr. capital, for the carrying out of 
electric installations of all kinds. 

Messrs. Reynes. Renaud et Cie. have been constituted a company 
at Paris (12, Rue Monceau), with & capital of 1,700,000 fr., for the 
undertaking of public and private installations, electrical, 
mechanical, and otherwise. 

The Société Anonyma Ansot has been formed at Paris (27, Rue 
de Магас), with a capital of 500,000 fr., for the acquisition, instal- 
lation, repair, and 1nanufacture of all kinds of electric station plant. 

There has been formed at Paris (94, Rue St. Lazare) the Société 
Hydro-électrique du Sud-Est, with a capital of 2,000,000 f., for the 
generation and distribution of electricity in the south-eastern 
suburbs of Paris. 


L.C.C. Contracts.— The Stores and Contracts Committee 


recommends, owing to the large increase in the number of tenders 
and quotations received in consequence of the purchase of specific 
quantities of goods required instead of their purchase under 
running contracta, that it be authorised to open from April 1st, 
1920, until March 31st, 1921, all tenders received for the supply of 
stores and maintenance works included in the order of reference 
to the Committee. The General Purposes Committee concurs in 
this proposal. 


German Aluminium Prices. — According to a German 
paper quoted in the Zconomio Ne ie. a price investigation office 
for the aluminium goods industry has been established with head- 
quarters at Hagan, in Westphalia. The chief function of this 
office is to prevent the goods in question from being sold at ruinous 
prices abroad. 


Cost of Petrol.— he Automobile Association and Motor 
Union is promoting a petition to the Prime Minister urging that 
the situation created by the increasing cost of petrol can only be 
relieved by the production of benzole and power alcohol in large 
quantities within the Empire under appropriate legislation, and 
calling for an International Conference om thesubject. The matter 
is of great importance to everyone, in view of ita bearing on road 
transport, and to the electrical industry in particular in connection 
with the use of small electric light and power sets, which is 
extending so rapidly. We therefore confidently commend the 
petition to our readers as worthy of their support. Forms сап be 
obtained from tbe Fuels Department, Automobile Association. 
Fanum House, Whitcomb Street, W.C. 2. 


Whitley Councils.— Delegates to the District Industrial 
Council (No. 7) for the East Midland area of electricity supply met at 
Nottingham last week. when the constitution of the body was 
approved and 12 representatives of employing interests and 12 
representatives of Trade Unions were elected to form the council. 
It was agreed that the sphere of operations should be South 
Derbyshire, including Clay Cross, Bakewell and Buxton, but 
excluding Glossop, New Mills and Chapel-en-le-Frith, which will 
be dealt with by the Manchester District Council; South Notts 
froma line drawn south of Mansfield ; South Lincolnshire and all 
of Leicestershire, Rutland and Northants, with the exception of 
Peterborough. Ald. E. Huntsman, chairman of the Nottingham 
Corporation Electricity Committee, was elected chairman for the 
ensuing year, and Mr. W. H. Gilkes, one of the employés' represen- 
tatives, as vice-chairman. The constitution, which gives very wide 
powers regarding trade disputes, was adopted, the alternative pro- 
vided to settle matters locally in the event of failure to arrive at 
mutual agreements, being the reference of points in dispute to the 
National Joint Industrial Council. It was agreed that members 
should do their best to collect information for the use of the Council 
relative to conditions and wages in the area covered by the Council, 
and the next meeting was fixed for May 6th at Leicester. 


Book Notices.—'* Modern Practice in the Construction 
and Maintenance of Rail Joints and Bonds in Electric Railways," 
Technologic Paper No. 62 of the U.S. Bureau of Standards (131 pp. 
and plates). Second edition. Washington : Government Printing 
Office.—AÀ lucid and well-illu&trated treatise on the efficiency and 
life of many types of rail joints and bonds, dealing chiefly with 
the latter. 

" Journal of the Institution of Electrical Engineers,” Vol. LVIII, 
No. 288. February, 1920. London: E. & F. N. Spon. Ltd. Price 108. 6d. 
—This issue contains the following papers :—" Failures of Turbo- 
Generators and Suggestions for Improvements,” by Mr. J. 
Shepherd ; “ High-Frequency Resistance of Wires and Coils,’ by 
Prof. G. №. О. Howe ; and“ Electricity in the Mining Industry,” by 
Messrs. D. М. Үү. Hutchison and W. J. Wayte. 

"Coal Mining and the Coal Miner.” By Н. Е. Bulman. 
Pp. xii + 338; 22 illustrations. London: Methuen & Co. Price 
158. net. 

" Distribution of Pnergy in the Spectrum of an Acetylene 
Flame,” Scientific Paper No. 362 of the U.S. Bureau of Standards 
(13 pp.). Washington: Government Printing Office. Price 5 cents. 

Electricity: Its Production and Application. By К. E. Neale. 
Pp. viii + 136; fige. 45. London: I. Pitman & Sons. Price 
28. td. net. 

„Modern Illuminants and Illuminating Engineering." By L. H. 
Gaster and J. S. Dow. Second edition. Pp. xv + 490; 213 figs. 
London : I. Pitman & Sons. Price 218. net. 


Trade with Australia.—Mr. Fred. S. Lee, of a firm 
trading under that name ав an importer of electrical appliances 
at 38, Market Street, Sydney, Australia, has arrived here by way of 
Japan and America. Mr. Lee, who is representing Messrs. 
Dorman & Smith in Australia, wishes to hear from electrical 
manufacturers desirous of disposing of their producta in Australia 
and New Zealand. His temporary office is at 59, Mark Lane, 
London, E C. 


Plant for Sale.—Manchester County Asylum haa for 
disposal two Mather & Platt steum dynamo sets. St. James’ and 
Pall Mall Electric Light Co., Ltd., have for disposal two Willans 
central-valve compound engines, direct-coupled to two 310-KW. 
Siemens dynamos. Manchester Corporation Electricity Department - 
invites offers for six Babcock & Wilcox land-type water-tube 
boilers, For particulars see our advertisement pages to-day. 
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Trade Announcements,— Messrs. E. E. ANDERSON & Oo., 
of 116, Snow Hill, Birmingham, have been appointed sole selling 
agents for that city by Messrs. Е. L. Mitchell & Co., Ltd., of 
Peckham, and they are exhibiting the latter's electrical and other 
scientific specialities at the National Trades Exhibition, Bingley 
Hall, Birmingham.  Meesrs. Mitchell have acquired premises in 
McDermott Road, Peckham, S. E. 15, to deal with the increasing 
demand for wireless receiving sete and the usual components for 
experimental wireless stations. 

Messrs. WALES BROS., who are electrical engineers for Meeara. 
Prior, Watson & Co. builders, at 3, Surbiton Park Terrace, 
Kingston-on-Thames, desire to receive electrical manufacturers' 
catalogues, display cards, Xo. | 

SIR Isaac PITMAN & Sons, LTD., announce that all books 
formerly published by Messrs. Jas. Selwyn & Co., Ltd., of Essex 
Street, Strand. W. O., will in future be issued by themselves at 
1, Amen Corner, Е.С. Messrs. Selwyn's catalogue consisted chiefly 
of technical and scientific books, full particulars of which will be 
found in Messrs. Pitman's Spring List. 

MESSRS. ALBERT LEE & Co., LTD, of London, have opened а 
branch at 5, Cross Street, Newoastle-on-Tyne, under the manage- 
ment of Mr. 8. Gillitt. 


Catalogues and Lists.—THe ELECTRICAL DEVELOP- 
MENT ASSOCIATION, Hampden House, 84, Kingaway, W.C. 2.— 
Leaflet entitled " Eye Strain or Eye Comfort," contrasting good 
and bad lighting. 

THE CONSOLIDATED ELECTRIC Тооп, Co., LTD., Egyptian House, 
170. Piccadilly, W. 1.—Electric tool catalogue, No. 10 E (45 pp.).— 
A list of portable and pneumatic tools, including various types of 
drills, grinding machines, spike drivers, &o. Profusely illustrated 
by photographs. 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. Advance 
list No. 704.—This is the forerunner of a more complete list, and 
deals with various types of conduit and accessories, including 
switches, joint-boxes, &c. 

Messrs. F. & A. PARKINSON. LTD., Guiseley, Leeds.— Booklet 
(19 pp.) illustrating and describing multi-speed А.С. motors with 
details of tests, comparisons with standard types and wiring 
diagrams. 

FOSTER INSTRUMENT Co., Letchworth, Herts.— Book No. 23, 
" Radiation Pyrometry " (24 pp. and plates) dealing with the 
improved Foster fixed focus radiation pyrometer, which includes а 
new self-contained sighting device and ventilated receiving tube. 
This instrument was described in the ELECTRICAL REVIEW, of 
January 30th (p. 137). 

CREDENDA CoxnpuITs, Co, LTD., Chester Street, Aston. Bir- 
mingham.— An illustrated price list of Creda” hot-plates and 
grills, apparatus of both plain and artistic design. 

Messes. Е. L. MITCHELL X Co., LTD., 188, Rye Lane, Peckham, 
S.E., 15.—Advance list (four) of wireless apparatus. including con- 
densers, tuning coils, valves, &c., and also particulars of small gas 
and petrol engines, accumulators, dry cells and amall electrical 
applisnoes. 

MEssBs. MATTHEWS & YATES, LTD., Cyclone Works, Swinton, 
Manchester.— А 30-page booklet describing aud illustrating humidi- 
fying, heating, cooling and ventilating plant, the main feature of 
which is its independence of the main drive. This is designed 
chiefly for textile factories, breweries, &с. 

"THE CovENTRY" REPETITION Co, of 47, Victoria Street, 
London, S. W., has issued a folder giving particulars of ite facilities 
for intensive production of bolts and nuts, and other small parts. 


Socials and Reunions.—The subscribers to Gent & Co.'s 
Faraday Works, Leicester, War Fund entertained their returned 
men to a dinner and social evening at the Turkey Café, on 
Thursday, last week. The dinner was presided over by Mr. Hardy 
Parsons, supported by Messrs. Waddington and Skinner. The 
chairman welcomed the returned men on hehalf of their comrades 
at home. Messrs. Allen and Lilley responded. After the dinner 
an augmented company enjoyed a very successful concert and 
dance. | | 

On Friday, March 12th, at Slaters' Restaurant, Cannon Street, а 
whist drive and concert were held for the entertainment of the 
B.T.H. Co.'s staff of Mazda House. Mr. J. N. Stephens distributed 
the prizes and occupied the chair during the concert. 

Pope's Social and Entertainment Club. which has been formed 
by the employés of Messrs. Pope's Electric Lamp Co.. Willesden, 
recently held a whist drive and dance at Leopold-road school. The 
company numbered between 500 and 600, and there was keen competi- 
tion for the whist-drive prizes presented by Mrs. Pope. The dance 
music was provided by the Imperial Synoopated Orchestra (con- 
ductor Mr. T. Harold Brown), and Mr. Sidney Penny officiated 
as M.C. 


A French Amalgamation.—The shareholders in the 
Société Anonyme Westinghouse, at a recent extraordinary general 
meeting, approved a scheme of amalgamation with the Compagnie 
Electro-Mecanique, under which the latter will take over all the 
aseets and rights of the former company. The purchase price will 
be paid in the form of the allotment to the Westinghouse company 
of 20.000 fully-paid shares in the Electro-Mecanique in exchange 
for the former company's shares, and the payment of a contract 
sum of 1,216,000 fr. at the end of June. 


Calendars.—We have received a wall calendar, with 
monthly tear-off sheets, from the NATIONAL ENGINEERING SUPFLY 
Co., of Weat Bute Street, Cardiff. 

THE TANGENT TOOL Co. (Cosmos), LTD., of Keynsham, 
Somerset, has issued a wall calendar, with a block of daily slipe, 
for 1920. 


\ 
Philips’ Glow Lamp Works.— The report of the direotors 
of the N. V. Philips' Gloeilampen Fabrieken, of Eindhoven, 
for 1919 first recalls the decision arrived at in December to 
increase the preference capital from 2,500,000 to 6,000,000 
florins, and e ordinary shares from 3,500,000 to 15,000,000 
florins. It was intended to create certificates for the prefer- 
ence shares, and every year place them at the disposal of 
the personnel at par as a portion of the bonus, as had hitherto 
taken place. А portion of the new ordinary shares would 
be subscribed privately by the American ыер with which а 
community of interests had been concluded. 1t was desirable 
to bring the social capital and the actual capital more in 
harmony with each other by the capitalisation of a portion 
of the undisclosed reserves formed in the course of years; the 
balance of the working account, therefore, contained not 
only the results of the financial year 1919, but algo a part 
of the reserves in question. It was therefore pro to 
distribute 100 per cent. of the dividend on the ordinary shares 
Іп certificates for ordinary shares, and 90 per cent. of the 
preference dividend in ordinary share certificates, whilst the 
balance of the dividend would be paid in cash. During the 
second half of 1919 the company concluded а community of 
Interests with the International General Electric Co. and the 
General Electric Co., of Schenectady, U.S., which would par- 
ticipate in the Dutch company’s capital, whilst the proceeds 
from this transaction would be invested in shares of the 
General Electric Co. In future there would be a mutual 
exchange of experience and patents. The som panty had 
acquired в portion of the new capital raised by the Edison 
Swan Electric Co., of London, and was otherwise interested 
in the latter's glow lamp works, so that the company would 
occupy & position in the English market which was protected 
by strong petenta. 

А large amount had been reserved in the balance sheet for 
1918 for the depreciation of stocks. This precautionary mea- 
sure seemed now to have been unnecessary, so that a portion 
of this amount came to tbe credit for 1919, whilst the market 
value of the stocks was considerably higher than that entered 
in the accounts. The sui of 1,000,000 florins reserved in 1918 
for extensions still appeared in the balance sheet, because 
the new buildings were not completed by the end of last 
year, and the amounts already expended were provisionally 
booked among debtors. The raw materials in the stores 
would again last for some time. As the coal supplies became 
more plentiful it was possible to start the third furnace at 
the glass factory in May, and the fourth in August, so that it 
was now possible to cover the company’s requirementg in 
glass. The accounts for 1919 show that. the gross profits 
amounted to 11,208,000 florins, as compared with 7,718,000 
florins in the preceding year, and the net profits to 8,974,000 
florins, as against 3,025,000 florins. It is proposed to pay a 
dividend at the rate of 151 per cent., this contrasting with 
40 per cent. in 1918. As an interim dividend of 11 per cent. 
has already been distributed for 1919, the final dividend :я 
140 per cent., of which 40 per cent. is to be paid in cash and 
100 per cent. by way of a bonus in the form of a certificate 
for an ordinary share. The dividend on the preference shares 
amounts to 35 per cent., as against 8 per cent.; and as 7 per 
cent. has already been paid, the final distribution is 28 per 
cent., of which 8 per cent. will be paid in cash and 20 per 
cent. in two ordinary shares of 100 florins each. A large 
increase has also been made in the amount allowed to the 
profit participating shares, payable wholly in cash. 


Liverpool Lock-out Sequel.—Our correspondent writes : 
This week probably imarks the end of the Liverpool elec- 
tricians' lock-out, and the Electrical Trades Union having 
given & pledge that they would use their influence to get the 
men to accept any decision given by the conciliator who had 
been asked to adjudicate on а newly introduced controversial 
point, the position is extremely hopeful. At the conference 
which took place at Liverpool between the Electrical Trades 
Union and the National Federated Electrical Association, 
Mr. Tate, general secretary of the N.F.E.A., pointed out that 
the quarrel was not so much between the Liverpool N.F.E.A. 
and the E.T.U. as between the National Council of the 
N.F.E.A. and the E.T.U. The position, he said, was that 
no local branch could make arrangements to alter conditions 
of labour without the consent of the sectional board, whose 
power, in turn, was subject to the National Council of the 
N.F.E.A. The Liverpool branch, therefore, were not in order 
in coming to an agreement with the Electrica] Trades Union 
without first getting that agreement through the eectional 
board of the National Council. The employers' representatives 
asked whether the E.T.U. were prepared to consider amend- 
ments to the rules, and on behalf of the E.T.U. it was stated 
that they could discuss the rules provided 16 was clearly 
understood that euch discussion was without prejudice to the 
general contention that the whole of the rules should come 
into operation. The rules were then considered seriatim, 
and several amendments were proposed. At this stage, how- 
ever, the E.T.U. introduced a new issue, and their spokesman 
drew attention to the fact that the wages in the London area 
had been agreed on at 28. 3d. per hour. Electrical Trades 
Union members now asked for the same rate of pay, and their 
committee would not consider the employers' amendments 
unless the employers’ attitude on the wages question had 
been made clear. Mr. Tate made the suggestion that alterna- 
tively to paying дв. $d. per hour and no walking time, the 
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Whole of the rules be scrapped and they start afresh. They 
could not settle the matter then, as it would have to go before 
the National Council. At а subsequent meeting of the con- 
ference, Mr. Tate eaid that they were prepared to recommend 
that the Liverpool branch be put in the same wages position 
with regard to London as it was before the war. Eventually, 
however, the following memorandum was agreed upon: (1) 
That this conference recommends that the previous wages 
disparity between the Mersey district and the London district 
be proportionately maintained; (2) the union representatives 
claim that this should be ascertained on an hourly basis. The 
employers claim that it should be calculated and ascertained 
on the basis of normal weekly earnings; (3) for the purposes 
of calculating the disparity the union's representatives sug- 
gest either of two periods: (a) the agreed rate for the period 
covering August, 1914, (b) the revised rate arranged under 
the 47 hours agreement of January 29th, 1919. The employers 
euggest period (a). It was agreed to submit these matters 
io conciliation, and that the decision be known before the 
men resume work. 4A no victimisation clause has been carried, 
and eo far ав possible, when work is resumed, employers' 
representatives will start all the men they possibly can. The 
award of the arbitrator is not known at the time of writing." 


Non-Ferrous Metals.—The following particulars are 
published of the stocks (exclusive of old metal and scrap) n 
this country of eoft pig lead and refined epelter in the pos- 
eession of the Minister of Munitions on March Ist, 1920: 
Soft pig lead, 40,435 tons; refined spelter, 7,299 tons. 
A proportion of the above stocks is already sold to the trade 
for forward delivery. Since the stock of virgin non-ferrous 
metals unsold under the control of the Government have now 
reached such proportions that they cease to be an important 
factor in the general stocks of such metals held in the United 
1 it is proposed to discontinue publication of these 
notices. ' 


Labour: its Output and Reward.— Lecturing on March 
9th in the Departmert of Industrial Administration of the 
Manchester College of Technology, Mr. Percy J. Pybus, 
O.B.E., one of the managing directors of the English Elec- 
tric Co., said that increased production was а cry with which 
they were all familiar. They had heard it from the lips of 
politicians and financiers, from the Press, and from the leaders 
of organised labour, and though, like every other truth which 
attained wide popular currency, the doctrine was in some 
danger of being twisted and misused until it became no more 
than a half-truth, it was most vital. 

Reviewing the objections of the trade unions to increasing 
output, the lecturer said that it was a doctrine which was 
repudiated by many trade unionists, and by almost all the 
responsible labour leaders, but it was nnpossible to contest 
the extent of it; influence on the rank and file. It had its 
origin in the dread of unemployment. 

, The group-bonus system, Mr. Pybus continued, was radi- 
cally unsound, and its adoption as & solution to our present 
troubles would only intensify them. The relative popularity. 
with the engineering unions of systems such as the Priestman 
bonus system in itself excited suspicion. The support given 
by district branches of those unions was consistent neither 
with their declared objections to payment by results nor with 
the advocacy of many of their leaders of idleness as a political 
principle. From the point of view of the men such systems 


represented money for nothing." The good worker shared 


the result of his exertions with his colleagues while the slacker 
distributed the results of his idleness over the shop. Rate- 
fixing was difficult, and in the last resort many of the calcula- 
tions must be purely arbitrary, Тһе employer could have 
no assurance that he was in fact obtaining increased output 
from his increased wages, and if the apparent increase was 
excessive he had every facility for cutting rates. The work- 
men could always defend themselves from the charge that 
the output was not increasing by saying there was a defect 
in the calculation of the etandard. | 

Mr. Pybus said, however, that he was emphatically of 
opinion that it was possible to overcome the legitimate objec- 
tions of labour to other and older methods of payment by 
results, оп the one condition that proper machinery was 
provided for fixing piece-rates, and for reviewing them at 
the request of either party. Е 

The first step was to make rate-fixing scientific. It called 
for special training and for a human manner, but the most 
efficient and courteous of rate-fixers sometimes made mistakes, 
and the machinery must provide a quick and easy method of 
appeal. He then briefly outlined a scheme which was success- 
fully working in а modern factory, and said the reason for 
ita success lay in the fact that the whole question of rate- 
fixing was brought into the light of day and revealed its 
true character a& an open bargain between the workmen and 
the employer. А rate was fixed for a new job and offered 
to the man concerned. He was at liberty, if he questioned 1t, 
to go to the time study office and work through the calcula- 
tions with the responsible official. If still unconvinced he 
could refer to & committee, which had to mect within two 
days of the complaint. Pending its meeting the firm's rate 
was given effect, and the decision of the committee, when 
given, was retrospective, and no ficure as to the time taken 
on the job hetween the fixing of the rate and the meeting 
of the committee was taken as evidence before the committee. 
That by consiste4 of three representrtives of the firm and 


three of the men, one of whom was the workman concerned, 
and the other two were selected by him as being on similar 
work. If the committee failed to agree, the firm was called 
upon to demonstrate in its own works that the rate was fair. 
It was open to the firm to use the machinery for reviewing 
а rate which they thought too high, but any reduction was 
compensated by an equivalent addition to the rate for eoine 
other job less favourable to the men. 


Liquidations. — Е. HussAND, LTD., electrical engineers 

and manufacturers, Craven House, Kingsway, W.C.—A 
largely attended meeting of creditors was held last week, at 
the Cannon Street Hotel. It was stated that the shareholders 
of the company had previously passed resolutions in favour 
of voluntary liquidation, and had appointed Mr. R. S. Farries, 
of 8, Laurence Pountney Hill, E.C., as liquidator. 
It was stated by the liquidator that the company was 
formed in July, 1915, for the purpose of carrying on the 
business of electrical engineers. 'The present adverse position 
had been brought about by the lighting restrictions and 
other causes. Тһе company had a share capital of £1,000. 
Shares to the extent of £500 were issued for cash, and the 
balance of the capital was allotted for the goodwjl and 
certain patents which were secured. Subsequently further 
capital was found for the business. The idea was that the 
money во found should be for shares, which would be issued 
as soon as the necessary legal formalities were completed. 
Those legal formalities had, however, never been completed, 
and no further shares had been issued. During the year to 
July, 1916, а sum of £597 was put in by Mr. Husband and 
his friends, while in the twelve months to July, 1918, a 
further £330 was found for the business. Between July, 1918,, 
and January 3rd, 1919, sums aggregating £1,330 were put 
into the concern. That made a total of £2,257. In the ab- 
sence of any shares having been allotted those amounts 
appeared as advances, but it was always intended that the 
money should be for shares. 'The money had been regarded 
as part of the capital of the company, and those who had 
advanced it had no right to withdraw it. 

Mr. OsBoRNE: Was it treated as a loan to the business? 

The LiQUiDATOR: No, it was treated as capital. 

A CREDITOR: Do you treat it as capital to-day? 

The LiQUIDATOR: Yes. He went on to say that all the 
22,257 had been lost. The company had two overdrafts at 
the bank which totalled £1,697. The bank had been secured 
by the deposit of securities, and & claim would have to be 
made against the company in that respect. The assets of 
the company were estimated to realise £3,133, from which 
had to be deducted £81 for preferential claims, leaving net 
assets of £3,052. The latter asset was subject to the claims 
of the debenture holders which amounted to £2,428. The 
assets consisted of stock £2,500, book debts estimated to 
realise £250, furniture valued at £300, and cash in hand £82. 
The liabilities to creditors aggregated £3,346. With regard 
to the stock, it had been taken in detail. Some little time 
ayo a verbal offer was made for the stock, the figure then 
mentioned being £2,500. He had only estimated the book 
debts at £250, as many customers had returned goods for 
which no credits appeared in the books. No value had been 
placed on the goodwill. Owing to the liquidation the licence 
of the company to manufacture and sell the '' Husband " 
fire had terminated. As the rights in that direction had 
gone he did not think there could be much value in the 
goodwill of the company. 

Mr. P. Houstoun: Who is the owner of the patents? 

The LiqviDATOR : The licence is granted to the company so 
manufacture and sell the fires. Under the terms of the 
licence immediately liquidation took place the owners had the 
right to terminate the licence. The gentleman who granted 
the licence had nothing to do with the company. He went 
on to sav that the debenture was created in June of last year 
for £3,000, and carried interest at the rate of 7 per cent. 
per annum. mE 

In answer to questions, the liquidator stated that by order 
of the Court he was appointed receiver for the debenture 
holders on February 20th last. His firm had also been the 
auditors of the company. An approximate balance sheet was 
prepared as at December 31st last, and that showed the com- 
pany to be insolvent. 

Mr. HousTOUN said he understood that the company was 
formed under Table A," which definitely stated that deben- 
tures in a company could not exceed the amount of the share 
capital. 

The Liquipator replied that the company was formed 
under а modified form of Table A." and there was a 
special clause in the articles of association which referred 
to the issue of debenturese. | | | Ж 

Several creditors expressed dissatisfaction at the tion 
disclosed, and after a short discussion it was unanimously 
resolved that an application should be made to the Court for 
the appointment of Мг. W. Osborne. of Mesers. Corfield and 
Cripswell, Balfour House, Finsbury Pavement, E. C., ав the 
liquidator of the company. A committee of inspection was 
also nominated consisting of Mr. J. Scriven (“ Z Electrical 
Co.), Mr. E. Heath (Messrs. Heath, Wingfield & Co.), and a 
representative of the General Electne Co. Messrs. Heat 
Wingfield were nominated to make the necessary application 
to the Court. Je | 
J. Hopkinson & Co., T.tp.—Winding up voluntarily for re- 
construction. purposes. Liquidator: Mr. C. E. Hobson, of 


” 


electric lamp industry. 
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Huddersfield, secretary to the company, who is authorised to 
consent to the registration of a new company with the same 
ame. 

й Евомітіз, Lrp.—Meeting of creditors, March 22nd, at 3, 
Crosby Square, E.C. Voluntary liquidation. Liquidator: 
Mr. E. C. Moore, 3, Crosby Square, E.C. 3. | 

COWLISHAW, WALKER & Co., Lrp.—Winding up voluntarily. 
Liquidator: Mr. J. А. Edmondson, Woodville, Trentham 
Road, Stoke-on-Trent. Е e 

Cosmos ENGINEERING CO., Ltp.—A petition for the winding 
up has been presented to the High Court by Alfred Herbert, 
Ltd., of Coventry, and will be heard in London on March 28rd. 

TELEPHOS DoMESTIC & STREET LIGHTING Co., Ltp.—Meeting 
of creditors, March 25th, at Salisbury House, London Wall, 
E.C. Claims must be sent to the liquidator, Mr. Н. Н. 
Foster, of 806-9, Salisbury House, E.C., by April 30th. 

A. E. G. ELECTRICAL Co. or SOUTH ArRICA, Ltp.—First and 
final dividend of 20s. in the £ to non-enemy creditors, payable 
March 15th at Carey Street, W.C. 

THE ELECTRICAL CO., Lrp.—First and final dividend of 90s. 
in the £ to non-enemy creditors, payable March 15th at 
Carey Street, W.C. | oe 

TRAFFORD Power & LIdHT SvPPLY (1902), Ian.—Winding 
up voluntarily. Liquidator: Mr. C. Cooper, 60, Spring 
Gardens, Manchester. 


Swedish Electrolytic Process.—1i is announced from 
Gothenburg that the A.B. Cumberland Elektrolytiska Process. 
which was established in 1918, has now disposed of the company’s 
Norwegian and Danish patents to companies in those two countries. 
Many installations have been carried out since the company's 
formation, and extensions of the works have become necessary. 


Danish Cable Works.— The directors of the A. S. Den 
Danske Kabelfabrik, of Copenhagen, do not propose to recommend 
the payment for 1919 of any dividend. After making the statu- 
tory allocations to depreciation and reserve funds, the sum of 
60,800 kr. remains to be carried forward to 1920. 


Trade in Canada.—An agent of the Canadian General 
Electric Co., Ltd , who has been in this country for some months 
for the purchase of raw materials, draws attention to the opening 
for export trade offered by his company, which purchases large 
quantities of electrical supplies and automobile accessories. 
Manufacturers looking for export business should address the 
Manager of the Supply Department at Toronto, Ontario, Canada. 


Sentence.— At the West Riding Assizes at Leeds, on 
Monday. George Edward Pearson, of Pearson & Sons, Ltd., electrical 
engineers, Farsley, was sent to prison for six months in the second 
division, for stealing, while bailee, &n electric motor belonging to 
the Ministry of Munitions at the Barnbow munition works, near 
Leeds; and V. W. T. Bradsbaw, electrical engineer, of Sunder- 
land, who pleaded "guilty" to various indictments, received a 
like sentence. 


Report on the Electric Lamp Industry.— At the moment 
of going to press, and therefore too late for publication in this 
issue, we have received а copy of the findings and decisions of а 
sub-committee appointed by the Standing Committee on Trusts, to 
іт quire into the existence of any trust or trade combination in the 
The report was adopted by the Standing 
Committee. 


Copper and Lead Prices.—MeEssrs. F. SMITH & Co. 
report, March 16th :—Copper (electrolytic) bars, £120. £4 decrease ; 
ditto sheets, no change ; ditto wire rods, £135, £4 decrease ; ditto 
H.C. wire, Is. 44d, 1d. decrease. 

МЕззЕз. JAMES & SHAKESPEARE report, March 17th :—Copper 
bars (best selected), sheets and rod, no change; English pig lead, 
£45 108., a reduction of £7 on the week. 


LIGHTING AND POWER NOTES. 


Alfreton.— ELECTRICITY v. Gas.—Owing to the excessive 
cost and poor quality of the gas supplied to them, several trades- 
people and other residents have arranged a conference with the 
Notts. and Derbyshire Power Co. to ascertain the conditions under 
which the company’s system may be extended to the town. 


Arbroath.— POWER For HARBOUR.— The Town Council 
has asked the Electric Light and Power Co. to quote terms for the 
extension of mains to the harbour. 


Ashton-under-Lyne.— JOINT ELECTRICITY AUTHORITY. 


Ehe Town Council has decided to apply to tke Electricity Com- 


missioners to form а Joint Electricity Authority for the under- 
takings of the Ashton Corporation and the Stalybridge, Hyde, 
Mossley, and Dukinfield Joint Board. 


Brazil—New SrarioNs.— The Compagnie des Mines 
de San Jeronymo et l'Etat de Rio Grande do Sul has prepared a 
scheme to construct generating stations of an aggregate capacity 


of between 10,000 and 30,000 н.р. to supply the City of Porto 


Alegre.—J. Bleetricien, 


Birmingham. — RemovaL or RESTRICTIONS. — The 
restrictions placed upon consumers between the hours of 3.30 and 


5.30 p.m. during the winter months have now been rescinded. It 


is stated that the new station cannot be put into commission until 
next February. 


Blackpool.— FINA N cES.—The estimated loss on the 
Corporation electricity works during the current year was £2,200, 
as compared with a loss a year ago of £2,727. Next year's revenue 
is estimated at £91,732, and after allowing £23,983 for interest 
and sinking fund charges, a surplus of £4,000 is anticipated. 


Bray (Co. Wicklow) .—ExTEN&810N8.—The Urban Council 
ia contemplating extensions and renewals in the electric lighting 
system of the town, at a cost of £7,000. The Council has asked 
for expert reports on the matter. 


Carlisle—New GENERATING STATION,—The approval 
of the Electricity Commissioners has been obtained for the 
erection of a new generating station at an estimated cost of 
£100,000. This will not supersede, but supplement, the present 
station, at which a new rotary converter costing £7,000 is to be 
installed. 

The Commissioners, in consultation with the Corporation, arrived 
at the following conclusions :—(1) That on account of the growing 
demand extensions are urgently needed; (2) That the present 
site is unsuitable for such extensions; (3) That there is no possi- 
bility of a bulk supply from another undertaking ; (4) That the 
question of utilising water power from the River Eden cannot be 
considered at present. 


Clacton.—ExTENsIons.—The electrical engineer has 
advised the purchase of a new Diesel engine and generator, at an 
estimated cost of £9,500, to replace the present plant, which, it is 
stated, is worn out and expensive in running. The report and 
recommendations were adopted. " 


Continental,—GERMANY.—By the construction of the 
Rhine-Main-Danube canal, two valuable power centres will be 
obtained. The Main is to be canalised between Aschaffenburg and 
Würzburg, with 12 falls, which will produce а yearly average of 
40,000 H.P. The Danube is to be canalised from Ratisbon to 
Passau, and a weir constructed below Vilshofen, forming a fall of 
nine metres, which could produce about 42,000 h. p. Economic 
Heview. А 

Saxony.—The Government proposes to erect an electrical power 
station near Borna, which is to have a capacity of 100,000 Kw. 

‚ SWITZERLAND.—The “ Forces Motrices Bernoises company is 
constructing а large hydro-electric station at Berne, designed to 
develop 64,800 Н.Р. It is expected that the station will be com- 
pleted this year, A large dam is being built across the River Aar, 
at Miihlebery, in connection with the scheme. | 


Coventry.— PARLIAMENTARY BiLL.—The Leicestershire 
and Warwickshire Electric Power Co. was recently refused per- 
mission by the Court of Referees to oppose the Parliamentary Bill 
being promoted by the Coventry Corporation. The Bill, which 
seeks powers to erect a new station, &o., is considered prejudicial 
to the company’s undertaking, which, it was stated, is being 
augmented by the construction of an additional station for the 
Coventry district. 


Dartmoor.—L:GNiTE.—In order to secure a cheap form 
of power for the proposed copper refinery to be established in Devon- 
shire, it was proposed, as will be remembered, to harness the 
water power of Dartmoor, but the outcry against this scheme has 
brought forward a counter-proposal to open up the lignite beds at 
Bovey Tracey. The Germans had already interested themselves in 
а similar proposition, and had spent £100,000 in preparatory work. 
During the war the Petroleum Research Department investigated 
the deposit, and subsequent work has proved the existence of a 
large bed of high-grade lignite. 


Dorchester. PURCHASE or UNDERTAKING.—The Town 
Council is negotiating with the County of Dorset Electric Supply 
Co. for the purchase of the company’s Dorchester plant. 

PRICE INCREASE.—The Electric Supply Co. has intimated that 
it is applying for powers to increase its charges for lighting to a 
maximum of 10d. per unit. The Council has pointed out to the 
Minister of Transport that there is no justification for such an 
increase. 


Ellesmere Port, — POWER For Docxs.—The Urban 
District Council has decided to oppose the granting of an order to 
the Mersey Power Co. authorising it to supply electricity to the 
Manchester Dry Docks and Pontoon Co. 


Harrogate.—ENGINES FROM SUBMARINES.—At a cost 
of £15,760, two 600-B.H.P. Diesel engines, taken from captured 
German U boats, have been acquired by the Corporation to replace 
steam engines for driving generators at the electricity works. 


Kirkcaldy.—BuLk SuPPLY.—The offer made by the 
Fife Electric Power Со, ia considered excessive by the Council, and 
it is atated that the energy which the company is able to supply 
will not be sufficient to meet the present demands surplus to the 
output of the town plant. The Electricity Commissioners are 
being approached with a view to obtaining their opinion ag to the 


advisability of disposing of the undertaking. 
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Lincoln.—Price INcREASE.—The Town Council has 
increased the price of energy to all consumers, except where 
prices are fixed by ugreement, by 15 per cent., as from January lst. 
From the same date a rebate of 5 par cent. is to be made in respect 
of electricity used for domestic purposes. 


Lampeter.—ELkcrRIC LIHTNd.— The Urban District 


Council has given permission to Mr. Eric Richards to construct 
overhead electric light wires in the town. 


Lanarkshire.—LoAN.—The County Council has received 
the sanction of the Secretary for Scotland to a further joan of 
£2,500 in connection with the execution of capital works under the 
Blantyre Eleotric Lighting Order. 


Liverpool.—Hovse Licutinc.—It has been proposed to 
equip the houses now being erected under the Liverpool Housing 
Committee scheme, with electric light. When the matter came 
before the Electricity Committee, it was decided to refer the matter 
back for further consideration with a request that the Electric 
Lighting Sub-Committee would furnish particulars as to estimated 
cost, the number of houses to be supplied, and the saving that 


could be effected by laying the necessary mains simultaneously 


with the water mains. 


London.—L.C.C.—The Council having asked the Elec- 
tricity Commissioners whether they proposed forth with to take over 
the duty of sanctioning loans for Metropolitan Borough Councils, 
which, until the Electricity (Supply) Act was passed, came under 
the Council's jurisdiction, the Commissioners replied that they 
would take over this duty at once; with regard to the provision 
in the Act that they should act in consultation with the Council 
in this respect, they proposed to refer to the Council only those 
loans which might involve a call on the local rates for repayment, 
and stated that they were proposing a similar arrangement to the 
Government Departments referred to in the same section of the 
Act. The Finance Committee of the Council found that the 
Ministry of Health had agreed tothe transfer to the Commissioners 
of loans formerly subject to ita sanction, and recommended the 
Council to take the same course, on the understanding that the 
Council be notified of all loans by Metropolitan Borough Councils 
proposed to be sanctioned by the Electricity Commissioners for 
electricity purposes, and that cases in which plant purchased with 
42-year loans still outstanding was to be superseded should come 
before the Council. 

Loans.—The Finance Committee recommends the sanction of the 
Council to the borrowing by the Islington Borough Council of £4,866 
for mains, transformers, house services, and meters, and the Stoke 
Newington Borough Council of £3,000 for mains and services. 

ST. MARYLEBONE.—The Council has been advised by Sir John 
Snell to negotiate for & bulk supply from the Central Electric 
Supply Co. in lieu of making extensions at an estimated cost of 
£250,000. Information regarding a supply has been received from 
the company, but the Council is still of the opinion that extension 
of plant would be more advantageous, and is, therefore, urging the 
Commissioners to reconsider the scheme. The Council haa already 
an agreement with the Metropolitan Electric Supply Co. whereby 
the latter may claim to supply all energy which the Council cannot 
generate. | 

PRICES.—The Westminster Electric Supply Corporation, Ltd.. 
has informed its consumers that the proposed increase in price of 
4d. per unit for lighting as from January 1st last (notice of which 
was given in September, 1919) will not now be imposed, and the 
rates of charge will, therefore, remain the same as last year. 

STREET LIGHTING.—New street lamps for the Strand and the 
parish of St. Martin-in-the-Fields, proposed by the Westminster 
City Council, will, it is said, increase the pre-war lighting four- 
fold, but the cost of lighting and maintenance, it is estimated, will 
be less than double. The proposed new lamps will be of 1,800 С.Р., 
the old ones being of 500 с.р., which during the war period was 
reduoed to 100 c.P., at which standard some of the lamps remain. 


Middlesbrongh.—BuLK SuPPLVY.— Regarding the recent 
decision of the Corporation to augment the power station plant, 
the secretary of the Cleveland and Durham Electric Power Co. has 
written suggesting that a bulk supply could be given instead, 
which would be less expensive. The total cost of this, including 
rotary converters, is stated to amount to £3,000. The company 
has also suggested that the Corporation consider the provision of 
the whole of the energy required by Middlesbrough by the power 
company. 

Prestelgn.— ELECTRICITY SuppLy.—The Urban District 
Council has decided, after interviewing the engineer for the Here- 


ford electric lighting scheme, to accept the terms for the supply of 
electric light and power to the town. 


Walsall,—MariNs EXTENSIONS.— The Town Council has 


sanctioned extension of mains from Bloxwich to Cannock at a cost 
of £30,000. 


Whitehaven,—FLAT-RATE.—The Town Council, with a 
view to simplifying accounts, has substituted for the present charge 
for electricity of 44d. per unit, plus 524 per cent., a flat-rate of 
7d., less 10 per cent., for domestic lighting. Owing to the expendi- 
ture involved, £1,603, the Council has decided to defer the ques- 
tion of extending the mains to Harras Moor. - 


Wolverhampton, — Extensions. — The Council has 
approved recommendations of the Electricity Committee, and 
J. sanction is being sought for loans of £17,018 for mains extensions, 


£2,750 for sub-station buildings, and 413,660 for converters and 
wcoessories, 


TRAMWAY AND RAILWAY NOTES. 


Australia. — QUEENSLAND. — The Brisbane tramway 
system is to come under Government control in September next. 


Bradford.— CoLLision.—Two cars collided in the early 
morning of March 10th, on a single stretch of line on the Bingley 
section of the Corporation's system. Опе of the drivers had his 
leg broken and was severely bruised. The other driver was not 
seriously injured. 

Biackpool.—TRramway Estimates.— The receipts on 
the Blackpool Corporation Tramways, including the recently- 
acquired Fleetwood section, for the coming year are estimated at 
£270,000, and, after allowing £42,000 for interest and sinking 
fund, it is expected there will be an available balance of £25,000. 
The current year's balance was estimated at £15,000, but it will 
probably be £2,000 more than this figure. During the coming 
year it is proposed to spend £15,000 on the new tramway depot, 
£50,000 on permanent-way renewals, and £12.000 on six new 
Pullman cars for the Fleetwood route. 


Chlle,—TRAxCcARS DESTROYED.—Owing to the enforce- 
ment of а municipal order prohibiting more than the legal number 
of passengers on the Valparaiso tramcars, and the poor service, an 
indignant crowd burned 21 cars and destroyed the remainder, last 
week, 


Continental.—ITaLy.—The Communal Council of Trento 
bas approved the proposal of the Giunta to construct a second 
hydro-electric station on the River Sarca. It is proposed to set 
up machinery for the generation of 10,000 KW., so as to utilise the 
average flow of the river, at an outlay of 6,500,000 lire. This 
includes 400,000 lire for the replacement of the 20,000-volt con- 
ductors by others capable of carrying 53,000 volts. Schemes 
are also in contemplation to utilise the spare flow of the river 
forthe generation of extra power to be used at certain periods of 
the year. The energy, besides working the tramway network, will 
be used for the following lines to be constructed :—(1) Trento, 
Lavis, Cembra, Cavalese, Predazzo, Modena; (2) Trento, Sarche, 
Plone, Pinzolo, with a line linking Sarche, Arco, Riva ; (3) Malé, 
Fucine, with & future extension, Fucine-Edolo. 


Darlington.—ExTENSIONS.—The Electricity and Light 
Railway Committee is ascertaining the cost of extending the 
Corporation's electric tramway system from Greenbank Road to the 
N.E.R. Stooperdale Offices. 2 


Dumbarton.—PRoPosED FARE INCREASE.— The Town 
Council has received а communication from the Dumbarton Burgh 
and County Tramways Co., intimating that, owing to the increase 
in expenses, it is necessary to increase fares. The matter has been 
submitted to the Tramways Committee for a decision. 


Greenock,— CONTEMPLATED  PURCHASE.— The Town 
Council, having received assurances of co-operation from neigh- 
bouring bodies, is considering the purchase of the local tramway 
undertaking under the terms of the company's lease which provides 
an option for such purchase in May, 1921. 


Hatton Magna.— Time ExTENSION.— Formal application 
has been made to the Minister of Transport by the Hutton Magna 
Light Railway Co. for an order authorising an extension of the 
time by one year, from May 17th, 1920, in which to purchase lands 
and to complete the railway. 


Leeds.—PRoPosED FARE INCREASE.— The Tramways 
Committee is coneidering the advisability of raising fares to the 
full statutory limit owing to the increase in the сові of working. 
This would mean practically doubling the pre-war rates. 


London, — UNDERGROUND RALWATYT Fakes. — Lord 
Ashfield addressing & Committee of London M.P.s upon the 
subject of increased fares, stated that the promoters of the Bills 
under discussion were prepared to accept one of two alternative 
schemes instead of that formulated. The first of these was to have 
a maximum of 14d. per mile, or fraction of a mile, with a minimum 
charge of 2d. ; workmen's fares to be at the rate of single fares for 
return journeys with а minimum charge of 3d. The other 
suggestion was that the companies should have the power to raise 
fares within the limits imposed by the present Bills, but that any 
such increase in excess of the existing maximum would have to 
receive the approval of the Minister of Transport, who, after 
investigation, would decide whether the increase was justifiable, 
These alternative suggestions were to be considered at a further 
meeting. 

TRAMWAY SCHEMES.—The London County Council Bill seeking 
authority for a large programme of tramway extensions was con- 
sidered by the Standing Orders Committee of the House of 
Commons, this week. Fifteen London borough oouncils have 
refused their assent to different parta of the scheme, and the 
County Council asked for a suspension of the Standing Orders to 
enable it to override the veto and proceed with the proposals. 
The Standing Orders Committee, after a long discussion, came to 
the conclusion that the subject was of such importance that it 
ought not to decide on its own responsibility. It decided to refer 
it to the House of Commons as a whole for settlement.— The Times. 

FARE INcREASE.—The L. C. C., as announced in our last issue, has 
decided to increase all tramway fares. The new scale is 14. for 
1'2 miles, as against the previous rate of Id. for 1˙5 miles. Work- 
men's fares are raised from a maximum of 5d. to 6d. 

ACCIDENTS.—T wo men were injured and several other passengers 
badly shaken in a tramcar accident at Camberwell Gate, on Monday, 
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which was caused by a car fouling the points. For two hours 
City-bound cars were diverted at Camberwell rid Kennington. 

A tramcar took fire in the London Road, S. E., on Tuesday, 
through, it is stated,a defective electric circuit, and one of the 
passengers was burned on both legs and was removed to hospital. 

Traffic was delayed for about 20 minutes on Thursday morning 
last week on the City and South London Tube, owing to a break- 
down near Stockwell. 

East HAM.—The Corporation has been informed by the Ministry 
of Transport that it is imperative that life-guards should be pro- 
vided on new tramway cars. | 


Middiesbrough.—Tramway MuNIcIPALISATION.—Tlie 
question of a joint board for the control of the tramways on Tees- 
side, which are shortly to pass over from the Imperial Tramways 
Co. to the municipalities, has recently been under consideration by 
the Middlesbrough, Stockton and Thornaby Corporations. Stockton 
and Thornaby decided favourably, but Middlesbrough negatived the 
project. 

The Tramways Committee has decided that when the Corporation 
takes over the Imperial Tramways Co.'s system in its area, at 
least one-third of the conductors shall be women. 


* 
South Africa, — RaiLwavy ELECTRIFICATION. — The 
report of Messrs. Merz & McLellan upon the possibilities and 
advantages of electrifying a considerable mileage of South African 
railways, was published in a recent number of the Electric 
Railway and Tramway Journal, The lines covered by the report 
are Durban-Maritzburg, Ladysmith-Glencoe, Witbank-Germiston- 
Randfontein, Waterval Boven-Komatipoort, Witbank-Waterval 
Boven, and various lines from Cape Town. The system recom- 
mended as being best applicable to prevailing conditions, is D.c. 1,500 
to 3,000 volts, the distribution to be effected by means of overhead 
wires. The total capital cost of the suggested scheme is estimated 
at £5,274,135, which will bring in an annual profit of £801,900. 


Todmorden.—OPposition TO BILL.—The Town Council 
has decided to oppose the Halifax Corporation Extensions Bill. 
because of the Council’s desire to run a motor omnibus service of 
ite own beyond the town boundary line and in the direction of 
Halifax. 


TELEGRAPH AND TELEPHONE NOTES. 


A New Form of Wireless Aerlal.— According to the 
Vaderland, says the Board of Trade Journal, a new form of wireless 
aerial has been experimented with at Scheveningen, which is the 
invention of a Dutchman of the name of Vlug. The wires for a 
length of from 100 to 150 metres are lightly buried in the ground. 
They are said to be highly sensitive, with the reault that two wires 
are sufficient for direct communication with Bandoeng (Dutch East 
Indies), a receiver being placed between the two, which contains 
certain improvements of Mr. Vlug's invention. Comparison has 
been made between this wiring and the large antenne at 
Scheveningen, by which it was proved that signals were louder on 
being received through ordinary aerials, but that not a letter was 
distinguishable owing to the disturbances. "These had not entirely 
disappeared when employing the Vlug system but had gained 
greatly in distinctness, so that not а letter was missed. Опе valve 
was used аз & detector, and another as а low-frequency amplifler. 
The report goes on to say that the period of the year is especially 
suited to receiving the Bandoeng messages, and also that, although 
great difficulties are experienced owing to disturbances caused by 
the large European stations, the Telefunken station at Sambeek 
contains an apparatus by which Bandoeng will always be easily 
detected, but it remains open to question whether it will be 
practicable for ordinary operators. On the other hand, an instru- 
ment constructed by Dr. Koomans, an engineer attached to the 
Telegraph Service, does not present such difficulties. 


Atlantic Cable Repairs.—The Western Union Telegraph 
Co.'s cable ship Mina, which was engaged in repairing the com- 
pany’s cables about 90 miles west of the Irish coast, put into 
Queenstown on March 15th for shelter. The work of repairing 
the cables had to be temporarily abandoned owing to the bad 
weather. 


Canada.—The Postmaster-General gives notice that 
deferred (as well as ordinary) telegrams are now accepted at any 
Post Office for transmission to Canada by the State-owned Imperial 
cable (which is at preaent the only route available for the deferred 
service). The rates per word are as follows :—Eastern Provinces, 
44d. ; Manitoba, 7d. ; Western Provinces (excluding the more іпасоев- 
sible parte of British Columbia and the Yukon), 74d. 


Denmark.— An official Commission appointed to consider 
the erection of a long-distance wireless station in Denmark is pro- 
ceeding to America on April 4th to negotiate regarding the possi- 
bility of linking up the Danish with the United States wireless 
system.— Zhe Times. 


Germany.—Telegraphic Press rates have been resumed 
between France and Germany, Press telegrams being accepted at 
the rate of 9 centimes per word. 

A wireless station has been erected at Dortmund by the German 
Ministry of Posts and Telegraphs. It is proposed to transmit by 
wireless important communications of the express service of the 
Foreign Trade Office.— Economic Review, 


Guernsey.— The revenue statement and statistics for the 
year ended December 31st, 1919, of the States Telephone Depart- 
шері show that the revenue was £8,687, an increase of £436, and 
the working expenses £8,650, leaving а net profit for the year of 
£37, a decrease of £175 on the previous year. The number of lines 
of all descriptions increased by 148 to 2,538, and the mileage of 
overhead wire by 96 to 1,735 miles. The average number of con- 
nections per day increased by 97 to 5,124 ; per subecriber per day 
decreased by 1 to 2:8 ; and per public telephone per day increased 
by 4 to 5'8. The total number of calls increased by 20,082 to 
1,654,923. The staff increased by 12 to 62. 


India.—The Bengal Telephone Co. promises to complete 
the installation of new plant at Calcutta by the middle of this 
year. The new plant, it is said, will completely modernise the 
Calcutta telephone system. The present switchboards, which 
answered all pre-war requirements, were designed to meet an 
average of 45 calls per telephone per day, but since 1915 the calling 
rate in Calcutta has trebled. The daily average exceeds 60,000 calls, 
and approximately 7,500 are made during the busy hours. This 
state of things led to dissatisfaction and to complaints against the 
operators who, in turn, reciprocated by refusing to work without 
increased wages. Whatever the failings of a telephone service 
may be, the use of offensive language to the operators is inexcusable. 
It is rumoured in the local Press that so bad has the behaviour of 
many telephone users at Rangoon become that the girl operators 
are inclined to cease work rather than continue to be insulted. The 
Indian Press understands that research work is being undertaken 
by a staff from Home in order to find means of overcoming meteoro- 
logical obstacles which interfere with the proper working of 
wireleas telegraphy in India during certain seasons of the year. 
These difficulties are not experienced in England, but are very 
marked in South America as well as in India. 


Spain.—The Budget Commission has approved credit for 
the laying of a direct cable between Bilbao and Gibraltar. 


Telephone Employés’ Pay.—The new rates of pay for 
telephonists recently agreed upon between the Post Office authorities 
and the Post Office Engineering Union provide for a minimum 
wage of 29s. in London and 27s. in the provinces for skilled 
unestablished workmen at 21 years of age, and of 288. and 26s. 
respectively at 20 years of age. Labourers—uneatablished—also 
receive 28s. and 26s. for London and the provinces respectively, and 
the rates for boys and youths in training are 20s. and 18s. at 18 and 
15s. and 13s. at 16. All the above rates are plus 30 per cent. bonus, 
and in the case of the skilled workmen and labourers 24s. addi- 
tional bonus is paid. This makes the highest wage in the scale a 
little under 63s., and that for a 48-hour week. 


CONTRACTS OPEN AND CLOSED. 


(Ты 4050 RUN ts Karina (ыны е ери indicates 
the issue of the ELEOTRIOAL REVIEW in whio Oficial 
Notios appeared.) 


OPEN. 


Australia.—MELBOURNE.—April 12th. City Council. 
Two 2,000-kw. rotary converters ; H.T. switohgear, 6,600 v.; D.C. 
switchgear, 600 v. (January 30th.) 


Aylesbury.— March 25th. Installation of electric light 
in St. John’s Church. Specification, &c., from Mr. T. Moore, 
“ Fern Lea,” 36, Bierton Hill, Aylesbury. | 


Ayr.—March 24th. Electric light work, Newton Park 
School, for the Education Committee. J. & H. V. Eaglesham, 
architects, 24, Wellington Square. 


Bacup.—March 27th. Electricity Department. Annual 
contracts, including cables, fuses, lamps, meters, “о. (See this 
issue. ) 


Bedford. — March 31st. Electricity Department. 
Twelve months' supply of electricity meters and H.T. and L.T. 
cables, (March 5th.) 


Belgium.—April 7th. The municipal authorities of 
Ixelles, Brussels. Supply of a quantity of armoured cable for 
low-tension distribution mains. Specifications may be obtained 
from the Maison Communale, Ixellea, for two francs. 

March 24th. The Société Nationale des Chemins de Fer Vicinaux, 
of 48, Rue de Montoyer, Brussels. Supply of 12,000 metres of 
grooved trolley wire, having a section of 64 sq. mm. , 1,300 metres 
of round copper wire of 64 sq. mm. section ; and 2,200 metres of 
round copper wire of 100 sq. mm. section. 


Bristol.— March 22nd. Board of Guardians. Electric 
lighting installation at Eastville Institution. (March 5th.) 


Dublin.—March 24th. Board of Guardians. Electrical 
fittings. Particulars from the Master, Workhouse. 


Edinburgh.— March 29th. Electricity Supply Depart- 
ment.  Condensing plant for Portobello station. Specification 
No.23. (February 27th.) 

March 29th. Town Council. Structural steel for the new elec- 
trio generating station, Portobello. Sir A. B. W. Kennedy, 17, 
Victoria Street, Westminster. 


- 
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France.—The French post and telegraph authorities in 
Paris last week invited tenders for the supply of six lots of lead 
and rubber-insulated cables and 2* lots of paper-insulated cables 
for the telephone service. 


Gellygaer. — March 21st. Urban District Council. 
Transformer plant, H.T. and L.T. switchgear, 11,000 v. and 500 v. 
overhead line material. (February 27th.) 


Great Yarmouth.—April 16th. Electricity Department. 
One 2,000-Kw. turbo-alternator, one 750-Kw. rotary converter and 
transformer, and one 750-K w. frequency changer. (See this issue.) 


Halifax.— March 22rd. Board of Guardians. Electrical 
fittings required, during the six months ending September 30th, 
1920. Mr. A. T. Longbotham, Clerk to Board of Guardians, Union 
Ottices, Carlton Street. 


Kettering.— March 26th. Electricity Department. Con- 


centric lead-covered feeder cable and feeder pillars. (March 12th.) 
Leith.—Town Council. Materials for the year. from 


May 16th, including overhead, electrical and car fittings, and insu- 
lated wire, &c. Mr. J. A. Greig, Town Clerk. 


Lincoln.— April 8th. Electricity Department. Pipe- 


work, and motor-generator and switchgear for St. Swithin's power 
station. (March 5th.) 


London.— SHoREDiTCH,— Electricity Supply Department. 
Water-tube boiler, 5,000-KW. turbo-alternator, E.H.T. and D.C. 
switchgear. (See this issue.) 


Mountain Ash.— March 20th. Urban District Council 
Electricity Department. Transformer plant. н. and L.T. switch- 
gear, three-core and four-core armoured cables and overhead line 
equipment. (March 5th.) 


Manchester.—March 22nd. Т, & Y.Railway Co. 12 
months’ supply of stores. including signal, telegraph and el ctric 
fittings, signal, telegraph and electric wires. Mr. Sharp, Stores 
Department, Osborne Street, Manchester. 


Newport (Mon.).—March 27th. Tramways Department. 
Tramway bodies, trucks, electrical equipment. Mr. A. Nichols 
Moore, Borough Electrical and Tramways Engineer, Town Hall. 


New Zealand.— Dunepin.—April 26th. City Council. 
(a) electric car bodies; (^) car trucks; and (с) car equipment. 
Documents may be consulted by British firms interested, at the 
Department of Overseas Trade (Development and Intelligence), 
35, Old Queen Street, S.W. 1 (Room 49), 

April 3Ist. Aucklend Harbour Board. Electric cranes. Mr. 
R. B. Burnett, Secretary, Quay Street, Auckland. 


Peterborough. — Electricity Department. 1,000-K W. 
turbo-alternator with condenser and pipe work, switchgear, 500-Kw. 
rotary converter, superheaters, induced dranght fan, two sets 
forced draught furnaces. foundations and builders’ work, and н.т. 
cables. (See this issue) 


South Africa.—April 24th. Oudtshoorn Municipality. 
Time for receipt of tenders extended from March 24th to April 24th. 


CLOSED. 
Ayr. — Town Council. Electric light installations, 
George's Avenue Dwellings. 
W. Auld & Sons .. vs v i £149 


Bolton.— Electricity Committee :— 
Steelwork required for the extensions at Back-o'.th'-Bank generating 
station.— John Booth & Sons, Ltd. 


Barnes.— Fire Brigade and Lighting Committee, Recom- 

mended :— 

HN. T. and L. r. switchgear for 1,500-K W. turbo-alternator and rotary converter; 
н.т. section, £820; 1..т. section, £38 ; three-phase watt hour meter on 
the rotary converter feeder panel, £45.—English Electric Co, Ltd. 

Turbo-generators, condensers, &c., £15,848.—English Electric Co,, Ltd. 


Rotary Geo oe transfocmer and switchgear, £6,152.—General Electric 
Co., Ltd. 


Soot-blowing plant, £526.—Diamond Power Speciality Co, 
Croydon.—Town Council :— 


Babcock & Wilcox, Ltd.- Steam pipe work, £156. 

Metropolitan-Vickers Electrical Co. iper Brown, Boveri & Co.).— Turbo- 
alternator, £17,000; switchgear, £1,507. 

Cole, Marchant & Morley,—Condensing plant, £6,556, 

Metropolitan Electrical Co. —Automatic air dampers, £360. 

G. P. Banbury.— Cable racks, 42.2. 

G. Everitt & Son. Extensions to engine room, £4,315, 


Galashiels.— Parish Council :— 


Electric light installation, Council Buildings.—Robinson, Fraser & Co., £57, 


Gillingham (Kent).—Town Council :— 


T wo 'HU-H.». Diesel engines.—Banks, Warner & Co., Ltd., £11,£20 each. 
Two alternators.—Electric Censtruetion Co., Ltd., £8,366 each. 


Hey wood. Electricity and Tramway Committee :— 


k. . T. cables.— Macintosh Cable Co., Ltd. : 


Lanarkshire.— The offer of Messrs. Ferranti, Ltd., E226, 
for the supply of Sangamo meters in connection with the electric 
lighting of Cambuslang district has been accepted. 


Sunderland.— Town Council. Electricity Committee. 


Aocepted :— 
B. I. & Helsby Cables, Ltd.—Insulating tape. 
Ferguson, Pailin & Co.—Switchgear. 


Winchester, —Town Council :— 


500. K W. geared turbo-generating set, with condensing plant.— Fraser and 
Chalmers Engineering Works, Ltd., £10,C08. 


Å- 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.— Saturday, March 20th. At Albemarle 
Street, W. At8 p.m. Lecture on Positive Rays," by Sir J. J. Thomson, 
F. R. S. : 
Friday, March 26th. At 9 p.n. Lecture on The Scientific Work of 
Lord Rayleigh, by Sir J. J. Thomson, F.R.8. 


Birmingham and District Electric Club.—Saturday, March 20th. At the 
Grand Hotel, Birmingham, At 6.30 p.in. Annual dinner. 


Institution of Civil Engineers. — Tuesday, March 28rd. At the Institution, 
Gt. George Street, S. W. At 5.30 p.m. Paper on The Work Done by 
Railway Troops in France During 1914-1919,“ by Colonel D. Lyell. 


À Faraday Society.—Tnesday, March 28rd. At Burlington House, W. At 


те 


7. 30 p.m. General discussion. 


Edinburgh Electrical Society.— Wednesday, March 24th. 
phone Exchange, Rose Street. 


Royal Society of Arts.— Wednesday, March 21th. At John Street, Adelphi, 
W. C. At 4.30 p.m. Paper on Industrial Lighting in its Relation to 
Ейїсїепсу,'' by Mr. L. Gaster. 


Institution of Electrical Engineers. — Thursday, March 25th. . At the 
Institution of Civil Engineers, Great George Street, 8.W. At 6 p.m. 
Discussion (а) on “The Electrical Equipment of Artisan Dwellings,” to be 
introduced by Mr. L. Milne; ) on the Report of the Earthing Sub- committee 
of tbe Wiring Rules Committee. 


(North-Midland Centre)— Saturday, March 20th. At the Royal 
Victoria Hotel, Sheffield. At 7 p.m. Joint meeting with the Association 
of Mining Electrical Engineers. Paper on ''Electric Winders," by Mr. 
D. Kerr. 

Tuesday, March 28rd. At the Royal Victoria Hotel, Sheffield. At 
7 p.m. Paper on Transformers for Electric Furnaces," by Mr. J. I. 
Thompson. 


(North-Eastern Centre).— Monday, March 22nd. At the Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. Paper on Production of 
Power from Blast Furnace Gus, by Mr. S. Н. Fowles. 

Tuesday, March 23rd, at the Technical High School, Darlington. 
At 6.80 p.m. Joint meeting with the Tees-Side Sub-Centre and the National 
Association of Industrial Chemists, Paper on? Notes on Electric Furnace 
Practice," by Mr. J. Hedley. 


(North-Western Centre.)—Tuesday, March 23rd. At the Engineers’ 
Club, Manchester. At 7 p.m. Paper on The Protection of Alternating 
Current Distribution Systems Without the Use of Special Conductors,'’ by 
Major К. Edgcumbe, К.Е. (T.). 


(South-Midland Centre.)— Wednesday, March 24th. At the University, 
Birmingham. At 7 p.m. Ordinary. meeting. 


Chemical Society. — Thursday, March 25th. At Burlington House, W. At 6 p.m. 
Annual general meeting. Presidential address by Sir J. J. Dobbie. 


Association of Engineeriog and Shipbuilding Draughtsmen.—Thursday, 
March 25th. At Liverpool University. At 7 p.m. Lecture on Some 
Experiences in Malayn," by Mr. W. S. Laverock. At the Grammar School. 
Chestertield. At 7.30 рап. Lecture on ** Some Notes on Iron and Steel,“ 
by Mr. A. Chambers. 


Junior Unstitution of Engineers.— Friday, March 26th. At39, Victoria Street, 
S. W. At 7.30 p.m. Lecturette, The Future of the Gas Industry," by 
Mr. W. А. Tookey. 


Wireless Society of London. Friday, March 26th. At the Institution of 
Civil Finyineers, Gt. George Street, S. W. At 6 p.m. Paper on Harmonics 
in Cont. nuous Wave Transmission," by Capt. L. A. T. Broad wood. 


Visit to Tele- 


NOTES. 


The Batti-Wallahs’ Society.— The first annual dinner 
since 1914 is to be held on Friday. March 26th, at the Holborn 
Restaurant. There will be the usual concert after the dinner. It 
is the only ladies’ night on the programme, and every effort is to 
be made to ensure a distinct success. 


Diseases of Rubber Trees.—An exhibition of specimens 
showing the diseases to which rubber trees are subject is taking 
place in the Botany Section of the Imperial College of Science and 
Technology, Prince Consort. Road, South Kensington. It has been 
arranged by Prof. J. B. Farmer, Director of the Biological 
Laboratories of the College.— The Timex. 


An Electric Tamplng Machine.—The Kalamazoo Rail- 
way Supply Co. has brought out а novel tamping machine for con- 
solidating ballast under sleepers, which, according to Engineering, 
consists of a small enclosed induction motor with a tamping bar 
fixed to the casing in such a way as to be at the end of the casing 
and perpendicular to the axis of the rotor. The nose of the tool ia 
set во аз to incline under the motor, in the same vertical plane ag 
the spindle. Fixed to the opposite end of the casing is an extension 
of а Z-shaped spring handle. The motor is three-phase, 60 cycles 
at 110 volts, running at 3,600 R. P. V. The spindle is fitted with an 
unbalanced weight, which sets up an oscillation on the spring 
handle and gives the necessary motion and kick to the tamping 
bar. The amplitude of the movement is stated to be $ in., which 
can be varied to suit the ballast, by changing the tamping bar for 
one of а different weight. It is said that if the tamping bar ів 
placed against a sleeper in ordinary ballast. the tool will work its 
way down the side and under thesleeper. The operator merely has 
to hold the machine upright and direct it to its work. The 
machine is watertight and dust-proof, and weighs 37 lb. It is 
arranged for working four machines from a small portable electric 
generating set weighing 125 lb., so that the whole outfit is quite of 
a portable nature. Smaller and larger sets are also supplied, 
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South Wales Linking-Up Committee.—A meeting of the 
South Wales and Monmouthshire Linking-Up Committee, which 
issued an interim report upon the above subject in June, 1918, was 
held on the 9th inst. at the South Wales Institute of Engineers, 
Cardiff, Mr. Lewis W. Dixon (of Merthyr), vice-chairman and hon. 
secretary in the chair, A letter, dated February 13th, 1920, from 
Sir John Snell, chief electricity commissioner, was read, suggesting 
that the Committee should consider the whole matter from an 
engineering standpoint, with a view to improving the organisation 
of the supply of electricity in South Wales. It was decided on the 
strength of this communication to promote inveatigations on the 
lines suggested by the Chief Commissioner. Mr. W. A. Chamen 
was elected chairman in place of Mr. Arthur Ellis, who has acted 
as chairman since the Committee commenced operations in 1916. 
Mr. W. Burr, borough electrical engineer, Swansea, was appointed 
vice-chairman, and Mr. L. W. Dixon remains hon. secretary. 


. Appointments in Canada.—We learn from an agent of 
the Canadian General Electric Co. that it is very badly off in its 
Engineering Department for three or four skilled electrical engi- 
neers who have had considerable experience in the manufacture of 
electrical apparatus of all kinds. Designers of alternators, induc- 
tion motors, and direct-current apparatus, together with several first- 
class draughtsmen in these lines, are urgently needed, and should 
apply to the company at Peterborough, Canada. The introduction 
of British engineers into this firm should prove of great advantage 
to trade within the Empire, as they will be familiar with the goods 
made here, and will know where they can be usefully employed. 


The Coal Supply of London Electricity Works.—On 
March 10th a deputation from public electricity supply under- 
takings in London, at a meeting of the committee of London M. P.'s, 
criticised the policy of the Coal Controller's Department; Alderman 
Duncan Watson, Mayor of Marylebone, said that the reserve supply 
of coal held by many undertakings was equivalent to four days’ 
consumption only, and that the coal supplied contained an excessive 
proportion of ash. Sir John Snell, who attended at the invitation 
of the committee, corroborated the statements, and said that the 
Commissioners in some cases had found it necessary to sanctjon 
loans for the installation of new boilers, in consequence of the bad 
quality of the coal. The Coal Controller's Department told them 
that shortage of transport was the cause of the trouble. The 
chairman said that the committee would do what it could to bring 
about an improvement. 


Inquiry.— Makers of a small lamp marked “8 v. 8 N. K.” 


are asked for. 


Power from the Tides.—The Cabinet, it is announced 
on high authority, has had before it preliminary plans pre- 
pared by the experts who are inquiring into the possibilities 
of utilising water power in the United Kingdom for generat- 
ing electrical energy, for the construction on the Severn, 
close to the new high-level bridge which the Great Western 
Railway proposes building, of 4 huge dam, in the centre of 
which would be a free space for the escape of the imprisoned 
tidal water, thus providing the power. The Cabinet has 
given instructions for further preliminary stages of the pro- 
ject to be undertaken. It 1s interesting to note in this con- 
nection that & power station is about to be erected on the 
Mersey to supply the Liverpool] and Birkenhead area, and 
that a project is on foot tc utilise the water power of the 
Dee from Llangollen downwards in the electrical develop- 
ment of North Wales. 

Discussing the Severn proposal a leading South Wales 
"engineer ventured the opinion that the harnessing of tidal 
power could only be solved by interlinking the big water- 
ways and making use of the difference in the times of the 
tides. ' From a private enterprise point of view," he con- 
tinued, ‘it would be cheaper to Produce electricity by means 
of coal, for the capital outlay would be tremendous. Such 
a scheme, when it comes, must be a great undertaking, and 
should be run on a national basis—not the estuaries of the 
Severn and Wye only, but every waterwav that has any 
storage capaeity. There is a big difference of tide between 
the Severn, Mersey, and Forth, for example, and if you 
could harness and link together these estuaries it would be 
a good thing, for it would stabilise the ebb and flow. This 
would require very careful calculations, and would have 50 
be undertaken after close study of the tides and the various 
channels. The other means is by storage in accumnlators 
at a terrific cost. There must be a storage capacity of prac- 
tically the full output of the station, for at the turn of the 
tide the plant would be absolutely useless.“ 

* Before any tidal power scheme is a financial success," 
eaid Prof. Frederick Bacon, A.M.I.E.E., Professor of En- 
gineering at the South Wales and Monmouthshire University 
College, Cardiff, vou must have some economical and cheap 
means of storing electricity. At present the recognised 
method of storing energy during the time of high tide, when 
you can get no power, is by pumping water into a high 
reservoir, and the capital necessary is absolutely prohibitive 
unless the natural configuration of the district has special 
facilities to offer. If & scheme for the use of tidal power 
were put forward, Chepstow would be a good place to start, 
for в 40-foot tide is not to be found in many places; but the 
capital cost would be very great, and I doubt whether it 
could be economically worked. 


Appointments Vacant.—Piamber-jointer, for the Derby 
Corporation Electricity Department ; fitter (£5) for the Stepney 
Borough Council Electricity Department; meter-tester (£4) for 
the Darwen Corporation Electricity Works; draughtsman 
(temporary) (£6), for the Wimbledon Corporation Electricity 
Works. See our advertisement pages to-day. 


Naval Telegraphists’ Rating.— With a view to assisting 
ratings of the wireless telegraph branch, who, being due for dis- 
charge, may wish to obtain posts as civilian operators, the 
Admiralty has made arrangements for the Postmaster-General's 
certificate of proficiency to be issued to telegraphist ratings. 


Scientific and Technlcai Books.— One part of the 
descriptive catalogue of the British Scientific Products Exhibition, 
organised by the British Science Guild last year, waa devoted to 
seleoted lists of books on science and technology. The Guild has 
been asked to extend these lista, яо as to include not only all 
brinchee of science—both biological and physical—but also the 
chief technical subjects. It has undertaken to do this ; and & com- 
mittee, of which Sir R. A. Gregory is chairman, has been appointed 
to prepare such а catalogue. The lista will be limited to books of 
British origin actually in current catalogues of the publishers, so 
that they can be obtained in the usual way through booksellers. 
School-books and elementary manuals will not be included, and the 
general standard will be that of college courses in scientific and 
technieal subjects, or of works'libraries. Each list will be sub- 
mitted to authorities upon the subject with which it deals, but in 
order to secure that no important work is omitted, the committee 
invites the assistance of everyone interested in its task. Such aid 
may be afforded by sending (to the British Science Guild. 6, John 
Street, Adelphi, London, W.C. 2) lists or single titles of British 
books of standard value or proved worth in any branch of science 
or industry. 


Agricultural Research. — Although the Rothamstead 
Research Station had little faith in the electrical treatment of seed, 
it appears to be more favourably disposed to one part of the process 
—the treatment ofthe seed with chemical solutions before sowing, 
which is being investigated at Paris with good resulta, and in Italy. 
In an interview with a Daily Chronicle representative, Dr. Russell, 
of Rothamstead, said that some very sound work had been carried 
out by Prof. Blackman, who had demonstrated that considerable 
effect was produced by the electrification of the seed and the soil, 
and the economic value of electrification to agriculture had been 
made clear. 


Modern Motor Control Gear.— On March 10th the 
London Section of the “Igranic Engineering Society” held an 
open meeting at its headquarters in Queen Victoria Street, which 
was largely attended by members and non-members. A paper on 
“Electric Motor Control Gear,” illustrated by many interesting 
lantern slides, was read by Mr. John T. Mould. The author's 
purpose appeared to be to emphasise how greatly the usefulness of 
electric motor control gear had increased within the last few years. 
Its functions extended to the actual supplanting of manual labour, 
so that in many cases tasks which in the past demanded the con- 
stant attention of workmen, were automatically performed with- 
out human attention at all, and with greater regularity and 
accuracy than could be expected continuously from workpeople. 
This development he attributed to the introduction of, self-acting 
types of control gear, many of which, suitable for both direct and 
alternating current, he described to the audience. 


London Traffic Congestion.— The problem of relieving 
the serious congestion of traffic in London during the morning and 
evening peak load" hours—between 7.30 and 9 in the morning 
and 5 and 7 o'clock in the evening—has been under the consider- 
ation of the Advisory Committee on London Traffic, of which Mr. 
Kennedy Jones, M.P., is chairman. The Ministry of Transport, in 
an Official announcement, states that it is in the evening that the 
heaviest congestion occurs, and little or no relief can be looked for 
in the near future from any increase of the transport facilities 
during these hours. The congestion has been accentuated by the 
general adoption of the eight-hour day, and the Advisory Com- 
mittee believes that if certain allied" businesses could arrange 
for the majority of their employés to leave their work between 
4 and 4.45 p.m., instead of 5 p.m., or later, appreciable benefit would 
result from the spreading of the present peak load traffic over a 
longer period. With regard to the possibilities of improving 
transport facilities, it is pointed out that there is a shortage of 
rolling stock. Although orders have been placed for additional 
stock, there is delay in delivering it, owing in a large degree to 
the recent prolonged moulders' strike. А general extension of 
electrification in the suburban zones of the main-line railways 
might go & long way towards solving the difficulty ; and, recog- 
nising this, Sir Eric Geddes has set up а Committee to deal with 
the question of standardisation in connectidn with schemes of 
electrification. 


British Oil. —' I am the Minister for petroleum affairs," 
said Sir Hamar Greenwood, in Parliament on Maroh 8th, in explain- 
ing how he came to answer a question regarding the oil operations 
which the Government has been carrying out in Derbyshire and 
other parts of the United Kingdom. Не said that while oil had so 
far been met with in quantity only in one well, it had been proved 
that deposits of oil existed, and there was every encouragement to 
continue the work. Further developments could not be undertaken 
pending legislation dealing with oil rights. Licences to bore for 
petroleum had been granted to two companies, 
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INSTITUTION NOTES. 


The Institution of Electrical Engineers. —Arrangements for 

the remainder of session 1919-20 :— 
ORDINARY MEETINGS. 

March 25th.—Disoussion on: (a) The Electrical Equipment 
of Artisan Dwellings” (with introductory paper by Mr. L. Milne). 
(^) The Report of the Earthing Sub-Committee of the Wiring Rules 
Committee. 

April 15th.—C. V. Drysdale, D. Sc., the Eleventh Kelvin Lecture, 
„Modern Marine Problems." 

May 20th.—Annual General Meeting. 


MEETINGS OF TERRITORIAL CENTRES. 
North-Eastern Centre, 

March 22nd.—8. Н. Fowles, " Production of Power from Blast- 
Furnace Gas." 

April 19th.—Major T. Rich, O.B.E., “ Electricity in the Western 
War Zone (lecture). Annual General Meeting. 

Tuesday, March 23rd, at the Technical High School, Darlington, 
at 6.30 p.m., joint meeting with the Tees-side Sub-Centre and the 
National Association of Industrial Chemists; paper on Notes on 
Electric Furnace Practice,” by Mr.J. Hedley. Preceding the meeting, 
a visit will be paid to Darlington Forge. 

North Midland Centre. 

March 20th.—D. Kerr, Electric Winders” (joint meeting with 
the Association of Mining Electrical Engineers). 

March 23rd.—J. L. Thompson, ‘Transformers’ for Electric 
Furnaces.” 

April 20th.—Major K. Edgcumbe, R.E. (T.), " The Protection of 
Alternating-current Distribution Systems without the Use of 
Special Conductors,” 

May 11th.—Annual General Meeting. 

North- Western Centre. 

March 23rd.—Major К. Edgcumbe's paper. 

April 13th.— Annual General Meeting and Smoking Concert. 

April 20th.—C. V. Drysdale, D.8c.—The Kelvin Lecture. 

І Scottish Centre. 

April 13th.—Squadron-Leader J. Erskine-Murray, Wireless 
Telegraphy (lecture). | 

South Midland Centre. 
April 21st.—C. V. Drysdale, D.Sc.—The Kelvin Lecture. 
Western Centre. 
April 5th.—Prof. F. Bacon, Thermionic Valves” (lecture). 


The February Journal gives the following list of the Institution's 
Sub-Centres :— 


Parent Centre. Sub-Oentra. Name and address of Hon. Secretary. 
North-Eastern Tees-side R. M. Longman, Kinton's Buildings, 
| Middlesbrough. 
North Midland Sheffield J. D. Bailie, 65-67, Prudential 
Buildings, Park Row, Leeds. 
North-Western Liverpool O. C. Waygood, 50, Manor Road, 
Meols, Hoylake. 
- » Preston J. F. Simpson, Corporation Tram- 
ways, Deepdale, Preston. 
Scottish ... Aberdeen A. Gardner, Electricity Works, 
Milburn Street, Aberdeen. 
South Midland East Midland J. F. Driver, Technical College, 


Loughborough. 

A Local Centre has been formed in Argentina. The Council has 
decided to publish the papers and discussions held over from 
previous sessions as a supplement to last year's volume (No. 57) of 
the Journal. ' 

On Friday, the 26th inst., the WOLVERHAMPTON AND DISTRICT 
ENGINEERING SOCIETY will hold & meeting at the Technical School, 
· Garrick Street, Wolverhampton, at which a lecture will be delivered 
on Coal and its By-Products,” by Mr. J. В. Allett. This Society 
has invited members of the SoUTH MIDLAND CENTRE to join it 
at that meeting. 


INFORMAL MEETING.—On Monday last an informal meeting was 
held in London, when Messrs. J. W. Beauchamp, M. I. E. E., and 
S. M. Hills, A. M. I. E. E., opened a discussion on Industrial Electric 
Heating,” dealing with the numerous applications of electricity to 
the heat treatment of metals, enamelling ovens, dental work, the 
manufacture of tiles, buttons, &o., die casting, linotype metal pots, 
and other uses. They pointed out the facility with which elec- 
tricity could be employed, and the many incidental advantages 
wnich resulted from its use, such as the reduction of waste, safety, 
convenience, increased output, health of employés, and economy of 
labour. Many of the audience took part in the discussion which 
folluwed. 

An informal social evening and smoking concert is to be held 
on March 29th, at 7.30 p.m., at the Albert Tavern, Victoria 
Street, S. W. Early application should be made for tickets (2s. 6d. 
each), which are obtainable from Mr. Tooley, at 34, Victoria 
Street, S.W. 


A meeting of the LIVERPOOL SuB-CENTRE was held on Monday, 


March 16th, when Lieut.-Col. E. O'Brien read a paper on " The 
Application of the Electric Locomotive to Main-Line Traction on 
Railways." The paper dealt with the history of the subject, general 
problems of design and operation, and the advantages of the elec- 
triication of main and suburban lines. A lengthy discussion 
followed. 

Edinburgh Electrical Society.—The eighth general meeting was 
held on March 10th, at the Philosophical Institute. An interesting 


* 


evening was spent in the discussion of emergency measures taken 
to deal with motor and other plant breakdowns. The question of 
“ Joints v. Connectors" in wiring installations was also debated. 
It was intimated that the members would meet on Wednesday, 
March 24th, at the Telephone Exchange, Rose Street, Ecinburgh, 
at 8 o'clock. 

The Birmingham and District Electric Club.—At a meeting, on 
March 13th, a paper was read by Mr. W. E. Warrilow, A. M. I. E. K., 
upon " Advertising in the Engineering Industries.” The lecturer 
stated that engineering advertising had not yet received that 
serious consideration which its relation to sales would seem to 
justify, although there were signs of great improvement. As a 
rule, even the largest firms spending large sums of money did not 
appear to attach the same importance to spending the money wisely 
as they did in other departments. There was room in the business 
for men with an engineering training, who had а natural aptitude 
for publicity work. The importance and responsibility of the 
work should be realised, and a commensurate salary paid ; the best 
men would then be attracted to it. Mr. Warrilow made & special 
appeal to manufacturers to support their trade papers rather than 
issuing large numbers of circulars, " house organs," and the like ; 
with greater support the trade Press could give betterservice. The 
writers statement that engineers had nothing to learn from 
American advertising caused some little dissent. Mr. Warrilow 
was accorded a hearty vote of thanks at the close of the meeting. 


Wireless Society of London.—Mr. A. A. Campbell-Swinton, 
president of the society, delivered his annual address on March 27th, 
&t the Royal Society of Arts. The address (which was entitled 
“Some Wireless Wonders") was an exceedingly interesting one, 
aud was received with enthusiasm by the audience, which filled the 
lecture hall to overflowing. The address was illustrated by a series 
of experiments whereby the audience were shown the enormous 
strides which have been made in the science of wireless telegraphy 
since the last presidential address was delivered in 1914. A 
message which had been sent specially from Paris by General 
Ferrié, a vice-president of the Wireless Society of London, was 
made audible and visible on a screen to the audience, and in 
addition wrote itself out in Morse characters on a tape machine. 
This and other special messages from the Air Ministry and the 
wireless station of the Radio-Communication Co. at Slough, were 
received and made audible to the audience, not on the usual external 
aerial, but on а simple loopof wirestanding upon the lecture table. 
Mr. А. A. Campbell-Swinton paid tribute to the Fleming valve, 
without which it would have been impossible to obtain these results. 

The proposal for affiliation of provincial clubs and societies haa 
met with most favourable response, and all the principal wirelees 
clubs in Great Britain are now affiliated. A conference of these 
clube, at the invitation of the Wireless Society of London, was held 
in the afternoon of the same day. 

The conference was held under the presidency of Sir Charles 
Bright, F. R. S. E., supported by Admiral of the Fleet Sir Henry B. 
Jackson, G.C.B.; Captain F. C. Loring, R.N., representing H.M. 
Postmaster-General; and other vice-presidents and officers of the 
Society, including Mr. Frank Hope-Jones, M.I.E.E., chairman; 
Major Basil Binyon, O. B. E., vice-chairman; and Mr. Lealie 
McMichael, hon. secretary. Wireless clubs of the following towns 
and suburban districts were represented by delegates at the 
conference :—Burton-on-Trent, Plymouth (two clubs), Southport, 
Altrincham, Woolwich, Brighton, Sheffield, Manchester (two clubs), 
Stoke-on-Trent, Derby, Glasgow, Bristol, North Middlesex, and 
Peckham. Sir Charles Bright in his opening speech said that the 
object of the meeting was to discues the general terms on which 
affiliation should take place, and whether future conferences 
should take place in London or in various towns from year to year. 
The president called upon Mr. Норе-Јопев to welcome the delegates, 
after which the delegates were invited to express their opinions 
on behalf of their clubs, and to ask questions upon matters 
on which they desired information. Captain Loring made an 
official statement in which he pointed out how strongly the Post 
Office officiala were in favour of any amalgamation, which would 
tend to keep amateurs within the limits of their licence. He stated 
on what terms the Post Office proposed to grant transmittiny 
licences, viz. :—A licence of about 10 watts where an amateur could 
prove that he thoroughly understood the apparatus he was asking 
to make use of, that he was conversant with the Morse code and 
proficient, and that his transmitting station was to be used for 
genuine experimental work, and not merely for communications 
with other stations in a general way. Admiral Sir Henry 
Jackson, at the close of the conference, in an able speech, pointed 
out how much in the past wireless telegraphy had benefited by the 
amateur experimenter, 


E. P. F. A.— The first annual dinner of the Northern Section of the 
Irish Division was held on February 26th at Belfast, under the 
chairmanship of Mr. B. Croft. After the toast of "The King,” 
Mr. J. McMordie, in proposing “ The E. P. E. A.,“ gave a brief résumé 
of the activities of the Association to date, and congratulated the 
Northern Section on its progress during the brief period sinoe its 
inception. 

The vice-chairman, Mr. Figgott, proposed the “Guests and 
Artistes.” Mr. T. W. Bloxam, city electrical engineer, responded 
on behalf of the guests, and said that the chief aim of the E.P.E.A. 
was the promotion of efficiency in the generation and distribution 
of electrical power. Mr. J. Wyld also responded, and said that 
the E.P.E.A. supplied a long felt want, bringing together for 
mutual benefit isolated and scattered members of the technical 
staffs. He wished the Association every success. 

During the evening an entertaining and enjoyable programme 
was contributed to by the following artistes: — Messra. D. Wilson, 
H. McIvor, J. Wilson, R. Bolton, E. Lee, A. Holland, G. Fawoett, 
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D. Anderson, and J. Hardy, the accompaniments being efficient] 
p by еа J. Hanna and J. Wilson. ў i 
ore the ev g termina’ Mr, Bl posed 
thanks to the chairman. i^ ТЕ р 
The chairman, in reply, thanked Mr. Bloxam for his kind 
оре and all present for the hearty way they had received the 


Royal institution.—The following are among the lecture 
arrangements for after Easter :—Major G. W. C. Kaye, two lectures 
on Recent Advances in X-Ray Work”; Prof. W. Н. Eccles, two 
lectures on “ The Thermionic Vacuum Tube as Detector, Amplifier, 
and Generator of Electrical Oscillations”; Prof. J. Н, Jeans, two 
lectures on “ Recent Revolutions in Physical Science” : (1) Theory 
of Relativity : (2) Theory of Quanta. (The Tyndall Lectures). 
The Friday evening meetings will be resumed on April 16th, when 
Prof. J. . А, MoClelland will deliver a discourse on “Ions and 
Nuclei. Succeeding discourses will probably be given by Lord 
Rayleigh, Prof. J. A. Fleming, Prof. W. L. Bragg and others. 


Faraday Soclety.—A general discussion on * Basic Slags : Their 
Production and Utilisation in Agricultural and other Industries " 
will take place on Tuesday, March 23rd, 1920, from 7.30 to 10.30 p.m., 
in the Rooms of the Chemical Society, Burlington House. Prof. 
F. G. Donnan, F. R. S., vice-president, will preside, and Dr. E. J. 
Russell F.R.S., will give a general survey of the subject, after 
иза e о ше will read papers on “The Demand 

or 0 ^s lace in the Development of Agri k 
and allied questions. j TS 

Institute of Metals.—At the annual meeting last week, the 
presidential add: өза was read by Engineer Vioe-Admiral Sir George 
Good win, K.C.B., dealing mainly with the propelling machinery of 
warships, turbine blading, the corrosion of condenser tubes, pro- 
Lo а вас екше g metals. 

anu inner on Friday last, amongst the guests were 
Capt. Н. Riall-Sankey, Prof. W. Н. Bragg, Dr. J. E. Potavel, Mr. 
W. О. Smith, Mr. Roger Т. Smith, Mr. С. С. Paterson, Mr. C. H. 
Wordingham and Mr. G. Shaw-Soott (seoretary). 


Pee ee eee 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also olectric tramway and railway officials, to keep readers of the 
ELBOTRIOAL REVIEW posted as to their movements, 


The salary of Mr. A. B. Dayson, general manager of the 
Sunderland Corporation tramways, has been advanced from 
5100 to £850 per annum. An amendment that the increase 
be only £100 was defeated by the casting vote of the Mayor. 

The Times states that Sir James Dewar has been elected a 
corresponding member of the French Academy of Sciences. 

Exeter T.C. has increased the salary of the tramway man- 
ager from £350 to £450 a year, by two equal instalments, 
the first to date from November Ist, 1919. 

Мг. R. B. MITCHELL has been recommended by the Com- 
mittee in charge for the appointment as general manager and 
engineer of the Glasgow Town Councils electricity de- 
partment, in succession to Mr. W. W. Lackie, who was re- 
cently appointed a Commissioner under the Ministry of Trans- 
port. Mr. Mitchell, who is 48 years of age, served his ap- 

enticeship as an engineer with Messrs. Muir & Houston, 

ing Park, and entered the Glasgow T.C. service 22 years 
ago as shift engineer in charge of the Tontine and Claremont 
battery stations, and was for three years resident engineer 
at the Port Dundas station. Then he was promoted mains 
superintendent, and for twelve years had charge of the trans- 
mission and distribution sides of the undertaking. Three 
years ago he was appointed deputy chief engineer and super- 
intendent of stations, and an important part of his work has 
been the supervision of the erection of Dalmarnock power 
station. He is a member of the I.E.E. and of the Institution 
of Engineers and Shipbuilders in Scotland. For twelve years 
he was a lecturer in the Royal Technical College. 

Mr. S. S. Bnarp, who has just been appointed deputy chief 
engineer in the Glasgow Corporation tramway department, 
is an Edinburgh man, and he received his education et the 
Heriot Watt College there, and at the Royal Technical Col- 
lege, Glasgow. Не joined the service of the Glasgow tram- 
ways in 1901, just before the electrification of the whole 
system, as assistant engineer, graduating to chief electrical 
assistant. Mr. Braid acted during the war with the Ministry 
of Transport in a voluntary capacity as an inspector of en- 
gineering works, and later as captain and adjutant in the 
2nd Batt. Highland Light Infantry. 

Rhyl Corporation has increased the salary of the electrical 
engineer from £275 to £310. 

The Highways Committee of the L.C.C. recommends that 


Mr. А. С. CLARKE, chief publicity assistant, Sheffield Corpora- . 


tion Development Committee, be appointed publicity assistant 
in the tramways department, at a salary of £300, rising to 
£400 per annum, plus temporary war allowance of 920 per 
cent. and a war bonus of £70 to £73 a year. 

Mr. R. E. WiNEKFIELD, M. I. E. E., has just returned, after 
15 years, from India, where he held the position of agent and 
chief engineer to the Calcutta Electric Supply Corporation, 
Ltd. The home board of this company has appointed him 
to be its general adviser. Mr. Winkfield, who is a past-chair- 
man of the Calcutta local eection of the Institution of Elec- 


trical Engineers, has now associated himself with the Robert- 
son-Cole Co., of 5, Bishopsgate, London, E.C., and New York 
which firm, in conjunction with Mesars. Graham & Co., o 
Calcutta and Bombay, have established a large connection 
with the mills and factories throughout India and the East, 
by acting as buying and shipping agents in the United King- 
dom and America. Mr. Winkfield has had a long experience 
of Oriental erence ng requirements. Prior to going to the 
East he was connected with various electric supply manufac- 
turing and railway companies in England. 

On February 28th the employés of the Walsall Corporation 
electric supply department (Darwall Street sub-station) pre- 
sented an attaché case and some technical books to the mains 
engineer, Mr. J. D. SPARE, who is leaving. Mr. E. W. 
Eynon, sub-station foreman, made the presentation. Gifts 
were also made to Mr. T. Southgate, who His gone to Sun- 
derland ав meter test-room foreman, and to Mr. О. Waidson, 
until lately a sub-station engineer. 

We are informed by Messrs. Swarren, Ltd., of London, 
W.C., that Mr. S. A. M. Rose, the late managing director, is 
no longer connected with the company in any official capacity. 


Obituary.—Mn. W. Munro.—The death is announced of 
Mr. William Munro, late electrical engineer superintendent 
of the Midland Railway, Belfast. ' 

Мв. W. Ricpen.—The death occurred suddenly on March 
10th, whilst officiating as Worshipful Master of the Lewises 
Lodge of Freemasons, of Mr. William 1 electrical en- 
giener of the Ellington Works, Princess „ Ramsgate. 


NEW COMPANIES REGISTERED, 
West Lancashire Electrical Co., Ltd. (165,565).—Private 


ccmpany. Registered January 31st (delayed at Somerset House). Capital. 
£2,000 in £1 shares. To carry on the tusiness of electricians, electrical, 
mechanical, motor, telephone and general engineers, &c. The first directors 
are: W. Bateson, Newlands," Newton Drive, Blackpool; L. C. Speed, 27, 
Promenade, Southport; T. Healy. 57, Sussex Road, Southport. Secretary: 
L. C. Speed. Registered office; Princes Street, Hoghton Street, Southport. 


South-Western Engineering Co., Ltd. (164,829).—Private 
company. Registered March 4th. Capital, £10,000 in £1 shares. To take 
over the business of general and electrical engineers carried on by L. G. 
Moiseiwitsch at Point Pleasant Works, Wandsworth, as the 


Stone and J. 
Stone, 71, 


* South-Western Engineering Co." The first directors are: L. G. 
Linden Gardens, Bayswater, W.; J. Moiseiwitsch, 21, Stanwick Road, West 
Kensington; E. Moiseiwitsch, 21, Stanwick Road, West Kensington; D. de 
Groot, 3a, Montagu Mansions, Baker Street, W. Secretary: . Kenward. 
Registered office: Point Pleasant Works, Wandsworth, S.W. 


Levant Irou and Machinery Co., Ltd. (164,813 Private 
company. Registered March 4th. Capital, £25,000 18s. in 5. 6 cent. 
cumulative preference shares of £5 cach and 18 deferred shares of 1s. each. 
To carry on at Constantinople and elsewhere the business of importers of and 
dealers in metals, agricultural implements, electrical and other machinery 
and implements, &c. The first directors are: W. J. Whittall, Impasse 
Whittall, Grande Rue Mahmondich, Galata, Constantinople. The Board of 
Trade authorises the company to acquire parts of the undertakings of J. W. 
Whittall & Co., Ltd., and George Chisnell & Co., Ltd., the books and docu- 
ments of which undertakings are liable to inspection under the Trading with 
the Enemy Act. Registered office: 8, Serjeant's Inn, Е.С 


Scottish Welding and Sheet Metal Co., Ltd. (11,007).— 
Private company. Registered in Edinburgh February 28th. Capital, 23,000 
in £1 shares. To carry on the business of electric and oxy-acctylene gas 
welders, coppersmiths and engineers and merchants, &c. The first directors 
are: А. R. Duncan, 66, Hamilton Place, Aberdeen, merchant; J. Johnston, 
49, Hamilton Place, Aberdeen, solicitor; R. D. Moncur, Duncairn, Great 
Western Road, Aberdeen, merchant; C. A. McArthur, Great Western Road, 
Aberdeen, brassfounder. Secretary: J. Johnston. Registered office: 129, Union 
Street, Aberdeen. : 

Colonial and Foreign Glass Industries, Ltd. (164,843).— 
Registered March 5th. Capital, £750,000 in £1 shares. To carry on the 
business of manufacturers, merchants, importers and exporters о! glass, jn- 
cluding glass, electric lamp bulbs, tubing rod, bulbs for miners' lamps, wire- 
less telegraphy and lamps of all kinds, glassware for ecientific, medical, 
optical and industrial purposes, &c. The first directors are: C. C. Hatr ‚ 56, 

pper Brook Street, W.; P. ]. Mitchell, 37, Avenue Road, N.W.; T. B. 
Kitson, 72, Albion Street, Leeds; L. Owry, Holwood House, Walton-on- 
Thames. Minimum cash subscription, £7. Registered office: 6, Austin Feiars, 


E.C. 
Fred Rothwell, Ltd. (104,918 .—Private company. Re- 
gistered March 6th. Capital, £3,000 in #1 shares. To carry on the business 
of electricians, mechanical engineers, workers of electricity, motive power, 
igh and heat, switchgear makers, &c. The first directors are: Е. Rothwell, 
52, Cronkeyshaw Road, Rochdale, electrical engineer; E. Grimshaw, Ashtead, 
Fairhaven, Lytham, flock manufacturer. Solicitor: J, A. Hudson, The Butts, 


Rochdale. 
Union Electric Welding Co., Ltd. (164,940).—Private 


company. Registered March 6th. Capital, £15,000 in £1 shares. To carry 
on the business of electric, blow-pipe and other forms of welding and solder- 
ing, shipbuilding and repairing, &c. The first directors are: H. H. Fletcher, 
8, Crescent Road, Brighton, shipbuilder; G. W. Roger, '' Iona," 44, Dart- 
mouth Row. Blackheath, naval architect; J. M. Wilkinson, 10, St. Austell 
Road, Blackheath, secretary; E. H. Jones, Duxbury, Kew Road, Richmond, 
engineer; W. A. Hunter, Charlton Lodge, London Road, Thornton Heath, 
merchant; J. Coldwell, M.I.C.E., M.J.E.E., Nanfans Grange, Great Missenden, 
Bucks. $olicitor: W. E. Mortimer, 18, Austin Friars, E.C. 


Tees-side Electric and Plumbers’ Stores, Ltd. (164,903).- - 
Private company. Registered March 5th. Capital, £2,000 in 21 shares. Tw 
carry on the business of manufacturers, importers and exporters of and whole 
sale dealers in electrical plant, plumbers’ and glaziers’ merchants, general 
electrical engincers, &c. The first directors аге; E. Phillips, 1, Church Street, 
West Hartlepool; F. Thompson, 6, Clifton Avenue, West Hartlepool; Henriette 
Hayman, 63, Church Street, West Hartlepool; R. Winspear, 13, Commerciae 
Street, Middleton, Hartlepool. Registered office: 76, Reed Street, West Harm 


Street, Grimsby; R. Н. Charlton, Royal Dock, Shipyard, Grimsby; Н. Dring, 
Finsbury House, Abbey Drive West, Grimsby; J. Davison, 130, Leysby 
Avenue, Grimsby; D. Good, The Lines, Woolsby Road, Grimsby; A. Н. 
Gidley, Elmdens, Woolsby Road, Grimsby; Н. R. Hookey, 11, Somersby 
Street, Grimsby; G. Н. Unwin, 82, Rainton Avenue, Grimsby. Registered 
office: 29a, Victoria Street, Grimsby. 
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B. E., Manufacturing Co., Ltd. (164,872). — Private com- 
pany. Registered March 5th. Capital, £10,000 in 9,950 ordinary shares of 
£l each and 1,000 deferred shares of Is. each. To enter into any contracts 
ns manufacturers for and on behalf of the В.Е. Company (of London and 
Birmingham), Ltd., for the appointment of the last named company as sole 
selling agents for the products of this company, to carry on business as 
designers, manufacturers, exporters and importers of and dealers in electrical 
apparatus, advertisement signs, burglar alarms, glass, porcelain and rubber 
goods, &c. The subscribers (cach with one ordinary share) are: C. D. Falcke, 
97, Upper Thames Street, E.C. (managing director of B. E. Co. of London 
and Birmingham, Ltd.); C. White, 57, Upper Thames Street, E.C., electrical 
engineer. Managing director: C. D. Falcke. Secretary: C. White. Regis- 
tered office: Hendon House, 57, Upper Thames Street, Е.С. 


Engineering and Lighting Equipment Co., Ltd. (165,048). 
Private company. Registered March 10th. Capital, £15,000 in £1 shares. 
‚То take over the business of electrical and mechanical engineers and manu- 
facturers carried on at the Sphere Works, St. Albans, by Bird & Wells, and 
lately acquired by them from Engineering and Arc Lamps, Ltd. The sub- 
scribers (each: with one share) are: W. Bird, 61, Evershot Road, N.4, electrical 
engineer; G. J. Wells, 524, [he Broadway, Crouch End, М.В, electrical engi- 
neer. Permanent directors: W. Bird, С. J. Wells and S. A. Marples. Regis- 
tered office: Sphere Works, St. Albans. 


Arthur Duckham & Co. (1920), Ltd. (164,834).—Private 
company. Registered March Sth. Capital, £50,000 in £1 shares. To take 
over the business of Arthur Duckham & Co., Ltd., to carry on the business 
of consulting, gas, mechanical, electrical, water supply and chemical engi- 
neers, beating specialists, gas makers, whurfingers, shippers, &c., and to 
adopt agrecments (1j with the said old company; (2) with Woodall, Duckham 
& Jones (1920), Ltd.; and (3) with the Woodall Duckham Vertical Retort 
and Oven Construction Co., Ltd.,, Arthur Duckham & Co., Ltd., Gibbons 
(Dudley), Ltd., Newton Chambers k Co., Ltd., Thomas Vale & Sons, Ltd., 
Sir William J. Jones, ‘Woodall Duckham Vertical Retort and Owen Con- 
struction Co. (1920), Lid., and Woodall Duckham & Jones, Ltd. The sub- 
scribers (each with one share) are: E. М. Bonus, 11, Stafford Mansions, 
Buckingham Gate, S. W., solicitor; Phyllis Joshua, 89c, King Henry’s Road, 
N.W.3, private secretary. The first directors are: Sir Arthur M. Duckham, 
K.C.B., Sir William J. Jones, K. B. E., and Lieut.-Col. Н. W. Woodall, C. I. E., 
each of whom shall acquire 10,000 shares within 90 days from date of in- 
corporation, and thereafter shall be permanent, subject to holding such shares. 
Solicitor : E. M. Bonus. Registered office : Thanet House, 231-2, Strand, W.C. 


Fintona Electric Light Co., Ltd. (4,918).—Private com- 
pany. Registered in Dublin March Ist. Capital, £4,000 in £1 shares. To 
carry on the business indicated by the title, The subscribers (each with 100 
shares) are: F. Bradley, Fintona, M.D.; Н. F. Jones, Fintona, provision mer- 
chant; J. F. Buchanan, Fintona, hardware merchant; M. J. McCarroll, 
Fintona, publican; Е. J. McAtee, Fintona, auctioneer; G. Stewart, Fintona, 
draper; S. Stewart, Fintona, provision merchant; T. Tubman, Fintona, pro- 
vision merchant; S. M. McCrea, Fintona, drapery merchant. The first 
directors are: Dr. Е. Bradley, J. Baxter, S. M. McCrea, Н. Е. Jones and 
J. F. Buchanan. Solicitors: Dickie and Carson. Omagh. 


Sewell Electric Co., Ltd. (165,035).—Private company. 
Registered March 10th. Capital. £2,000 in £1 shares. То carry on the 
business of electricians, mechanical engineers, &c. The first directors are: 
C. Lord, 12, Kelso Road, Leeds, salesman; J. Wilkinson, 12, Kelso Road, 
Leeds, salesman. Qualification, 100 shares. Registered office: 12, Kelso Road, 
Leeds. ` i 


t 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Switchgear & Cowans, Ltd.—Particulars of £18,000 de- 
bentures authorised February 13th, 1920, the amount of the present issue 
‘being £50, the company’s property, present and future, including uncalled. 
No trustees. Property changed. | 


Mann, Egerton & Co., Ltd.—Satisfaction in full on Feb- 
‘ruary 23rd, 1920, (a) of debenture dated October 3rd, 1312, securing not 
more than £10,000, and (b) of mortgage dated December 2nd, 1912, securing 
£3,000. 


National Telewriter Co., Ltd.—Issue on March 1st, 1920, 


of £539 debentures, part of a series already registered. 


Dubilier Condenser Co., Ltd.—Debenture for £20,000, 
dated February 17th, 1920, charged on certain leasehold property. Holders: 
L.C.W. and Parr's Bank. 


Allen, West & Co., Ltd. (108,870).— Capital, £150,000 :п 
"41 shares. Return dated December 29th, 1919. 112,940 shares taken up and 
‘fully paid in cash. Mortgages and charges, £100,000. 

. Rangoon Electric Tramway and Supply Co., Ltd.—Satis- 
faction to the extent of £8,323 on February 18th, 1920, of debenture stock, 


dated February Ist, 1906, December 22nd, 1908, and November oth, 1913, 
„securing £250,000. 


CITY NOTES. 


T i The Earl of Selborne, K.G., presided at 
Telegraph the annual meeting on March llth. He 
Construction and said that in the balance sheet the deben- 
Maintenance tures disappeared, and the shares were 
Co., Ltd. doubled. The debts owing by the company 

1 and reserves for necessary contingencies 
were up a good deal. The reserve fund was down by the 
amount taken out of it last year in connection with the capital. 
The profit and loss was slightly higher than the previous 
year. Turning to the other side of the account, their pro- 
perty was up £200,000, which was due to the inflated value of 
all the material which they had to use in the business. The 
amounts owing to the company were roughly £50,000 more, 
and the cash at bankers and in hand, including deposit on 
account of contracts, was up over £200.000. The dividend this 
year on the double capital was 10 per cent., as against 20 per 
cent. last year. When he proposed the rearrangement of the 

' capital last year he was very careful to tell them that in his 
opinion it would not mean that they would be able to pay 
а higher dividend. They proposed to put £20,000 to the 
reserve fund again, and add another £10,000 to the pension 
fund. This year, for the first time since 1873, the shareholders 
found themselves in absolute possession of the property of the 
„company without any first charge or mortgage before them. 
That satisfactory state of affairs was brought about by the 


paying off of the 140,000 outstanding 4 per cent. debentures 
on January lst, 1919. During the year an issue of fully-paid 
shares amounting to £448,200 was made to the shareholders 
by appropriating £55,000 from the reserve fund, and by 
taking £39,200 from reserves for contingencies which were 
no longer required. That had been done in order to bring 
the share capital of the company more into accord with the 
capital employed in the business. The amount of capital 
required for carrying on such a manufacturing business as 
theirs in these days was quite double what it was before the 
war; much more money had to be provided every week for 
wages, and also in the monthly accounts for the purchase of 
materials, They were fortunate in being able to use their 
reserves to provide that money, but they must husband their 
resources in view of the future. Last year their output was 
not so great as it had been in many years before the war, 
but yet they paid away three times as much in wages as in 
any year before the war. Their cash at bankers and in hand 
no doubt appeared to be large, but that item was greatly 
increased at the end of last year by some large payments by 
instalments on account of contracts which had just been 
made, and upon which work had not then been commenced. 
Those funds, therefore, were not cash in the ordinary sense 
of the word, but must be considered also as a liability. Their 
turnover during the year was large, and Шеш profits had 
been above the average of the past five years, but the en- 
hanced price of materials compelled them to lock ир a much 
larger sum of money than in past years. Their factories con- 
tinued to be full of work, and they were constantly pressing 
upon the limits of possible supplies of materials, particularly 
copper and steel. lhey were exporting a fair proportion of 
their trade to America, which should help to promote a return 
to a normal rate of exchange between the two countries. 
Throughout the war and since, submarine cables had played a 
very important part. It was not possible to conjecture how 
the war could have been carried on without, cable com- 
munication. It fell to England's lot to maintain that great 
System, and even to lay many new cables during the war, 
and the company had had its share in that perilous work. 
In consequence of the suspension of general renewals during 
the past five years, there was to-day а world shortage of cable, 
with a great necessity for increased production. There was 
no cable working to-day that was not carrying а greater 
traffic than it ever carried before, and ав the cable systems 
were working efliciently, and telegraph cómmunication had 
increased enormously, all the more lines were required. At 
this time it was necessary for them to try and fill all their 
customers' requirements, во that they might not have to look 
elsewhere, and in doing that they hoped for the loyal help 
of their staff and workers. 'The fact was there was a general 
demand for higher wages, and an improved standard of living, 
and labour was also asking for shorter hours. Those good 
things could only be maintained by all doing their best and 
taking trouble to increase production. There were two things 
which everyone in the country ardently desired—a reduction 
in the cost of living and no unemployment. He was con- 
vinced that both those things could only be achieved by in- 
creased production. The report was adopted. 


The annual meeting held on 9th inst. 


Metropolitan presided over by Mr. A. W. Tait, who said 
Electric Supply that the gross revenue was 18 рег cent. 
C., Ltd. better, and the revenue from sale of cur- 


| rent 19 per cent. better, than in 1918. 
Units sold decreased by 6 per cent. Increased revenue waa 
largely due to extension of the lighting load during the last 
quarter of 1919 and partly to increased charges. The decrease 
in units sold was due to munition work load in the Western 
area coining to an end; the change over to peace tiine industry 
took some time to accomplish. There was also a cessation 
of night work, and a practically universal adoption of the 
48-hour week. Towards the end of the year they again com- 
menced to register growing increases in load over the cor- 
responding penod of 1918. One satisfactory feature had been 
the number of new consumers connected during the year, 


representing 2,867 Kw. The demand for electricity for all 


purposes was broadening out considerably, and their chief 
difficulty at present was to cope with the new business which 
was offering, particularly in the industrial area in the West. 
The new consuniers in. London alone, however, were nearly 
five times more numerous than in 1918. Since the close of the 
year the units generated had shown а satisfactory increase, 
and there was every indication at present that this should 


continue. This expansion naturally entailed additional capital 
.expenditure on plant and mains. The costs of generation and 


distribution showed an increase of approximately £29,000, 
£14,000 of which was accounted for by the increased cost of 
coal. The increase in wages and salaries accounted for ap- 
proximately £9,700 of the increase in costs. Tbe wages for 
the current year would be still further increased by & sum 
representing an additional war allowance of 5s. per week, 
which was granted in January last. Substantial increases in 
the war allowances had also been granted to the staff to 
nieet the increased cost of living. Within the past few davs 
thev had received intimation that the trades unions in the 
Joint Industrial Council Divisional Area No. 10, being their 
area, bad applied for a further advance of 10s. per week. 
He hoped it would not be very long before they could call 
a halt to the constant cycle of increasing costs and inflated 
prices. This, however, could only be brought about by the 
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strictest economy all round, and by everybody saving. With 
regard to coal, the increase of 25 per cent. in railway freights 
represented the equivalent of about ls. 10d. per ton. ‘Lhe 
ditliculty. of maintaining supplies during the last few months 
has been greater than at any period during the war. ‘There 
had been labour troubles at certain collieries, then came the 
rallway strike in September last, and the worst trouble of 
all was probably the shortage of trucks, which still continued. 
The new 4,000-kKW. turbine installed at Willesden station was 
just about to be put on load, and they had placed contracts 
for а further increase in the boiler capacity at that station 
and certain plant at the sub-stations. Ihe item of capital ex- 
penditure would show a substantial increase over the next 
few years if they were to. provide adequately for the demand, 
which would involve not only further generating plant, but 
also a large increase in mains and distributors. "hey were at 
present installing further plant in the Üxbridge power station, 
to provide for the growth of load in that district, and had 
laid high-tension mains from that station to the Ironbridge 
sub-station of the Metropolitan Co. to supply part of the 
demand in that area. It was intended in due course to con- 
tinue the high-tension main to connect up with the Willesden 
power station, so that the requireinents of that part of the 
western area might be fed from either station. The expendi- 
ture to which they were comlitted in the Uxbridge area 
would probably involve a further £150,000. The increase in 
load in the Metropolitan area, not only in London and Pad- 
dington, but also in the western area, would shortly necessi- 
tate installing further plant in the Willesden station and 
the laying of additional feeders-—particularly in the western 
are&. Expansion could not go on indefinitely without the 
expenditure of further capital. The whole question of capital 
expenditure was receiving constant attention, and would be 
carrled out step by step following the lines of a plan of general 
development of the district which had already been agreed. 
The progress which had been made since the close of the year 
so far supported the opinion that they would be able to 
continue the rate of dividend now recommended, and next 
year he hoped to submit as satisfactory a state of affairs as 
to-day. Later the speaker referred to the Electricity Supply 
Act, and to the association among the leading London com- 
panies. This was à considerable step in the right direction, 
and he hoped it might go through to its logical cenclusion, 
which would not only mean the unification of supply within 
the London area, but also the unification of the interests of 
the companies and authorities at present giving supply within 
that area. | 

| Mr. W. F. Fladgate, presiding at the 
annual meeting on March llth, said that 
the chief outstanding feature of the year 
had been the increase in the units sold 
and the consequent increase in the gross 
revenue, In the City area they had 
reached the highest record ever touched, the output being 
nearly two million units more than in 1911, the previous 
record year. In the West End area the output was the 
highest of any preceding year except 1913, and had the sale 
of current for publie lighting been normal the output for 
even that year would have been exceeded. In 1918 and last 
year they did some of the repairs which during the war it 
was practically impossible to do. 'They also ordered new 
plant to enable them to get over their difficulties. | Unfor- 
tunately endeavours in that direction met with no great suc- 
cess; orders long since given, throdgh various causes, more 
particularly the moulders’ strike, had not been filled. For 
instance, a large turbine which should have been in position 
in November last, so as to meet the winter load, he feared, 
would not be delivered until June next. Costs had again 
risen, the main cause being the cost of labour and the 
price of coal. The full effect of the official awards increasing 
the cost of labour had now been felt. Increases sanctioned 
made the war bonus pavable to all employés no less than 
33s. 6d. per week, and a further award, increasing the wages 
of some of the engineers, was made in Februarv last. With 
regard to the delivery of coal, thevy— and all other electrical 
lighting companies—felt that they had not been treated 
fairly by the authorities. They had been practically obliged 
to take whatever was delivered at the price which was fixed, 
and in many cases what had bcen delivered was little more 
than rubbish. They sincerely hoped that some arrangement 
would be made in the near future to rectify this. In 1914 
their coal bili did not amount to £40,000; in 1918 it was 
£103,000, and last year no less than 157.000. As against 
that, however, receipts had largely increased; those in the 
West End by some £70,000, and in the Citv by nearly 
£100,000, showing good progress under adverse circumstances. 
Their maximum price in the Citv was fixed after the maxi- 
mum price which was fixed for the competing company, and 
while that company was allowed to go up to a maximum con- 
siderably exceeding theirs, thev had been prevented by the 
authorities from increasing their maximum beyond the verv 
moderate one which existed, and one which did not in anv 
way correspond with the increased expenditure involved in 
producing energy. The amount spent upon repairs and main- 
tenance is again very large—in the Су upwards of 250.000, 
and in the West End some £95,000. Notwithstanding these 
adverse circumstances, thev found themselves in the position 
of showing a more satisfactory result so far as the interests 
of shareholders were concerned. During last year their con- 


‘Charing Cross, 
West End and 
City Electricity 

Supply Co., Ltd. 


sulting engineer and engineer-in-chief had been carefully con: 
sidering the state of the station at Bow. Much had been 
spent upon repairs, but a considerable amount of capital 
expenditure would be required in order to enable the com. 
pany to meet the calls upon its resources. They did not, 
however, feel any doubt as to the prudence of the alterations 
and additions which they were inaking, nor did they think 
they would have any difficulty in arranging for the capital 
expenditure that would be required. They were giving the 
very greatest attention to an endeavour to decrease the cost 
of coal. ‘They hoped in the latter half of this year improve- 
ments will have been made which will have very aatis- 
factory eflects. No alteration has been made in the price 
charged to customers during the year. They looked forward 
to being able to maintain the prosperity of the company in 
the future. The chairman brietly referred to the Electricity 
Supply Bill, and to the appointment of the Commissioners. à 


The report for the year 1919 shows that 
City of London the additions, extn soul. and  replace- 
Electric Lighting ments under capital account have cost 
Co., Ltd. 1 an the аш ов off is 486,590 

or the year, leaving the net expenditure 

at £1,999,772. Including 423,050 to be carried 79 reserve, 
that fund now amounts to £336,615. The total revenue for 
the year was £526,372, including £5,756 interest on invest- 
ments and discounts, Ke. Generating and distributing costs 
£213,394, repairs and waintenance £21,327, street lighting 
expenses 48, 672; rent, rates, taxes, Management expenses, 
&c., £97,130, leaving £185,745, plus £20,019 brought forward. 
Interest on loans and debenture stock £23,863; contributions 
to provident and benevolent funds £5,682; written off cost 
of investments £10,000; to reserve £62,130. Preference divi- 
dend 6 per cent., less tax, ordinary dividend 10 per cent., 
and a bonus of 6s. per share on account of reduction of divi- 
dends for 1914 and 1915, less tax. Carried forward to 1990 
£33,050. The directors regard this result as very satisfactory. 
They have been able to give substantial benefits by the reduc- 
tion of charges to consumers dating from September lust. 
The gross revenue frum all sources given above compares 
with £339,859 in 1918; and the net revenue of £185,748 coin- 
pares with £149,267 in 1918. Average price obtained per unit 
sold 3.81d., against 3.274. in 1918. Units generated 38,744,187 
and sold 31,256,348 in 1919; units generated 31,731,491, and 
sold 26,656,655 in 1918. Maximum supply demanded : 1919, 
25,410 Kw.; 1918, 18,900 xw. Units sold for power 12,092,541 ; 
heating 5,070,399; together 56.76 per cent. of the total private 
sale. The provision of adequate coal supplies has caused 
considerable anxiety; supply was maintained without inter- 
ruption, notwithstanding very irregular deliveries, and the 
sadly inferior qualities obtained. The board has devised an 
employés' saving deposit scheme. Referring to the Electricity 
Supply Act, the report says that the intentions of the Govern- 
ment to revive the controversy of last session by reintroducing 
certain clauses must inevitably hinder extensions which are 
urgently needed, and cause delay when speedy construction 
Is essentially necessary. In the City of London the position 
1s urgent, and while the directors would have preferred to 
await disclosure of the Government's intentions, they have 
felt compelled to take immediate action in the public interest. 
In the belief that the Government cannot seriously desire to 
prevent the provision of an ample supply of electricity, апа. 
will not penalise those who endeavour to meet the growing 
demands of the community, the directors arranged, before 
the passing of the Act, for the erection of three large power 
units at the Bankside station, together with the necessarv 
converting sub-stations. This plant will be available for the 
supply of electricity in bulk to adjacent electricity supply 
undertakings, as well as for the company’s own needs. The 
capital expenditure involved is large, but the step is absolutelv 
necessary, unless the additional supplies required by existing 
and new consumers are to be refused. Authority is asked 
for to. increase the capital to £2,000.000 by the creation of 
£800,000 shares. It is proposed to divide each of the existing 
preference and ordinary shares of £10 each into ten £1 shares. 


At an extraordinary general mecting of 


British the shareholders, held on Monday, Mr. 
Aluminium A. W. 'Tait, who presided, said the meet- 
Co., Ltd. ing had been called to pass resolutions 


giving effect to the recommendations made 
by the directors to increase the capital to £1,500,000, and to 
capitalise a sum of £400,414, being part of the reserve account, 
and to apply that sum in paying up in full at par 400.414 ordi- 
nary shares, distributing the same to the holders of the exist- 
ing ordinary shares at the rate of two fully-paid ordinary 
shares in respect of every three ordinary shares now held. 
If the resolutions were passed that day, they would be sub- 
mitted for confirmation to a meeting to be held on the 30th 
inst., when further resolutions necessary in connection with 
the carrying out of the scheme would also be submitted. 
It was decided to make the recommendation now, before the 
submission of the ‘accounts for the vear ending December 
31st, 1919, but it was understood that the annual general 
meeting was to be held on the saine day as the confirmatory 
meeting. The reserves of the company at the present time 
were the debenture redemption account of approximately: 
£150,000, the general reserve account £470,000, and deprecia- 
tion reserve 2400.000 The appropriation of the £400,414 which 
was recommended: would come out of the general reserve 
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account, leaving a balance of approximately £70,000, subject 
to what might be added in respect of the year 1919. The direc- 
tors felt that in making that recommendation they were 
amply justified in view of the inherent strength of the com- 
pany's position, and they were only reinstating part of the 
capital which was written oll at the time of the reconstruction 
ten years ago, which aniounted to approximately £520,000. 
The reinstatement was being made out of the reserves that 
had been built up by the company since reconstruction, and it 
was gratifying alike to the directors as well as to the share- 
holders that they had been able to do so within such a 
comparatively short space of time. While he need not antici- 
ate the report and accounts, he might say that what he 
orecasted at the last annual meeting that the accounts for 
1919 would not be so good as those for the previous year, 
was the case. That was due to the fact that, owing to the 
cessation of hostilities and the accumulation of stocks of 
materials in the hands of the Government and of inanufac- 
turers, there had been a considerable diminution in the de- 
mand, which continued for at least the first half of the year. 
Since that time, as those stocks became absorbed and the 
industry had got back to its general peacetime manufacture, 
the situation had improved, and to-day the demand was good, 
although in common with other manufacturers they were 
experiencing an upward trend in costs, due to the increase 
in prices of materials and labour. The scheme of distribution 
Was a simple one, in so far as the existing shareholders would 
receive two new ordinary shares fully paid for each three 
5 shares which they now held, and in respect of frac- 
tions, the shares representing those fractions would be allotted 
to trustees who would in due course sell the shares and dis- 
tribute the proceeds in cash to the parties entitled thereto. 
The new shares would rank for dividend as from January 
Ist, 1920, and therefore they would not participate in the 
dividend which would be paid in respect of the year 1919. 
The resolutions were carried unanimously. 


The connections at the end of 1919 were 
Newcastle-upon: 316,737 H.P., an increase of 7,686 н.р. The 
Tyne Electric profit for the year was £948,194, against 
Supply Co., Ltd. £342,394 for 1918. There is put to reserve 
for plant renewals and improvements 
£30,000. Including £41,428 brought forward the total available 
profit is £259,022. Interest on debenture stocks, loans, &c., 
£77,393; nothing is put to reserve for special depreciation 
and contingencies other than the equalisation of dividends, ' 
as against 460, 000 last year. After paying the preference 
dividend and a total of 8 per cent. per annum on the ordinary 
shares, £9,598 is to be carried forward. Expenditure on 
plant renewals and improvements was £30,009. The very 
unsettled conditions in trade have had a serious effect upon 
the revenue of the year, but signs of improvement have 
shown themselves since the commencement of the current 
year. The additional capital expenditure of the year was 
£555,811, representing further extensions at Carville and Dun- 
ston power stations, and of the company's distribution system 
generally, particularly in the northern area, where some im- 
portant collieries are in course of being connected to the 
company's system. Negotiations with the N.E.R. regarding 
a supply of power for the electrification of its main line be- 
tween Newcastle and York are still proceeding. А housing 
scheme has been put in hand for the accommodation of the 
company's employés engaged at the new Tees power station ; 
73 houses are in course of construction in the neighbourhood 
of Billingham. The share capital was increased in November 
and the whole of the 41.500. 000 seven per cent. cumulative 
preference shares have been allotted. 


The annual meeting was held in New- 
castle on the 12th inst., Lieut.-Col. Frank 
R. Simpson, T.D., who presided, said that 
£19,000 had been spent on capital account 
—buildings, £1,627; plant, £9,100; mains, 
&c., £8,273; this would add to the earning 
power of the company. £16,000 had been provided out of 
the year's profits for depreciation, which brought the amount 
written off for depreciation to £89,500. The provision of a 
certain sum each vear for the redemption of the second de- 
bentures and for the leasehold redemption fund, which now 
amounted to £21,378. was equivalent to making a further 
provision for depreciation. Wages, salaries, rent, rates, coal, 
&c., stood at 458,650, a decrease of £7,333, but on the other 
hand, the total receipts showed a decrease of £7,959, which 
was due to the stoppage of the manufacture of war materials 
and the inevitable disorganisation of the factories during re- 
construction. However, there had been a marked recovery 
in the demand for power, and at the present time, there was 
a large number of inquiries from all quarters. In consequence 
of the increased cost of labour and materials, the directors 
had reluctantlv further increased the price of energy to con- 
sumers, though the reduction of 10s. per ton in the price of 
domestic coal would enable the company to allow a rebate 
of the accounts of domestic consumers, commencing from 
the present quarter. They had lodged a petition against the 
Newcastle-on-Tvne Corporation Bill which contained clauses 
conferring upon the Corporation powers to supply electrical 
energy to consumers near their tramwavs, which would affect 
the rights of the company. A Joint Industria] Council for 
the electric supply industry had been formed, composed of 
representatives of the employers and trade unions, the busi- 
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ness of which was to consider rates of wages, working hours, 
and all matters affecting the industry. It was expected 
the Council would keep the employers and men closely in 
touch with one another, and would, it was hoped, eliminate 
friction. 
At the annual meeting on March 15th, 
County of London Sir Ernest V. Hiley, K.B.E., who presided 
Electric Supply referred to the fact that the company h 
Co., Ltd. made satisfactory progress in every direc- 
a tion in spite of the ditficult times through 
which it had passed during the year. They were creating 
for the first time a general reserve account, and placing thereto 
а sum of £45,000 out of revenue. An increased dividend of 
l per cent. was to be paid on the ordinary shares, making 
8 per cent. Receipts from sale of current and meter rentals 
showed an increase of 29 per cent., and groes receipts an 
increase of 27 per cent. The total working costs increased by 
£56,261, so that about 70 per cent. of their increased revenue 
had been swallowed up in increased costs. Owing to the 
rapid growth of the business, the capital expenditure for the 
current year must necessarily be heavy, as they were increas- 
ing the capacity of their Wandsworth station to enable them 
to deal with the greatly increased demand. The commercial 
and general progress was in every way satisfactory. The 
gross revenue showed an increase of £124,305. The applica- 
tions for new business showed an increase of 8,582 KW., and 
the sale of units had increased by 2,161,409, while the demand 
on the company’s stations was 7,100 KW. over last year, and 
the number of consumers had increased during the year by 
nearly 3,000. Their bulk supply business also showed con- 
siderable expansion. The time had now come when they 
must proceed with the long-delayed programme of develo 
ment at Barking which had been held up during the war. Їп 
conclusion, referring to the Electricity (Supply) Act, the 
chairman said that the Bill had been radically amended in 
the House of Lords. the compulsory powers being struck out 
and certain disabilities and restrictions under which the 
industry was hampered removed, while many useful pro- 
visions which should materially assist the industry had been 
inserted. The powers of the new Act will be exercised by 
the Electricity Commissioners appointed under its provisions. 
Upon these Commissioners devolved the responsibility for 
delimiting areas throughout the country, and it was probable 
that London and the surrounding district would be treated 
as one area. Undertakers were to be invited to submit 
schemes in each area, and it was common knowledge that 
several schemes were in course of preparation. It was in- 
evitable that considerable time inust elapse before any com- 
plete scheme could become eilective, and probably the more 
comprehensive the scheme, the longer it would take to 
complete. In the meantime, the electrical load of London 
was growing rapidly, and their own сошрапу was faced with 
the need of large developments. They therefore proposed 
to proceed with the erection of the Barking power station, 
designed and equipped on the most up-to-date lines. 1 
station would suffice to meet the requirements of their own 
area, and it would be so designed as to be capable of rapid 
expansion to meet in a supplementary manner. increased re- 
quirements for bulk supplies which other areas might desire 
to receive. It would thus be their policy to assist in any 
way in their power all reasonable attempts—whether by com- 
panies or local authorities—to solve the common problem of 
securing an ample cheap and efficient electrical supply for 
the Metropolitan area. It was possible that the Government 
might introduce into Parliament this session a Bill containing 
some of the clauses rejected lust year, and the board would 
take all steps to protect shareholders’ interests. The progress 
in the company’s business shown since the close of the year 
was even more marked. There was an increase of 23 per cent. 
in the kw. of new business, and an increase of 22 per cent. 
in the units sent out. Apart from these figures, which were 
themselves a satisfactory indication of the progress and 
vitality of the company's business, the company had now 
reached a stage in its history when an increased margin of 
profit on the capital invested might be anticipated. 


Clarke, Chapman & Co., Ltd.—Final dividend on ordi- 
nary shares ls. 6d. per share, making 2e. 6d. for the year. 
To reserve £20,000; to depreciation £10,798; carried forward, 
subject to balance of excess profits duty for 1918 and 1919, 
£14,913. 

Durham County Electrical Power Distribution Co., Ltd. 
—Profit for the year £80,575. Available credit balance 
£72,403. Dividend of 18 per cent. for the year on ordinary 
shares (£72,000), carrving forward 4403. Outlay on capital 
account for the year £8,354. 

Victoria Falls & Transvaal Power Co.—Net earnings, in- 
cluding those of the Rand Mines Power Supply Co.. for 
quarter ended December 3lst, 1919, £207,421, before providing 
for taxation. 

The Beauly Electric Supply Co.—Five per cent. dividend 
on ordinary shares. A new generating set has been in. 
stalled. : 

Yorkshire Electric Power Co.—Letters of allotment for 
the new issue of debenture stock and ordinary shares were 


posted last week, 
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Llanel & District Electric Lighting & Traction Co., 
Ltd.— Presiding at the annual meeting, Mr. A. R. Holland 
said that the business of 1919 had been satisfactory. Ex- 
penses had been higher, but the demand for power had very 
materially increased рап during the last few months. 
The power plant had been added to and cable extensions were 
proceeding. The plant could not be in service before the 
end of last year as they had hoped, owing to delays in the 
delivery of material. When the new consumers under con- 
tract had been connected up the output of the station would 
be pecu doubled, and negotiations were in hand for 
further large contracts. The district, а most important manu- 
facturing centre, was rapidly developing, and the prospects 
of the company for electric supply were most promising. 
They would have to issue some new capital very shortly. 
Se ы paying 7 per cent. dividend, against 5 per cent. 
or А 


Bruce Peebles & Co., Ltd.—The report for 1919 states 
that the works were fully employed during the year; an 
extension has been made to the new shop for engineering 
work. The results are considered satisfactory, and the pro- 
spects for the current year are encouraging. The profit, in- 
cluding interest on investments, &c., and after deducting 

inistration expenses, the amount required for debenture 
service, and provision for excess profite duty, was £47,179, 
plus £3,574 brought forward. Of this, £8, has been put 
to depreciation reserve and £20,000 to general reserve. The 
preference dividend of 74 per cent. per annum (less income 
tax) 1s paid, and a further dividend of 24 per cent., making 
10 per cent. for the year; also 71 per cent., less tax, on the 
ordinary shares, leaving £5,462 to be carried forward. Meet- 
ing, Edinburgh, March 19th. 


Brompton & Kensington Electricity Supply Co.. Ltd.— 
Revenue credit balance for 1919 £29,362, plus £2,276 brought 
forward, and other receipts, making a total of £32,948. There 
Із written off cost of investments £181, and put to reserve 
fund 25,000; preference dividend 7 per cent.; dividend for 
the year on the ordinary shares 12 per cent.; directors’ addi- 
tional remuneration £1,000; to be carried forward 41, 280. 
Equivalent of 35 watt lamps connected increased by 30,470 
to 433,152; customers connected increased from 7,013 to 7,389; 
gross receipts £74,045, against £58,759; expenditure £44,683, 
against £40,272; net receipts £29,362, against £18,487. Average 
price obtained per unit 4.614., against 4.184. in 1918. 


British Insulated & Helsby Cables, Ltd.—Profit for 1919, 
after providing for estimated excess profits liability, £328,689, 
plus £99,292 brought forward. From this have to be deducted 
directors' and debenture trustees' fees and works committee's 
remuneration, £7,165; interest on first debenture stock, 
£22,500; interest on second debenture stock £10,000; prefer- 
ence dividend, 430, 000; depreciation on buildings, plant, 
machinery, &c., £50,000; to reserve, £50,000; to first mort- 
gage debenture stock redemption account, £5,000; ordinary 
dividend total 121 per cent. for the year, and a bonus of 2} 
per cent.; carried forward, £108,316. Both the Prescot and 
the Helsby factories were kept busy to their full capacity 
during 1919. 


Rangoon Electric Tramway & Supply Co., Ltd.—At an 
extraordinary general meeting held in London on March 8th 
it was resolved to transfer the control of the company from 
the London board to a new board of directors in Rangoon. 
In the course of an address at the meeting, Sir F. W. В. Fryer 
said that as the whole of the profits were earned in Burma, 
they were in sympathy with the proposal, as they appreciated 
the hardship of the shareholders residing in Burma ana 
India being called upon to pay Enylish income tax on the 
profits in addition to the Indian income tax. There was 
urgent need for the extension both of the tramways system 
and the electric supply. A large and considerable service of 
extensions was necessary, and was now long overdue. 


Greenwood & Batley, Ltd.—According to the Times," 
meetings are being held to approve of the sub-division of 
the £10 shares, both preference and ordinary, into £1 shares; 
to capitalise such reserves аз will permit of a distribution 
of additional shares amongst holders of ordinary shares in 
the proportion of one fully-paid £1 ordinary share for each 
£1 of ordinary capital at present paid up, and to increase the 
authorised capital from £400,000 to £600,000 by the creation 
of 200,000 new shares of £1 each. 


Davis & Timmins, Ltd.—The net profit for 1919, includ- 
ing £37,006 brought forward, after allowing for depreciation 
and commission to manager and excess profits tax on account 
of 1918, is £71.661. To general reserve account £2.000; to 
income tax account £7,572. Balance dividend at the rate 
of 10 per cent. per annum on the ordinary shares for the last 
half-year, making 8 per cent. per annum for the year (free 
of tax); a bonus of 17 per cent. out of profits ‘free of tax); 
carried forward, subject to special taxation £46,739. 


Barcelona Traction, Light & Power Co.—The net revenue 
for 1918 available for interest on the bonds pavable in cash 
and for construction expenditure was $2,516.920. against 
$2,354,964 in 1917. The interest payable in cash on the bonds 
for 1918 amounted to $1,109,422—Times. 


Western Telegraph Co., Ltd.—Interim dividend of 5s. 
рег share, free of income tax, for the year ending June 30th, 
1920. | | | 
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Para Electric Railways & Lighting Co., Ltd.—Mr. Follett 
Holt presided at the meeting held in London on inst. 
He said that considering the low prices ruling for rubber 16 
was very satisfactory to see that commercial activity at Para 
continued to grow, as shown by an increase of 6 per cent. in 
their passenger traffic, and an increase of 6% per cent. in the 
number of consumers of current. One of the directors had 
recently visited Para, and he reported the tramway and light- 
ing undertakings in an excellent state of repair. The gross 
receipts continued to show expansion for the current year, 
but owing to labour, fuel, and other increases, any gain might 
be more than set off by increased expenditure. On the other 
hand, there might be & material advantage from the very 
much improved value of the milreis for remitting purposes. 
Last year the average value was 14d.; at the present time 
they were receiving 18d. The collection of wild rubber and 
its exports from the Amazon did not show signs of disap- 
pearance, notwithstanding the growth of the plantation rubber 
industry in other parts of the world. Shipments in 1917-18 
were 27,430 tons, and for 1918-1919 33,150 tons. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the undermentioned securities under 
Temporary Regulation 4 (3):t— 

Eastern Extension, Australasia & China Telegraph Co., Ltd. 
-—100,000 shares of £10 each, £1 paid, Nos. 300,001 to 400,000. 

Eastern Telegraph Co., Ltd.—1,000,000 ordinary shares of 
£1 each, 2s. paid, Nos. 1 to 1,000,000. | 

Globe Telegraph & Trust Co., Ltd.—60,376 ordinary shares 
of £10 each, £1 paid, Nos. 181,128 to 241,508. 

Underground Electric Railways Co. of London, Ltd.— 
£700,000 6 per cent. 3-year notes, 1920-23. 

Western Telegraph Co., Ltd.—103,965 shares of £10 each, 
£1 paid, Nos. 207,931 to 311,896. 

Yorkshire Electric Power Co.—£230,000 53 per cent. redeem- 
able debenture stock (issued at 88 per cent., of which £15 
has been paid up): and 40,000 ordinary shares of £10 each, 
£2 paid, Nos. 49,577 to 82,576, after issue of allotment letters. 

Application has been inade to the committee to appoint а 
special settling day in :— 

Mann Egerton & Co., Ltd.—68,357 preference shares of £1 
each, fully paid, Nos. 1 to 68,357. 


Bournemouth & Poole Electricity Supply Co., Ltd.— Mr. 
J. A. Hosker, меш at the annual meeting, said that the 
results were a considerable improvement over last year. 
Receipts from sale of current and meter rentals had increased 
by 16 per cent. The total working costs increased by 
£10,844. The cost of fuel burnt had increased 10 per cent. 
The balance was £90,640, compared with £15,528 in the pre- 
vious year. With regard to the general business of the com- 
pany, applications representing 1,695 Kw. had been secured, 
as compared with 425 kw. last year. The trading department 
continued to be very successful, the net profit having rea 
£3,393, as against £1,331. The number of men employed 


. by the trading department had trebled owing to growing 


demands for electric wiring. These figures were a good in- 
dication of the progress and potentialities of the company. 
Since the close of the year there had been an increase of 
24 per cent. in the units generated and 158 per cent. in the 
KW. applied for. They were considering the best means of 
raising funds for the necessary capital expenditure to meet 
the growing business. | 


Coustantinople Teleplione Co.—The financial Press states 
that a meeting of the holders of 6 per cent. obligation bonds 
will be held in London on March 24th, to consider a scheme 
of arrangement providing for the funding of the arrears ^f 
interest and the debts due to contractors and others for the 
supply of materials and for work done. The scheme of ar- 
rangement provides for the issue of a certificate for £20 and 
the payment in of £l on each obligation representing . 
the arrears of interest up to and including the coupon due 
July Ist, 1919, of £30, less tax of £9. The certificates are 
to be paid off in June. 1934, and in the meantime to bear 
interest at the rate of 6 per cent. per annum, payable half- 
yearly on January Ist and July Ist. The due date of the 
obligations to be extended from June, 1929, to June, 1934. 
The right of conversion of obligations into shares to be 
extended from June, 1917, to June, 1923. On the approval 
of the scheme the coupon due January 1st last to be paid in 
cash. 


Isle of Thanet Electric Tramways & Lighting Co., Ltd.— 
For the year ended September last the balance at credit of 
revenue account is £28,054.  £1,972 to reserve; £5,691 to 
permanent way reserve; £6,543 to rolling-stock reserve; £494 
to cost of motor vehicles, and £3,954 carried forward. It is 
hoped to resume payment of a dividend on preference shares 
for year ending September 30th, 1921. 

British Electric Transformer Co., Ltd.— Mr. A. F. Berry 
presided at an extraordinary general meeting held at the 
works at Hayes, when new articles of association were 
adopted. The chairman said that matters were moving very 
rapidly in the development of the company, and the new 
articles were necessary to enable the directors to speed up. 


W. T. Henley's Telegraph Works Co., Ltd.—Final divi- 
dend on the ordinary shares of 9s. 6d. per share, less income 
tax. making, with the interim dividend of 6d. per share paid 
in September, 1919, Зв. per share for the year. 
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New Issues.—Four -telegraph companies have been offer- 
ing shares to existing holders this week. The Western Tele- 
graph Co. has been offering 103,965 shares of £10 each; the 
Eastern Telegraph Co., Ltd., 1,000,000 shares of £1 each; the 
Eastern Extension, &c., Co., 100,000 shares of £10 each; and 
the Globe Telegraph & Trust Co., Ltd., 60,376 ordinary shares 
of £10 each. | 


Manila Electric Railroad & Lighting Corporation.—Divi- 


dend of 1j per cent. for the quarter ending March, on the 
common capital stock. | | 


Alley & Maclellan, Ltd.—Dividend on ordinary shares 6 
per cent. per annum for 1919. То depreciation 414 577; 
to reserve £20,000; carried forward £7,316. 


Ibbotson Bros. & Co., Ltd.—Interim dividend at the rate 
of 5 per cent. per annum, free of tax. | 


Liverpool District Lighting Co., Ltd.—Dividend 5 per 
cent. per annum, less tax, for 1919. | 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock EXCHANGE markets are in no pleasant mood. What to 
make of the German Revolution provides a puzzle. Тһе, vast 
outpourings of new issues that want to make financial hay in 
pre-Budget days are absorbing money at a pace which 
threatens the inaintenance of the 6 per cent. Bank Rate. 
Politieal developments at home and abroad are anything but 
consolatory to nolders of securities. All these considerations 
are subsidiary to the apprehensions of capital levy that centre 
round the Budget. Stock Exchange business is quiet. Sellers 
preponderate in all save a few favoured markets. Everyone 
cries he has no money. Plenty of stock, doubtless, but little 
liquid cash. ‘The which, faced by 2 7 per cent. Bank Rate 
in the probably close future, is not a position making for 
buoyancy, bullishness or confidence. 

The Eastern Telegraph, Western, Eastern Extension and 
Globe Telegraph companies have duly distributed allotments 
of their new shares to fortunate allottees. A word, apologetic 
and dithdent, may be of some slight service to holders of the 
stocks, warning those holders not to consign their papers to 
the wastepaper basket. Odd as it may sound to the informed, 
quite a lot of investors do throw away such rights, especially 
when they see that they are asked to subscribe more money, 
as, for example, in these cable cases. If the allottee does not 
wish to take up the proportion, it can be sold. The premium 
on the new Eastern Telegraph shares is Us. to 88.; on the 
other three it ranges from 75s. to 505. per share. Where 
possible, the new shares should be taken up. In due time 
they will rank with the senior issues and provide a fine in- 
vestinent paying handsomely on the money. Some people 
are selling. their old in order to provide cash for the new, 
and. because of this, Eastern ordinary is down this week 
12 points, Western shares are 25s. lower and Eastern Exten- 
sions 108. The shrinkage has lowered the prices to much 
the same levels as they occupied before the recent announce- 
ment of the 10 per cent. dividends and the issue of new stock 
at par, but the quotations are now ex rights, of course. 
Nevertheless, at the present quotations, the yields are ayain 
tempting, on the assumption that the 10 per cent. dividend 
will be maintained in the future. And of that there seems 
to be little doubt. 

American ехсһапре 15 jumping about in extraordinary 
fashion, producing rises and falls in dollar securities tbat varv 
from 5 to 10 points in a day without a ha'p'orth of stock 
changing hands. The Anglo-American Telegraph issues (ster- 
ling) continue to fall; the deferred is down to 154, showing a 
good yield on money invested at that price. Marconis shd 
back from 44 to 3 15-16 in the general disturbance that has 
shaken up all the markets. Canadians fell back to 12s. 3d. 
American Marconis are out of it”; dealings remain per- 
force in suspense until the conversion into Radio shares 1s 
complete and the new certificates arrive on this side. Gas 
and Electric Light of Baltimore rose 7 to 130 on the declara- 
tion of a final dividend, making 8 per cent. 

Calenders weakened: to 8}. enley's eased off to 23. The 
final dividend of 9з. 6d. on the latter makes 3s. per share, 
15 per cent. for the year. Metropolitan-Vickers preference 
went back sharply to 2%. and other Construction shares are 
somewhat heavy. Siemens drooped a few pence to 298. 6d., 
and Electric Constructions are ls. down at 24s. British In- 
sulated picked up to 24. General Electric new ordinary ad- 
vanced.to 6s. . 6d. premium, these being the shares distributed 
in right at 28s. Upon the allotment of the new public issue, 
the price of all the new ordinary shares fell back to 5s. pre- 
mium, while the latest preference are quoted at 15. 6d. dis- 
count. The existing ordinary at 36s. 3d. are easier on the 
week. Automatic Telephones remained about 19s. Probably 
the holders who have not signified willingness to exchange 
into the new International Company may be able, if they 
so desire, to do this for а few days longer. 

City of London Electric ordinary are 2s. 64. 


I np on the issue 
ef а vers satisfactory report. 


The market locks for bonus 


Indian shares remain firm. 


additione to the dividend until the war-years’ ravages have 
been entirely wiped out. London Electrics are again 1 ир. 
South Londons keep hard at 2g, and a buyer ot 20 shares 
has found his order untilled, for lack of sellers, though he 
has been trying to get this handful during the past two or 
three weeks. Newcastle Electric preference hardened to 
218. 3d., but the dulness this week brought in a few hundred 
shares offered at a guinea. Тһе recently-offered Lancashire 
Power Construction 6 per cent. preference, tax free up to 6s. 
in the pound, can be bought at 208. or a shade less, and the 
partly paid shares stand about sixpence discount. Shropshire 
апа Staffordshire Electric Power 6 per cent. preference shares 
were done early this week at 13s. llid., suggesting a Bar- 
gain Counter price at а drapery store. 

The County of London meeting produced a very hopeful 
speech from the chairman, and is worth reading in extenso 
by anyone interested in the lighting industry as & whole. It 
has had no effect, so far, upon share values in the Stock Ex- 
change market. 8 8 

Home Railways remain heavy and the public apathetic to 
what attractions the stocks may possess. Metropolitan Con- 
solidated has weakened to 21, Underground Incomes to 71, 
and Districts to 173. British Columbia Electrics are again 
lower, and Brazilian Tractions are down 14 on French selling 
About Mexicans there is nothing hopeful to record. The 
Bombay preference are up to 19, 
and the ordinary has risen to 155. Engineering issues are 
fairly hard. The Rubber list weakened with the price of the 
product, now a shade below half-a-crown per lb. In arma- 
ments, only languid interest is shown—indeed, that same 
sentence can be truthfully applied to a good many of the 
recently-popular industrial sections round the Stock Exchange 
markets. | я 


SHARE LIST OF ELEOTRIOAL COMPANIES. 


Номк RElnLmorAICITY ОомРАИПИАВВ, 


Dividend Price 
— N March 16, Yield 
1918, 1919, 1990. Rise or fall. рб. 
Brompton eee ec e» 8 19 — #8 16 10 
Charing Cross Ord y oe ee 4 7 — 9 0 8 
do. do. do & Pref. ee E 4b 2 — 8 8 8 
Chelsea. . ee ° ee ee 8 4 — 6 3 1 
City of London - - . 8 10 14 + 111 
до, do. 6 percent. Pref... 6 6 — в 4 8 
County of London EM aie т 8 8 — 8 7 2 
do do. 6 percent. Pref. 6 ti 9 — 618 4 
Kensington Ordinary a gè 6 7 — 618 4 
London Electric... ds .. Nl 2 41/8 526 
do. do. 6 percent. Prel... 6 6 — 8 11 6 
Metropolitan. . б ea ee 6 6 ха — вое 
Bt. James' and Pall Mall .. .. 10 13. 8 — 8 16 10 
South London - a “> 6 6 = 712 8 
South Metropolitan Pref... 7 7 19/6 — 78 7 
Westminster Ordinary 8 10 — 810 6 
TELEGRAPHS AND TRLEPHONES, 
Angio-Am. Tel. Pref. m ^ 6 6 87 el 811 1 
do. Def. . о ° e là l = $ 8 2 9 
Ohile Telephone . 6 6 — *à 18 9 
Cuba Sub. Ord. i 7 7 1 — 618 4 
Eastern Extension .. Д В 10 153 — $ R Tan 
Eastern Tel. Ord. .. . 8 10 158 —12 *6 10 9 
Globe Tel. and T. Ord. . B 10 15i xd — à *6 9 о 
до. do. Pref. е 6 б dad = 6 4 R 
Great Northern Tel. . 2 — 94 — 9 3 4 
Indo-European T "m . 18 — 483 — 6 18 4 
Marconi - TET 25 — Bi — 1i 6 7 7 
Oriental Telephone Ord. .. 10 — 245, — 4 16 0 
United R. Plate Tel 8 — 8 — *5 0 3 
West India and Panama .. 8 — 14 — 5198 n 
Western Telegraph.. ' B 10 153 —li* *6 7 0 
Houn Rams, 
Central London Ord. Assented .. 4 4 474 — R S A 
Metropolitan 2x T i 1 1 91 —1 519 1 
do. District dy .. Ni Nil 17à — ф Nil 
Underground Electric Ordinary.. Nil Nil 23 i Nil 
do. do. “A” .. Nil Nil 66 Nil 
do. do. Income .. 5 4 71 —1 $12 8 
ForREIGN TRAMS, 
Anglo-Arg. Trams, First Pref. .. Nil Nil 87 — == 
до. do. 2nd Pref. — — 5 — — 
do. do. 5 Deb. 5 5 534 — 715 0 
Brazil Tractions  .. .. om — 534 — 1% — 
Bombay Electric Pref.  .. .. 6 6 19 * i 8 8 0 
British Columbia Elec. Rly. Pfce. 5 5 61 — 8 2 8 
do. do,  Preferrred 2 5 61 —1 914 2 
do. do.  Deferred Ni 8 414 — $ 7 4 7 
do. do. Deb. s x 4 60 — 706 
Mexico Trams 6 percent. Bonds. Ni 1] 88 — ND 
о. 6 gor cent. Bonds.. Nil Nil — No 
Mexican Light Common . Nil Nil 17 — Nil 
i do. Pref. = .. Nil Nil 804. — Nil 
dc, Ist Bonds. .. Ni Nil 5 — == 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. € . 16 — 89 == 4 5 9 
British Aluminium Ord. .. .. 10 10 м — à 417 0 
British Insulated Ord. js . ]194 15 2 + + 7 1 2 
Callenders és T e. 25 -x a — i 1 010 
ИЕТ 64 Pref. .. s Es 33 63 4 — 6 16 10 
Castner Kellner „> e .. 20 — 4 — ek 
Crompton Ord. ss 10 — 22 / — 9 11 
Edison-Swan, A Ae . 10 — | là — 8 0 
do. do. брег cent. Deb. .. 5 5 794 — 6 5 
Eleotric Construction es .. 10 — 217. = 1 /- 8 6 
Gen. Elec. Pref.  .. ss 2e 64 6 18/6 — 7 о 
do. Ord. oe ee oe 10 — 1 ii — tk *5 10 
Henley .. i “е v . 25 15 м — à 6 6 
do. 44 Pret.. ee ee ee 43 43 B — 6 4 
India-Rubber.. - a . 10 — 16 — © 5 
Met.-Vickers Pref. .. gs бө — 8 2i — fe 5 11 
Siemens Ord... - os . 10 10 29/6 — ba. *6 15 
Telegraph Con. АР sie .. 20 20 — 4 5 
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* Dividends paid free of Income Тах, 
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| IMPERIAL. WIRELESS. 


Tue following abstract gives the ds features of the 
proposal for a network of wireless communications to serve 
the needs of the whole British Empire which we briefly 
abstracted last week, and which has been submitted by 
Messrs. Marconi's Wireless Telegraph Co., Ltd., to the sub- 
committee appointed to investigate this question. 

The principles which it is suggested should govern the 
drawing-up of an Empire-wide scheme of wireless. eommuni- 
cations are ав follows :— 

1. That such trunk routes and branch routes be provided, 
as wil enable England to obtain wireless communication 
with any part of the Empire. 

2. That any part of the. Empire be capable of. communicat- 
ing with any выр. suitably equipped with modern wireless 
receivers, in whatever sea she be; roughly speaking between 
latitude 60 N. and 50 S. 

3. That no submarine cable be relied upon to fort part 
of this network of communications. 

4. That the use of land telegraph lines be, as far as pos- 
sible, avoided; and that these lines be restricted to. the 
passage of messages between the public and the nearest 
wireless station. 

5. That, where alternative routes are available, . such .as 
between England and South Africa, via the East Coast, or 
West Coast, both routes be provided. | 

6. That, on the trunk routes, automatic transmission and 
reception at а speed of not less than one hundred. words. per 


‘COMMUN ICATIONS. 


6. That the main trunk transmitting area, main feeder 
transmitting area, and main receiving area, be operated. by 
moans of underground cables from a central contro] office. 

. That the central control office be situated in a convenient 
lesan centre of the country (¢.g., London, in the case 
of England); and that, in order to reduce to à minimum: the 
length of underground cables, the transmitting and receiving 
areas be situated as near thereto as is болса with eff- 
clent duplexing, ost of land, &c. 

8. 'Phat each main feeder station be dened io communi- 
cate with one er more corresponding local feeder stations: 
and that each local feeder station comprise two transmitting 
stations and two receiving stations all operated. from. one 
building, one pair for communication with; the main feeder 
station and the other pair for communication with the various 
coastal and other small local stations in the neighbourhood 
of the local feeder station. 

9. That trunk. and feeder. stations, employ continuous, or 


" undamped," waves for the transmission. of signals. 

10. That, . also, small local stations employ .continuous 
waves. 

11. That, if found desirable in the future, arrangementa 


be made to link up the proposed point-to-point. network of 
fixed stations with any existing system of mobile 
stations which may be in use to maintain communication 
with units at sea or in the air. 
12. That, if desirable, arrangements be made at any of the 


Ета. 1.—PnoPosED : MAIN 'PRUNK WIRELESS COMMUNICATION ROUTES. 


minute be provided; and that separate transmitting ата 
receiving stations be erected, in order that the service may 
be duplexed, i. e., available for simultaneous transmission 
and . reception. 

7. That as much foreign traffic as possible be attracted to 
the network, in order that the system be at least self sup- 
porting as a commercial enterprise; it being understood that 
preferential treatment could be accorded to British traffic. 

uch an arrangement would clearly be politically and strate- 
gically advantageous to the Empire. 

order to construct the wireless network in accordance 
with the principles above enumerated, it is proposed that 
final aims should be as follows :— 

l. That main trunk stations be erected for communication 
over long distances. (It may not be necessary to erect all 
the main trunk stations immediately.) 

2. That no trunk station be required to communicate with 
more than one eorresponding station; and that, in conse- 
quence, each country be provided with & separate trunk 
etation for each route to which it forms a terminal. 

at, in a country which forms the terminal of more 
Шап. one route, the various trunk transmitting stations be 
erected as close together as avoidance of mutual induction 
will allow ; and that, consequently, there be only one trunk 
transmitting area in any count 

4. That, in conjunction with the t trunk transmitting area, 
smaller transmitting stations be erected, to serve as main 
feeder tranamitting stations; and that they be ‘situated within 
one main. feeder transmitting area. 

5. That all trunk receiving stations and main feeder re- 
ceiving. stations be situated close together within а main 
receiving area. 


The numbers represent great-circle distances in nautical miles 


Сч co 


stations to: devote a. РЕА бше. in ‘ach 2 houts : {о 
sending messages at band speed to ships (where the wave 
length is suitable), to the sending out of scientific and ordi- 
nary time signals, and: to similar services; it being under- 
stood, however, that main trunk stations should not: be 
expected to send to ships not specially fitted to receive the 
long waves which these stations must employ. As the earn- 
ing power per minute of such stations working at automatic 
speed would be considerable; and as, therefore, it would be 
commercially most undesirable to use them except for their 
normal services, so far as possible, such subsidiary services 
should be performed by the main or local feeder stations. 

The transmitters installed at the trunk and feeder Stations 
should employ a continuous, or undamped, wave system. 
The extensive employment of continuous waves has,. until 
recently, been restricted, owing to lack of suitable methods 
of generating them. We have been limited to: the. timed 
spark and the arc. Neither of these systems can be recom- 
mended, in view of the rival claims of the high ‘frequency 
alternator and of the valve. 

To obtain 8 given aerial current in any aerial, the ratio of 
power put into a valve to that put into an arc on a das 
is approximately as two is to five. The valve avoids the 
necessity of an eiaborate water-cooling system, and is steadier 
and more reliable in operation than is the arc. As, during 
signalling, the load of the valve is interrupted, and that of 
the arc is continuous, the overall energy taken during a gjven 
period of transmission by. the valve, as compared with that 
taken by the arc, is much less than that represented by the 
ratio of two to five. Apparatus i8 already being assembled 
capable of dealing efficiently with an output of 100 kilowatts. 
The corresponding aerial power is confidently expected to be 
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75 kilowatts, and the design of the set is euch that it can 
readily be adapted to three or four times this power. Re- 
cent research with a view to the reduction of the total effec- 
tive aerial resistance, without loss of radiation, leads to the 
expectation of an aerial current of upwards of 300 amperes. 

It is important, in order that interference between stations 

may be avoided, that special regard be given to the elimina- 
tion of harmonics. This is another consideration which 
operates against the employinent of the arc as a transmitter. 
The problem of eliminating the higher order of harmonics 
produced by the valve transmitter, when working at the 
higher efficiencies (over 50 per cent.), has been successfully 
attacked by the company’s engineers. 
. Separate aerial systems are essential for the several receiv- 
ing etations on one site. The newest methods of reception 
invented and perfected by Mr. Franklin show such enormous 
improvement over previous methods as regards selectivity 
and avoidance of atmospheric disturbance, that it is unneces- 
sary to consider a service which does not make use of this 
invention. 

The Franklin aerial is a development of the now well-known 
Marconi-Bellini-Tosi direction finder, which played so im- 
portant a part in various spheres of military activity during 
the war. The direction finder enables reception, with maxi- 
mum intensity, within very close limits, of signals emanat- 
ing from any two opposite directions. Signals from other 
directions are negligible, or can easily be rendered во. The 
direction finder has, however, the drawback—if such it can 
be called—that the mathematical sense of the signals cannot 
be determined without recourse to cross bearings. This 
peculiarity of the direction finder is avoided in the Franklin 
aerial, which is based on a suitable combination of direction 
finder aerials. Signals can be received, within very close 
limits, from any one direction, and from no other. It follows 
that а receiving station can be located between, and in line 
with, two transmitting stations, and receive signals from one. 
while rejecting signals from the other. This is a point of 
extreme significance, and marks а new era in selectivity. 

Owing to the ability of the Franklin receiving system to 
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Fig. 2.—DIAGRAMMATIC REPRESENTATION OF ENGLISH STATIONS. 


reject signals arriving from practically any direction other 
than that from which it is desired to receive, any number of 
receiving stations may be located on one site. No balancing 
aerials are required. 

Even so, the erection of a large number of receiving stations 
on one site would entail the acquisition of a site of vast 

roportions, were it not for a most important property of 
Pranklin'e invention, which enables the various receiving 
systems to cross one another; this being due to the absence 
of long horizontal aerial wires. Small frame aerials are em- 
ployed, and frames pertaining to different lines of communi- 
cation may be erected as close together as 600 ft., even where 
long waves, differing but little from each other, are being 
received. 

Results show that, where the Franklin type of aerial 1s ein- 
ployed, а very great reduction in atmospheric disturbance is 
obtained, compared with previous experience—a reduction 
amounting, in certain observed instances, to as much as 
90 per cent. So great is the importance of the Franklin aerial 
that the scheme of wireless communications outlined in this 
proposal depends fundamentally upon its adoption. 

An enormous amount of unnecessary work is avoided by 
the adoption of a central control oflice. No staff of tele- 
graphists is necessary either at the transmitting or receiving 
stations, other than that required for the care of the plant 
and instruments. Reception from the land lines, and те- 
transmission by wireless, at the transmission stations, and 
reception by wireless, and retransmission on the land lines, 
at the receiving stations, 1s entirely eliminated. 

In addition, the exchange of service messages between the 
operating staffs at the various transmitting and receiving 
stations 1s avoided, as all the operating staff is located under 
one roof. The land lines connecting the various stations 
are, therefore, kept free from a quantity of unremunerative 
traffic. The ease of control, and consequent saving of time, 
are too apparent to need further comment. 


The operation of transmitting plant from a distance has 
been proved to be perfectly reliable in practice. Аз regards 
the relaying of received wireless signals through underground 
cables to a central control office, recent experiments, carried 
out over some 130 miles of ordinary Post Office land line in 
poor condition, show that this is an undertaking which can 
safely be relied upon to give satisfactory results. | 

The following routes and branches are proposed :— 

Route 1.—England to India, and thence to Singapore, Aus- 
tralia, and New Zealand, with a branch from Singapore to 
Hong Kong. 

Route 2.— England to Egypt, and thence to East Africa 
and South Africa. 

Route 23.—England to Egypt, and thence to India, Singa 
port, &c. 

Route 3.—Englaud to West Africa, and thence to South 
Africa, with a branch from West Africa to South America. 

Route 4.—England to the West 1ndies. ; 

Коше 5.— England to Montreal, and thence to Vancouver. 

Route 6.—Australia to Vancouver (only night service to 
begin with). 

К The above will necessitate the following main trunk sta- 
ions: — 

In England, five; Egypt, three; India, three; East Africa, 
Montreal, Vancouver, and South Africa, two each; West 
Indies, one; West Africa, two (and one auxiliary trunk sta- 
tion for South America); Singapore, two (and one auxiliary 
trunk station for Hong Kong); Australia, two (connection 
to New Zealand by main feeder station). | 

The number of main feeder stations provided in each 
country will depend upon the number of local feeder stations, 
required, and may, from time to time, be increased without 
in any way affecting the scheme of trunk stations. 

The purely internal conununications of each State or 
Colony would be catered for by a network of small inter- 
communicating etations, adapted to meet the requirements 
of the country, provision being made for efficient connection 
with the шаш network. 

The foregoing proposal allows for 26 inuin trunk stations. 
In order, however, to give a rough idea of the magnitude of 
ihe scheme, and also to establish a basis for the calculation 
of personnel to be provided for, the following figures are 
tentatively eubmitted: 30 main trunk stations, main 
feeder stations, 100 local feeder stations, and 200 small local 
stations. 

Tables are given showing the personnel required for run- 
ning the full network of stations, aggregating 17,170. It has 
been assumed for the sake of simplicity that there will be 
ten countries, each containing three main trunk stations, 
five main feeder stations, ten local feeder stations, and twenty 
small local stations. 

The total number of men required is very large, but the 
proportion of wireless operators is small on account of the 
large proportion of work done by automatic means. 

A considerable etaff would be required in the office of the 
general manager of the network, but no attempt has been 
made to include such staff in the estimate of personnel. 

A system of stations for communication with sbips and 
aircraft is not under review in this proposal. 

The status and number of personnel required for the 
scheme are as follows :— 

Territorial managers, 10; superintending engineers, 90; en- 
gineers, Ist class, 30; engineers, 370; assistant engineers, 
1,840; euperintending operators, 20; chief operators, 650; 
wireless operators, 1,200; operators, 7,200; accountants, 90; 
clerks, 490; technical assistants, 720; artisans, 1,290; 
labourers, 810; boys, 2,500; total, 17,170. 

The terms upon which the foregoing proposal js submitted 
are as follows :— | 

1. The company offers entirely at its own cost to construct, 
maintain, and operate, a complete and efticient network of 
Imperial wireless communications, in accordance with the 
proposal. \ 

2. The company will pay yearly into the Treasury of each 
Government, in whose territory one or шоге stations may 
be situated, а sum equal to 25 per cent. of the net profits 
earned by the said station or stations. 

3. On the expiration of a period of 30 years, dating from 
the inauguration of any wireless service comprised in the 
network, the stations conducting such Service will become, 
if so desired, the property of the Government or Govern- 
ments concerned, free of any payment. 

4. The company guarantees to complete the trunk stations 
within а period of three vears from the date op which per- 
mission to commence work is given. 

5. The Government or Governments concerned will have 
the right to take over the stations at any time by paving for 
them the value at which they stand in the company's books. 
plus апу sum which may have been expended on the creation 
of the services, and by paying to the сошрапу 10 per cent. 
of the gross receipts for the remainder of a period of 30 years 
dating from the inauguration of the services. 

6. The Government will have the right to take over the 
control of the stations during any period of war or national 
emergency. . 

7. This offer is subject to the following conditions :— 

(a) That the Government or Governments concerned shall 
issue all requisite licenses for a period of 30 years, shall grant 
every facility for the acquisition of sites (by compulsory pur- 
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chase if necessary), and shall carry out, as a repayment ser- 
vice, the work of building, laying, and maintaining all the 
andes ыш and overhead telegraph and telephone lines re- 
quired. 

(b) That the stations, when erected, shall not be diverted 
from the duties for which they were constructed, except in 
the event of national emergency. | 

(c) That the company shall reserve the right to extend the 
system to foreign countries to any extent and on any terms 
that may be commercially advantageous, provided that Im- 
perial traffic shall invariably have preference over foreign 
traffic. 


(d) That the Government or Governments concerned shall 
secure the allocation of suitable international wave lengths 
to the stations comprised in the network, and ehall see that 
stations belonging to other companies shall not be allowed 
to use unscientific apparatus or granted wave lengths which 
would interfere with the working of the Imperial network; 
and that, except in the event of national emergency, the 
stations comprised in the network shall not be compelled to 
communicate with other etations which would interfere with 
the Imperial services. The company asks for no monopoly; 
it is prepared to stand on its own merits. The offer is, how- 
ever, conditional upon adequate protection on these lines 
being given to the service. 


THE LYMN BY-PRODUCT PRODUCER GAS PLANT. 


By W. Н. PATCHELL, M. i. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


TBE plant to be described arose out of an investigation as 
to what was the best form of prime mover for the Hoffmann 
Manufacturing Co., Ltd., to adopt in the next extension of 
its works. The investigation was made in 1915. The plant 
selected was on the Lymn system which, although much 
like the better-known '' Mond system, differs from it in 
important constructional and operating details. It was ar- 
ranged to put down the plant in 30-ton units. The first unit 
was ordered in July, 1916, but, due to constructional delays, 
it was not put into operation until August, 1917. A sudden 
increase in the business necessitated the ordering of the second 
unit shortly before the first was put to work. The complete 
60-ton plant has now been in operation since March, 1919, 
but has not yet been worked up to its full capacity. 

Description of Plant.—In a by-product recovery producer it 
is necessary to prevent the destruction of the ammonia, and 
this result is obtained by introducing a large quantity of 
steam with the air into the producer. The provision of so 
much steam is & serious item in the cost of production, so 
that as much steam as possible is obtained by utilising the 
sensible heat of the gases. The method adopted is to cool 
the gases by contact with water, and to heat up and saturate 
the air with the hot water so obtained. The process is con- 
tinuous, the water coming successively into contact with the 
gas and the air. 


{/ oC 
extractor 


Steam was required for other purposes outside the gas 
Plant, and a superheater was included as part of the boiler 
plant. When using the superheated steam for the gas plant 
it was found that the air was not saturated to the extent 
Indicated by the thermometer. In order to obtain steadier 
operating conditions the pipe arrangement was changed and 
аа steam was used for the gas plant in place of super- 


The introduction of euch highly saturated air into the 
Producer would result in cooling the fuel bed below a good 
working temperature, and to prevent this а regenerator is 
Provided wherein the temperature of the air and steam mix- 
ture is increased to about 220 deg. C. before it enters the 
Producers, the necessary heat being obtained from the senaible 
heat of the hot gases leaving the producer. 

The ammonia having been formed passes off with the 
gases which, after preliminary cleaning and cooling, are 
brought into contact with sulphate of ammonia liquor con- 
taining a slight excess of acid, the excess acid combining with 
the ammonia in the gas to form sulphate. The process 18 
continuous. 

, Fig. 1 is a diagrammatic view of a plant on the 

Lymn " system. e whole of the vessels on this system 
are worked under static conditions, all the washing being 
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done by the movement of the gas and water, unassisted by 
mechanical means as in the case of most other gas washers. 
The air, supplied by Samuelson blowers, enters the lower 
part of No. 3 washer, called the air saturator, the upper 
part of which is divided off by a diaphragm, the only con- 
nection between the two being through a water seal. The 
water, made hot by contact with the gas in the upper part 
of the vessel, passes through this seal into the air saturator 
and there meets the air from the blowers. The additional 
steam which is necessary for a recovery plant is blown into 
the air main between the air saturator and the regenerator. 
The warm saturated air is then passed through the regenerator 
which stands next to the gas producer. | 
The regenerator, sometimes called a superheater, consists 
of & nest of concentric cylinders so arranged that the hot 
gases from the producer and the saturated air pass in counter 
current. Owing to the large amount of steam which is blown 
into the gas producer with the air, the working temperature 
is comparatively low. The gases leave the producer at the 
top, and pass into the regenerator above mentioned, where 
their sensible heat is given up in part to the air and steam. 
The hot gas leaving the regenerator is then passed through 
a dust trap before it enters the vertical dust washer No. 1, 
in which the remaining duet is removed as sludge by the 
washing water. From the top of the dust washer the gases 
pass down to the bottom of No. 9 washer. In their upward 
flow through this washer they are brought into intimate 
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Ета. 1.—SecTIONAL DIAGRAM OF LYMN Gas PLANT. 


contact with a solution of sulphate of ammonia containing a 
slight excess of sulphuric acid which absorbs the ammonia 
from the gas. After the ammonia has been absorbed in No. 2 
washer the gas passes through the upper part of No. 3 washer, 
thence down to the bottom of, and up through, No. 4 washer. 
. The design of the Lymn washera differs from other types 
in that they are free from obstructions in the shape of 
packing boards or tiles, and from moving parts. The appara- 
tus consists of several vertical cylindrical chambers, No. 1 
of which is simply fitted with water jets at the top which 
fill the vessel with spray through which the gas passes in 
an upward direction and is thereby washed. Nos. 2, 8, and 4 
contain а series of truncated cones. АхіаПу placed in the 
centre of the apparatus a vertical shaft carries a number of 
fixed disks opposed to these cones. The water entering at 
the top is distributed on the topmost disk from which it 
flows in a film or sheet on to the surrounding cone, thence it 
falls on the next disk, and so on to the bottom of the washer. 
The gas passes upwards, counter-currentwise, through the 
sheets of falling water. By this means the gas and the 
washing liquids are brought into intimate contact, with a 
minimum expenditure of energy. 

The liquor from each of the various washers falls into ‘ts 
respective tank, from which it is drawn by a centrifugal pump 
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and circulated again through the washer, except in the case 
of No. 4 washer, the hot water from which is cooled before 
being recirculated. | | 

In view of the difficulty in obtaining pure lead, and its 
cost at the time the plant was installed, 16 was decided io 
depart from the usual practice and not line the ammonia 
absorber with lead. `` 5 

The gas, after leaving the final cooler No. 4, is passed 
through two Jenkins centrifugal gas cleaners. 'lhese consist 
of 25-in. diameter centrifugal fans with impellers of a some- 
what crude shape; each.of them is capable of handling con- 
tinuously 4,500 cu. ft. of gas per minute against a pressure 
of 5 in. of water when running at 1,450 R. P. u. 

The amount of power taken is 10 to 12 B. H.P. for each fan 
with water injection. Approximately 500 gallons per hour 
of cold water is injected into each fan, depending on the class 
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Fic. 2.— HIT CONSUMPTION CURVBS. 


of coal in use and the atmospheric conditions. The tar and 
water drain away from the outlet pipes of the fans to & 
settling tank from which the tar is ekimmed off. 

The gas, after leaving the fans, passes through a water 
separator of the cyclone type before it goes into the gasholder 
POCHE which is so arranged that, in the event of the gas 
ailing, the supply to the gas engines is cut off before that 
to the furnaces. This prevents any suction caused by the 
engine coming on the furnaces, which might lead to an 
explosion should the gas come on again suddenly. 

Gas intended for use in the engines is then passed through 
sawdust scrubbers to extract the last traces of tar. 

Concentrated liquor produced in the ammonia absorber is 
by-passed to stock tanks. From these it is drawn into a 
vacuum evaporating pan made by Messrs. Fullerton, Hodgart 
and Barclay. The vacuum is obtained by a Ledward and 
Beckett ejector. ' 

‚ Sulphate of ammonia crystals from the evaporator are dried 
in a hydro-extractor, made by Messrs. Watson & Laidlaw, 


as received, and the bunker is covered with a roof for pro- 
tection from the weather. When it is necessary to draw 
from the storage bunker, the coal is run through valves at 
the bottom of the bunker into the trucks and thence tipped 
into the foot of the elevator. | CH 

The ashes and clinker from the producer lutes are drawn 
out by long shovels and rakes on to the ground round the 
producers, which is slightly graded to allow the water to 
drain back into the lutes, The ashes are then loaded into 
5-cwt, trucks running on a narrow-gauge line, pushed by 
hand a short distance to an incline, up which they are hauled 
by а small electric winch and tipped into railway trucks 
or carts. | . 

Gas Engines.—Messrs. Hoffmann decided that power units 
of about 500 B.H.P. would be the most suitable size. The 
type of engine selected was the multi-cylinder horizontal 
Otto,“ manufactured by the Premier Gas Engine Co., Ltd. 
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Fie. 3.—Lyux Gas PLANT: AIR AND GAS TEMPERATURBS AND 
EE PRESSURES. E | 


The floor space occupied is greater than that taken up by 
a vertical engine, but this sacrifice is set off by the greater 
accessibility of the horizontal type. Another point of differ- 
ence between the vertical and the horizontal type of gas 
engine is the speed. In the Premier engine the speed 
adopted is 190 R.P.M., which results in much sweeter working 
and а quieter engine room. This four-cylinder four-crank 
engine is naturally somewhat heavier than a six- or eight- 
cylinder high-speed engine, and, to obtain the necessary 
cyclic regularity for parallel running, a heavy flywheel is 
used. A spring-type governor is provided which controls a 
throttle valve on the gas supply to the engine. The air 
supply is not controlled by the governor, but means are pro- 
vided for adjusting the amount of air when tuning up: 
under running conditions it is found that gas governing alone 
is quite sufficient. 

Each gas engine is fitted with an exhaust boiler supplied 
by Messrs. Ruston & Hornsby, Ltd. Water heaters were 
added to the boilers connected to the later engines. In order 


Fia. 4. COAL CONVEYORS AND PRODUCERS. 


t * 


consisting of the usual revolving perforated copper basket 
suspended inside a mild steel casing lined with chemical 
&heet lead. 

The sulphuric acid is delivered in tank wagons and dis- 
charged by an air lift into a steel tank on the top of the 
pump room, from which it runs by gravity through lead 
pipes to No. 2 washer (ammonia absorber) tanks. 

Coal Store.—Coal is delivered by railway trucks to the 
boot of à Gibbons Bros. bucket-type elevator, which delivers 
it on to а band conveyor supplying the 30-ton pockets over 
the producers, or to а second band conveyor which carries 
it into the ferro-concrete storage bunker, constructed by 
Stuart's Granolithic Co., which holds 1,200 tons, and consists 
of six 200-ton pockets raised on columms sufficiently high to 
allow 6-cwt. trucks to run underneath. The band conveyor 
feeds à push-plate conveyor which delivers the coal into any 
of the 200-ton pockets as required. Coal is stored practically 


Fig. 5.— BLOWER Howse, SULPHATE — 
, Howse, AND Сол. BUNKER. 


to keep down the temperature of the engine-room and to save 
heat, the exhaust pipes between the engines and the boilers 
were lagged. Under these conditions the pipes got red hot 
and were unsafe, so that the lagging had to be removed and 
the economy due to it on the heat balance sacrificed for other 
considerations. 

Messrs. Hotfmann's works, at the time that the extensions 
took place, were driven by direct current at 110 volts, and, 
although it was recognised in the first extension that & higher 
voltage would be more suitable, it was decided that the first 
two dynamos should be 110-volt D.C. machines, во as to avoid 
installing new motors and cables and the nuisance of chang- 
ing the existing plant. When the second instalment of plant 
was put in hand a pressure of 220 volts was used, ae the 
power was intended for new shops, for which new motors, 
cables, &c., had to be ordered in any case. 

All the dynamos were supplied by Messrs. Crompton & Co., 
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Ltd., and are open type, direct current, shunt wound interpole, 
300-Kw. machines, running at 190 R.P.M. They are provided 
with a Hoffmann roller outer bearing supported in a 
cast-iron pedestal on a U” bedplate, and the armature 
shaft is bolted direct on to the engine flywheel. This neat 
and compact arrangement has run very well. 

In addition to the steam required for the gas plant, a large 
amount is required for heating and domestic purposes in the 
works, more especially in the winter. This is provided in 
part by the exhaust boilers fitted to the 500-в.н.р. gas engines. 
To meet the remaining call for steam two Lancashire boilers 
were provided, one with the first 30-ton unit and the other 
with the second. The Lancashire boilers, 9 ft. diameter by 
30 ft. long, were made by Messrs. H. & T. Danks (Netherton), 


Fig. 6.—WasHERS, Сом, ELEVATOR, AND PRODUCERS. 


Ltd., and are fitted with Hodgkinson's mechanical stokers, 
a Green economiser, a Sugden superheater, and feed re- 


gulators. s mE | Р | | 

One of Paterson's ‘‘B’’ type cold-process water-softening 
plants is installed for dealing with the whole of the water 
required for steaming purposes. as the water available was 
not suitable. 
of the water is reduced to 3 degrees Clark approximately. 
and the boilers are kept free from scale. 

Capital Costs.—Owing to the war the cost of the plant was 
much above pre-war rates. 

The first installation consisted of а Lymn gas plant capable 
of gaeifying 30 tons of coal per 24 hours, sulphate of ammonia 
evaporating plant, two 500-в.н.р. Premier-Crompton generat- 
ing sets, Lancashire boiler, superheater, economiser, chimney. 
pumps, pipes, feed pumps. 600-ton coal-storage bunker and 
coal-handling plant, &c. The second plant was a repetition 
of the first. except that four 5(0)-в.н.р. Premier-Crompton sets 
were provided, and the gas and electric supply had to be 
carried considerable distances. The total capital cost per Kw. 
of the first plant installed in 1916 and of the second installed 
in 1917 was respectively £40.98 and £50. 


Fic. 8.—Ga4s ENGINES AND GENERATORS. 


Operating Results.—Owing to war conditions the supply of 
coal ‘was very uncertain. ashes withdrawn from the pro- 
ducers during 1918 averaged a carbon content of 11.8 per cent., 
which represents 3.93 per cent. of the therms in the coal. 
The results given in this paper were obtained without special 
arrangements and under normal conditions, and can be taken 
ав typical commercial results. No effort has been made to 
obtain special test figures which are not realised under ordi- 
пагу working conditions. | | ‚ 

The amount of steam required for gae plant ie considerable, 
Mainly for use in the producers and for evaporating the 
sulphate liquor. In addition to these uses there are tar 


troughs and tanks to be heated, and various incidentals about 
the plant. | 


A charge of approximately 25 tons of coal for steam re- 


quired for the producer and gas plant only, for every 100 tona 
of coal gasified, is a heavy item in working costs and one that 
shee always seriously affect the use of by-product producer 
plants. 
would be favourable for adopting this type of plant, coupled 


Messrs. Hoffmann recognised that their conditions 
with an installation of exhaust boilers. By using these 
boilers and burning tar 75 per cent. of the 25 per cent. of 
the coal required for the gas plant is provided, and the actual 


coal required for gas plant steam is reduced to 6.25 per cent. 


of the coal gasified. 


Figures for six months’ operation of one 30-ton gas plant 


Fic. 7.-—PRODUCERS, SUPERHEATERS, AND WASHERS. 


supplying gas for two engines and furnaces may be analysed 
as follows to show how the efficiency would appear if all the 
gas were used for power. The result is summarised in Table I. 


By the use of lime in this plant the hardness: 


TABLE L—PowER PLANT CoAL CONSUMPTION. 


Coal gasified in producers—Total i 1,390 tons. 
Per Kw.-hour ... ‘i wal i Р 17 1b. 

Coal, if 25 per cent. is required to provide steam § 347°5 tons. 

Coal gasified plus coal for steam- making Total 1,737˙5 tons. 
Per KW.-hour ... sii 85 -- 955 2˙12 lb. 

Amount of coal saved —Ву exhaust boilers 379°75 tons. 
By tar burnt ... ont ave sie T 11477 tons. 

.Total .... | ... ius ке -— 494'45 tons. 

Surplus steam used for manufacturing purposes 146°95 tons. 

Actual coal to be debited to power plant—Totzl 1,243°05 tons. 
Per kw.-hour ... T Pes ТР ao 1'51 lb. 

Load factor, gas engines. tof 73:6 7, 

Overall electro-thermal efficiency 19:9 7; 


During this period the total coal gasified was 3,235 tons, 
giving an average load of about 75 per cent. during operating 
hours of the plant. Of the total amount of gas made 49.7 per 
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FIG. 9-—Power HOUSE AND SCRUBBERS. 


cent. was used for the engines and 57.3 рег cent. for tho fur- 
naces. For this purpose the whole of the steam raised by 
the exhaust boilers is credited to the gas engines, and the 
tar is allocated in proportion to the gas used by the engines 
and the furnaces respectively. 

More steam is raised by the exhaust boilers than is required 
to make gas for the engines. In other words, exhaust boilers 
in connection with gas engines at a gas works would provide 
all the steam required for the producers, working under by- 
product recovery conditions, necessary to provide the ges for 
the engines when working on а good load factor. 

Fig. 9 gives curves of the heat consumption guaranteed, the 
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results of tests of the eame, and the thermal efficiency of the 
900-B.H.P. 340-kw. Premier-Crompton sets. 

‚ Results over a period of three months show that the varia- 
tions in the calorific value and the composition of the gas 
1 are very slight considering the different qualities of coal 
used. 


TABLE II.— TESTS or Gas ENGINES AND GENERATORS. 


Engine set Engine set 
No. 12. No. 11. 
Load factor, per cent.  ... 7 "T 102 84 
Load—kKW.... oi see бө s 350 Zou 
Generator—Gas per Kw.-hour, cu. ft. ... 93°57 102 
Heat per Kw.-hour, therms 13,062 13,759 
Load—B.H.P. T és Sai n 510 420 
Gas engine—Gas per B.H.P.-hour, cu. ft. 64°24 69:5 
Heat per B.H.P.-hour, therms 8,968 9,368 
139°6 134 79 


Calorific value of gas per cu. ft.—therms 
Tests of tlle engines have been made, representative figures 
of which are given in Table II. The efficiency of the Crompton 
dynamos on 4 Hopkinson test was found to be: Full load. 
92 per cent.; three-quarter load, 91 per cent.; half load, 90.5 
per cent. Ав regards operating, the engines have run with 
the regularity and the freedoin from trouble of a good steam 
engine. 

Tests of the exhaust boilers have been made with and with- 
out the water heaters. Specimen tests are given in Table III. 


TABLE IIL—Tgsts oF EXHAUST BOILERS. 


Engine set Engine set 
V 11. 


No. 9. No. l1 
Loed, B.H.P. whe 355 wee к e. 171 420 
Heating surface — In boiler, sq. ft. e. 523 523 
In water heater, sq. ft. kis s .. None 57 5 
Total рег B.H.P., sq. ft. -" e. 105 116 
Steam pressure—lb. per sq. in T kac c dd 41 
Evaporation per B.H.P.-hour—Actual in lb. l'91 2 15 
From and at 212" F. in lb. ... ion vid 216 2°5 
Temperature of exhaust gases—Entering boiler 560? C. 477° С 
Leaving boiler D sts ds es QUU С, 198° C 
Leaving heater E ius os * — 180° C 
Load factor, per cent.  ... is m As 91 84 


The amount of sulphate recovered depends on the amount of 
nitrogen in the coal; actually some 90 lb. per ton of coal is 
recovered—an efliciency of about 65 per cent. The sulphate 
is of a good light grey colour, and averages over 25 per cent. 
NH,. 

A more critical figure for the ammonia absorber efficiency 
shows the amount of ammonia per cubic metre of gas when 
entering the absorber to be 2.73 grammes and when leaving 
0.116 gramme, an etliciency of 95.75 per cent., the actual 
ainimnonia not recovered being equal to only 4.25 per cent. 

The amount of tar produced in the process varies with the 
class of coal used; 5 to 7 per cent. of the weight of the coal 
ів a normal figure for dry tar. The tar as made contains any- 
thing up to 40 per cent. of water. Producer tar is of а differ- 
ent quality and is not usually acceptable to distillers of gas 
tar. Where the quantity of tar to be handled is sufficiently 
great to pay for distillation, it may be economically dealt 
with in this way, but if. the quantities to be handled are not 
sufficient to pay for such care and attention the result will 
be disappointing. Full consideration of the matter led to the 
use of the tar recovered, which amounts to about 150 lb. per 
ton of coal gasified, in the boiler furnaces. Jets of the Ker- 
mode type were fitted, through which the tar is blown by 
steam over the grates. А compromise had to be arrived at. 
and the arrangements had to be such that coal and tar could 
be burned at the same time. At times of light load it bas 
been found best to shut the tar off and to run on coal only, 
keeping the tar for such times as а good coal fire can also be 
maintained, which not only protects the firebars from the 
blast action of the tar jet, but also facilitates the consumption 
of smoke. | 

The power-plant running costs per unit taken from the 
actual cost sheets for six months in 1918, including 10 per 
cent. on the capital outlay, and including credit for the sale of 
sulphate of ammonia and debiting cost of sulphuric acid with 
the average prices per ton respectively of coal, £l Ss. Jld.: 
sulphuric acid, £4 13s.; sulphate of ammonia, £17 2s.; were 
as follows: Units from switchboard, 1,834,375; fuel, 0. 166d. 
lubrication, 0.058d.; supervision and labour, 0.159d.; repairs, 
0.13d.: charges on capital, 10 per cent., 0.907d.; total, 0.72d.; 
load factor, 73.6 per cent. 

Since the system of forced lubrication was altered the con- 
sumption of oil for lubrication on the gas engines has been 
reduced by 46 per cent. Tbe costs include the value of the 
electricitv used 1n running the gas plant and auxiliaries which, 
during six months, amounted to approximately 8.5 per cent. 
of the units generated. As, however, only about 42 per cent. 
of the gas made was used for the gas engines the actual 
amount of power required for auxiliaries represents only 3.6 
per cent. of the electricity that would be generated if all the 
gas were used for that purpose. The coet of the fuel if the 
above debit had not been made would be 0.1604, per unit, a 
difference of 0.0064. or 3.6 per cent. 

Fig. 8 shows the air and gas temperatures and preaeuree at 


important points from the blower through the producers t 
the gas leaving the works. As far as possible the gas pre. 
sures, both positive and negative, are kept low. The greatest 
variation is before and after the centrifugal blowers, This 
cannot be avoided if the gas is to be delivered at a reasonable 
pressure to the works. The disadvantage of keeping the pres. 
sures always above atmosphere is the increased pressure at 
the producer and washers which leads to loss of gas due to 
leakage, also some discomfort for the men working the plant. 

After all that has been heard recently concerning the 
efficiency of electric power stations it 18 interesting to compare 
the figures with those of Messrs. Hoffmann's plant which, for 
the six months' period quoted above (Table I), consumed 
1.51 lb. of coal per unit and showed а thermal efficiency of 
19.9 per cent. on the units delivered to the feeders. | 

(Figs. 4 to 9 are reproductions of lantern slides, for the use 
of which we are indebted to the author's courtesy.—Eps. 
ELrc. REv.] 


REVIEWS. 


Industrial Electrical Measuring Instruments. By Kenelm 
Edgcumbe. London: Constable & Co., Ltd. Рр. xvi+ 
414, 200 figs. 1918. Price 168. net. 


Major Edgcumbe deserves our thanks for having revised 
his excellent book on measuring instruments at a time when 
it must have been extremely difficult to find the necessary 
leisure, and his apologies for having allowed the book to 
remain out of print for some time are unnecessary. The 
revision, moreover, has been thorough, for the book has been 
practically rewritten, and has been brought quite up to date. 

The introductory chapter, although it occupies only a few 
pages, wil be found of considerable utility to the user of 
electrical instruments; its definitions will help to clear up some 
frequent confusions of terins, and the summary of the various 
sources of error, distinguishing those inherent in the instru. 
ment from those due to external causes, and the distinction 
drawn between sensibility and accuracy are clear and to the 
point. The chapter on constructional details opens with a 
description of cases and scales, incidentally calling attention 
to the inaccuracy of edgewise instruments due to parallax 
errors, а disadvantage the degree of which 1s frequently over- 
looked. Among other details in this section are a reminder 
that ammeters can be scaled with concentric lines to read 
directly in watts over a range of voltages, and a receipt for 
radium paint, culled from the Proceedings of the Physical 
Society. Useful data with regard to the construction and 
design of control springs and pivots follow, and a discussion 
of the inost suitable degree of damping. The considerations 
to be borne in mind in the design of ammeter shunts are 
explained, and several pages are devoted to the design ol 
magnets and the calculation of windings. To the instrument 
maker this portion of the book, dealing with constructional 
details, will be more of service in " fixing his ideas " than n 
viving actual new points in design, especially as the illustra- 
tions are diagrammatic and not scale drawings; but the in. 
strument user will obtain precisely the information which will 
be of most service to him. 

A short résumé of methods of resistance measurement leads 
up to brief descriptions of the various commercial forms of 
chmmeter, and the principles upon which potentiometers аге 
based are next clearly indicated. A few more details as to 
the actual construction of potentiometers would have been 
welcome, and particularly of the ‘* deflectional ” potentio. 
meter and the Drysdale А.с. potentiometer. These pages and 
the very short descriptions of standard cells and galvano- 
meters are evidently regarded by the author more or less 85 
a digression from his main subject, and he returns to а more 
complete treatment of the problems involved in the design 
and construction of moving iron and moving coil ammeters 
апа voltmeters. In the course of this, two popular fallacies 
are corrected: An open scale merely enables a more 
exact reading to be taken at the particular part of the range. 
but does not increase the intrinsic accuracy of the instru- 
ment, and similarly the very long-scale instrument (originally 
introduced by Davies and more recently revived by Recor . 
although it has the merit of convenience for many purposes 
man even result in decreased accuracy owing to increas 
travel of the moving system for a given change in torque. 
The anthor is perhaps too severe, however, in characterising 
the тш of a long scale ав ‘‘ sentimental rather than 
actual." 

The chapters on inducfion instruments, power measure 
ment, and instrument transformers have been enlarged in the 
present edition, and bring together a mass of information 
that has hitherto only existed in а very scattered form. 
Thev are among the most useful portions of the book. Electro 
static voltmeters, frequency meters. phase indicators. АП 
synchronisers all receive their full share of treatment: there 
is a good chapter on pvrometers, as in the first edition, 8D 
recording instruments have, of course. always been & 8U t 
of special interest to the author. He hae, however. fe 
compelled to call these graphie instruments, of t 
hers," because the Americans will insist on calling integra’: 
ng meters recording wattmeters. 
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In spite of the length of this review, it has been impossible 
to deal with all the contents of Major Edgcumbe's excellent 
book. It should be in every electrical engineer's library, 
and it is safe to say that, once there, it will be one of the 
volumes most frequently referred to. The arrangement of 
the matter, with only sectiou headings and no chapter head- 
ings, is rather bewildering at first; but, on closer acquaint- 
ance, it possesses a peculiar fascination, resulting in a longer 
incursion into the book upon each occasion it is referred to 
than would have been the case if the usual stereotyped method 
of capitulation had been adopted. 


Efficient Boiler Management. With notes on the operation 
of reheating furnaces. By Charles F. Wade, A.M.I.E.E. 
Pp. xxiii T 266 and 143 figs. London: Longmans, Green 
and Co., 1919. Price 12s. 6d. net. 


At à time when economy of coal is of such great import. 
ance, à book with the above title enters the field of technical 
literature with a strong disposition in its favour. Yet, if one 
were to be asked exactly what information he would expect 
from such a book, his answer would probably be somewhat 
wide of the mark in describing the principal contents of the 
present volume. The book in question is mainly a collection 
of brief descriptions of almost every kind of apparatus and 
equipment connected with the boiler room, and there is 
much less directly useful information bearing upon the art 
of getting the best operating results from steam boilers than 
one might reasonably anticipate from the title. 

There are indeed about 2/ pages at the end of the book 
which are devoted to matters inore directly pertaining to the 
organisation and management of boiler plant, but even here 
the author confines himselt very largely to generahties. He 
gives no hint, for example, as to how much coal a fireman 
inay reasonably be expected to handle per shift, or how many 
men of various trades and occupations are necessary for the 
operation and maintenance of any given boiler plant. He 
mentions the possibility of & bonus system apparently with 
approval, but his discussion of the subject could not be in 
the least degree helpful to anyone desirous of establishing 
such & scheme; in fact it would rather tend to dissuade him 
from the attempt. However, considering the book as we 
find it and not as we might have expected or hoped it to Бе 
from the title, it forms by no means a bad guide as to what 
kinds of apparatus are in general use in а modern boiler 
plant. There are certainly some serious ornissions, and at 
times one might question the author's choice of the apparatus 
he has selected for description, although it is hardly to be 
expected that all engineers should see eve to eve in what 
thev consider the best examples of inodern practice. 

The book opens with a chapter on coal and calorimetry. 
Although the properties of fuels are only briefly sketched, 
it is somewhat surprising to see the analyses of peat and 
lignite both given without any indication of the percentage 
of water which these fuels contain. Lignites. for example. 
even when to the eye they look like really good coal, contain 
anything from 20 to 30 per cent. of water, which is a serious 
matter tor those who have either to pay for them or to 
burn thern efficiently. Peat, of course, is worse. Again in 
the chapter on calorimetry, the author appears entirely to 
neglect to mention the necessary corrections for moisture, 
or for the effect of the volatile hydro-carbons, and he treata 
the “higher” calorific value as if it were a true measure 
of the heating value of the coal as fired. There are manv 
other features in. the book which are also open to criticism. 
on the ground that they would be misleading to engineers 
who might look to the work for guidance in selecting equip- 
ment. For example, writing of feed-water meters, the 
author says, Where measurement on the suction is not 
nossible or convenient the Venturi meter should be adopted.“ 
Tn the first place. there are plenty of reliable positive water 
meters such as the Kennedy, or Kent's “ Uniform,” which 
work perfectly on the pressure side of the feed pumps, and 
in the second place, when the pumps are of the тег: ~ 
type, a Venturi is certainlv not advisable. The тегу serious 
inaccuracy inherent in a Venturi meter when measuring a 
pulsating flow is not even hinted at by the author, although 
the error тау be over 90 per cent., or far more than enough 
to condemn the type for the conditions referred to. Again. 
in dealing with water softening plant. the book tells us that 
The Permutit filter . . . has a very valuable featnre which 
should not be lost sight of. As the water, after treatment 

is perfectly pure, the boilers do not need to be blown 
down." An equally emphatic statement to the same effect 
also appearg on another page. This idea, of course, is en- 
tirely wrong. The action of the zoolites is merelv to replace 
the lime salts in the water bv sodium salts, which are highly 
soluble The water. after treatment. is anything hut pure, 
heing in fact more highly charged with salts than it is after 
the usual lime and soda process. Blowing down, therefore. 
1< more necessarv than less. As simple tests for feed-water. 
the author mentions the use of phenolphthalein and methyl 
orange as indicators of alkalinity, but we fear that anv 
uninitiated person attempting to use these reagents as a 
mide to the operation of his softener would find his descrip- 
tion of their functions hopelesslv inadequate. In fact, we 
find no information at all as to the proper management of a 
water softener, and even the fundamental criterion of the 


hardness of water, namely, the soap test, does not eeem to 
be referred to. 

The impossibility of getting the most economical results 
from a boiler plant, unless it is equipped with proper measur- 
ing apparatus, so that its daily performance may be known, 
18 quite properly emphasised. This point is fundamental to 
efficient control of the conditions of operation, for without 
means of measurement the operator is working in the dark 
as to his results. Yet we cannot find anything in the present 
book relating to methods of keeping & check upon the quan- 
tity of fuel burnt. A reader would not know that such 
things as automatic coal scales. or other devices for the eame 
purpose, even existed; in fact, in the model log sheet put 
forward as an example of what daily records should be kept, 
the ''estimated coal consumption " is all that is recorded, 
although on the same sheet the engineer in charge is expected 
to vouch for the specific heat and average moisture of the 
steam and other useless minutia. Consistently with his 
expressed desire for exact measurements, the author advocates 
the use of steam meters, and in this also we agree with 
him. He selects for illustration, however, two instruments 
only, one merely a flow indicator and the other & graphic 
recorder. The most useful type of all, namely, the integrat- 
ing meter, is not alluded to, though one would have expected 
some reference to the highly accurate mercury-free designs 
of Messrs. Kent. | 
. What the book needs, in order to be a really useful volume, 
is а thorough revision, which would correct such errors as 
we have pointed out, and give a better balance to the 
apparatus described. Much of the descriptive matter sug- 
vests the condensation of catalogue information rather than 
the outcome of the author's own experience. Again, in other 
sections we continually look in vain for practical information 
on points of everyday interest. What, for example, is the 
relationship between the evaporative efficiencies of a boiler 
at full, half; and quarter load? At what reduction of load 
does it pay to bank some of the boilers? How frequently, 
and to what extent. is blowing down necessary? How is one 
to know whether lime and soda are being supplied to the 
softener in proper quantities and proportions? How long 
should water require for treatment in a softener? What 
percentage of combustible matter in the ashes is the lowest 
practical limit? What percentage of CO, should be aimed 
at? In view of the fact that several CO. recorders, not to 
mention the Orsat apparatus. are described in the book, one 
can hardly take the author seriously when he states that In 
order to find out definitely whether the air supply is sufficient 
it is first necessary to ascertain the pounds of coal burnt on 
the grate per hour," and when he goes on to describe the 
method of measuring the air supply by means of an anemo- 
meter. and comparing the results with the amount deduced 
theoretically from the chemical composition of the coal, one 
is lost in wonder. | 

The book is well indexed and printed. but the great majority 
of the illustrations are only too familiar to those conversant 
with engineering catalogues. With all its errors and imper- 
fections, however, we welcome the book as an endeavour to 
promote greater efficiency in the really important end of a 
power plant. i 


\ 


Germany's Fxport Price Policy.—A letter written by 
a German-Swiss to а Hamburg firm is made the text of an 
article in the Hamburgische Bocrsen Halle. The article was 
considered of sufficient interest to be published separately 
as а broad sheet. The letter stated that it was impossible to 
do business with German firms so long as they adhere to 
their curious ‘‘ Zuschlagklausel ' (a clause added to all de- 
livery contracts stating that the manufacturer reserves to 
himself the right of adding to the sale price, on the date of 
invoice, such additional sums as тау result from increases 
in the price of raw materials, wages, &c.). The article affirms 
that no buyer can be expected to purchase at an uncertain 
price, and warns manufacturers against a continuation of 
this policy, advocating instead an original extra charge high 
enough to cover the risk of price fluctuations over & suffi- 
cient period. The consequence of the present policy із that 
the German business man is becoming discredited not only 
in Finland, but also in Scandinavia and other neutral 
countries. Another impediment to trade with Germany lies 
in the fact that German business men now demand payment 
for their goods in the currency of the country to which the 
goods are to be sent, showing that they have lost confidence 
in their own currency which is depreciated to such an extent 
that it tends to disappear altogether from foreign markets. 
His Majesty’s Commercial Commissioner at Berlin, in report- 
ing to the Department of Overseas Trade the foregoing, re- 
marks that: There is no doubt that the German export 
merchant is being heavily penalised bv the manufacturers’ 
prevailing methods of conducting business." Considerable 
irritation exists among the merchanting fraternity caused bv 
the system in use for the granting of.export permits, and 
some light is thrown on the difficulties under which the mer- 
chant works. in & communication issued bv the Spanish Am- 
bassador at Berlin, and published in the Spanish Press, con- 
taining a warning against the conclusion of contracts with 
German houses, or their representatives in Spain, unless the 
oo permif for the goods concerned is shown together with 
the offer. 
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_ STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


LI 


5373. “ Transmitters for electrical recorders.” J. S. Wisos (А. B. 
Buckley). February 20th. | 

5,178. '' Switch and means for locking same for ignition circuit of internal- 
combustion engines, &c." W. HAWLETT. February 20th. 

5,190. Electric immersion heaters." C. G. Ховвѕ and W. W. Nosss. 
February 20th. | | 

5,192. "'Sherardising drums." S. О. Cowrer-Cores. February 20th. 

5,208. ‘ Electric door-opening device." F. Секвѕсн and H. KwisPEL. Feb- 
ruary 20th. 6 

5,216. Magnetically-operated apparatus and method of applying same." 
C. О. Bastian and C. E. Hunter. February 20th. 

5,233. “ Electric circuit-controllers."' К. AmBERTON. February 20th. 
5,244. Methods of synchronising several variable-speed electric motors." J. 
Ввтнвкор. February 21st. 

5,258. .'' Flexible insulators for electric wires, cables, &c." Е. D. M. 
Scrivener and Taylor, TunnicuirF & Co. February 21st. 

5.270. “ Sparking plugs." J. E. Barrows. February 21st. 

5.971. ‘Sparking plugs." W. E. C. МЕКЕ. February 21. 

: 5,997. ‘* High-tension electric cables." Р. DUNSHEATH, C. GROVER and W. 
T. HrzNLEv's TELEGRAPH WORKS Co. February 21st. 

5,298 Electric ſuse carriers. W. T. Hencey’s ТЕЕСКАРН Works Co. 
апа W. H. NicHoLs. February 21st. | | 

5,301. “ Dynamo-electric machines." С. A. VANDERVELL & Co. and A. H. 
Mipcrey. February 2lst. 

5,310. Dynamo-electric machines." E. J. Harman and E. Le Bas. Feb- 
ruary 218. 

6.117. Electric trackless tramcars, &c. G. A. Bisnor and R. A 
Cuapwick. March Ist. | 

6,142. '' Contact-breakers for magneto-electric, &c., machines." Н. 5мїтн. 
March Ist. 

6,150. Electric switches.“ W. J. Ling and J. Н. Tucker & Со. March 
Ist. 

6,180. Electric heaters, fires, &c.“ 
March 1st. 

6,195. Sparking plugs." E. Ретноср. March Ist. (Switzerland, Octo- 
ber 6th, 1919.) 

6,196. “ Electric frequency indicating and measuring instruments.“ BRITISH 
‘THomson-Houston Co. and R. C. CLINKER. March 1st. 

6.198. Automatic selective telephone system." R. C. M. 


March 1st. 
6,199. Automatic selective telephony." R. C. M. Hastincs. March Ist. 


6,221. Dynamo-electric machines." A. B. Еко and THe METROPOLITAN- 
Vickers ELECTRICAL. Co. March 1st. 

6.222. Dr batteries." Burcess BATTERY Co. March Ist. (United States, 
March 13th, 1919.) - 

6,228. ''Controllers for electric eircuits." Icrantc ELECTRIC Co. (Cutler 
Hammer Manufacturing Co.). March Ist. 

6.229. Electro-magnetic brakes.” 1склхїс Exectric Co. (Cutler Hammer 
Manufacturing Co.). March Ist. 

6,249. '' Electric cables." E. A. Bayes and Tue BRITISH INsuLATED & 
HeLssy Cases, LTD. March 2nd. 

6,250. '* Ironclad electric switches and switch fuses.” 


March 2nd. | ‚ 
6,257. "'Fittings for holding incandescent electric lamps." W. Н. Bavtev, 


J. T. TAYLOR and G. A. TavLoR. March 2nd. 

6,267. '' Electrolytic cells.“ E. A. Le Sueur. March 2nd. 

6,272. Dynamo-electric generators and motors." E. Ѕмлл and W. S. 
$мітн. March 2nd. 

6,903. Mode of 'cementin 
F. E. Buctsmann. March 2nd. : 

6.318. ''Call-signals arrangement for field telephones, &c." SIEMENS & 
Haske Акт. Gss. March 2nd. (Germany, March 4th, 1916.) 


C. С. Ховвѕ and M. J. Клилмс. 


HASTINGS. 


R. T. NORTON. 


electric conductors with non-conductors." А. 


6,344. Dynamo elcetric machines.“ E. Ferat. March 2nd. (France, 
February 6th, 1918.) 
6.345. Dynamo-cleetric machines." Е. FERAT. March 2nd (France, 


October 15th, 1919.) 
6.346. Magnetos." E. Ferat. March 2nd. (France, January 14th, 1918.) 
6.347. Magnetos." E. FERAT. March 2nd. (France, February 18, 1918.) 
6.359. '' Circuit«ontinuing devices." Н. A. DoucLas. March 2nd. 
6.369. Incandescent lamps." Е. A. FELDKAMP. March 2nd. 
6,400. '' Renewal of incandescent electric lamps." J. J. Russet. March 


6,403. * Electro- magnetic controlled lock system.“ W. G. Grieve and F. 
H. C. Orronb. March 3rd. | 

6.414. Sparking plugs." А. OGDEN. March 3rd. 

6,419. Device for testing sparking plugs." Н. Еви. and Е. Н. MITCHELL. 
March 3rd. | 

6.449. “Sparking plugs." J. E. Barrows. March 3rd. 
76,580. " Interlocking device for electric switches.“ E. J. 
March 3rd. 
6.492. Electrical instruments.“ E. W. Hite and G. F. Snorer. March 


BROTHERS. 


6,504. “Brush holders for electric di namos and motors, &c." А. Акм- 
stroNG.. March 3rd. | 

6.542. Battery-charging systems." AUTOMATIC TELEPHONE MANUFACTURING 
Со: March 3rd. (United. States, June lIth, 1919.) 

6,543. Code- signalling systems.“ AUTOMATIC TELEPHONE MANUFACTURING 
Co. March 3rd, (United, States. June 30th, 1919.) 

1.354. Janition systems for internal«ombustion engines." S. I. 
and € G, Purus March 3rd. | 
6.569 7 Magneto brackets apd attachments fee motor cars, ( t. к. 
B. Suaw. March 4th 
- 6,587. ‘ Electrical clinomcter. ` 

6,591. “ Telephone systems.“ 
and J. Savin. - March 4th. | 

C, 039. Regulating dynamo electric machines." Вкіпьн THomson-Houstox 
Co and №. SHUTTLEWORIH. March 4th. 

6,646. Electrical measuring instruments." W. "CLARK and CLARK'S NEO- 
Егксткіс Devices, Lip. March 4th. . aa VOS 

6.654. Galvanic batteries." С. Огонлм, J. OLDHAM, O. Ог.рнлм and 
Огонлм & Sox. March 4th. , 

6,656. “Automatic or semi-automatic telephone systems." Britisi L.M. 
Ericsson. MaNvrFacrtRING. Co. and D. C. Crows. March 4th. 

6,658. '' Wireless telegraphy." A. С. T. Cusins, А. C. Fuer and P. M. 
Н. Lemon. March 4th. | 

6,661. ''Sparking plugs." B. Hopes and А. M. Lopce. March 4th. 

6.667. '' Air-cooling arrangement for electric generator set driven by in- 
ternal-combustion engine," R. Bosen Акт. GES. March 4th. (Germany, 
August 9tn, 1915.) | 


GROM 


1 S 6. Tuomas March 4th 
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6,678. “ Electric control of tipping-gear upon vehicles." Е. Н. Ding, P. 


Е. Ѕмітн and Е. К. Stocks. March 4th. 
6,698. “ Metal contacts for. electrical apparatus." M. S. С 
LvrrLEMORE. March 5th. —— | i : ö 
6.739. Electric radiator." C. Н. Verity. March Stb. 
6,751. Case for battery of ear phone.“ W. H. B 
Briccs & GI. March Sth. : | F 
6,762. Flow meters;" British THOMSON-HOUSTON C i 
Co., U.S.A.). March 5th. ш es EE 
Ha „Electric condensers." L. SmGAL. March 5th. (France, July 8th, 
6,780. “ Electro-thermal absorber generator f arati 2 | 
5 generator for separation processes. F. C. 
17 " Sparking plugs." V. Вомрк. March 5th. (France, December 20th, 
6,824. Distribution with alternating electric currents." А. M. Taylor. 
March 6th. 
6,832. “ Electrical signalling apparatus." F. W. Baynes and MECHANICAL 
ЅОРРІЛЕЗ, Lro. March Oth. | / 
6,851. Process for sherardising." S. О. CowrrR-CoLEs. March 6th. 
6,855. Automatic telephone systems." Automatic TELEPHONE MANUFACTUR- 
inc Co., W. R. Carter and К. Mercer. March 6th. 
6,856. ‘‘ Arrangements for detecting and utilising vibratory movements. 
AUTOMATIC TELEPHONE MANUFACTURING Co. and S. R. SmitH. March 6th. 
| 6,874. Control valves." BRITISH Тномѕом-Нооѕтом Co. March 6th. 
6,900. Reception of signals by wireless telegraphy.“ E. C. ATKINSON. 
March 6th. 
6.907. Apparatus for electrically-driven submarines.”  SrEMENS-SCHUCKERT: 
WERKE. March 6th. (Germany, December 5th, 1914.) 
rw “ Electric condensers.” L. Secar, March 6th. (France August 14th, 


— 


PUBLISHED  SPECIFICATIONS. 


The numbers in parentheses are those under which, the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


| ` 1918. 

13,080. DISTRIBUTION OF ELECTRICAL ENERGY. W. T. Henley's Telegraph 
Works Co. and C. Grover. August l2th, 1918. (138,377 .) : 
17,120. AUTOMATIC ALARM DEVICES FOR USE WITH VACUUM TUBE RELAYS. M. 
Latour. October 4th, 1917. (135,383.) 

18,046. ТикскаРНҮ. T. B. Dixon. November Ist, 1917. (120,899.) 


A919. 

1,343. PROTECTIVE GEAR FOR ALTERNATING ELECTRIC CURRENT GENERATORS. 
British Thomson-Houston Co. and R. M. Wilson. January 18th, 1919. 
(138,675.) | 

1,731. ELECTROLYTIC CELLS. H. W. 
(138,406.) 

9,537. APPARATUS FOR INDICATING THE AMOUNT OF ELECTRIC CURRENT PÁSSING 
THROUGH A NETWORK BOX LINK AND THE LIKE. А. F. M. Gatrill. February 13th, 
1919. (138,430.) ae s | А А 

3,795. MAGNETO-ELECTRIC LIGHTING SETS FOR CYCLE 
Rosengart. December 21st, 1919. (136,848. ; 

3,888. AUTOMATIC INDICATOR OF FAILING ELECTRIC CURRENT. Е. Hope-Jones 
and Synchronome Co. February 17th, 1919.. (138,708.) ; | 

9,977. ELECTRIC CUT-OUTS FOR CIRCUIT BREAKERS. W. Н. Illingworth. Feb- 
ruary 18th, 1919. (138,439. | 

4,196. METHOD AND MEANS FOR CONNECTING SPAN WIRES AND FITTINGS FOR 
THE SUSPENSION OF CONDUCTOR OR TROLLEY WIRES IN OVERHEAD WIRE SYSTENS 
OF ELECTRIC TRACTION. Brecknell, Munro & Rogers and A. М. Willis. February 
20th, 1919. (138,441.) 

4,811. Fit1incS FOR ELECIRIC AND OTHER LAMPS. W. Harrison and E. H. 
R. W. Eyre. February 26th, 1919. (138,447.) 

4,887. AUTOMATIC ELECTRIC CONTROL APPARATUS. S. H. Adams. February 
27th, 1919. (138,721.) 


Matheson. January 23rd, 1919. 


AND THE LIKE. L. 


4,970. PRODUCTION OF TONE CURRENTS FOR SELEPHONE CIRCUITS. Siemens 
Bros. & Co. and W. H. Grinsted. February 27th, 1919., (138,723.) 
5,494. ELECTRIC 4DAPIORS FOR LIGHTING AND OTHER PURPOSES. Benjamin 


Electric, Lid., and G. Campbell. March 5th, 1919. (138,728.) 

5.706. ELECTRIC srORAGE CELLS. C. J. V. Fery. April 30th, 1917. (124.211.) 

6.001. TRANSMISSION GEAR AND BRACKET РОК THE MAGNETOS OF MOTOR- 
vEHIcLes. T. R. R. Chilcott. March llth, 1919. (138,460.) 

6,838. ELECTRIC POWER STEERING-GEAR FOR SHIPS OR OTHER VESSELS. T. Reid. 
March 19th, 1919. (138,744.) 

6,951. METHODS OF AND APPARATUS FOR PRODUCING VACUA. Western Electric 
Co. March 20th, 1919. (138,745.) 

7,781. ELECTRICALLY-DRIVEN ROTARY PUMPS. Drysdale & Co., J. W. W. 
Drysdale and J. Young. March 28th, 1919. (138,753.) 

8.213. ELECTRICAL TIME SWITCHES. E. Schattner. April Ist, 1919. (138,756.) 

8,551. DRAIN DEVICES FOR ELECTRIC STORAGE pattertes. Р. D. Ivey and 
A. J. Salisbury. April 4th, 1919. (138,488.) | 2 

10.066. ELECTRIC STORAGE BATTERY CELLS. P. D. Ivey and A. J. Salisbury. 
April 22nd, 1919. (138,773.) | 

13.362. TELEPHONE SYSTEMS. W. J. Mellersh-Jackson. (International Callo- 
phone Corporation.) May 27th, 1919. (138.350.) 

14.761. ELECTRIC ‘INSULATORS. Н. Lutz. June llth, 1919, (138,539.) 

16,635. ELECTRIC INDICATING-DEVICES TO BE USED ON TAXI-CABS AND THE LIKE. 
H. Richardson and E. H. Palmer. July 3rd, 1919. (138,807 .) 

16,600. TELEPHONE EXCHANGES. siemens Bros. & Co. and T. Pettigrew. 
July 2nd, 1919. (138,544.) 

17.211. ELECTRIC INCANDESCENT LAMPS. Siemens & Halske Akt. Ges. Decem- 


ber 39th, 1916. (112.204.) 


17.594, SUBAQUEOUS SOUND DIAPHRAGM MECHANISM, W. J. Mellersh-Jackson 


(Submarine Signal Сол Tuly lth. 1919. (139.750) 
10,182. SHADES OR KEFLECIOR* FOS peperere taurs, T. 
Lea . August 2nd. 1919 (138,538 ^ 
19,250. Егғсткіс FUSIBLE CUT-OUTS 
5th, 1919. (138.550. 
19,493. MAGNETO-ELECTRIC POCKET Lamp. М. A. Pattay and E. Jaquemot. 
August 7th, 1918. (130,996.) | | 
21,052. Sraxxinc PLUGS. В. D. Bellamy and Suburban Motors, Ltd. August 
27th, 1919. (138,805) | 
91,958. GALVANOMETERS AND LIKE MEASURING | INSTRUMENTS. L. Johnson. 
August 29th, 1919. (138,826.) | 
33.978. CONTACT BREAKERS FOR HIGH-TENSION MAGNETOS. A. Anzani. Octo- 
ber 9th, 1918. (133.678.) ; 
25,420. REGULATORS FOR DYNAMO-ELECTRIC MACHINES. 
18th, 1916. (133,967.) | 
25,948. ELECTRIC EXCESS CURRENT INDICATORS. 
1919. (Divided application on 138.766.) (138,835.) 
ELECTRIC VALVE AMPLIFIERS. Siemens & Halske Akt: Ges. May 


26,699. 
nd, 1918. (134,832) 


Phillipe and J. W. 


L Stewart and А. М. Penman. August 


A. Courtiade. July 


E. Schattner. April Ist, 
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No. 2,209. 


THE ELECTRIC LAMP REPORT. 


THE Report to the Standing Committee on Trusts regarding 
tbe manufacture of electric lampe, of which we commence 
а reprint in this issue, is а remarkable document, and 
contains much information of great interest to the electrical 
industry. Although the members of the Sub-Committee 
which carried out the inquiry are practically unknown in 
electrical circles, they appear to have acquired a thorongh 
grasp of tbe subject, and while the Report is not free from 
mistakes, it is on the whole a very able, impartial, and 
judicial pronouncement. 

The word ** Trust " in the sense of a commercial alliance 
has somewhat unsavoury associations, and is often used by the 
Press—especially that section of it which has a Socialistic 
complexion — as a term of reproach or abuse. Call a dog 
by а bad name —and hang him." Its evil reputation comes 
from the other side of the Atlantic, where Trusts of 
undoubtedly shady character have flourished in the past, 
battening on the vitals of the public, so that at last even 
the United States Government has been compelled to bring 
them under State control; but not all Trusts sre malevolent - 
and harmful to the public welfare, and we should not allow 
our minds to be swayed or our judgment distorted by the 
suggestion conveyed in the name of the Committee. 

Let us then examine the Report and the conclusions of 
the Sub-Committee with an open and unprejudiced mind. 
First, it is interesting to note that the word “ trust is not 
used, the alternative expression in the terms of reference 
“ trade combination being employed. The power imputed 
to tbis body as regards 90 to 95 per cent. of the lamp 
industry will not be disputed ; neither will it be denied 
that the operations of the Association have maintained 
prices to the public at a higher level than would have 
resulted from unrestrained competition. It is alleged that 
the trading discounts granted to distributors are unduly 
high,and thatthe prices of the lamps could be reduced by one- 
third while leaving the makers and dealers a satisfactory 
profit. The charge is made that lamps bought in Holland, 
which could bave been sold here at 8s. each with a sub- 
stantial profit, were sold to the public at 128. 6d., the lamp 
trade thus netting £280,000 in excess of a reasonable profit. 
The three licensor firms are charged with imposing upon 
other firms in the combination an undesirable restriction 
upon output, and the observance of patents which have been 
quashed in the Courts. The Sub-Committee sees a risk of. 
the British lamp industry being subordinated to American 
or international control, and calls for the institution of 
national control in the hands of a Department of State. 
Thus the Report ranges from criticism to indictment, from 
statements of fact to proposals for legislation. 

In pre-war times we often lamented the fact that the 
prices obtained for electrical manufactures in this country 


were — to om hay Шш margin for 
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research and development, without which it was impossible 
for the industry to keep pace with the progress of its more 
fortunate competitors in foreign countries. We cannot, 
therefore—nor do we wish to do so—reproach the manu- 
facturers for adopting the only means at their disposal for 
attaining this end, provided, of course, that the margin is a 
reasonable one. Further, we have consistently supported 
the claims of traders to recognition by the manufacturing 
firms. in the shape of tradé discounts which are withheld 
from the general public; and we have maintained the 


unquestionable right of the inventor and patentee to the 


just reward of bis labour and ingenuity. All these pointe 
are involved in the question of price maintenance; and all 
of them, we believe, will command the approval of our 
readers. But the question is raised whether, in this case, 
the various margins of profit are in due proportion, and of 
reasonable dimensions. | 

In the space at our disposal we cannot discues the matter 
at length ; briefly, we hold that, while the manufacturers 
certainly erred on the safe side in pre-war days, and might 
well have reduced their selling price to the trade, the fact 
that that price to-day remains almost the same, although 
the value of money has fallen to less than half the pre-war 
Standard, indicates that, relatively to other commodities, 
the price of lamps to the trade has fallen to а value which 
is no longer unreasonably inflated. It should be borne in 
mind that patent rights are of limited duration, and are 
liable at any moment to become valueless owing to the 
introduction ‘of. improved methods. How much the 
associated firms have spent on research in this connection, 
we do not know, but it is within our knowledge 
that the equipment of the largest factory in this country 
was scrapped repeatedly in pre-war years, and the British 
patent righte were acquired at a heavy cost. So much for 
the manufacturers’ position ; the case of the distributors is 
on a different footing altogether. They run no great risk 
of patents being quashed or superseded, they incur no outlay 
for patent rights or for research, they have no plant to 
become obsolete—they are purely middlemen, and the 
bigger they are, under the Association system, the bigger 
are their profits and the easier their functions. While we 
adhere-to the doctrine of trade discounts, we feel that in 
the lamp trade the rates of discount have been inordinately 
and quite unnecessarily high. We see no reason why a 
dealer in a large way should be in a position to pocket 
from 1s. 2d. to 1s. 6d. per lamp—more than the net cost 
of manufacture! In the case of bicycles, typewriters, &c., 
it is notorious that similar conditions have obtained, but 
the circumstances have been very different, and we 
believe, with the Sub-Committee, tbat the price to tbe 
public should have been greatly lowered, together with the 
trade discounts. = | 

The statement that the importers and distributors of 
Dutch half-watt lamps during the war made a profit of 
£280,000 in excess of a reasonable value is generally 
regarded as the most serious and damaging item in the 
Report. 'These lamps could not be made in this country 
at the time, and therefore were imported under licence of 
the Board of Trade. 'The Sub-Committee has assumed that 
the difference between the list price of the most popular 
size of half-watt lamps and the price at which it could have 
been put on the market (12s. 6d., less 88.) representa the 
* excess profit per lamp that actually accrued to the trade, 
but we understand that the vast majority of these lamps 
— 80 to 90 per cent.— were supplied to Government depart- 
ments and controlled firms at а price in the neighbourhood 
of 8s, and that not 5 per cent. of them were sold at 
128. 6d., во that the sum named is at least £250,000 in 
excess of the true profit. The reason for listing the lampe 
at a high figure is admitted in the Report—namely, that 
the British lamp makers, who intended to manufacture the 
lamps themselves as soon as circumstances permitted, could 
not be expected to encourage the sale of the imported article 
to the public. As a matter of fact, they obtained the 


machinery for making argon gas from the Dutch firm at a 


heavy cost and under onerous conditions, after protracted 
negotiations, and commenced the manufacture ав soon as 
possible, at the ‘same time lowering the list price of the 
lamps. AM 


The reproach that the three licensing firms imposed. 


restrictions upon the output of the firms that they admitted 
to the Association must be considered in the light of the 
fact that they were under no obligation to issue licences at 
all, provided that they themselves were able to cope with 
the demand for vacuum lamps. The alternative course 
would have resulted in putting the seven British companies 
out of business altogether, a consequence which could only be 
regarded as highly undesirable. By enabling these com- 
panies to continue in operation, with the benefit of the infor- 
mation derived from researcli, and to increase their output 
at а moderate pace, whilst paying royalties which could not be 
called excessive, the Association unquestionably acted in the 
interests of British industry. But the second item in this 
charge—that the Association took advantage of ite position 
to compel the licensees to treat invalid patents as though 
they continued in force—bears a different aspect. Besides 
its injurious effect upon a British firm of tungsten wire 
makers, it constituted a wholly unwarranted extension of a 
monopoly which was no longer justified by letters patent, 
and established a principle which might be extended without 
limit—namely, that any material that the Association 
chose to specify must be purchased from a member of the 
Association, at, of course, any price that the member chose 
to name. This is a proceeding which we regard as repre- 
hensible and contrary to the interests of British industry. 

The last paragraph of the Report is the only one that 
embodies a definite recommendation—namely, that trade 
combinations should be brought under the control of a 
Department of State. Viewing the question broadly, as 
affecting all such combinations in all industries, we are 
disposed to agree with the Committee. As we have said 
above, not all “Trusts” are maleficent; but some 
undoubtedly are, and we believe that the establishment of 
some such controlling authority, while it would relieve the 
public mind and guard agaiust abuses, would at the same 
time protect the beneficent type of Trust from unfounded 
charges. 

In the present instance, while the inquiry was certainly 
justified by its results, and has brought to light the 
existence of practices which, in our opinion, ought to be 
discontinued, we do not feel that anything in the nature of a 
scandal has been revealed. The Report in various places 
commends the action of the Association ; it points out that 
the price of lamps was prevented from rising as well as 
from falling, and it commends the Association for removing 
the restrictions on output of the licensees during the war. 
In many places it suggests undesirable things that the 
Association might do if it chose, whilst admitting that it 
did not so choose. It points out that the licensees’ output 
for expcrt was not restricted. It commends the Association 
for undertaking to supply bulbs and caps to all lamp makers 
without discrimination. It points out that without some 
combination the British lamp-making industry could not 
have held its own against foreign competition, and agrees 
that profits should be adequate to provide for research and 
experiment. In fact, the Report is far from being so con- 
demnatory ав the extracta selected by the daily Press 
would lead one to believe. We understand that one of the 
largest British works was about to be doubled in capacity 
when the war broke out, and that the extension is only 
now delayed hy the dilatory methods of the building trades ; 
when the new factory comes into operation, prices will be 
lowered. But for the fact that, before the gas-filled lamp 
was invented, the use of United States patents had been 
secured to this country by the formation of the Association, 
we should have been at the mercy of American manu- 
facturers in respect of the half-watt lamp. New Westlake 
machines have been bought at an enormous price from 
the United States, and are now at work in the North, 
rendering this country independent of imported lamp 
bulbs. [п two years, we are informed, prices will be 
reduced 40 per cent. owing to increased output; cheap 
lamps are essential to the development of the electric 
lighting industry, and the prospect of a material reduction 
in price will be generally welcomed. 

We have no doubt that the Association will give careful 
consideration to the contents of the Report, and we hope 
that the undesirable methods to which we have drawn 
attention will be especially scrutinised, with a view to their 
modification or abolition. x 
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ELECTRIC POWER AT THE WORKS OF THE VAUXHALL MOTORS, LTD. 


Ат the invitation of Messrs. Vauxhall Motors, Ltd., we 
recently paid à visit to the company's works at Luton to 
see the electrical equipment, which is described below. 
This concern is an offshoot of the Vauxhall Ironworks Co., 
of Wandsworth Road, London, which built the first Vaux- 
hall car in 1903; two years later the company moved to 
Luton, and in 1907 Vauxhall Motors, Ltd., was formed as 
& separate company, to devote itself entirely to the manu- 
facture of motor-cars. In the following year the Vauxhall 
car was the only one which passed through the 2,000-mile 
International Reliability Trial of the R.A.C. without 
losing a single point, and without replenishing water or 
lubricating oil, thus at once establishing its reputation as 
one of the finest cars of the time. Aided by exhaustive 


FIG. 2.—GRINDERS DRIVEN 
DIRECT AND BY BELT. 


research at a heavy cost, the company rapidly improved 
its engines and chassis, and in 1910 a 20-H.P. Vauxhall 
car attuned a speed above 100 M. P. H. —a record for that 
rating, which was followed by many other striking feats, 
including the winning of 80 first prizes and highest awards 
in 1913, а greater achievement than that of any other car. 
Then came the war, and tbe company's whole output was 
supplied to the Government, consisting entirely of 25-Hl. P. 
cars for staff use. 

Important extensions became necessary, and the works 
were reorganised on the most modern lines, involving the 
use of electricity in a variety of applications—lighting, 
power, telephony, time service, and the heating of the offices 


—and we have no hesitation in describing the factory as a 


model of its kind, laid out and equipped on scientific lines- ' 


and maintained in the highest degree of efficiency. 

The workshops are of one storey, and are built with 
woodlined saw-tooth roofs for north lighting; they are pro- 
vided with heating pipes overhead, a system which has 
proved thoroughly satisfactory. Owing to the adoption of 
the individual drive, the new machine shop; with which we 
are mainly concerned, is of light construction and moderate 
height, with comparatively few columns to carry the roof. 
* General ” lighting has been carried out with semi-indirect 
fittings suspended from the roof, on a scale which .renders 
the use of auxiliary lamps superfluous. Grinding and 
wood-working machines are provided with powerful exhaust 
fan draught to carry off dust and shavings. Perfect cleanli- 


Aid 


ECCLES 


Fic. 3.—MILLING MACHINES DRIVEN 
BY GEARED MOTORS. 


ness and order are enforced in all departments—the floors 
are immaculately clean and tidy, stands are provided for 


workmen’s hats and coats, and a large well-lighted mess- 


room adjoins the workshops. 

To maintain the highest quality of the company’s pro- 
ducts, and to minimise waste of labour, an exceptionally 
complete system of inspection is in force. Every class of 
raw material is tested on delivery by chemical analysis and 
mechanical tests, well-equipped laboratories being provided 
for this purpose. Special attention is given to tbe heat 
treatment of steel, for which purpose electrical furnaces are 
admirably suited, and are therefore employed. The micro- 
scope plays a prominent part in these tests. After each 
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machinery operation, each part passes through the viewing 


room before re-issue for the following operation, thus en- 
suring that hidden faults shall be detected at the earliest 
possible stage. The Newall system of limit gauges 18 in 
use, to obtain interchangeability, and jigs are used not only 
for the metal parts of the car, but also for the wooden parts 
of the car-body. By such means the greatest economy of 
time and labour is secured. 

Like the Austin Motor works, whose power plant we 
recently described, the Vauxhall works were originally 


Fig. 4.— INDIVIDUAL DRIVE 
WITH COUNTERSHAFTS, 


driven by direct current, supplied by the Luton Corporation 
at 500 volts ; but when the works were extended on the 
outbreak of war, the new shops were equipped for three- 
phase current, and at the same time the principle of 
individual motor drive was adopted. The sawmills, repair 
shops, and offices, are still supplied with direct current. 
The a.c. supply being given at 6,600 volts, transformers of 
125 k. v. A. each were put in, together with a bandsome 
switchboard, mounted on a dais overlooking the assembly 
shop. The switchboard, which is illustrated in fig. 1, 18 
divided into three sections: one for the high-pressure side 
of the transformers at the left hand, fitted with oil-break 
switches, ammeters, and three supply meters ; one with two 
transformer secondary panels, each equipped with a switch, 
voltmeter, and ammeter, a summation panel provided with 
ammeter (which can be connected with any phase), watt- 
meter, and power-factor meter, and an earth indicator, and 
three feeder panels each equipped with a switch and 
ammeter ; and a section consisting of seven circuit panels 
for the P. 0. supply, and two lighting panels. The A. C. 
switches are all fitted with time-element overload relays, 
and are mechanically operated by means of hand-wheels. 
The А.С. power supply is given at 440 volte, and the А.С. 
lighting circuits are fed through transformers at 250 volta. 
The transformers are oil-cooled, and were made by the Brush 
Electrical Engineering Co., Ltd., while the А.С. switchboard 
was supplied by Messrs. Johnson & Phillips, Ltd., and the 
D.C. board by Messrs. Bertram Thomas. 

An additional transformer, of 250 K.v.A., is on order, 
and with the corresponding switchgear will fill. up the 
whole space available. The pc. load, which includes а 
very heavy lighting load, amounts to 100-150 kw. The 
circuit-breakers on the main switchboard which control the 
office lighting are operated by push-buttons in the general 
office. The earth indicator consiste of three lamps—red, 
green and yellow—connected between the three phases and 


earth, and ig al WAYS jn circuit ; ар earth on one phase сапер 


the corresponding lamp to go out, whilst the other two 
brighten. 

''he assembly shop was originally used as a machine shop, 
and was built to carry shafting and a crane ; the adoption 
of individual drive enabled a lighter constructionto be used, 
with a lower roof, thus saving on capital cost. The belt- 
driven machines had to be adapted for individual drive, 
and the various methods adopted for this purpose are 
exceptionally interesting. | 

Fig. 2 is noteworthy, as showing contrasted the old and 


Fig. 5.—INDIVIDUAL DRIVE 
WITH CHANGE-SPEED GEAR Box, 


newer methods of driving a grinder ; {һе former is seen in 
the background, with an elaborate overhead framing to 
carry the shafting, which is driven by a motor carried on a 
wall-bracket ; the lutter is in the foreground, and it will be 


Fre. 6.—AUTOMATIC LATHES DrgEct DRIVEN BY MOTORS. 


seen that the motor is fixed on the floor behind the grinder, 
the starter being attached to the frame of the machine. 
Fig. 8 shows a row of Parkson milling machines; here the 
2-H. P. motor is mounted on the machine itself, and drives 


by spur gearing. Pig. 4, again, shows а totally different 
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device; the 9-H.P. motor, fixed on a short pedestal, drives 
by belt two short countershafts mounted on the top of a 
column, from which the Archdale thread-milling machine 


is driven. In fig. 5 we have a variation of the last device; 


in this case two rows of Ward turret lnthes have been 
a lapted to individual drive by mounting & Vauxhall change- 
spe d gear-box on the top of the column, us the intermediary 
bet ween the 1-H.P. motor and the lathe, with belt drive. 

A row of Potter & Johnson automatic lathes is seen in 


Fid. 7.—CAPSTAN LATHES WITH CHAIN DRIVE. 


fig. 6, with 4-H.P. motors geared direct to the main shafts. 
There are 40 of these machines. 
Fig. 7 shows a range of Herbert capstan lathes driven by 


Renold chains, the 4-H.P. motors being fixed on the floor, 


with a device for tightening the chains, and adjusting the 
guard. Lastly, fig. 8 shows a neat method of arranging the 
chain and belt drive of a multiple-spindle drill. 

Power is brought to the machines in a systematic way. 


Fia. 9.— BACK ОЕ FUSLBOARD, 


Three 36-way distribution fuse-boards, by Mersre. J: linson 
and Phillips, are fixed at intervals in the end wall of the 
shop, which is about 14 in. thick ; the back of the board is 
accessible from the exterior, as shown in fig. 9, on the 
removal of iron shutters—an extremely neat and convenient 
device, which at the same time reduces the space occupied 
to the minimum. A lighting transformer is housed in a 
pit in front of each board, and Key fibre ducts are carried 
from the boards along the end of the shop, and in parallel 
runs of four, tapering off to three and two, transversely to 
the shop, with hand-holes at frequent intervals, so that 
there is a hand-hole near every machine. 


There are over 10 miles of cable under the floor of the 
machine shop; all the large machines are on separate 
circuits, and in addition to the fuses on the distribution 
boards, each motor is protected by overload relays and no- 
volt release coils on the larger sizes and triple-pole switch 
fuses on the smaller sizes. 


is Fie. 8.—CHAIN AND BELT-D&IVEN 
MULTIPLE DRILL. 


From the hand-hole a steel pipe is led to the starter, and 


is connected to the frame of the machine, as well as to an 


earthing wire in the ducts. No cable is exposed anywhere. 


The hand-holes are of concrete, and are covered with chequer 


plates. On each fuseboard is an earth indicator, like that 
on the main switchboard, by the aid of which a fault can be 
located and rectified before any serious trouble can develop. 
Any motor in the shop can be fed from either of the three 
distribution boards, thus enabling the load on each panel to 
be balanced. There аге 270 motors, ranging from } Н.Р. 
to 20 H. P.; all from } to 4 Н.Р, are made by the British 


— — 
Ета. 10.— PART SECTIONAL DRAWING OF G.E.C. FITTING, 


Thomson-Houston Co., Ltd ; the 5-H.P. motors are by the 
British Westinghouse Co. (now Metropolitan- Vickers, Ltd.), 
and the larger sizes by Messrs. Crompton & Co., Ltd. Thus 
the number of spares to be stocked is kept down to the 
minimum. Motors up to 4 H.P. are switched directly on to 
the mains without any starter, and, if necessary, are reversed 
in the same way, without any pause. Above 4 H. P. star- 
delta starters are used, and for 15 and 20 H.P. auto- 
transformers are provided. 

As we have already mentioned, the lighting of these 
shops is carried out on a liberal scale, so that the same 
bigh degree of accuracy can be maintained as easily under 
artificial light as in daylight. In accordance with the 
recommendations of the Illuminating Engineering Depart- 
‘ment of the General Electric Co., Ltd., the degree of 
illumination varies in the different shops. according to the 
type of work done in each, and ranges from 4 to 7 ft. 
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candles; uniform illumination is aimed at throughout the 
whole area of each shop, eliminating shadows and dispensing 
with local lighting. The lamps used are 100-, 150- and 
200-watt Osrams of the Atmos type, and the fitting is 
known as the G.E.C. FA 9360. It is illustrated in 
fig. 10, p. 389. "There are in the machine shops 275 semi- 
indirect 200-watt lighting fittings. One-thira of the lighting 
is supplied from each main distribution fuseboard, and 
there is а Tucker 30-ampere switch on every column con- 


Кто. 11.—GENT TIME CONTROL BOARD. 


trolling a group of 10 lamps in the immediate vicinity. 
No other lamps are used, and, although the lighting con- 
sumption is fairly heavy, the company considers the money 
well spent. The lighting cables are run in screwed conduit. 
The lamps are well seen in figs. 5 and 7. 
The time-service system was supplied by Messrs. Gent 
and Co., Ltd., and comprises an accurate transmitter con- 


UA 3t = - 
LT 558 JT H 
ä 
— m Ат ~ m" © — — 4 


— — i “ 


Еа. 13.—SIEMENS AUTOMATIC TELEPHONE EXCHANGE, 


trolling some 40 dials and Gledhill-Brook time recorders 
distributed throughout the shops and cffices. The main 
board is shown in fig. 11; it carries the transmitter, two 
programme ringers, two relays, and a warning bell, as well 
as the battery-charging switchgear. The programme ringers 
each contain a large metal ring with a series of holes into 
which pega can be inserted, enabling any desired programme 
of signals to be automatically given, which can be changed 
at will. In this case bells in the works are sounded twice 
at five minutes to the hour of commencing work, and once at 


the hour. A different programme is provided for the offices. 
Current impulses are transmitted at half-minute intervals 
to the dials and recorders, which are all connected in series, 
the pressure employed being 110 volts. ‘The recorders are 
controlled by a device similar to that shown in fig. 12, which 
releases the spring-driven movement every half minute, and 
allows the mechanism to advance by a corresponding 
amount. Thus uniform time is maintained throughout the 
establishment—a factor of no little importance. 

An automatic telephone system, supplied by Messrs. 
Siemens Bros. & Co., Ltd., is installed in the works, in 
addition to the Post Office private branch exchange ; the 
switchboard provides for 70 lines, with seven selectors, and 
is illustrated in tig. 13. It is mounted in a handsome 
cabinet on the switchboard platform, and close to it isa 
neat little battery room containing the batteries for the 
time and telephone services. 

Central heating is employed in the offices, supplemented 
by electric raliators. In the messroom, part of the cooking 
is done electrically, a potato steamer proving most useful, 
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Fic. 12,—DEVICE CONTROLLING TIME RECORDER. 
as well as an electric oven, both of Messrs. Crompton's 
make. 

The offices are very handsomely constructed and equipped. 
For the purpose of sorting and tabulating the shop time 
cards, machines made by the British Tabulating Machine 
Co. are used, which perform their work with extruordinary 
speed and certainty, and save a vast amount of clerical 
Jabour and mistakes. 

That tle interests of the work- 
people are well looked after by the 
company was obvious on every hand. 

The whole of the electrical and 
mechanical equipment was designed 
and carried out by the company's 
own staff. Тһе adoption of the 
individual drive has proved wholly 
satisfactory ; the cost of the in- 
stallation, allowing for the reduced 
cost of buildings, and the abolition 
of shafting, is somewhat greater in 
the first instance, but the advantages 
gained far outweigh this drawback. 
The failure of a motor affects only one 
machine. When a machine stops. 
the cónsumption of energy for it ceases 
also, and the all-round saving of energy 
due to this and to the absence of 
friction losses in the line shafting is 
remarkable. It is best illustrated by 
the fact that since the adoption of 
the individual drive, the plant has 
been doubled without increasing the 
consumption of energy. The use of 
three-phase motors has also been justified by the results ; 
even the smallest motors—down to 4 H.P—are fed at 
410 volts, and the number of breakdowns has been 
trifling. | 

In conclusion, we have to thank Messre. Vauxhall 
Motors, Ltd., for the opportunity of visiting this interesting 
installation, which exemplifies the latest practice, and pt oto- 
graphing their machines. We. are especially indebted to 
Mr. G. C. Jack, ussistant works manager, for the courtesy 
with which he conducted us over the works. 
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Тнк author, having been connected with the electrical 
power side of military engineering during the last three 
years, and having had opportunities of studying war 
and pre-war methods of the French and Germans in 
north-east France and Flanders, thinks that some ran- 
dom notes might be of interest. The more the past is 
discussed, its failures or successes, the greater the 
chances for the future, and with these views in mind 
the following notes have been prepared. The work 
done by the British Army will be noted from time to 
time, but space does not allow of detailed particulars; 
good work was done, largely in accordance with local 
standards, in the face of great difficulties and frequent 
discouragements; we ‘‘ muddled through " as in nearly 
everything done in the war, but there is evidence that 
the military powers that be“ now realise that elec- 
tricity in warfare has come to stay. 

In France, owing to legislation based on the Jeito 
to assist rather than to obstruct, very great develop- 
ment has taken place before and during the war, and 
although local conditions differ, and we have nothing 
similar to the Prefectural system, there is no reason 
why many of the features existing in France should 
not be adopted in the United Kingdom; the present 
would seem to be an opportune time for the discussion 
of such questions. ‹ 

The author in preparing the following notes wishes 
to acknowledge the assistance and large amount of in- 
formation continuously given him in France by officers 
of the Service Electrique of the French Army, and by 
the oflicers of the Military Electrie Light Companies, 
and especially the late Col. Pierart, Major Redan, Capt. 
Boulanger, and the managers of power conipanies and 
others who freely gave particulars of their technical ex- 
periences. 
with a number of plans and photographs to assist in the 
preparation of this article. 

The war has brought many allied professional men 
together, and it is to be hoped that practical steps will 
be taken to keep alive the good feeling which existed 
during the war between British and French electrical 
шеп. 

Electricity has become since the beginning of the 
century a valuable factor in warfare; the increase in 
the use of scientific engines of offence, and methods of 
defence, has led to its general employment. 

France and Germany started the war with the great 
advantage of national service, with the result that their 
armies were at one with the people. As practically all 
engineers and scientific men under such a régime had 
to take part in some form of military training, the 
liaison between the soldier, the engineer, and the scien- 
tist was much closer than it has been, or probably can 
be, with a professional army. А nation in arms gives 
the army the first pick of engineers and electricians, 
without the backstairs intrigue of local tribunals, ani 
as all members of Parliament must have served in the 
Army, and have learned something at least of the ele- 
ments of duty, it is difficult for any trade union leaders 
to get any trade made immune from service; it was, 
therefore, much easier for French and German Electri- 
cal Companies to get the men they wanted than for us 
to do so. 

When the war broke out the Germans had already 
studied the problems of the use of electricity in the 
war zone, and had detailed information ready regarding 
the lighting and power systems in France and Belgium. 

Although electric light work had been the subject of 
detailed study by French military engineers before the 
war, а definite electric power organisation was started 
only about a year after the war began, but the elastic 
organisation of the French army lent itself to rapid 
development, and in a very short time 500 kin. of н.т. 
line were erected. . 


THE WEST ERN . 


By Major: T. RICH, 0.В.Е. 


The Service Electrique supplied the author 


WAR ZONE. 
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Electri ic light distribution, with the aid of. сошрага- 
tively inexpensive expedients, is to be fqund in about 
4,000 communes in, France and. 12, 000 communes in 
Gerinany, and officers, and шеп in both these armies 
were accustomed to see power lines along the high. roads. 
The necessity of proyiding ће personnel for such. work 
was recognised, and regulations were drawn up. with 
the approval of the general staff which made. the opera- 
tion and utilisation of such lines a. possibility, even in 
modern warfare. "n Y doe 

During the war the Germans probably. erected ‹ on the 
West Front. over 2,000 miles of н.т. line, of which 
several hundred were at 30,000, or 45,000 volts; and. 
sufficient steel. cross arms were found in stock at one 
German depot after the armistice for 500 miles .of 
45,000-volt line, and a large stock of heavy poles for 
a similar length was being collected. French military 
engineers put up well over 1,000 miles of н.т. line, 
and were engaged in the erection of & line, largely with 
Algerian rough labour, at 90,000 volts,.. -That is to 
say, the French and Germans combined put up probably 
more overhead power line during the war than existed 
before the war in most parts of the British Empire 
(outside Canada) put together. 


CONCESSIONS AND REGULATIONS IN- ИНК: 


In France it is recognised that if the supply of elec- 
tricity in rural districts is to become an economic pos- 
sibility, power lines must be built of an inexpensive 
character, and the amount of apparatus cut down to 
the absolute limit. In order to prevent or limit fhe 
dangers of local blackniail, máximum payments to com- 
munes or other bodies are laid down, the fees diminish- 
ing with the population, while the ultimate power of 
veto practically remains with the Prefect. 

The Government laws and regulations compared. with 
those in the British Isles are very fair, although some 
American officers have considered them more stringent 
than those in some States of the U.S.A. The laws and 
regulations do not have penalties on every page, in fact, 
when looking through them, it is difficult to find any. 
The Government telegraph authorities are comparatively 
reasonable, and the railways have come to the conclusion 
that н.т: crossings,’ when designed with common sense, 
are not a continuous source of danger. In many areas 
even where steam is the motive power, ‘electricity has 
become the poor man’s light; the use of 116/190 volts 
А.С: naturally tends to obviate’ the use of expensive 
fittings and wiring, and mou at this voltage afe ex- 
ceedingly rare. 

It has at times been urged by those, whoke sense of 
technical propriety is offended ‘by inexpensive structures 
or lines, that the climate of the Continent i$ much more 
favourable to overhead distribution than that of the 
United Kingdom ; but those who have spent several years 
in the Departments of the Nord or Pas de Calais agree 
that there are storms as severe and snoW as thick as any 


experienced at home. 


The regulations relating to electricity are formed 
after consultation with a permanent Government Elec- 
trical Committee of 30 members; half of the number are 
professional and business representatives of the large 
electrical industries, and the other members are со-орізл 
from the. Government Ministries of the Interior, Public 
Works, Commerce and industry, Posts and Telegraph. 
War, and Agriculture. The rules are revised from tire 
to time to conform with the progress of technology and 


business, therefore there is little danger of their becom- 


ing a stumbling block to the development of eléctricity 
ux It is usual to get an eleotricity supply declared 

“ Utilité Publique," whereby certain privileges of the 
Public Works are enjoyed, and the planting of posts, 
trimming of trees, attachment of conductors to houses 
and other easements, can inen ne gu opted: with- 
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out much trouble or expense. The engineer of à large 
power company told the author that he had once oo- 
tained concessions in 15 communes after only a few days 
work. Owing to the earlier development of gas lighting 
the law allows à monopoly of illumination, but not for 
power or for industrial lighting of factories as an ad- 
junct to the power supply. Electric light and power is, 
therefore, usually in the hands of gas and electricity 
companies. As a rule this fact does not seem to have 
checked the use of electricity very much, although some 
cases have occurred where the Germans connected a 


town to power mains, and after the war the lines were 


not repaired or lighting continued, because of the gas 
monopoly. Although France is a democratic country, 
the local authorities are usually sufficiently intelligent 
to understand that the development of electricity is of 
publie and national interest, and that for efficient work- 
ing and development, especially in rural districts, it is 
best to leave the business in the hands of experts, rather 
than to allow self-advertising tradesmen or friends «f 
the people " to interfere in matters they do not under- 
stand, taking a certain proportion of the receipts of the 
companies, directly or indirectly, by way of octroi, way- 
leaves, апа other forms of contribution. In Paris, 
however, where the professional politician has perhaps 
more scope, some of the electricity and traction com- 
panies have been very badly treated. 

There is always a tendency for people to think that 
arrangements elsewhere are the best, especially when 
faced with worrying opposition or formalities at home, 
but as far as France is concerned ‘‘ the proof of the 
pudding is in the eating," and the very rapid develop- 
ment of electric transmission during the three years 
before the war, even in areus where there is no exten- 
sive water power available, is proof that investors are 
confident of having fair play, and ‘‘a run for their 
money.“ This is a remarkable contrast to the treatment 
of a large Scottish water power scheme during the war, 
when а Bill was thrown out mainly because there was 
a danger that the promoters and owners might make 
a profit out of their enterprise, despite the large amount 
of labour likely to be employed. 

Factory owners in a number of country districts 
supply light and power to surrounding areas, the supply 
being often facilitated by the initial supply to the 
houses of their employes; the cost of obtaining the con- 
cessions is trifling in comparison with the general 
convenience to the neighbourhood, good lighting being 
naturally attractive to good workmen. In one place 
visited a mill supplies several villages along about ten 
miles of road from a 30-KW. alternator, transmitting 
at 5,000 volts. In another case the owner of а water 
mill obtained a concession as a hobby for his son, and 
supplied a neighbouring village from a turbine-driven 
alternator of 25 k. v. A. generating at 3,000 volts, the 
sole staff during the war being the proprietor, aged 
about 70, and his wife. 

Many people do not realise that in many ways the 
Frenchinan’s methods and laws are based on sound com- 
mon sense. He wants to keep workpeople in the country 
where they can have healthy surroundings, and not 
fall so ready a prey to professional grievance-mongers 
as if they were cooped up in large cities; lie realises that 
a convenient supply of electricity is a most powerful 
factor in this direction. In many parts of the north 
of France village industries abound, especially the mak- 
ing of embroideries and such work, extra work being 
done in the winter when there is less to be done in the 
fields or small holdings; in some villages or small towns 
the horse power in small motors connected is astonish- 
ing. When the Germans ransacked the north they took 
away with them much of the small machinery in order 
to teach their own people, and rob France of the trade. 

When ‘‘ Long Bertha "' (named after Bertha Krupp) 
began to bombard Paris, the process of removal of 
several important factories and industries out of Paris 
was accelerated, and a number of new factories sprany 
up in the south and west, especially in the Seine Valley. 
The process of removal to more healthy surroundings 


was distinctly encouraged by the Government, and the 
result of the bombardment may have an important bear- 
ing on the life of the future. It must be said that 
since the war France has found herself as a manu- 
facturing nation; the development of Lyons, Clermont- 
Ferrand, and many other towns outside the danger zone 
has been astonishing, and there is little doubt that 
before long she will be able to replace or rival Germany 
in the trade of the world in many items. 

When the public roadway is used for erection of power 
lines or roadside sub-stations, the following charges are 
paid to the State, Department, or Commune, for 
Routes Nationales," departmental, or communal 
routes respectively : — 

Annual payments. 


Situation. Per km. line overhead Per post or Per sq. metre 
or underyround. support. occupied. 

Paris ves - габ 100 fr. 10 fr. 25 fr. 
Communes of 100,000 in- 

habitants and over ... 20 ,, 2 i 5 „ 
Communes of 20,000 to 

100,000... ove өөө 10 ,, 50 cm. 25 „ 
Communes under 20,000 5 „ 25 „ on 


* For transformer sub-stations or other structures. 


Where more than one line is put on the same support 
or cables are placed side bv side in the same trench, the 
length is considered as one line. When special con- 
cessions are made by a commune, and as an alternative 
to the above, the following maximum charges can be 


made: — Percentage of receipts. 


Lighting. Power. 
Paris S eee eve ove ss lUpo. ' 5 p.c. 
Communes of 100,000 inhabitants and over 4, 15,, 
Communes of 20,000 to 100,000 eee ese 3 " 1 э? 
Communes below 20,000. ... sis ks. 2 0*6 „ 


The lighting which is accessory to the use of power 
for industrial purposes is included with power in the 
percentage payments. Certain small charges are made 
for the expenses of Government control. Propositions 
for large schemes are examined by committees nominated 
by the Prefect, or in the case of smaller schemes covering 
а commune or syndicate of communes, by а commissioner 
nominated by the Frefect, after notice has been sent 
to Mayors of Communes. Regulations have been drawn 
up to prevent delay and to allow of the rapid subsequent 
execution of secondary lines and branches. During the 
war an arrangement was arrived at in many districts, 
with the assistance and approval of the Ministry of 
Publie Works, for the charges for power to be increased 
by 2 mils, that is 2/10 of a centime, for each frane rise 
above the pre-war price of coal per ton. As there are 
1,000 mils to the, franc, and 1,000 kilos to the ton, 
this means an allowance of 2 kg. of coal per unit sold, 
which, after allowing for inferior war-time coal, ex- 
pensive oil and stores, went some way towards extra 
war costs; in some cases of sinall stations a further extra 
charge was allowed, Some British officers who based 
their estimates of the cost of power upon the estimate 1 
consumption of petrol alone at IS. a gallon, looked upon 
French charges for power as exorbitant. 


It cannot be said that all French power companies 


are paying concerns, some distinctly are not; a number 
of the companies own six or more systems, some аге 
connected with manufacturing concerns, and others: re 
quite independent. 

(To be concluded.) 


The Portsmouth “Leader” Cable.—The “Leader” 
electric cable which has just been installed at Portsmouth 
Harbour is likely to prove of very valuable assistance to the 
navigators of ships when low visibility prevails. The cable, 
which is an armoured one, lies at the bottom of the fairwas , 
the land end being connected with an alternating source 
of supply. Interruption of the current corresponding to pre- 
arranged signals of the Morse code, conveys to ships fitted 
with the necessary receiving apparatus their position in the 
fairway to within 500 yards of either side of the cible. An 
Admiralty order on the subject gives certain details relative 
to the position of the cable at various points in the approaches 
to Portsinouth. The advantages of the ©“ Leader sy stein 
in thick weather are very obvious. 
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THE LONDON FAIR AND MARKET. 


— — 


Tue second annual Fair and Market organised by the 
International Trade Exhibitions, Ltd., was opened at the 
Royal Agricultural Hall, Islington, on March 16th. It 
was the only trade fair of its kind held in this country that 
was international in character, and at which were displayed 
many and varied fancy goods, jewellery, and toys. The 
public was not admitted, the fair being held for the trans- 
action of strictly wholesale business. The exhibition closes 
this evening. 

The exhibits included goods contributed by Czecho- 
Slovak firms, and others came from France, Italy, Spain, 
Holland, Japan, Canada, and the United States of America. 
It was estimated that 70 per cent. of the exhibits were 
British. Goods were displayed on 421 stands, on some two 
dozen of which electrical or allied manufactures were 
shown. The stands devoted exclusively to exhibits of an 
electrical nature were few in number. 


Electrically-operated vacuum cleaners were shown on five stands, 
being exhibited by the ELECTRIC APPLIANCES Co., LTD., London; 
„GEM LaouR-SAviNG DEVICE Co, Manchester; HOOVER 
SUCTION SWEEPER Co., U. S. A. and London; MAGIC APPLIANCES, 
LTD., London; and the REx Import Co., LTD., London. 

The latter firm also exhibited a compact self-generating pocket 
electric lamp, the dimensions of which were about 1'5 in. by 3 in. 
diameter. Тһе lamp is held in one hand, while with the other а 
ring attached to a cord is pulled, thus operating а ratchet and 
revolving magnet mechanism, which generates the necessary power 
to light the lamp. The cord, on being released, is automatically 
re-wound ready for the next pull; meanwhile, the lamp burns 
steadily. | 

Another novelty shown by this firm was an electric hair-brush, 
illustrated in figs. 1 and 2, which generates its own energy. The 
“Rex” brush, which is no larger 570 ie ordinary hair-brush, and 
the metal bristles of which are carefully made so as not to irritate 
the scalp, applies, it is claimed, a high-frequency current to the 


Fic, l. —óSELF-GENERATING ELECTRIC HAIR BRUSH, SHOWING 
HOW THE REGULATOR 18 OPERATED. 


scalp and roots of the hair, giving a tonic and invigorative effect. 
А sponge attachment is supplied with the brush to be used for 
treatment of the skin, and for applying the current to different 
parts of the body for the relief of pains. This sponge attachment 
is an insulator when dry, but when slightly damped it conducts the 
current to the face or skin without the slightest burning or shock. 
The operation of the brush is simple—a thumb pressure of a small, 
conveniently-placed lever, as shown in fig. 1, being all that is 
required to generate a continuous electric current ; the power of 
which may be strengthened or weakened at will by adjusting the 
regulator on the back of the brush, also shown in fig. 1. No 
batteries are used in this brush; a small dynamo on the 


Fic, 2.— REX " ELECTRIC HAIR BRUSH WITH BACK COVER 
REMOVED, 


back of the brush, fig. 2, generates the power. It may 
be Worked at a speed as high as 10,000 R.P.M. The magneto 
armature is wound with very fine wire having almost 1,000 
ohms resistance, and when the thumb lever is worked slowly, this 
armature sping at the approximate rate of 3,000 B. p. u. 


Electrically-operated mechanical toys were on view on four 
stands, and were shown by the following firms :—Messrs. ROBERTS 
AND PITT, London, electrically-propelled boats; INDIAN AND 


COLONIAL SUPPLY AssOCIATION, London, small motors and 
generators, coils, lamps, bells, batteries, &c. ; DUBILIER CONDENSER 
Co., LTD., London, small motors and parts; and the GILBERT А.С. 
Co., U.S.A. and London, miniature chemical and electro-plating 
outfits, together with manuals for " magic performances with 
the outfits, a complete outfit for teaching the fundamental prin- 
ciples of static electricity and magnetism, parts for assembling 
small motors, working miniature telephone and telegraph sets, 
including a wirelessset whereby messages may be sent and received 
over short distances, different types of 110-volt motors, trans- 
formers, switches, shocking machines, &c. 


Some seven firms exhibited electriéó lamp fittings and shades as 
under: MESSRS. BuULPITT & Sons, LTD., Birmingham, aluminium 
lanterns; ALBERT LEE & Co., LTD., London, electrical fittings, 
glassware, silk shades and batteries; Messrs. A. А, MACKENZIE, 
Glasgow, agents for aluminium and brass candlesticks, mantle rod 
brackets, &c.; MESSRS. CHARLES SELY. London, silk and painted 
lamp shades and telephone covers; Mrssns, W. SOUTTER & Sons, 
LTD. Hockley, Birmingham, electric lamp fittings, floor and 
reading lamps, kettles and stands, &c.; Myssks. HENRY WOLFF 
AND Co., London, linen, silk and chintz lamp shades; and the 
EXCELSIOR SHADE MANUFACTURING Co., Nottingham, “ Better- 
way silk lamp shades and metal bands, as illustrated in figs. 3 
and 4. This is an effective and inexpensive attachment which is 


FIG. 3. FId. 4. 
" BETTERWAY LAMP SHADE AND BAND. 


supplied ‘with a ceiling plate and three chains, or with 
scrolls, as shown in fig. 3, and a fixing disk which can be 
easily removed without detaching the lampholder. The band, 
together with the loose wire ring for fixing, is illustrated in 
fig. 4. Тһе flounces are made of various materials, white lined, 
and are of artistic shades and designs. 


Messrs. BEATTY BROS., LTD., London, had on view a number of 
washing machines and wringers, including an electrically-driven 
model. 

THE BRITISH EVER-READY Co., LTD., London. showed a selection 
of electric pocket, hand, cycle, inspection, and reading lamps, 
signalling lamps, lanterns, and various types of dry cells, batteries, 
and accumulators. 


MEssks. CHOLLOT, Paris and London, had a working exhibit of 
powerful Tenor motor horns, and factory sirens of various sizes 
and types both manually and electrically driven. 


THE EBONESTOS MANUFACTURING Co., London, showed a variety 
of moulded articles suitable for motor-car lighting, medical appli- 
ances, and all classes of electrical work. 


Messrs. Hooper & EDMAN, LTD., Birmingham, amongst other 
exhibits, showed lamps, mirrors, aluminium ware, and electric 
motor-car lighting sets. 


THE NORTHERN RUBBER Co., LTD., Retford, Notts., showed all 
kinds of mechanical rubbers, also asbestos and leatherite hose, 
tubing, sheets, blocks, &c., and electrical gloves. е 


THE REMOLINE Co., London, in addition to hardware, had оп 
view batteries for pocket lamps and other electrical goods. 


Messrs. UNITED MERCHANTS, LTD., London, exhibited, amongst 
other things, " Majestic" electric radiators, which are made in one 
pattern only, but can be supplied with either a single or double 
coil. The radiators, circular in shape, are very portable, light in 
weight, and the heat can be focused to any desired point. 


MEssRs. SIEMENS BROTHERS & Co., LTD., London.—This exhibit 
comprised a large variety of fluid and dry cells and batteries, in 
the numerous sizes manufactured at the firm's Woolwich works, 
and included batteries for pocket lamps, torches, bells, telephones, 
indicators, medical apparatus, electric clocks and time distributors, 
laboratories, electrical testing, kc. The products shown on this 
stand were very similar to those that were on view at the recent 
Birmingham and Crystal Palace Exhibitions, 
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——————— a LIMEN 
BUSINESS NOTES. 


Industrial Council.— The following is a list of repre- 
sentatives who will act on the employers’ side of the Home 
Counties (No. 9 Area) District Council : — 

Municipal.—Messrs. Alderman Wilkinson, Reigate (chairman); 
Alderman Vaughan, Maidstone; Councillor Radford, Southend ; 
Councillor Legg, J.P.. Reigate; Mr. R. N. Torpy, M. I. E. E., Tun- 
bridge Wells; Mr. R. W. L. Phillips, Bedford; Mr. C. A. Blascheck, 
Canterbury. 

Company.—Mesars. А. І. S. Baron (Frinton-on-Sea and District 
Co.); W. E. Brandreth (Wycombe (Borough) Electric Ligbt and 
Power Co.); Н. Leslie Dixon (Leatherhead and District Electricity 
Co.) ; J. Eustace (Electric Supply Corporation, Ltd., Chelmsford) : 
Arthur Grover (Hindhead Co.); T. Hesketh (Folkestone Co.); 
G. W. Spencer Hawee (Reading Co.); A. J. Wray (Banbury Co.). 
Secretary, T. W. Cole. 


New Indian Electrical Companies.—Among the new 
companies recently formed in India are the British India Electric 
Construction Co., Ltd., 103, Clive Street, Calcutta, capital, 1.000,000 
rupees, to carry on an electrical engineering business ; and the 
Tata Electro-Chemical Co., Navassari Buildings, Hornby Road, 
Bombay, capital, 2,500,000 rupees. 

A Satisfied “ Consumer.”—An electrical manufacturing 
firm that has been advertising in our pages for considerably over 
20 years, writes expressing appreciation of the value of our adver- 
tising space. Іп а recent issue the firm advertised a new type of 
apparatus, and within seven days 27 inquiries and three firm orders 
were received. 


Gentlemen, you may Smoke !”—Messrs. Dick, KERR 
AND Co., electrical engineers, have started a three months experi- 
ment at their Strand Road Works, Preston, in which from 10 to 
10.15 a.m. and 3 to 3.15 p.m. the men will be allowed to smoke, on 
the condition that they continue with their work. This concession 
has been obtained by the shop stewards, who acted on the request of 
the men. 


A Swedish Boiler Cleaning Co.—The Elektriska Рапп- 
rensings A. B.. of Gothenberg, which has an ordinary share capital 
of 100,000 kroner, earned net profits of 92.300 kroner in 1919, and 
intends to pay a dividend at the rate of 20 percent. The patent 
account has been entirely written off, the sum of 250,000 kroner 
having been provided for this purpose last year. 


The Swedish Allmanna Co.—A preliminary statement 
issued by the managers of the Svenska Allmanna Elektriska A. B. 
records net profits of about 8,000,000 kroner for 1919, as compared 
with 7,718,000 kroner in the preceding year. It is proposed to pay 
a dividend of 10 per cent., this contrasting with 15 per cept. in 
1918 and 20 per cent. in 1917. 


Norwegian Cable Works.—The A. S. Nordiska Kabel og 
Traad Fabriker reports a surplus of 4,969,000 kroner for 1919, and 
a dividend at the rate of 25 per cent. 


Catalognes Wanted.— THE P&ro-ScorT Co., of 17, Frome 
Road, Wood Green, London, N., want catalogues, price-lista, 
samples, &c., from manufacturers of accumulators, dry cella, small 
motors, switches, small instrumenta, and miniature fittings. 


Catalogues Wanted for Tanganyika.—The manager of 
the Electric Light Works P. W. D. Tanganyika Territory, Dar- es- 
Salaam, would be glad to have contractors’ lista of electrical 
supplies of all descriptions suitable for a 440/220-volt п.с. supply, as 
thestation is being rebuilt. The department is also supplying motors, 
lamps, fans, and cooking apparatus, with easily renewable elementa. 


Catalogues Wanted for Cuba. — The Commercial 
Secretary to Н.М. Legation at Havana (Mr. С. T. Milne, O.B.E.), is 
desirous of obtaining for filing in his office, catalogues, price 
lists, &c., issued by United Kingdem firms, who are accordingly 
invited to forward copies of trade literature, to the Commercial 
Secretary to Н.М. Legation, Havana, 


Tramcars Wanted for Denmark.—According to Press 
reports from Copenhagen, the director of the street car system, 
which is owned and operated by the municipality, announced a 
short time ago that а number of new cars would be purchased in 
the near future. The motors in many of the cars were in bad 
condition and had been found to be too weak for the heavy traffic. 
This necessitated the installation of new motors in many of the 
old cars and the strengthening of many of the old motors. It was 
also planned to install electric heating in the cars. Nearly 
1,000.000 crowns were to be expended for these improvements. 


New French Сотрапу. — La Bougie R. S., Société 
Anonyme, is the atyle of a company formed at Courbevoie (3, Rue 
Louis Ulbach) for the making and sale of igniters for explosion 
motors, and more particularly the R.S. igniters patented in France, 
The capital is 125,000 fr. 


Lyons Fair.—AÀt the spring meeting of the Lyons Fair, 
held from March 186 —15th, the class of electricity was absent. 
It will, however, be included in the autumn meeting, and it is 
stated that already 3,000 exhibitora have entered their names, 
while 17 foreigu countries, Allies or neutrale, will be represented, 


Correctlon.—In their advertisement on page xxvii in 


our last issue, the City Electrical Co. quoted in error £81 as the 
price of the 1-Kw. direct-coupled sets. The figure should be £91. 


Book Notices.— Pitman’s Technical Bookshelf," March, 
1920. No, 2 (23 pp.). London: Sir Isaac Pitman & Sons.—A 
general review of recently-published and forthcoming works of a 
technical nature, dealing with practically all branches, including 
wireless telegraphy, house lighting, textile weaving, &c. The 
notes form a complete guide as to the nature of each work, 
enabling the reader to tell at a glance whether it meets his 
requirementa. 

"The Amount of Steam Used by Steam Jets (14 pp.). By 
D. Brownlie, B. Sc., &c. Reprinted from Engineering. London 
and Manchester: Brownlie & Green. Price 1s. 6d. This is No. 3 
of a series giving exact data on the running of steam-boiler plants. 

„Talks with Workers on Wealth, Wages, and Production.” 
London : Sir Isaac Pitman & Sons. Price 2s. net. 

Scientific Paper No. 361 of the U.S. Bureau of Standards. 
Magnetic Testing of Straight Rods in Intense Fields (13 рр). 
Notes on the magnetic properties of ferro-magnetic materials, 
Scientific Paper No. 368. "'Ionisation and Resonance Potentials 
for Electrons in Vapours of Lead and Calcium“ (14 pp.). Copies 
of these papers may be obtained from the Government Printing 
Office. Washington. Price 5 cents each. 

" Water Powers of British Columbia.” By A. V. White. Ottawa 
(Canada): Commission of Conservation. 

The Practical Electrician's Pocket Book.” London: S. Rentell 
and Co., Ltd. 520 pp. and diary. Price 28. 6d. net. The 1920 
edition of this useful and comprehensive work has been carefully 
revised and brought up to date with an addition of 40 pages. New 
features are notes on electric welding, electric furnaces, meters, 
&c. The wiring tables have been rearranged in accordance with 
the new specifications of the Engineering Standards Association. 


Trade Aunouncements.— THE KLAXON Co., LTD., and 
their sister company, the O. S. Speedometer Co., Ltd., trans- 
ferred their head office to 38, Bland ford Street, Marylebone High 
Street, London, W. 1, on 24th inst. The works remain at Landor 
Street, Birmingham. 

MEssRs. JOHNSON & PHILLIPS, LTD., have removed their Cardiff 
branch address to 2A, Court Road, Cardiff. Telegraphic address 
and telephone number unchanged. 

On Tuesday last, MESSRS. BERKELEY X YOUNG, LTD., returned 
to their old offices, Finsbury Court, Finsbury Pavement, E.C. 2 
(which had been temporarily occupied by the Government), 
Their associated businesses, the New British Electric Supply Co., 
Ltd., the Enolosed Motor Co., Ltd., and B. К. B. Electric Motors, 
Ltd., have also returned to that address. 

Messrs. CHISWELL X Co. have returned to their former offices, 
Imperial House, Kingsway, W.C. 2, after an absence of two years, 
due to the requirements of the Air Ministry. 

MR. А. G. SMITH has retired from the firm of A. G. & J. Smith, 
electrical engineers and contractors, of 122, Titchfield Street, 
Kilmarnock, and the business will be continued in his own name by 
Mr. Joseph Smith. 

MR. JAMES MERCER has commenced business as an electrician at 
14. East Trinity Road. Leith, in succession to Mr. Е. C. Pentland. 

Messrs. W. J. ATTACK & SONS have commenced business as elec- 
trical engineers at Lewknor Lodge, 11, Ellington Road, Ramsgate. 

Mr. A. BERKELEY has removed from Newhall Street to 111, 
Granville Street, Birmingham. 

Messrs. Currass PRODUCTS, LTD., have removed to 69, Victoria 
Street, London, S.W.1. Telephone number: “ Victoria 5419." 

MESSRS. AUTOMATIC AND ELECTRIC FURNACES, LTD., have 
appointed Messrs. Ingenieurs- Bureau, Econoom,“ Zutphen, 
Holland, as agents for the Wild-Barfield furnaces for the Nether- 
lands and the Dutch East Indies. 

The title of the Société des Carberies Belges, of Brussels, has 
been changed to that of the Belgian Electric and Rubber Works. 


The German Wire-drawing Industry.—The Economic 
Iterieio quotes a German paper, dated February 26th, to the effect 
that at a meeting held in Hagen i./W. some hundred firms of wire 
manufacturers decided to form an Association for safeguarding the 
interests of the consumers of rolled and drawn wire. 

Plant for Sale.—Clyde Navigation "Trustees invite 
offers for obsolete plant at Prince's Dock power station, consisting 
of a Belliss compound engine coupled to a Silvertown 60-Kw. 
250 v. D.C. compound dynamo, and а Mirrlees, Watson engine with 
dynamo of similar type and size, pipes, switchboards, &с. 

Croydon Corporation Electricity Department has for disposal one 
1.100. B. H. P. Belliss & Morcom triple-expansion engine, coupled to 
750-Kw. English Electric alternator and exciter, one 450-B. H. P. 
Belliss & Morcom tandem compound engine, coupled to G.E.C. 
250-KW. alternator, surface condensing plant, and air and circu- 
lating pumps. For particulars see our advertisement pages to-day. 

Auction Sale.— The Assets Auctions Co., Ltd., will sell 
by auction, on March 30th, at 119-21, Newington Causeway, 8.E., 
the stock of an electrical contractor; for particulars see our 
advertisement pages to-day. 

Translation of Catalogues.— Н.М. Commercial Secretary 
at Santiago, Chile, points out that several catalogues of British 
manufactures und books of British industries printed in the 
Spanish language and sent to Chile have been translated into 
incorrect Spanish. It is a pity that firms and trade associations 
going to the expense of issuing publications in Spanish should try 
to save a few pounds by employing cheap and inefficient trans» 
latora.— Hoard of Trade Journal, 
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Socials and Concerts.—An entertainment and dance, 
organised by the Ediswan Girls’ Musical Society, was held on 
Friday and Saturday, March 12th and 13th, at Ponders End, and 
was largely attended by employés of the Edison Swan Electric Co., 
Ltd., and their friends. The affair was stage managed by Mr. D. 
Lishman, assisted by Mr. B. White, and the scenic effects and 
lighting were very effective. The Committee responsible for the 
arrangements consisted of Misses Jordan, E. Piggott, E. Smith, 
F. Boydon, M. Almond, L. Wake, V. Briggs, N. Farrell, and Mrs. 
Oldland. The Girle' Musical Society has only been in existence & 
few months ; it is under the direction of Madame Carradine. One 
of the chief items in the programme was a musical absurdity 
entitled Everything Electrical.“ The instrumental music was 
supplied by the Ediswan " Orchestra, under the leadership of Mr. 
Е. Dean. Miss E. Smith was accompanist. 

A smoking concert of the electrical trade in Warrington, was 
held on Friday, March 12th, in the Pelican Hotel. Mr. F. V. L. 
Mathias, M.I.E.E., borough electrical engineer, presided over a 
representative gathering, which included among the guests Mr. W. 
Shaw, chairman, Manchester Branch of the Electrical Contractors’ 
Association, and past president of the E.C.A.; Mr. R. A. Irvine, 
district secretary of the Electrical Trades Union; Mr. Smith, 
local chairman of the Electrical Trades Union ; and many others. 
Mr. Shaw, in proposing the toast of the “ Employés," stated that 
in his long experience of the electrical trade, the gathering was 
quite unique, and the first of its kind to be held in this country. 
They had the supply authority, the contractor, and the Trade Union, 
as a happy family for that evening at least. If similar gatherings 
could only be organised throughout the country, many labour 
disputes could be more amicably settled owing to tbe spirit of good 
feeling which they must create. Mr. Smith, in replying, spoke of 
the harmony that prevailed at the gathering, and of how much 
they were indebted to Mr. Robertson, of Messrs. Harry Rogers, for 
organising the evening, which could only bring benefit to the trade 
in the distriot. Mr. Irvine proposed the toast of The Employers." 
He said that the time had come when employer and employé must 
pull together, or this country would be left in the lurch. Mr. 
C. J. B. Barlow, Warrington Electrical Co., Ltd., replied. Mr.J. B. 
Robertson. who subsequently spoke, said that his idea in organising 
the concert was the formation of & debating society on electrical 
subjects in Warrington. The proposition was put to the meeting 
and adopted, and & Committee was appointed to carry out arrange- 
mente for the formation of such а society for next winter. Other 
toasts followed. | 

А dramatic performance is taking place this week at the Metro- 
politan-Vickers Club, Moes Road, Stretford, where the Metropolitan- 
Vickers Dramatic Society are producing & musical comedy entitled 
“The Squire and the Devil." The production is an entirely 
original effort, that is to вау, employés of the Metropolitan-Vickers 
Co. are responsible for the libretto, lyrics, musical compoeition, 
arrangement of dances, scenery, dresses, and lighting effects, besides 
furnishing the dramatic and musical talent. Similar performances 
have been given by the British Westinghouse Co. (to give the firm 
its old title) employés for the past 10 years, though it is only 
during the last three when the addition of the large new stage was 
made to the Club Hall that they have been presented, in the com- 
plete fashion of this latest performance. It would, therefore, 
seem that this annual function is in a fair way to become an 
institution. The parts of Squire and Devil are taken respectively 
by A. Cecil Busby and H. Cranfield Matthias, the principal ladies 
parts being interpreted by Miss Mabel Winatanley and Kitty 
Shute. Miss Doris M. Walker arranged the dances. The orchestra 
was conducted by A. M. Parkinson, who also orchestrated the 
music, which was composed by G. H. Rowlands, and Maurice Hird 
wrote the lyrics and libretto, additional lyrics being written by 
Alec. J. Crawford, who also took a part on the stage. 

A new social club for the employés of the Bradford Corporation 
tramways department was opened on March 17th, at 4, Leeds 
Road, by the Lord Mayor of Bradford (Alderman Wm. Wade), Mr. 
R. Н. Wilkinson (tramways manager) presiding. 


Electric Heating Plugs for Chicago.—According to а 
report received from Н.М. Consul-General at Chicago, a firm in 
that city invites particulars of attachment plugs for electric 
heating appliances ; many millions could be sold. The name and 
addreas, &c., of the firm can be obtained, and samples seen, at 
Room 49, at the Department of Overseas Trade, 35, Old Queen 
Street. B. W. 1, until April 7th, after which they will be available 
for inspection in the provinces. 


Payment by Results.—4A very important decision was 
arrived at on Thursday, last week, at a conference of the National 
Federation of General Workers, which has a membership of about 
14 million workers, a large proportion of whom are employed in 
engineering workshops. Theconference decided to adoptthe principle 
of "payment by results" in the engineering and shipbuilding 
industries. The engineering Unions are balloting on the same 
question, but their decision will not be known until the end of 
April. Should this principle be generally adopted, a large increase 
in output may safely be counted upon, together with a corres- 
ponding increase in the wages earned by the employes. 

Mr. W. T. Kelly, of the Workers’ Union, says that the question 
of payment by results was considered from the point of view of 
industry generally, and. not merely as affecting the engineering 
trades. The various Unions had decided that puyment by reaults 
was а form of payment they could well agree with, and that the 
safeguards they intended to attach to it—as in the engineering 
trades—would enable the syatem to be brought into operation with 
more beneficial results than the present time-rate method of 
payment.— Daily Telegraph. = 


Catalogues and Lists AUTOMATIC AND  ELNOTEIO 
FURNACES, LTD., 281-283, Gray's Inn Road, W. C. I.—An illustrated 
leaflet showing two types of electric drying ovens. 

THE KLAXON Co. LTD. 1, King Street, St. James's, S.W.— 
Three priced and illustrated pamphlets dealing with ‘‘ Klaxon" 
warning signals and motor horns. 

THE GREENGATE AND IRWELL RUBBER Co., Ltp.—A well- 
produced catalogue (68 pp.) of Association, non-Association, and 
cab-tire sheathed rubber-insulated cables and wires. 

PONTELEC WELDING PATENTS, LTD., 46, Constitution Hill, 
Birmingham.—A list, illustrated by photographs, of electric spot 
and butt welding machines, with reports on various tests carried 
out by them. 

Messrs. A. REYROLLE & Co., 1тр., Hebburn-on-Tyne.— 
Pamphlet No. 335, dealing with new horizontal telephone-cable 
dividing boxes. 

THE GENERAL ELECTRIC Co., LTp., 67, Queen Victoria Street, 
Е.С. 4.—Pamphlet К 2,295, dealing with telephone brackets. 

STERLING TELEPHONE AND ELECTRIC Co. LTD., Telephone 
House, 210-212, Tottenham Court Road, W. 1.—Bell Catalogue 
No. 276 (24 pp.), a comprehensive list of bells and buzzers and 
accessories, including accumulators, dry cells, indicators, &c. 
Fully priced and illustrated. 

MR. С. Е. ELWELL, Craven House, Kingsway, W. C. 2.—‘ Con- 
tinuous Wave Installations (22 pp). Prirtel on art paper and 
profusely illustrated by photographs, this publication describes the 
advantages of the Poulsen continuous-wave arc system of wireless 
telegraphy, showing generators, controls, and instruments. 
Incorporated in the volume is a data form for the use of prospective 
clients. 

MEssrs. WARD & GOLDSTONE, LTD., Sampson Works, Salford, 
Manchester.— Illustrated pamphlet dealing with the T. R. S.“ 
(tough rubber sheathed) wiring system, wires, and accessories. 

THE BRITISH THOMSON-HOUSTON Co., LTD., Mazda House, 77. 
Upper Thames Street, E.C.4.—List No. 10,3368. А profusely 
illustrated catalogue (30 pp.) showing the application of 
" Mazdalux metal reflectors to industrial lighting. Prices and 
data are given. | 

Мевввв. DRAKE & GORHAM WHOLESALE, LTD., 67, Long Acre, 
W.C.2.—Pamphlet No. 280. The Hoadley” current limiter. 
Priced and illustrated. 


Liquidations and Dissolutions.— TRLEPHOS DoMzsTIC 
AND STREET LIGHTING Co. Ltp.—Winding up voluntarily for 
reconstruction purposes. Liquidator, Mr. Н. Н. Foster 805/9, 
Salisbury House, London Wall, E.C. | 

TRAFFORD POWER AND LIGHT SUPPLY (1902), LTD.—Meeting 
of creditors called for to-day at 60/62, Spring Gardens, Manchester. 

PoLLOCK & MacNAB, Lrp.—Meeting April 23rd, to bear an 
account of the winding-up. 

QUAIN ELECTRIC Co., Ltp.—Mr. C. W. Rooke, of 2 and 3, Norfolk 
Street, Strand, W.C. 2, has been appointed receiver and manager for 
the debenture holders, under an order of the Court dated 
March 12th. 

D. О. WILLIAMS & Co., electrical engineers and contractors, High 
Street, Clydach-on-Tawe, Swansea Valley.—Mesars. Н. D. Roberta, 
B. Н. Davies. and J.T. Davies. have dissolved partnership. Messrs. 
B. Н. and J. T. Davies will attend to debts and continue the 
business. 

THE ELECTRIC AND ENGINEEBING SPECIALITIES Co., electrical 
manufacturers and factors. 79. Great George Street, Liverpool.— 
Mr. В. L. Myer and Mr. Үү. Fraser have dissolved partnership. 
Debts will be attended to by Mr. T. E. A. Killip, of 21, Tempeat 
Hey, Liverpool. | 


Co-operative Shareholding in Engineering Trade.— 
The Joint Committee appointed to investigate the economic 
relation of production to hours of work in the shipbuilding and 
engineering industries has now been constituted. It was stated 
last week that both the shipbuilding and engineering employers 
were prepared to announce to their workmen, as soon as the Com- 
тііќее в decision on payment by results was made known, a large 
scheme of co-operative shareholdings.—Birmngham Post. 


Rotary Snap Switches.—In order to avoid confusion, 
THE HART MANUFACTURING Co., of Hartford, Conn., U.S.A., ask 
us to announce that they have not appointed any company or firm 
their agents; and that the Diamond H' switches and other 
appliances are imported solely into England by their London office 
at 76 and 77, Rochester Row, Westminster, S.W. 1. 


Sparking Plugs for Japan.— Official intimation has been 


received in London concerning an immediate demand in Japan for 


sero engine sparking plugs. They are required by a Japanese com- 


pany who are building aero engines for the Japanese (Government, 
whose name and address may be obtained from the Department of 
Overseas Trade, 35. Old Queen Street, S.W. 1. 


Apparatus Wanted for Hong-Kong.—The D. O. T. reports 
that the following apparatus is required for the Royal Observatory 
at Hong-Kong :-- Electrical clocks, magnetic, astronomical, meteo- 
rological, and electrical apparatus. ^ Catalogues with prices of auch 
apparatus should be sent to the Director, Royal Observatory, Hong- 
Kong. 


Patents and Desigus Act, 1919,— The Board of Trade 
has ordered that Sections 1 and 2 of the Patents and Designa Aot, 


1919, shall come into operation on April lst, 1920, 
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Electric Lamp Manufacturer: A Tribunal Decision.— 
The Manchester Munitions Tribunal has occupied two days 
in an inquiry whether a firm manufacturing miners' electric 
lamps is entitled to employ female labour in the production 
of certain parts. The Ainalgamated Society of Engineers con- 
tended that prior to the war the work was done by male 
Jabour, and that women were introduced in 1916 as an 
emergency measure. By not reverting to the pre-war practice 
the employers were infringing the Restoration of Pre-war 
Practices Act. The employers urged that before 1915 or 1914 
the manufacture of miners' electric lamps was practically in 
the experimental stage in this country, the bulk of the 
eupplies coming from Germany. Efforts, more or less success- 
ful, had been made to produce а British article, and though 
male labour was employed during the experimental stage it 
had become customary to have minor parts done by women. 
The work was largely of & repetition character, and analogous 
to that done by women in the electrical fittings industry. 

Ir. J. W. Н. Graham (chairman of the Tribunal) had the 
assistance of two assessors, one of whom dissented from his 
decision, which was given on March 19th. He said there 
was very substantial evidence that women, although not 
in large numbers, were engaged in Manchester, Birmingham, 
and other places on similar wcrk, which came within the 
electrical branch of engineering. The society had failed о 
establish any practice or custom not to employ women in the 
manufacture of the lamp. Apart from that he was of opinion 
that in this case the making of miners’ electric lamps must 
be regarded as & new industry. 


German Commercial Propaganda.— H. M. Consul-General 
&& New York says that Germany is making serious efforts to 
regain her foreign markets, as is shown by the tremendous 
advertising campaign being organised by the Reichsverband 
Deutscher Industrieller (Society of German Engineers). 
The National Foreign Trade Council has received the infor- 
mation that under the management of the Ala (Allge- 
meine Anzeiger Gesellschaft m.b.H.), а notorious propaganda 
centre of German war industry, foreign countries are to be 
flooded with German periodicals. A manufacturers' export 
paper, published in four languages—German, English, 
French, and Spanish—is now being published. Engineering 
concerns are subscribing heavily to this enterprise in the 
shape of advertising contracts, and prepaid subscriptions 
for a large foreign circulation during a period of five years. 
Individual firms like Krupp's have contracted to pay the fees 
for over 3,000 free copies to be sent out regularly during that 
period. Further, & combine or trust of the German industrial 
Press is in the course of formation with & view to making 
concerted efforts in the same direction. 
- The Ala ” intends to establish officers in all foreign capitals 
to act as advertising agencies and as distributing centres and 
news gatherers for the Uberseedienst (Overseas Service), 
a large German agency for commercial news affiliated wit 
the Ala." In the former Capacity it is hoped to wield much 
influence in the foreign Press and trade periodicals. 

Copies of Ubersee-Post, published first in October, 1919, 
to which this report probably refers, may be seen in the 
library of the Department of Overseas Trade, 35, Old Queen 
Street, S.W. 1. 


Trade Opportunities in Mexico.— American manufacturers 
are hopeful of retaining the trade with Mexico which has 
come to them as the result of European disability to compete. 
They have been warned, however, to improve their methods 
of packing, and be prepared to give quicker dcliveries than 
they have done of late. In reporting on the market for 
electrical installations in the State of Vera Cruz, the American 
Consul points out that the district is largely agricultural. 
Conditions at present are not favourable to the development 
of lighting plants or to the sale of electrical machinery for 
manufacturing plants, &c. However, & few of the larger 
and better protected sugar plantations are large users of 
electrical materials, all such purchases being made, usually, 
before the grinding season, which commences about the 
middle of December. Catalogues and price lists should de 
eent to the sugar planters. The literature should be in 
English and Spanish, as many of these plantations are owned 
by Americans and managed by natives, and the native 
managers are frequently not familiar with the English lan- 
guage. In Orizaba, State of Vera Cruz, where there is 
considerable manufacturing, electric power is largely used; 
eome of the factories generate their own electricity, as in 
the case of the Compania Industrial de Orizaba, S.A., which 
has & model hydroelectric plant at the cascades of Rincon 
Grande, near Orizaba, and another at the Cocolapam factory. 

The power used is over 8,000 H. ., and there are 18 turbines 
апа four electric motors. Under more favourable conditions 
there is every reason to expect an even larger use of elec- 
tricity in the Orizaba neighbourhood, and an increased de- 
mand for lighting plants in many of the smaller towns. 

There is a good market for all kinds of modern electrical 
material and household appliances, and during the long hot 
season, especially, for electric fans, of both overhead and desk 
tvpes, which are found in many homes and offices. Although 
the local people are somewhat slow to adopt modern inven- 
tions, particularly in the home, there is an increasing interest 
in electric irons, toasters, and ovens—the latter being especi- 
ally desirable, яв many of the best homes have only charcoal 


braziers for nog When the political unrest subsides 
there should be excellent scope for widening the sale of house 
installation material in Vera Cruz, Orizaba, and Jalapa. 
Tampico, Mexico, 1s considered by the American Consul 
to offer good opportunities for the sale of small electrical 
material. This 18 due to the general progress brought about 
by the exploitation of the oil wells in the district, and in 
particular to extension of building operations. The housing 
problem has been one of the city's foremost concerns during 
the past year, and naturally the question of fittings has 
received attention. Electrical installation, wiring fixtures, 
electric pumps for supplying water, &c., have been factors 
occasioning delay in (tae fulfilment of building contracts. 
Doubtless the placing of an agency in the hands of & con- 
tracting engineer would result in the securing of much busi- 
ness, particularly since the oil drilling appears to be forever 
finding new locations, thereby necessitating new housing 
construction and equipment. | 


Engineering Amalgamations and Specialization: == 
Speaking at the recent annual meeting Crossley Bros., 
Ltd., Mr. J. J. Carter, the managing director, regarded 
amalgamations in the engineering trade with favour. He 
said it must be realised that, with constantly increasing costs 
of production, the only way the progressive manufacturer 
could expect to deserve & share of the world's markets was 
to limit the range of manufactures and greatly to increase the 
production of the reduced range of types. That was what 
his firm was doing. Specialising in internal-combustion en- 
gines ranging from 8 B.H.P. to several thousands of H.P., 16 
was impossible to build that enormous range in one factory 
under economical conditions, "They had, therefore, decided 
to divide the range between the several works, and had 
acquired the business of the Premier Gas Engine Co., Ltd., 
Nottingham. At Nottingham it was the company's intention 
to build engines from 300 to 3,000 B.H.P. Extensions of the 
works were in hand which, when completed, would treble 
the output of the Premier works. At the Openshaw works 
engines with five sizes of cylinders would be built instead 
of 25 sizes, ав was the case before the war, but the produc- 
tion of those five sizes alone would be at least double the 
whole pre-war production. At the Erwood Park works, near 
Stockport, engines from 3 to 30 B.H.P. would be built on mass 
production lines.—Machinery Market. 


Liverpool Dispute Settled.— Our correspondent writes: 
As foreshadowed in the last issue of the ELECTRICAL RE- 
view, the lock-out in the Liverpool electrical contracting 
industry terminated last week, and on Thursday there was 
а general return to work, on the mutual understanding that 
there would be no victimisation on either side. Thus 18 
ended one of the most stubbornly-fought of recent dis- 
putes in the electrical trade, and reviewing the whole 
circumstances, both before and since drastic action was 
resorted to, there cannot be much doubt in the assertion 
that the employers have not emerged from the struggle with 
flying colours. So far from this being the case, by agreeing 
to the intervention of a conciliator for an award on a wages 
question, which first saw light of day when the lock-out had 
been in progress six or seven weeks, they are obliged now 
to pay increases in wages which total 6s. 10d. per week to 
the electricians they employ. All that they have obtained 
in return are a few modifications in rules, which might have 
been obtained much sooner than they were, had the position 
been clarified in the way that it eventually was by both 
sides discussing their grievances at a round-table conference. 
From what the writer has been able to gather, but for the 
support given the Electrical Trades Union members by their 
outside branches, und other work on ships being opportunely 
available, a much earlier return to work would have been 
inevitable.“ 

The settlement of the lock-out was celebrated by a dinner 
given at the Bee Hotel, Liverpool, which was attended bv 
both electrical contractors and manufacturers. Mr. A. E. 
Chesters presided. 

Proposing ‘‘ The Allied Electrical Trades," Mr. J. E. Lloyd 
Barnes observed that if Labour could only be persuaded to 
put its shoulder to the wheel and give a fair return for the 
wage now being paid, great progress would be made in the 
industry. Too often emplovers had made the mistake «f 
leaving issues to be decided in & haphazard manner. Mr. 
G. A. Sutton, who replied, observed that in the Liverpool 
electrical industry there would never be such a good unde-- 
standing as now, and petty troubles between manufacturers 
and contractors had been swept away. Greater prosperity 
might be looked for in the Liverpool industry, said Mr. J. 
Dennis. Numerous developments were taking place, and 
there was the probability of a large super-station being 
erected in the Garston area, in which case electricity would 
in many cases supersede steam. 

Mr. G. Barnes, replving to the toast Our Guests," made 
reference to the formation of the Consultative Committee 
of the Liverpool emplovers. The battledore and shuttlecock 
game which the trade unions were able to play on emplovers 
was а very serious matter, and this could not be helped 
unless all employers were brought closer together. Before 
thev could hope to stop the increasing wages, they muet 
find wavs and means of decreasing the cost of Jiving. 
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Alleged Profiteering in Lamps.— Our Leeds corres- 
pondent writes: "'Interviews with members of various 
branches of the electrical trade here elicited à good deal of 
opinion that the margin of profit on electric lamps has not 
been unreasonably large, in view of all the conditions of 
production and distribution. The big percentage of break- 
ages has to be allowed for, and the trade generally appreciatca 
the custom of replacing defective lamps. А Leeds repre- 
sentative of the associated producing undertakings mentioned 
by the conimittee report eays none of the firms have ever 
declared a dividend of more than 10 per cent., and he says 
а comparison of lamp prices during the past 20 years shows 
that there is no unjustified increase. He points out the great 
cheapeniug of the various half-watt lamps in general house- 
hold and commercial use, due to their manufacture in this 
country now, as against their previous general importation. 
Another trader said it was only fair to the British producers 
to draw attention to their enterprise, which had captured 
the lamp trade from the Austrians. On the other hand, 
traders not associated with the activities of the Electric 
Lamp Manufacturers! Association contend that the 'ring' 
has practised methods which had the object of crushing those 
outside. One such trader, however, frankly admitted that 
he did not believe the ‘ring’ had forced up prices in the 
manner suggested in the report, and did not think traders 
would ever be able to ве] lamps at 28., in view of the in- 
creasing cost of labour, materials, and transport. All kinds 
of manufacturing and distributing charges had advanced so 
greatly that he could not think any producer could have made 
an excessive fortune. This trader held that the Association 
certainly had too much control over the trade, and he blamed 
the Board of Trade for having allowed it so long. The activi- 
ties of the Association had а tendency, in certain ways, to 
the restriction of trade.“ 


Overseas Touring Exhibitions.—As already announced 
the Department of Overseas Trade is organising а number 
of touring exhibitions of British manufactured goods, which 
will visit the principal commercial centres in the British 
Dominions, South America, the Far East, and the United 
States of America respectively. At present four touring 
exhibitions are contemplated. The first, the preparations for 
which are most advanced, will make a tour of the British 
Dominions. It is anticipated that it will leave England in 
June next, visiting the chief cities in South Africa, Australia, 
New Zealand, and Canada, and returning about July, 1922. 
The other three tours which are under contemplation will 
visit the principal commercial centres in South America, the 
Far East, and the United States of America respectively. It 
is estimated that the displays will be on view for about a 
fortnight in each city. The exhibits will be packed, carried, 
and displayed in specially designed show cases and packing 
cases, which will remain the property of the firms. The 
scheme is self-supporting, and it is anticipated that on a 
basis of 500 exhibitors each tour will cost from £200 to £250 
(excluding the cost of show and packing cases) per unit of 
space. Firms may apply for a half unit, or for one or more 
units, and there are five different types of show cases adapted 
to the varying requirements of particular trades. 

It is hoped that the three tours to foreign countries will 
leave England during the last few months of this year. The 
Far Eastern tour will include in its itinerary some of fhe 
chief commercial centres in India, Siam, the Straits Settle- 
ments, Dutch East Indies, China, and Japan, and possibly 
Egypt, the complete journey occupying about two years. The 
South American tour will leave the United Kingdom in the 
late summer or early autumn, visiting probably Lima, San- 
tiago, Buenos Aires, and Rio de Janeiro; and the U.S.A. 
tour will go to New York, Philadelphia, Atlanta, St. Louis, 
Chicago, and San Francisco. British firms who are interested 
in any or all of these tours are advised to make early applica- 
tion for an allotment of space, as the total number of units 
in each tour will be limited to 500. For the Dominions tour 
only applications received not later than March 3lst can be 
guaranteed consideration. A pamphlet containing full parti- 
culars of the four tours, with E application forms for 
space units, may be obtained by interested firms from the 
headquarters of the Department of Overseas Trade, 35, Old 
Queen Street, London, S.W.1, where specimens of the special 
types of standard show cases to be used on the tours are on 
view. 
specific points not dealt with in the pamphlet. 


. Help for Disabled Men. — Probably the longest 
“ honours list that has ever been published is the recently 
issued King's National Roll," which gives the names of 
about 10,000 employers who, up to the end of last year, had 
undertaken to show their appreciation and gratitude to those 
who were maimed in their country's service by giving them 
employment. 

The scheme, which is quite а simple matter of arrange- 
ment between employers and the Labour Exchanges, has 
met with marked success, and practically every branch of 
industry and commerce is represented in the list. Although 
thé scheme applies to unskilled men, in the main, it 1s 
hoped that employers will eventually train them to enable 
them to be put on the same level of earning capacity as 
their more fortunate brethren. It is to be remembered that 
$ great number of these disabled men joined the forees to 


Inquiries are invited from interested firms on any 


the detriment of their civil careers—training in many cases 
being abruptly broken off, but there is no doubt that a little 
care and consideration will help them to become useful 
citizens, and, moreover, will make them feel that the country 
they fought for has not forgotten its enormous debt to them. 
Many big firms and municipal authorities have resolved that 
contracts shall only be placed with people who have under- 
taken this obligation, and although this will act as an incen- 
tive to employers to enrol themselves under the scheme, it is 
to be hoped that this will not become the main reason for 
participation in the scheme. 

The notes accompanying the list state that there are still 
thousands of wounded men unable to find employment, and 
80 it is to be hoped that the scheme will be kept prominently 
before the public until the great debt is ке 1 


LIGHTING AND POWER NOTES. 


Aldershot,—PRoPoskp ExTENSIONS.—The Urban Dis- 
trict Council has applied for a loan of £21,550 for additional plant 
and extensions to the buildings at the electricity works. 


Australia.—GovERNMENT SUPPLY UNDERTAKING.— The 
report upon the Western Australian Government's supply under- 
taking for the year ended June 80th, 1919, records a net loes of 
£120, against а deficit of £5,250 for the previous period. 


Barnes.— EXTENSIONS APPROVED.—The Urban District 
Council has been informed by the Electricity Commissioners that it 
can proceed to make contracts for generating plant, transformers, 
converters, &c., needed for extensions at the electricity worke. The 
Council has decided to pry an extra £1 per year for each public 
electric lamp, making the cost £4 15s., and to increase the supply 
of electricity to Messrs. Watney, Combe, Reid & Co. from a 
maximum of 300 Kw. to 400 Kw., with the right for the firm to 
require a further supply of 400 Kw. 


Beckenham.—PRicE INCRBASE.—In order to recoup the 
deficit resulting from the last nine months’ working, the Counoil is 
incressing its charges to consumers as from April lst. The price 
for lighting is to be raised from 8d. to 10d. per unit, and for 
heating from 2d. to 24d. Special contracts will probably be 
revised. The new charges are expected to increase the revenue b 
£4,350. | 


Bo'ness.—PRoPosEp ExTEN8IONS.— The Town Council 
is considering the need for further extension of the electricity 
works, and the desirability of taking the management of the 
undertaking into its own bands at the next determining period. 
The capital sum borrowed up to the present is £49,000. An 
expert is to be called in to report on the proposed extension. . 


Bexhill.—_CasLe ExTENSION.— The electrical engineer's 
scheme for the construction of new feeder cable contemplated the 
carrying of the cable for some distance along the L.B. and 8.С. 
Railway embankment, thereby effecting a considerable saving in 
expenditure as against completing the whole length by means of 
highway excavation. The railway company will raise no objection, 
subject to a satisfactory agreement being entered into, to the feeder 
being laid along the railway line from the electricity works to 
Sea Road Bridge only. The engineer has submitted a revised 
estimate of cost of extension covering this route, which amounts to 
£4,600, and has been sdopted. 


Bradford.— STRIKE THREAT.— Owing to one of the 
employés at the Corporation electricity works refusing to join a 
Trade Union, the remainder of the workmen sent in a strike notice 
to take effect on Saturday, March 20th, but as the result of overtures 
from the Corporation, it was decided to place the matter before a 
joint consultative board of representatives of the Corporation and 
the Trade Unions on the 22nd, and the threat to strike was 
accordingly withdrawn. 


Bristol. — PARLIAMENTARY BiLL.— In view of the 
establishment of the Electricity Commission and the opposition 
encountered by the Corporation's Bill, it has been decided that, if 
expedient, any or all of the electrical clauses shall be withdrawn. 


Buraley.—EsTIMATE.—The estimated profit on the elec- 
tricity works for the year is £2,991, which is increased by £935 
brought forward. It is proposed to transfer £2,000 to the rates, 
and place £1,926 to reserve. Reserve and depreciation funds now 
stand at £26,673. 


Continental.— F RANCE.— The Energie de Seine-et- Yonne 
has applied for sanction to the erection of a 20,000-volt overhead 
transmission line to supply power from Epioy to the pumping 
station of the Eaux de Sorques, belonging to the City of Paris. 

The Conseil Général du Bouches du Rhone has decided to 
establish & hydroelectric station to generate power for public and 
private lighting and electric traction. A concession is to be asked 
for from the State of & waterfall on the Durance River, between 
Cadenel and Fertuis. Plans for the whole scheme are in course of 


preparation, 
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The Municipal Council of Issoire (Puy-de-Dôme) has transferred 
the concession for the supply of electricity from the Compagnie du 
Gəz d' Issoire to the Société H ydro-electrique de Clermont. 

The Société des Forges et Aciéries Paul Girod, of Ugine, is 
building a hydro-electric station at the Beaufort Fall, 270 metres 
high, on the Dorinet River. A second fall, 240 metres high, at 
Belleville, will next be taken in hand. 

Gas and electric light have now to be shut off at 8 p.m. in all 
shops at Lille, owing to the coal strike, and cafés and restaurants 
must close at 9 p.m.— Paris Daily Mail. 

The "Super Central of Gennevilliers,” outlined in the pro- 
gramme of the Union d'Electricité, which is in replacement of 
the older works of the several Paris companies with which it has 
amalgamated, will have a capacity of 200,000 Kw., raised eventually 
to 300,000 kw. The turbines, each of 35,000 Kw., are on order with 
the Société Alsacienne, Schneider & Escher-Wyss. One line, at 
60,000 volts, will be allocated to serve the Paris district, and several 
important communities, such as Creil, Meaux, Mantes and Corbeil. 
The Union will now be able to furnish, with the help of the 
suburban secteurs associated (Ouest-Lumiére, Est-Lumiére, Triphasé, 
Secteur de la Rive Gauche) 700,000,000 Kw.-hours per year. An 
offshoot society, just constituted, is the Société Hydro-Electrique 
du Sud-Est. i 

The Chamber of Commerce of Nancy is making a comprehensive 
study of a project for utilising the water power of the Rhine, by 
which electrio power could be generated and distributed throughout 
the greater part of Eastern France.— Financier. 


IrALT.— Application has been made to the Ministry of Public 
Works on behalf of the firm of Carls Mosca for & concession for а 
hydro-electric scheme, estimated to cost 120,000,000 lire. The plans 
propose the utilisation of the torrents of the Valcellina and of the 
River Cellino, yielding an aggregate force of 41,087 H.P., to be 
employed in the electrochemical industry. Three falle are to be 
worked, that of Lesis, 195 metres; the Cellino, 134 metres, and 
the Éarcis, 103 metres. 

The Società perle Forze Idrauliche della Sila has under con- 
sideration a number of mountain storage reservoirs for impound- 
ing the waters of the rivers Arvo, Ampollino, and Noto, capable of 
. generating together 150,000 kw. The electricity will be used not 
only inCalabria, but in Puglie, Campania, and also possibly so far off as 
Sicily. One reservoir alone,now under construction, will have a 
capacity of 61,000,000 cb. metres, drawn from the Ampollino. 
The reservoir wall will have a height of 29 metres, and the plant 
installed will develop 496,660 H. p. 


SWEDEN.—The managers of the Stockholm Municipal Supply 
Works state that, as a result of the increasing demand for energy, 
it is necessary to make provision for the erection of new works, 
and for this purpose they have entered into a provisional agreement 
for the acquisition of all the shares in the A. B. Svarthalsforsen, 
at the price of 2,250,000 kr. This company's waterfall, which is 
situated between Hammarfossen and Stadsforsen, is 263 miles 
distant from Stockholm, and is capable of yielding considerably 
greater power than the Untra works, from which power is already 
transmitted to the Stockholm works. It is calculated that the fall 
will be able to deliver 60,000 H.P., and a pressure of 200,000 volta 
will be tnecéssary for the transmission, as compared with 100,000 
volts in the case of the Untra works. It is considered desirable, 
however, for economic reasons, for a still larger quantity of energy 
to be directly transmitted to Stockholm than that represented by 
the capacity of the Svarthalsfors, and the question arises as to the 
acquisition of other water powers for the possible further needs of 
Stockholm. Ав as alternative, it is suggested that the municipal 
authorities might co-operate in the transmission of power with 
the State's hydro-electric works at Stadsforsen, or with the 
Krangede works. 


BELGIUM.—A Royal Decree has recently been issued, under 
which companies and firms holding concessions for the public 
supply of electricity, are authorised to increase their charges to the 
extent of 50 centimes per KW.-hour, во long as the advance does 
not increase the charge to more than 1 fr. per Kw.-hour. The 
Decree supersedes any condition as to the price to be charged to 
consumers that may have been agreed upon between the authority 
or authorities, granting the concession and the concessionnaires. 


Спраг (Fife), —TowN Licutine.—With regard to the 
proposed installation of electrical plant for the town, the Fife 
Electric Power Co. has pointed out that its powers to supply elec- 
tricity in all parta of the county are still in force, and accordingly 
the Council can only obtain powers by means of a special order by 
the Electricity Commissioners. In view of this, the Council is 
considering the question of taking a bulk aupply from the Fife 
Electric Power Co, 


Dubiin.—SrTREET Licutina.—In reply to a letter from 
the Citizens’ Association, the town clerk states that there has been 
no appreciable saving consequent upon the Corporation's decision 
to cut off all public lighting at 11.30 p.m., as the plant had to be 
kept running as usual. 


Dundee, — Licurixa CHARGES. — The new flat-rate 
proposals recently formulated by the electricity department are 
meeting with great opposition from tradespeople. The new terms 
are £1 per annum per 100 aq. ft. of space plus jd. per unit plus 


16 per cent., and are considered unnecessarily involved, and apt to 
work unfairly. 


Giasgow.— SUB-STATIONS. — The Town Council has 


received permission to ereot sub-stations at Cathedral Street and 
Mauldslie Street, Partick. 


e 
Halifax.— RRPAIRS.—In consequence of repairs being 
effected to the condensing plant at the electricity works, the 
supply of electricity was cut off from daylight till 2 p.m. on 
March 28th. 


High Wycombe.— PROPOSED Price INCREASE.—The 
Electric Light and Power Co., Ltd., is seeking to advance the price 


of electricity for lighting as from the quarter ending June next to 
10d. per unit. 


Но. —Ехтемвіомв. — Preliminary sanction has been 
given to the Electricity Committee's scheme of extensions, which 
involves an expenditure of £143,125. In his letter, Sir John Snell 
said that he was prepered to advise the Corporation to let the 
necessary and more urgent contracts, and he would advise the 
Commissioners to sanction the proposed loan in due course. He 
could not say whether it would be necessary to hold an inquiry, 
but, owing to the isolation of Hull, it was not likely to be 
affected by any district scheme for many years to come. The 
Committee decided to proceed with the scheme as speedily 


` ав possible. To meet the position caused by the 10s. reduc- 


tion in the price of ooal, it was agreed, pending actual experienoe, 
to make an allowance to consumers at the rate of 0'3d. per unit 
sold, the same to be deducted in a lump sum at the end of the 
March quarter, the allowance to be adjusted as deemed necessary, 
from time to time. 


Liverpool,.—lIssuE or Srock.— Of the £4,000,000 being 
raised by the creation of 6 per cent. City stock, £1,000,000 is 
required for electrical developments and extensions, and £300,000 
for the tramways. 

ADDITIONS.—Arrangements have been made for contractors to 
carry out building works, &c., at five power sub-stations. 


London.—HackNEv. — The Electricity Commissioners 
have notified the London County Council that they raise no 
objection to the sanctioning of a loan of £305,580 for electrical 
extensions as they are of opinion that such extensions are necessary. 
The London County Council concurs, but requires the Borough 
Council to account for outstanding balances on loans raised for the 
purchase of any of the present plant that may be displaced. 


Lymlugton.—PokLIO LicHTING.— The Town Council 


has accepted the tender of the Electric Light Co. for public lighting 
at £429 per annum. 


Stockton Heath, —ELECTRIOITY SUPPLY UNAVAILABLE. 
—The Council has been informed that Warrington Town Council 
is not in & poeition to supply electricity to the parish, as the 
Warrington undertaking cannot meet the requirements of local 
manufacturers. 


Tullamore.—ELEOTRICITrT SUPPLY.— Prominent business 
people are forming a company to provide electricity for power and 
lighting for the town. The estimated cost of the project is 
£12,000. 


TRAMWAY AND RAILWAY NOTES. 


Australia.— YEAR'S WoRKING.—À net loss of £4,046 
was the result of the working of Western Australian tramways 
during the year ended June 30th, 1919. This deficit, it is stated, is 
due in the main to a strike which commenced on December 21st, 
1918, and was not settled until February 7th, 1919, causing an 
estimated loss to the system of £21,000. The influenza epidemic 
was also responsible in part, the loss from this cause being £600. 


Blackburn.— LECTURES.— An interesting lecture was 
given to the Corporation tramway employós on March 18th, by 
Mr. W. Willets, armature winder to the department, on the 
" Electrical Equipment of Tramcars.“ He gave full details of the 
many minor faults which could be rectified by the men themselves, 
znd fully explained the uses and abuses of the electric brake, 
pointing out the damage caused to the equipment Бу the frequent 
use of this emergency brake. There were about 60 employós 
present, also the manager, and other officials. Mr. Cowell, the 
manager, in proposing a vote of thanks to the lecturer, pointed 
out that if the men followed the instructions given by Mr. 
Willets, a great saving would be brought about both in reducing 
the quantity of energy consumed, and in lessening the expense of 
repairs, The lecture was repeated on Thursday, the 25th, for the 
benefit of those employés who were unable to attend owing to being 
on duty. The management is also arranging for two lectures to 
be given to the conductors by Chief Inspector Riley on " How to 
Become Efficient in your Duties." 


Brazil.— RAILLwWATYT ELECTRIFICATION.—AÀ contract has 
been concluded between the Cia. Paulista and the Empreza Rlec- 
trica de Jundiahy and the S. Paulo Electric, in connection with the 
electrification of the lines of the Cia. Paulista. The value of the 
contract is 3,025 contos, and its duration 10 years, renewable for a 
further similar period. The minimum supply of electric power is 
to be 8,400,000 KW.-hours, which may be raised to 20 million when 
the company decides on the electrification of all its lines. The first 
section to be converted is that between Jundiahy and Campinas,— 
Board of Trade Journal, 
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Burnley.—Estimatep Loss.—There is not expected to 
be any balance on the working’ of tramway department, either for 
profit or renewals. The estimates for the coming year show a loss 
of £3,417, without any provision for renewals, and a revision of 
fares will have to be reconsidered at an early date. 


Continental.—A usTRIA.— The Austrian State Railway 
Administration has drawn up а five years’ electrification programme, 
for the realisation of which foreign capital will be enlisted. 
According to the Neve Freie Pr., the Steniach-Irdning-Attnang- 
Puchheim line is to be supplied with energy from the power station 
of Stern and Hasserl, in Gosau; the Innsbruck-Bludenz line from a 
power station in course of construction on the Spullersee. The Ruetz 
Works at Innsbruck, now supplying the Mittenwaldbahn. are to be 
extended so as to supply the eastern portion of the Arlberg railway. 
The Salzburg-Schwarzach-St. Veit line is the next one to be dealt 
with, and & power station of its own will be erected in the 
Stuppachtal. Experts at present are engaged in discussing ways 
and means for this scheme, and in determining financial prelimi- 
naries.— Economic Reriew. 

SWEDEN.—The Narvik Railway, which carries iron ore from 
Sweden to the ice-free harbour in Norway for transhipment to 
England, has been electrically worked for some years on the 
Swedish side—that is, from the ore deposita to the Norwegian 
border. Electrification of the line from Lulea to Narvik is, how- 
ever, in progress, and it is expected that the line will be completely 
electrified by the commencement of 1922. A further portion of 
the Swedish line as far as Gallivara will be ready by the end of 
the current yeer, but further extensions. requiring about £950,000, 
are awaiting the sanction of the Swedish Parliament. The 
Norwegian portion is expected to be fully electrified by the end of 
1921.—Jron and Coal Trades Review. 

The Railway Administration in Sweden has handed the Govern- 
ment its estimates and plans for the electrification of the Swedish 
railways. The Stockholm-Gothenburg Railway will be first taken 
in hand, and its electrification is expected to cost Kr. 65 mill. The 
electric power will be obtained from the Trollhüttan and Matala 
falls; the Jaerna-Norkópping and the Patternholm-Malmö lines 
are also to be electrified.— Economic Review. 

FRANCE.—An extension of the departmental railways is contem- 
plated by the Conseil Général of the Bouches du Rhone. It is 
proposed to build a new line to link Salon wish Marseilles, passing 
through Roquefavour, Le Realtor, Peuves, Saint-Antoine and 
Aygalades. Avignon will be linked with Chiteaurenard-Provence 
and Eyguiéres with Orgon. The line will be electrically worked, 


and the power supplied by the central station at Meyrargues, on - 


the River Durance. 

IraLy.—A scheme, mooted at the beginning of the war, for an 
electric tramway network to open up the valley of the Cesano has 
been revived and extended by Signor Romano Andreoli, who has 
applied for a concession. The new line proposes to start from the 
Adriatic coast at the mouth of the Marotta and run as far 18 the 
city of Pergola, continuing thence to Fabriano-Urbino. A branch 
is to be built out to the sulphur mines at Bellisio, and another 
along the coast as far as Fano and Senigallia. 


Glasgow.— EuPLOTES DEPUTATION.—AÀ deputation of 
the National Amalgamated Workers’ Union (M.E.A.) was recently 
received by the TramwayCommittee. The object of the deputation 
was to urge the Council to find other employment for motormen 
and conductors who had been certified as medically unfit for their 
duties. The manager stated that only 20 out of a total of 1,423 
men examined had proved physically unfit, and an endeavour was 
being made to provide them with suitable employment in the 
department. The deputation urged, in addition, that previous 
service should be taken into account when these men were placed 
in new positions. 

Leeds.—PRoPosED Fare IN REASE.— The Tramways 
Committee has recommended the adoption of the full statutory 
limit of 1d. per mile. One mile-stages will be charged for at the 
present rate, there will be a jd. increase for 2 and 3 miles, Id. on 
4 miles, and 14d. on 6. | 


London.—AccIDENTS.— Official figures published this 
week show that nearly 60 persons were killed or injured in the 
London streets every day during the past year. The actual figures 
for the Metropolitan Police District were :—Killed 687, injured 
18,998, a total of 19,685. The casualties were caused as follows :— 
Tramcars, killed 41, injured 2,906 : omnibuses, killed 136, injured 
1,953 ; other vehicles, killed 510, injured 14,139. 


Milorow.— SUGGESTED RAILWAY  ELECTRIFICATION.— 
The District Council has been in communication with the Lanca- 
shire and Yorkshire Railway Co., suggesting the advisability of 
extending the electrification of theline from Manchester to Oldham 
and Shaw onward to Rochdale, The company has replied that the 
suggestion is being considered. 


New Zealand.—TrRamway ExtTensions.—The Depart- 
ment of Overseas Trade states that the following loan proposal has 
been carried :—Wanganui: £140,000 for tramways, plant, and 
extensions. Particulars regarding this loan, and the sums allocated, 
are as follows :—For extension to the existing tramway, £36,310 ; 
for construction and erection of buildings and sheds, alterations 
and improvements to existing buildings, supplying machinery, plant, 
tools, apparatus, and appliances for generating power by steam, 
hydro-electric, gas or other approved motive power in connection 
with the tramways. and the supply of electric power and light to 
private consumers, £56,053; for constructing, providing, and 
supplying electric tramcars, trailer-cars, trucks, motors, equip- 


ment, and appliances, £19,551 ; for constructing, making, supplying 
and providing poles, cables, sub-stations, transformers, meters, and 
all other material, plant or appliances necessary, £28,086. Tenders 
will be called for the supply and erection of all machinery and 
plant, and for the materials necessary for the track and overhead 
equipment. Orders have already been placed for car and trailer 
bodies and the necessary equipment. 


Pontypridd.—AccrpENT.— Several persons were injured 
through the overturning of a car after a backward run of half-a- 
mile down a steep incline. Three vehicles were collided with during 
the run. 


TELEGRAPH AND TELEPHONE NOTES. 


Austria.—It is proposed to double the postal, telegraph, 
and telephone rates. 


Belgian Congo.—There is a complete system of wireless 
telegraphy between Banana and the coast, and between Boma, 
Kinshasa, Coquilhatville, Basankusu, Umangi, Basoko, Stanley- 
ville, Kindu, Kongolo, Albertville, Kikondja, Elizabethville, 
Lusambo, and Kilo. It is proposed to construct an inter- 
continental station to connect the Colony with Belgium, and to 
strengthen the stations at Benna, Coquithatville, and Elizabeth- 
ville.— Board of Trade Journal. 


Continental Telephone Charges.—The Postmaster- 
General gives notice that from March 22nd the charges for tele- 
phonic communication between the United Kingdom and France, 
and between England and Wales and Belgium, have been fixed 
according to a schedule in the London Gazette of March 19th, and 
now vary from 68. to 128. 10d. for a three-minute conversation with 
France according to the zone in which the call originates. The 
charges for calls between 9 p.m. and 7 a.m. are three-fifths of the 
charges during the day time. The charge for a three-minute con- 
versation with Belgium is 8e. In the case of a call to or froma 
call office, a fee of 6d. for & period of three minutes, and 1a. for 
six minutes is payable, in addition to the above charges. 


Finland.— The receipts of the Finnish Telegraph Office 
іп 1919 amounted to F. Mk. 10,519,164, and the expenses to 
F.Mk.6,517,181, giving а surplus of F.Mk.4,001,983. The number 
of foreign telegrams dealt with was 739,901, as against 231,423 in 
the previous year. Corresponding figures for internal telegrams 
are 325,825 and 253,490 respectively. According to Lusi Suomi, a 
project is on foot for inter-State telephone connection between 
Finland and Sweden. It is suggested that а line should be opened 
between Uleaborg and Torneaa.— Economic Reriew. 


Naval Wireless Stations.—The Admiralty announces 
that officers in charge of tropical wireleas stations will be appointed 
normally for a period of one year, and those in charge of non- 
tropical stations for two years. Officers appointed in charge of 
stations coming under either category will be allowed the option of 
&n extension of their appointment up to & maximum of three 
years. An appointment of two years’ duration entitles its holder 
to repayment of half the cost of passage of his wife and family, but 
the privilege of free passages for wives and families is restricted to 
officers holding appointments the duration of which is five years 
or upwards. In the new Navy Estimates, under the Works Vote, а 
sum of £12,100 is taken for the provision of living accommodation 
at the wireless stations at Bathurst (West Africa), Demerara, and 
Jamaica. The new quarters for the staff at the first-named station 
will cost altogether £16,800, of which £7,400 remains to be voted 
in future years.— The Times. 


Restoration of Cables.— It was decided in July last to 
re-open telegraphic communication with Germany, and the new 
cable ship Monarch started repair work in the North Sea on the 
Bacton-Borkum cables during the early part of August. Faults 
were cleared on Bacton No. 1 cable, and workiny commenced on 
August 23rd. The Monarch commenced the repair of Bacton No. 2 
cable early in September, and on the Mundesley-Norderney cable in 
the middle of the same month. The repair of these three cables 
has provided 11 workable wires to Germany. Опе conductor in 
Bacton No. 2 cable, however, is faulty and unworkable ; and two of 
those in Bacton No. 1 are also faulty, though workable with 
simplex Hughes apparatus. There thus remain for repair, when 
other work permits, the following Anglo-German cables :—Bacton- 
Borkum No. 3, Lowestoft-Norderney, and Lowestoft-Borkum, each 
of which has four conductors. During the war the repeater station 
at North Walsham had been dismantled of all repeating apparatus 
for use in other spheres; it was decided at the end of July to 
re-equip the station on the pre-war basis, and the station was ready 
for work in time for the re-opening of telegraphic communication 
with Germany. It was found necessary to replace several of the 


"secondary cells, and some of the wiring had also to be renewed, 


but, on the whole, the condition of the equipment that had been 
left in situ was good.—T. ака T. Age. 


Sweden.—The Swedish Telegraph Administration has 
placed before the Government a scheme for the establishment of a 
large wireless station for communication with the United States. 
It is considered that the existing station at Karlsborg cannot be 
extended so as to deal with American messages, and it is. therefore, 
suggested that a new station should be erected near Falkenberg, 
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with masts 200 metres hich, of а capacity of from 300 to 400 KW., 
and a wave length of 17,000 metres. The expenditure is estimated 
at 10,000,000 kr. and the annual working expenses at 850,000 kr., 
and it would be possible to complete the work early in 1923. 

It is reported from Stockholm that the State telegraph autho- 
rities have tested а Swedish invention which is claimed to enable 
wireless messages to be kept secret. The device is said to consist 
in the use of “a kind of electrical vibrator." 


Telephone Delays.—Mr. Illingworth, replying to ques- 
tions in the House of Commons, last week, stated that the number 
of applications received for telephones from January lat, 1919, to 
January Ist, 1920, was approximately 91,300; the number of new 
installations completed. excluding those for Government Depart- 
ments, was 61.9087. The total number of telephone intruments 
provided in these new installations and in extensions of existing 
installations was 103,656. The delay in providing telephone 
circuita in certain districta was generally due to shortage of spare 
wires in the underground cables or want of accommodation for 
additional circuits on the exchange switchboards. and to difficulty 
in obtaining from contractors an adequate supply of manufactured 
material, including underground pipes, switchboards, and other 
plant. There were a large number of contractors for various 
classes of telephone equipment; any firn might compete on 
furnishing satisfactory evidence of ability to meet Post Office 
requirements. As а general rule tenders would not be invited from 
manufacturers outside the United Kingdom. Of 27,547 instru- 
menta recovered from Government Departments, it was not possible 
to say how many were included in the 103,686 telephones installed 
for private subscribers, The instrument was only a relatively 
small part of the apparatus required to give telephonic service. 


Telephone Exchanges.— wo new telephone exchanges 
—Broadway and Latchmere—have recently been put into 
operation, and others will shortly be added. These two are 
extensions of the Stratford and Battersea exchanges. and were 
installed to relieve the pressure in those districts. Four new tele- 
phone exchanges will be set up at the Tower, Holborn (the old 
Inns of Court Hotel), Marylebone, and Clerkenwell. Alterations 
and extensions are also contemplated at Erith, Esher, Harrow, 
Redhill, Sidcup, and Woodford. In addition, a new exchange, to 
be known as the Toll Exchange, is to be opened in the City, and 
will deal solely with short-distance trunk calls, up to about 
50 miles. 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW im which the " Official 
Notice” appeared.) 


OPEN. 


Australla.—MELHOxR.— April 12th. City Council. 
Two 2,000-K Ww. rotary converters ; H.T. switchgear, 6,600 v.; D.C. 
switchgear, 600 v. (January 30th.) 


Bacup.— March 27th. Electricity Department. 
contracts, including cables, fuses, lamps, meters, «c. 
19th.) 

Bedford. — March 31st. Electricity Department. 
Twelve months' supply of electricity meters and H.T. and L T. 
cables. (March 5th.) 


Bedwellty. — April 12th. Urban District Council. 
Electric wiring, fittings, &с., at Pengam and Aberbargoed. (See 
this issue.) 


Belgium.—April 7th. The municipal authorities of 
Ixelles, Brussels. Supply of a quantity of armoured cable for 
low-tension distribution mains. Specifications may be obtained 
from the Maison Communale, Ixellea, for two francs. 

April 6th. Municipal authorities of Chassepierre (Province of 
Luxenbourg). Tenders for a central electric lighting station in 
the town. 

Bradford.—Board of Guardians. Installation of a tele- 
phonic system at St. Luke's Hospital, and extension of electric 
lighting system at Bowling Park Institution, Mr. F. Holland, 
engineer, 22, Manor Row. 

Canterbury.—April 19th. Electricity Department. One 
1,000-kW. three-phase turbo-alternator, surface condensing plant, 
two rotary converters, superheater, &c. (See this issue.) 

Durham,— Board of Guardians. Installation of electric 
lighting at the Workhouse. The Clerk. 


Eastbourne, — April 16th. — Electricity Department. 
Supply and erection of one water cooling tower. (See this issue.) 

Edinburgh.—March 29th. Electricity Supply Depart- 
ment. Condensing plant for Portobello station. Specification 
No. 23. (February 27th.) 

Great Yarmouth.—April 16th. Electricity Department. 
One 2,000-KW. turbo-alternator, one 750-K w. rotary converter and 
transformer, and one 750-KW. frequency changer. (March 19th.) 

Leith,—Town Council. Materials for the year. from 


May Ith, including overhead, electrical and car fittings, and inau- 
luted wire, хс, Mr, J. A. Greig, Town Clerk, 


Annual 
(March 


Lincoln.---April sth. Electricity Department. Pipe- 
work, and motor-generator and switchgear for St. Swithin's power 
Station. (March 5th.) 


Limerick.— March 81st. Electricity Department. General 


stores, cable, meters, lamps and accessories. (See this issue.) 


London. — SHorEDITCH.— Electricity Supply Department, 
Water-tube boiler, 5,000-Kw. turbo-alternator, E.H.T. and D.C, 
switchgear. (March 19th.) 

HAMMERSMITH.—March 31st. Electricity Department, ЕНІ, 

H. T. and L. T. cables, 34-in. and 4-in. conduit. E. H. r. and HT, 
switchgear, static transformers. (See this issue.) 


Margate.—^pril 15th. Town Council. Electric light 
installation, pavilion and winter gardens, Mr. J. E. Saxby, Manager, 


Newport (Mon.).—March 27th. Tramways Department, 
Tramway bodies, trucks, electrical equipment. Mr. A. Nichols 
Moore, Borough Electrical and Tramways Engineer, Town Hall. 


Peterborough, — Electricity Department. 1,000-кт. 
turbo-alternator with condenser and pipe work, switchgear, 500-Kw, 
rotary converter, superheaters, induced dranght fan, two sets 
forced draught furnaces, foundations and builders' work, and нт, 
cables. (March 19th.) 


South Africa,—April 24th. Oudtshoorn Municipality, 
Time for receipt of tenders extended from March 34th to April 24tb. 


Spain.— Municipal authorities of Lora del Rio (Province 
of Seville). Tendera for the concession for the electric lighting of 
the town during a period of 20 years. 


CLOSED. 


Aldershot.— Urban District Council :— - 
Boilers for the electricity works.—Babcock & Wilcox, Ltd., £8,495, 


Belgium,—The municipal authority of Couckelaere has 
placed a contract with the Anglo-Belgium Co., of Ghent, and the 
Société Electricité et Mecanique, of Brussels, for plant for an oil 
engine-driven central electricity generating station, the first named 
1 supplying the engines, and the Brussels Co. the electrical 
plant. 


Glasgow. Electricity Committee. Recommended :— 


Bruce Peebles & Co., Ltd. Four 6,500- volt, 1, 500-K Ww. rotary converters, 
with transformers, £36,400. 

Metropolitan-Vickers Electrical Co., Ltd.—Three 20,000-volt, 1.500. Kw. rotary 
converters, with transformers, £29,310; and one 6,500-volt, 500 xw. 
rotary converter, with transforiner, £3,790. 

British Thomson-Houston Co., Ltd.—One 20,000- volt, 1, 500-x w. rotary con: 
verter, with transformer, 48, 750. | 


The Committee has accepted the offer of the Corporation of 
Alloa, for the purchase of second-hand plant, at the Partick 
Electricity Works, consisting of boilers, engines, converters. &c., at 
€ 20.000. 


Town Council. Accepted :— 


50 pressed-steel gear cases. Wm. Little & Bons. 
Forgings for car trucks.—English Electric Co., Ltd. 
Trolley cable.—B. 1. & Helsby Cables, Ltd. 


Government Contracts. The following Government con- 
tracts have been placed during February, 1920 :— 
ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 


Armature drying plant.—Manlove & Alliott. 
Centrifugal circulating pump.—Brush Electrical Engineering Co., Ltd. 
Electric crane.—Cowans, Sheldon & Co., Ltd. 
Conversion of steam crane.—Ransomes & Rapier, Ltd. 
Electric lighting.—Foot & Milner. 
Electrical boxes, &c.—Basebe, Sadler & Co., Ltd.; Hawkers, Ltd. 
Blast fans.—Jas. Keith & Blackman Co. 
Generator and switchboard.—The British Electric Plant Co. 
Gas-filled lamps.—General Electric Co., Ltd.; Siemens Bros. Dynamo 
Works, Ltd. 
Motor and control gear.—Electromotors, Ltd. : 
маш generator set and switchgear.—Brush Electrical Engineering Со, 
td. 

Reconstruction of motor.—British Electric Plant Co., Ltd. 
Underground cables and electric lighting.—Macintosh Cable Co., Ltd. 
Motor-driven sewage pumps.—Pulsometer Engineering Co., Ltd. 

MiNisTRY OF MUNITIONS. ‘ 
Electric storage battery.—Chloride Electrical Storage, Ltd. 
Generators.—Eastgate Meller, Ltd.; Leading Light Syndicate, Ltd. 
Insulators.—G.E. Co., Ltd.; Siemens Bros. & Co., Ltd. 
Telephones.—G.E. Co., Ltd. 

Post Orricz. 


Protective apparatus.—Phornix Telephone & Electric Works, Ltd.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. А 

Telegraph apparatus.—Automatic Telephone Manufacturing Co., Ld.: 
B.I. & Helsby Cables, Ltd. ; 

Telephone apparatus.—Automatic Telephone Manufacturing Co., Lid. 
British L.M. Ericsson Manufacturing Co., Ltd.; International Electric 
Co., Ltd.; Western Electric Co., Ltd. c 

Telegraph and telephone cable.—Callender's Cable & Construction Co. 
Ltd.; W. T. Henley's Telegraph Works Co., Ltd. 

Lamp caps.—C. A. Apperley. 

Casing and cover.—Siemens Bros. & Co., Ltd. 

Insulator cloths.—Thomas Brigg (London), Ltd. P 
Cords for telephones.—London Electric Wire Co. & Smiths, Ltd.; Phoeav 
Telephone & Electric Works, Ltd.; Western Electric Co., Ltd. 

Earthenware ducts.—Doulton & Co., Ltd.; Stanley Bros., Ltd 

Insulators.—Taylor, Tunniclifle & Co., Ltd. 

Insulating tape.—Siemens Bros. & Co., Ltd. 

Telephones.—Siemens Bros. & Co., Ltd. 

Troughing.—Doulton & Co., Ltd. ra C 

uic enamelled and silk covered wire.—Concordla Electric Wire Co., 
td. 


Switchboard wire.—London Electric Wire Co. & Smiths, Ltd. iel Exe 
Accumulators.—Tower, Bishopsgate, Marylebone and Holborn Reli 
changes.—D. P. Battery Co., Ltd, 
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Laying conduits. City of Londen, Westminster and Chelsea: J. Mowlem 
& Co. Ltd. Stepney, &c.: Foot & Milne, Lid. Hammersmith: 
Laing & Co. Willesden, &с.: O. C. Summers. Hornsey, &с.: O. C. 
Summers. Fulham, Battersea, Wandsworth and Merton: Laing & 
Co. Maidenhead: J. A. Ewart, Ltd. Clerkenwell area: J. Mowlem 
& Co. Maryhill: Greig & Matthews. Heywood-Middleton : A. Armi- 
stead. Blackwall Lane: О. C. Summers. Cuckmere-Eastbourne: W. 
Dobson. Bexley Heath: J. Mowlem & Co, Ltd. Wimbledon-Earls- 
field: J. Mowlem & Co., Ltd. 

Motor-driven compressor plants.—Leafield and Cairo Wireless Stations: 
Reavell & Co., Ltd. 

Telephone exchange equipment.—Hornsey: Western Electric Co., Ltd. 
Leith: Western Electric Co., Ltd. Hurley: Siemens Bros. & Co., 
Ltd. Glasgow (South): Western Electric Co., Ltd. 


INDIA Orrick. (510кЕЅ DEPARTMENT). 
Armatures.—Greenwood & Batiey, Ltd. 
Low-resistance cells.—Siemens Bros. & Co., Ltd. 
Motor converters.—Bruce Peebles & Co., Ltd. 
Electrolytic copper.—Eider Smith & Co. 
Carbon cups, &c.—Peel Conner Telephone Works, Ltd. 
Cell elements.—General Electric Co., Ltd. | 
Induction motor.—Siemens Bros, & Co., Ltd. ` 
Motors and control panels.—Lancashire Dynamo & Motor Co., Ltd. 
l'umping machinery.—Worthington-Simpson, Ltd. 
Copper wire.—T. Bolton & Sons; Callender's Cable & Construction Co., 
Ltd.; Elliotts Metal Co.; R. Johnson & Nephew; Shropshire Iron Co.; 
F. Smith & Co. 
CROWN AGENTS FOR THE COLONIES. 
Telephone cables.—Siemens Bros. & Co., Ltd. 
Lux cells (parts for).—Chloride Electrical Storage Co., Ltd. 
Insulators.— Taylor, Tunnicliffe & Co., Ltd. 
Insulator spindles, &c.— Bayliss, Jones & Bayliss, Ltd. 
Telegraph instruments. — Elliott Bros. (London), Ltd.; 
phone Manufacturing Co., Ltd. 
Telegraph line material. Siemens Bros. & Co., Ltd. 
Telephones, &c.— British L. M. Ericsson Manufacturing Co., Ltd.; Gent 
& Co., Ltd.; Western Electric Co., Ltd. 
Wireless apparatus. Marconi Wireless Telegraph Co., Ltd. 


H. M. ОғғісЕ or Works. 


Engineering services.— Electric passenger lift, Manchester Pensions 
Offices: Marryatt & Scott, Ltd. | 


Lanarkshire.— With reference to the notice appearing 
under this heading in our last issue, Messrs, Ferranti, Ltd., 
inform us that they have not offered to supply an imported 
meter. i 


London.—L.C.C. The Highways Committee recommends 
that it be authorised, during the Easter recess, 1920, to open any 
tenders involving capital expenditure over £1,000, which may be 
received for the supply of materials, &c., and for the execution of 
work included in the order of reference to the Committee. 


BATTERSEA. — Electricity Undertaking Committee. Recom- 
mended :— | N ' 
Fan for the upper rowy room at the generating station, £90.—Sturtevant 
Engineering Co., Ltd. 
5,000-kw. turbo-alternator ana Mirrlees condenser, 238, 885.— Fraser and 
Chalmers Engineering Co., Ltd. 
HACKNEY.—Electricity Committee. Recommended :— 


Extension and cómpletion of the sub-station at Northwold Road :— 


Automatic Tele- 


L. H. & R. Roberts „. . £4,421 (recom.) 
Stapleton & Sons T = vs 4,490 
Marrable Bros. .. o 2s 4,600 
W. Shurmur & Sons 5,408 
Barrett & Power.. 6,882 


Sapply of k. H. T. cables in connection with the extension scheme adopted 


anuary 23th last.—B. I. & Helsby Cables, Ltd. 


Hull, — Electricity Committee | 


Richardsons, Westgarth & Co., Ltd, £17,734.—New condensing plant. 
Stirling Boiler Oo., $15,440. —T wo new boilers. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Saturday, March 27th. At Albemarle 
Street, Piccadilly, W. At ö p. m. Lecture on '* Positive Rays, by Sir J. J. 
Thomson, F. R. S. 

Institution of Electrical Engineers. — Monday, March 29th. Informal 
meeting. At the Albert Tavern, 62, Victoria Street, S.W. At 7.90 p.m. 
Social evening (smoker). 

Illuminating Engineering Society.—Tuesday, March 80th. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At 8 p.m. Discussion on 
'" Motor-car Headlights in Relation to Traffic Requirements,” to be opened 
by Mr. J. W. T. Walsh. 

Association of Engineering and Shipbuilding Draughtsmen.— Tuesday 
March 80th. 1 University. At 7.80 p.m. Lecture on Element - 
ary Calculus," by Mr. S. Clowes. 


echnical Inspection Association.—Tuesday, March 80th. At the Royal 
E Society of „John Street, Adelphi, W.C. At 6 p.m. Annual general 
meeting. 


Roatgen Society.— Tuesday, 
mente of St. Bartholomew's Hospital, Е.С. At 8. 15 p.m, 


March 80th. In the X-Ray and Electrical Depart. 
General meetíng. 


NOTES. 


The Batti-Wallahs' Society.—The following is a list of 
new officers elected а& the annual meeting on March 15th :— 

President, —W. Wyld.  WVice-President.—W. E. Ireland. Past 
Presidents.—H. T. Harrison, L. M. Waterhouse, W. Riggs, M. 8. 
Chambers, F. J. Collis, J. S. Huddleston, J. F. Avila. 

Committee, —E. Barralet, A. W. Blake, L. S. Richardson, J. P. 
Maginnis, R. Smith, H. Foulds. 

Hon, Sec. Treasurer. F. Pooley. 

Hon, Entertainment Secretary,—A, J. Greenly. 


- ganyika Territory Posts and Telegraph Department. 


Appointments Vacant.—Cable jointer (888. 142, for th 
Tynemouth Corporation Electricity Department; E.H.T. plumber 
jointer (87s. IId.) ; meter superintendent, for the Borough of 


Tunbridge Wells Electricity Works; electrical engineer, for the 


installation and inspection of consumers’ meters (Rs. 540 per 
month); electrical engineer, for the position of deputy engi- 


‚ neering agent (Rs. 1,250 month), for the Calcutta Electric Supply 


Corporation, Ltd.; charge engineer (888.), for the Dewsbury 
Corporation Electricity and Tramways Department ; boiler house 
superintendent (£400), for the Bristol Corporation Electricity 
Department ; telegraph inspectors (£200 + £65) for the Tan- 
See our 
advertisement pages to-day. 


Glass Mannfacture for the Electrical Industry.—The 


figures which were recently given in the ELECTRICAL REVIEW, in 


reference to the output of electric bulbs by a Westlake machine at 


 Leamington-on-Tyne, have since been exceeded. It was regarded 


by the trade as a remarkable performance that the machine should 
produce 24,000 perfect articles in an eight-hour shift, especially as 
the normal weekly productivity of 180 men was somewhere about 
half a million. Last week, however, the machine in question 
turned out 570,000, which constitutes a world’s record. The moulds 
scarcely missed during the whole week, which is a reflection of the 
good work of the metal gatherers. The firm marked their apprecia- 
tion of this by voluntarily increasing wages by 5 per cent. Makers 
generally are moving rapidly in the glass trade. This week it is 
announced that a new combine, involving £1,000,000, is to be 
floated, with the primary object of increasing the output of table 


glass, but in the production from the new machines which are about 


to be introduced, electric lighting goods, and illuminating ware 
generally, will eventually find a prominent place. Manufacturers 
are in the happy position of being able to export bulbs. In this 
direction they have recovered quicker than any other section of 
the trade. The arrangements which have been made between 
Philips, of Holland, and the Edison Swan Co., at Ponder's End— 
referred to in the annual report of the former company, abatracted 


in last week's ELECTRICAL R&EVIEW—are more important than at 


first sight would appear to be the case. Philips's is the finest glass 
house in the world, and, to ascertain the methods of work there, 
the Ponder’s End firm sent a deputation of workmen over to 
Holland, They found that six men were working at a pot, inatead 
of three, as is the case in this country, and this, of course, meant 
that fewer moulds of the machines went round empty. It is now 
stated that the workmen in this country have undertaken to work 
the same system. Я 


Siemens Copper Works in Russia.—It is reported that 
the managers of SIEMENS COPPER Works, at Kadabek, near 
Elisabetpol, South Russia, have been compelled almost entirely to 
stop working, as the copper deposits are exhausted. On the other 
hand, the second mine—the Quarz Chana, near Batoum—still 
contains ore, and the production could be raised to 10,000 poods of 
pure copper monthly. Operations at present, however, are ir con- 
siderable, chiefly owing to the difficulty that funds are not available 
for the payment of wages. It is thought that if the Siemens 
Works at Tiflis had energetic representatives who could induce the 
Georgia Government to make advances on the copper produced, во 
as to defray the working expenses, it would be possible again to 


bring about an increase in the output. 


Educational.— UNIVERSITY COLLEGE, LoNDON.—AÀt a 
luncheon last Friday in connection with the Engineering Equip- 
ment and Endowment Fund, at which Prince Arthur of Connaught, 
the President of the Fund, was chairman, he warmly commended 
the scheme to the audience, pointing out that 3,000 members of the 
University served in the war, that all tho departments had been 
occupied in war work, and that the new chemical laboratories had 
done work of extreme national importance. So far £24,000 had 
been subscribed out of the £100,0CO required. The Vice-Chancellor 
explained the scheme, and Sir Robert Hadfield regarded it as a 
national matter. Sir Gregory Foster said the college was crammed 
to overflowing ; since September last, 400 applicants had been 
refused admission for lack of accommodation, and next session 
their difficulties would be seriously increased. | 

A further appeal has been issued on behalf of the Ramsay 
Memorial Fund, in order that ап adequate sum may be provided to 
erect a Ramsay Memorial Laboratory of Chemical Engineering. 
А sum of £25,000 has been allotted to that purpose from the fund, 
but an additional sum of £50,000 is required to complete and endow 
the Laboratory. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.—An appeal 
is being made by this College for funds required to carry on ita 
work efficiently. In May last year there were 841 students in 
attendance, and the accommodation will this year be taxed to the 
utmost. A committee has been appointed to conduct the appeal, 
of which Mr. Otto Beit is the chairman ; donations may be sent to 
the Marquess of Crewe, Crewe House, Curzon Street, W. I, or to the 
Secretary of the College. 


Electric Club Dinner.—The Birmingham and District 
Electric Club held its annual dinner at the Grand Hotel, 
Birmingham, on Saturday, March 20th. The president, Mr. H. W. 
Wolton, was in the chair. The evening was greatly enjoyed by 
over 100 members and friends, the toast list and musical programme 
being both well selected and well received. The club is looking for a 
considerable increase in membership as a result, 


„* » 

e 
° ө 
seo 
* 


7 Aüqniriesz- Makers of the “ Zodiac ” electric lamp are 
asked for. Information regarding electric incubators is desired ; 


names of manufacturers and catalogue; also makers of plant for 
manufacturing calcium carbide. 


Electric Vehicle Progress.—The Accrington Gas and 
Water Board is applying for permission to borrow £2,500 for the 
purchase of an electricatorage battery locomotive. The Rotherham 
Corporation is applying for permission to borrow 22, 740 for the 
parchase of two electric vehicles to be used by the Highways 

ent. The South Shields Cleansing Committee is to pur- 
chase two electric vehicles. An electric vehicle for refuse collection 
purposes has been ordered by the Stockton Corporation. The 
Torquay Town Council is purchasing two 2-ton electric vehicles at 
& cost of £1,372 each, from Edison Accumulators, Ltd. Mr. J. 
Jackson, superintendent, Birmingham Salvage Department, states 
that they “have four electrics working, 25 on order, and hope 
shortly to place an order for another four, making our total fleet 
for this year 33, which will, I think, be the largest number in use 
by any Oorporation in this country. They are doing excellent work, 
and we are well satisfied with the vehicles."— Electric Vehicle. 


Sir E. Geddes on Transport.— Sir Eric Geddes, 


Minister of Transport, discussed at length the future of British 


railways in his presidential address on Monday at the inaugural 
meeting of the newly-formed Institute of Transport, held at the 
Institution of Civil Engineers. There was a large attendance, and 
Sir John Griffiths, President I.C.E., presided. The following were, 
according to The Times, the chief points in Sir Eric's address :— 

None of the transport agencies of this country could carry on on 
the basis of their pre-war revenue. This applied to railways in a 
marked degree ; it also allied to roads, canals, tramways, and docks, 
yet the healthy existence of these agencies was vital to the State. 
The maximum charges which could be imposed by statutory under- 
takings were no longer sufficient, and the community must review 
the whole position. The old bargain must be altered to enable the 
companies to raise more money ; but to avoid waste there must be 
more co-operation between the agencies, more amalgamation, more 
national control. He was not discussing the question of ownership. 
The State must have power to reduce working costs in every 
Possible way, and it must be supplied with figures showing that 
the management was efficient and economical The man in the 
street must be provided with full, accurate, and live statistics 
of operation, without which suspicion would never be dispelled. 
The community had a right to say what was a reasonable service 
for а statutory company to perform ; what reasonable improve- 
menta should be made; and what reasonable rates should be 
charged. The State must also harmonise the operation of the 
different agencies in the interests of the community, allocating to 
each the share of the total work which it could best perform. 
They were on the eve of great extensions of the application of 
electricity to railway traction; a revolution was taking place in 
the organisation of transport in this country. The Institute could 
hardly perform а service of greater practical utility than to act as 
an impartial umpire, in the battle between alternating and direct 
current, remembering always that the scientifically ideal best, was 
not necessarily the same as the best practically possible. 


British Engineering Standards Assoclation.—In con- 
formity with the Articles of Association, providing for rotation of 
office on the Main Committee, whereby one-third of the nominees 
retire each year, the Councils of the Technical Institutions which 
founded the Association have now made their new nominations, 
which take effect on March 31st. The Main Committee will then 
be constituted ss follows :— 


Sir Archibald Denny, Bart. (Chairman). 
Sir Maurice Fitzmaurice, C.M.G. (Vice-Chairman). 
* Sir John Aspinall, | 
t Sir Arthur Duckham, K.C.B., 


Rir William Ellis, G.B.E. А 
Sir William Matthews, У Nominated by the Institution of 


K. C. M. d., Civil Engineers. 


Mr. Alexander Ross, 
Dr. W. C. Unwin, 
1 Sir Henry Fowler, K. B. E., 
Sir Vincent Raven, K B. E., 
Dr. William H. Maw. 
Dr. Arthur Cooper, | 


Nominated by the Institution of 
Mechanical Engineers. 


Nominated by the Iron and 
Steel Institute. 


Nominated by the Institution of 
Naval Architects. 


Nominated by the Institution of 
Electrical Engineers. 


Co-opted by thenominated mem- 


bers to represent the Federa- 
tion of British Industries. 


$ Mr. M. Mannaberg, 
|| Mr. Benjamin Talbot. 
Sir W. E. Smith, C.B.. 
Sir Thomas Bell, K.B.E., 
Col. R. E. Crompton, C.B., 
Sir John Snell, 
€ Mr.C. H. Wordingham ,C.B.E., 


Mr. F. W. Gilbertson, 
Mr. F. R. Davenport, 


The Hon. Sir Charles Parsons, ) 

K.C.B. : 

Sir Richard Glazebrook, M the nominated 
K.C.B | i 


Sir Robert Hadfield, Bart., 


* Sir Douglas Fox, retiring. 

t Sir Robert Elliott-Cooper, K.C.B., retiring. 
1 Mr. H. A. Ivatt, retiring. 

$ Mr. George Ainsworth, deceased, 

| Mr. Illtyd Williams, retiring. 

€ Mr. C. P. Sparks retiring. 
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Freemasonry,.—The members of the Kelvin Lodge are 
reminded of the regular meeting which is due to be held to- 
night (Friday, 26th inst.) at Mark Mason's Hall, Great Queen 
Street. Early attendance is requested. 


Railway Eiectrification.—As we recently announced, the 
Ministry of Transport has appointed а Committee to report to the 
Minister on the question of railway electrification. The Committee, 
which met for the first time on Monday last, is constituted as 
follows :—Sir Alexander Kennedy (chairman), Sir John Aspinall, 
Mr. A. В. Cooper (representing the London Electric Railways), 
Mr. Philip Dawson, Sir Alexander Gibb, Mr. C. H. Merz, Bir Philip 
Nash, Sir John Snell, Mr. Roger T. Sntith, Sir Henry Thornton 
(representing the Railway Companies' Association) ; Major Redman, 
Secretary. 

The terms of reference to the Committee are that the Committee 
should report on :— 

1. Whether any regulation should be made for the purpose of 
ensuring that the future electrification of railways in this country 
is carried out to the best advantage in regard to interchange of 
electric locomotives and rolling stock, uniformity of equipment, 
and or other matters. | 

2. If any such regulations аге desirable, what matters should be 
dealt with, апа what regulations should be made. 

3. How far it is desirable, if at all, that railways or sections of 
railways already electrified should be altered 80 that they may form 
parte of а unified system. 


INSTITUTION NOTES. 


Royal Institution.— The following are included in the list of 
forthcoming arrangementa : — 
Friday, April 16th, at 9 p.m.— Ions and Nuclei," by Dr. J. A. McClelland, 
F.R.8 


Friday, May 91st, at 9 p.m.—'' The Thermionic Valve in Wireless Tele- 
graphy and Telephony," by Dr. J. A. Fleming, F.R.8. 

Friday, May 28th, at 9 p.m.— Crystal Structure,“ by Prof. W. L. Bragg. 

Tuesdays, April 18th and 20th, at 3 o'clock.—'' Recent Advances in X-ray 
Work," by MajorG. W. C. Kaye, D.Sc. | 

Tuesdays, May 35th and June Ist, at 8 o'clock.—'' The Evolution of Lerge 
Bridge Construction," by Major C. E. Inglis. 

Thursdays, April 15th and 22nd, at 8 o'clock.—'' New ExperimentalBtudies 
in the Liquid Btate," by Mr. Sidney Skinner. 

Saturdays, April 17th and Mth, at 3 o'clock.—'' The Thermionic Vacuum 
Tube as Detector, Amplifier and Generator of Electrical Oscillations,“ 
by Dr. W. H. Eccles. | 

Saturdays, May 29th and June bth, at 8 o'clock.—'' Recent Revolutions in 
Physical Science," by Mr. J. H. Jeans, LL.D. (Secretary Royal Society). 


Bradford Textile Society.—On March 15th, Mr. Edwin Preece, 
consulting engineer, lectured on Electric Driving of TextileMills,” 
and in the course of his observations gave a full description of the 
Tata Hydro-Electric Power Oo.’s scheme in Bombay. Mr. A. M. 
Chapman presided. 


Bristol Association of Engineers.—The concluding meeting of 
the 1919-20 session of the Association was held, under the presi- 
dency of Mr. J. McDonald, on March 17th. After dinner a paper 
was read by Prof. David Robertson, D. So., M. I. E. E., on the Prin- 
ciples of Radio- Telegraphy,“ and a discussion followed. The 
election of officers and members of Committee for the next session 
was as follows :—President, Mr. Nicholas Watts ; vice-president, 
Prof. David Robertson; hon. sec., Mr. Н. T. Sully; and hon. 
treasurer, Mr. B. de Sayres, together with Messrs. А. E. Livermore, 
В. Robertson, and A. Davis. 


Chief Technical Assistants’ Assoclation.—The annual general 
meeting of the above Association was held at Anderton's Hotel, 
Fleet Street, E.C., on the 16th inst. The retiring chairman, Mr. 
J. H. Parker, A.M.I.E.E. (President E.P.E.A.), reviewing the work 
ofthe Association during the past year, referred to the Electricity 
(Supply) Act in which, due to the activities of this and other 
Associations, a fairly satisfactory Oompensation Clause had been 
inserted. He found that the papers read and discussed were very 
beneficial indeed in the discharge of their duties, as they were all 
directly oonnected with the work of electricity supply. Mr. A. P. 
MacAlister, A. M. I. E. E., was elected chairman, and in thanking the 
members for the honour, ваїй he had hoped that Mr. Parker would 


. eontinue in office for another year, so ав to occupy the unique 


position of chairman of the C.T.A.A., and President of the E.P.E.A, 
at the same time, but, unfortunately, Mr. Parker could not find 
time for both. The following were the other officers elected for 
the ensuring year :—Vice-chairman, Mr. J. R. J. Bowden (Hackney); 
hon. treasurer, Mr. A. Murdoch (Fulham); hon, secretary, Mr. 
Н.Е. J. Thompson (Battersea); executive committee, Mr. J. H. Parker 
(Croydon); Mr. W. Young (Stepney); Mr. С. C. Law (Barnes). 


Association of Mining Electrical Engineers.—The North of 
England Branch of the Association entertained a number of promi- 
nent membors of the mining industry to luncheon on March 20th, 
at Newcastle-on-Tyne, following which a meeting was held. More 
than one speaker mentioned that since the Association was 
inaugurated the efficiency of electrical plant in mines had 
appreciably advanced. It was stated that during 1918, 11 accidents 
occurred in the North of England which could, in any way, be 
attributed to the use of electricity, while in 1919 the number of 
accidents fell to seven, although the installed horse-power had 
increased from 144,259 to 250,000 H.P. The figures represented 
one accident per 13, 000 H.P. іп 1913, against опе per 36,000 H. P. in 
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1919. All the foregoing accidents, except one, were non-fatal. It 
was stated that the efficiency of colliery officials and engineering 
ataffs had been improved by the exchange of ideas and visits to 
other works. 

Institution of Electrical Eugineers.—At a meet of the 
WESTERN OENTRE at Bristol, on March Ist, Prof. D айман 
gave a lecture on " Electric Impulse Clocks. After explaining 
the principle of the pendulum and the methods of compensation 
for errors due to temperature, friction, &о., the lecturer described 
the electrical impulse systems of the Synchronome Oo., Messrs. 
Gent & Co., and the Silent Electric Clock Co. The lecture was 
illustrated with lantern slides and a collection of clocks in motion. 
In the discussion which followed, Mr. F. Hope-Jones emphasised 
the importance of imparting an impulse to the pendulum only at 
the centre of its awing, and of controlling the dials in series in 
auch a way that their self-induction ensured their receiving an 
adequate impulse. Mr. H. T. Sully described the clock installa- 
tion at the Southmead Infirmary, Bristol. 

Coventry Engineering Soclety.—Mr. E. A. Watson, M. Sc., 
A. M. I. E. E., gave an instructive lecture, on March 19th, on Electric 
Sparks, Spark Gaps and Spark Plugs, and their Relation to the 
Magneto. He dealt with the nature and meaning of dielectric 
stress, and the infiuence thereon of gap length and electrode shape. 
Discussing the nature of the spark, he explained the formation of 
disruptive sparks without corona and sparks acoompanied by 
corona, and illustrated this phase of his subject by some interesting 
experiments. He explained the behaviour of different spark gaps 
with different forms of spark generator, the effect of wave form, 
and submitted а number of charts showing the impulse ratio. 
Factors governing the incendivity of the spark, and the best sort of 
spark to produce ignition, were particularly noted by the audience, 
and, proceeding to deal with the reaction of the spark gap upon 
the magneto, the speaker described the effect of voltage character- 
istics and spark-gap resistanoe. Mr. A. P. Young presided, and а 
hearty vote of thanks was passed to the lecturer. 
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OUR PHRSONAL COLUMN. 


The Editora invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


We read in the Times that on March 17th Sir Richard 
GLAZEBROOK, late Director of the National Physical Laboratory 
at Teddington, was presented by the staff with his portrait 
in oils,, painted by his cousin, Mr. Hugh de T. Glazebrook. 
Accompanying the gift was an album, containing an illu- 
minated address, followed by the signatures of past and present 
members of the staff, and a photograph of the laboratory 
taken from an aeroplane. Mr. F. E. Smith, F.R.S., presided, 
and Dr. T. E. Stanton made the presentation. 

Whitehaven T.C. has referred back to the Lighting Com- 
mittee з recommendation to increase the salary of the elec- 
trical engineer, Mr. HoaanTH, to £500 a year. 

Swindon T.C. is recommended to increase the salary f 
the borough electrical engineer from £350 to £450 a year. 

Mr. J. M. KEENAN, deputy borough electrical engineer at 
Torquay, has been appointed engineer and manager of ‘he 
Thanet Electrical Co., Ltd., of Margate. | 

Walsall T.C. has advanced the ваїату of the electrical en- 
gineer from £650 to £800 a year. 

Mr. W. W. Lacrm, C. B. E., M.Inst.C.E., M. I. E. E., chief 
engineer and manager of Glasgow Corporation electricity 
department, who is leaving Glasgow on his appointment as 
one of H. M. Electricity Commissioners, was presented on 
Friday night with a silver tray from the employés of the 
department. Mr. Е. B. Mitchell presided over a large 
ae W. H. H former! 

Ar. W. Н. HELLTAR, formerly engineer and 
Chipping Norton electricity Ee e been 5 
dent mechanical and electrical engineer on the King's Estate 
8 hat Lieut.-C 

e Times states that Lieut.-Col. W. H. D. CLARK, O. B. E. 
HM. Patent’ Office, and late Controller of the Munitions 
entions Department, has been appoin i 
of H.M. Patent Office, London. C ESS 

The London County Council Highways Committee recom- 
mends that a gratuity of £500 be granted Mr. J. Terry, acting 
traffic operation superintendent of the Council's tramways, 
who is retiring after nearly 40 years’ tramway eervice. 

Mr. N. W. PRANGNELL has joined the staff of Messrs. C. A. 
Parsons & Co., at Newcastle. After being demobilised from 
his war eervice with the Navy he did not return to his old 
pos of distributing engineer to the Metropolitan Electric 

apply 85 Мы e d a new Spann he has been 
acting as Controller of the Engineers’ Stor i 
55 n | E ores Section of the 

Messrs. Handcock, Dykes & Trotter, consulting engineers, 
of ll, Victoris Street, Westminster, S.W. 1, announce that, 
owing to the decision of Mr. А. P. TROTTER to retire to the 
country, where he will devote himself to his special scientific 
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subjects, the firm has from the 25th inst., ‘resumed the. Od. 
саде с Handcock & Dykes, under which ii was founded 
in : 

After numerous postponements of the matter, the Bray 
Urban Dietrict Council has increased the salary of Mr. 
W. J. U. Sowrer, electrical engineer and manager, 
£330 to £425 per annum as from March 816%, 1919, and that 
of Mr. V. Dempsey, assistant electrical engineer, to £250 
annum as from March 3lst, 1918. These increases, сеа 
with similar increases to the other officials of the Council, 
have been granted as the result of an award made by an 
arbitrator appointed by the Ministry of Labour. A eection 
of the Council was reluctant to accept the provisions of the 
award, but it was pointed out that failure to comply with 
the findings of the arbitrator might result in a strike of the 
officials concerned. In the end, after considerable acrimonious 
ur E. the Council decided to adopt the terms of the 
award. 


Obituary.—Mn. А. G. LxsrEeR.—The death occurred last 
week, at the age of 68 years, of Mr. Anthony G. Lyster, who 
several years ago retired from the position of en ineer-in- 
chief to the Mersey Docks and Harbour Board, and entered 
the consulting engineering firm of Sir John Wolfe Barry. 

Mr. E. DuckwonTH.—News from South Africa reports the 
death, at Cape Town, of Mr. Ernest Duckworth, due to col- 
lapse following an operation for appendicitis. Since 1903 
Mr. Duckworth had been on the staff of Cape Town electricity 
works, holding & responsible position at their Dock Road 
power station. 

Mr. E. Lee.—The death is announced of Mr. Edwin Lee, 
who had for some years carried on business as an electri 
engineer at 111, Union Street, Torquay. 
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NEW COMPANIBS REGISTERED. 


Palmer, Riley & Co., Ltd. (165,386).—Private company. 
Registered March l/th. Capital, £10,000 in £l shares. То take over the 
business of electrical manufacturers and factors carried on by W. Palmer and 
J. E. Riley at Market Chambers, Backburn Road, Accrington, as Palme, 
Kiley & Co." The first directors аге: W. Palmer, 291, Blackburn Road. 
Accrington; J. E. Riley, 12, Royle Road, Chorley. Secretary: J. E. Riley. 
Registered оћісе : Market Chambers, Blackburn Road, Accrington. 


Magnetic Transmission Co., Ltd. (165,420).—Registered 
March 18th. Capital, £300,000 іп £l shares (195,000 preferred ordinary). ‘Lo 
take over the right to manufacture and sell in the U.K. the system ol power 
transmission known as the kntz Magnetic Transmission," together with 
the right to export to any place outside the О.К. mor care and automo- 
biles after the same have been completed and the Entz transmission in- 
stalled thereia, or any other article for which the said transmission may 
be useful, and to adopt an agreement with L. Crown and the Owen Mag- 
netic Transmission Syndicate, Ltd. The subscribers (each with one pre- 
ferred ordinary share) are: L. V. Rothschild, 25, Sackville Street, W. I), 
engineer; R. G. Wilson, 23a, Bruton Street, W. I, engineer; J. L. Crown, 
Gwydyr Mansions, Hove, engineer; and four others. Minimum cash subscrip- 
tion, 27. J. L. Crown is the first director. Solicitor: N. P. Arnold, 30, 
King Street, Covent Garden, W.C. 


R. J. Richardson & Sons, Ltd. (165,142).—Private com- 
pany.—Registered March llth. Capital, 410,000 in #1 shares. To carry 
on the business of mechanical, electrical and general engineers, manufac- 
turers of dynamos, lamps, cycles, motor and accessories, The first 
directors are: К. Richardson, The Croft, Ravenhurst Road, Harborne, 
Birmingham; J. J. Richardson, 67, Carless Avenue, Harborne, Birmingham; 
R. R. Richardson, 66, Carless Avenue, Harborne, Birmingham. J. T. Rich- 
ardson, The Croft, Ravenhurst Road, Harborne, Birmingham. Registered 
office: Commercial Street, Birmingham. 


Taylor, Hunter, & Co., Ltd. (165,152).—Private company. 
Registered March llth. Capital, 25,000 in #1 shares. To carry on Ше 
business of electric and general engineers and contractors, builders, builders' 
merchants, &c. The subscribers (cach with one share) are: W. Baines, Broad 
Street House, E.C.2, clerk; C. R. J. Enever, Broad Street House, E. C. à, 
articled clerk. The subscribers are to appoint the first directors. Solicitor : 
C. R. Enever, Broad Street House, 


Phœnix-Tester, Ltd. (165,138).—Private company. Re- 
gistered March llth. Capital, £2,000 in 21 shares. To carry on the business 
of electrical and mechanical engineers, &c. The first directors are: Е. Н. 
Lemaire, 80, Cowley Road, Mortlake, S.W.; A. Mungovan, 95, Parolles Road, 
Highgate, N.; J. F. Tester, 44, Doneraile Street, Fulham, S.W.; T. E. 
Turner, Owls Park Avenue, Potters Bar. Registered office: 70, Gamage 
Building, Holborn, E. C. I. 


Road Guides, Ltd. (165, 231).— Registered March 18th. 
Capital, £250,000 in #1 shares. To take over patent 131,235 of 1919, for the 
U.K. and Isle of Man, in respect of improvements іп route indicators for 
use on road vehicles, &c. The first directors are: A. E. Newton, 50, Pall 
Mall, S.W., managing director of British Motor Trading Corporation, Ltd. ; 
J. I. Ker, J. P., General Buildings, Aldwych, Qualification, £100. Solicitors : 
Dodd and Blaker, 50, Pall Mall, S.W. 


Simms Motor Units (1920), Ltd. (165,482).—Registered 
March 19th. Capital, £120,000 in £1 shares. To take over the business of 
Simms Motor Units, Ltd., except debts and cash, and to carry on the 
business of manufacturers of and dealers in magnetos, magneto parts and 
accessories, motors, flying machines and cycles, &c. The subscribers (each 
with one share) are: J. B. Purchase, 14, Regent Street, S.W.1, solicitor; A. 
T. Hales, 14, Regent Street, S.W.l, secretary; and five clerks. Minimum 
cash subscription, £7. The subscribers are to appoint the first directors. 
Solicitors: J. B. and F. Purchase, 14, Regent Street, S.W.1. 


Scottish Aluminium Co., Ltd. (11,043).—Private com- 
pany: Керїзїегей in Edinburgh, March 17th. Capital, £25,000 in £1 shares. 
o carry оп the business of manufacturers and producers of and dealers in 
aluminium and aluminium products, &c. The subscribers (each with one 
share) are: А. W. Stewart, 55, West Regent Street, Glasgow, engineer; W. 
M. Stewart, 55, West Regent Street, Glasgow, engineer; Stewart, 55, 
West Regent Street, Glasgow, engineer. The first directors are: A. W. 
Stewart, W. M. Stewart and Е. C. Stewart. Secretary: Е. C. Stewart. Regie 
tered office: 150, Helen Street, Govan, Glasgow. 


one for telephone manufacturers. 
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: “+ OFFICIAL’ RETURNS OF ELECTRICAL 


COMPANIES. 


Launceston and District Electric Supply Co., Ltd.— 
Particulars of £3,500 debentures created July 24th, 1920, filed pursuant to 
Section 93 (3) of the Companies (Consolidated) Act, 1908, the whole amount 
being now issued. Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. 


Bradbury & Jarvis, Ltd.— Land registry charge on 9, 
Charlotte Place and 5, Bennett Street, N.W., dated March áth, 1920, to 
secure all moneys due or to become due from company to London Joint City 


and Midland Bank, Ltd. 


Burnham and District Electric Supply Co., Ltd.—Deben- 
ture dated March 2nd, 1920, to secure £3,000 charged on the company's 
undertaking and property, present and future, including uncalled capital. 


Holder: T. G. Tolliott, High Street, Burnham-on-Sea, and W. Moon, Blue | 


Boar Row, Salisbury. 


Sun Electrical Co., Ltd.— Satisfaction to the extent of 


£275 on March Ist, 1920, of debenture stock dated March 31st, 1911, securing 
£7 ,000. 


Howard Electrical Engineering Co., Ltd.—Issue on 
March 4th, 1920, of £1,000 debenture*, part of a series already registered. 


Oliver Engineering Co., Ltd.—Particulars of £1,000 
debentur2s created February 6th, 1920, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the ү issue being 
£500. Property charged: The company's undertaking and property, present 
and future. No trustees. 


Penrose Lifts, Ltd.—Particulars of £5,000 debentures 
created March Ist, 1920, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 


charged: The company's undertaking and property, present and future. No 
trustees. 


Camden Metal Works, Ltd.—Debentures to secure all 
moneys due or to become due from company to British Electric Transformer 
Co., Ltd., Haves, registered February 13th, 1920, charged on the company's 
undertaking and property, present and future, including uncalled capital. 


Cape Electric Tramways, Ltd.—Capital £500,000 in £1 
shares, of which to December 31st, 1919, 491,222 have been issued, £91,222 
paid, £400,000 considered as paid. Mortgages and charges, £276,300. 


Francis Barker & Son, Ltd.—Mortgage оп 219, Blackstock 
Road, Islington, registered February 13th, 1920, to secure all moneys due or 
to become due from company to London County Westminster and Parr's Bank. 


Yale Electric Power Co., Ltd.—Debentures for £6,000 
registered February 9th, 1920, charged on the company’s undertaking and 
property, present and future, including uncalled capital. Satisfaction regis- 
tered February 12th, 1920, of charge for £3,000, registered February 2nd, 1914. 


CITY NOTES. 


At the annual meeting, held on March 


The British 17th, Mr. W. M. Crowe, who presided, 
L. M. Ericsson said that though profit for the year was 
Manufacturing smaller than in the previous two years, 

Co., Ltd. comparing the results with those of some 


of their competitors in the telephone in- 

dustry, it was satisfactory. The past vear had been a difficult 
The Post Oftice officials 
left it late in the year before they decided to place orders 
оп a large scale. Those officials were not to blame for that 
as they had the Treasury to deal with, and the Treasury 
were not now allowing any money out of their hands if they 
could help it. Then after large orders were placed (and they 
had placed large orders) there came the difticulty of getting 
raw material, the imports of which had been far below the 
requirements; and atter that the ditticulty of getting the 
workpeople to turn out sutlicient output. The prospects of 
the present year were extremely bright for the company if 
they could only count on getting raw material and sufficient 
output. They had already in hand very large orders for tele- 
hone material of all kinds, and they were informed by the 
ritish Post Office that there were plenty of further orders 
only waiting to be placed. In addition to the supply of 
telephones for the home markets there was an immense 
demand from the Colonies and from foreign countries. He 
referred last year to the country's necessity for increased 


‘output во as to save a very serious situation; things had 


become worse instead of better. His calculation was that 
the American worker turned out about 40 per cent. more per 
worker per annum than men doing the same work in this 
country; and in Sweden and other neutral countries practi- 
cally the same percentage held good. We were not likely 
to overcome and overtake the immense expenditure of the 
раку six years unless the workpeople of the country saw 
through the evil of their ways. The whole world was crying 
for material of every kind and description, and the supply 
of that material could be made the means of setting the 
country on its feet again. British-made material was de- 
manded probably more than the manufactures of any other 
country in the world, America included. It would be to the 
immense advantage of both sides if labour in this country 
would do its share and deliver the goods as they were being 
delivered in other countries. If, on the other hand, the 
trade unions were to force workers to limit the output—and 
that even against the wishes of a large proportion of the 
workers who, to his knowledge, would rather work hard and 
earn, вау, £4 or £6 a week, than slack and take only the 
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allowance granted them under trade union rules—then the 
country must thank the trade unions for leading towards 
disaster. There was no other way to save the country than 
by increased output. What the unions were doing was put- 
ting à premium on inefficiency and laziness, and making their 
first-class men into second and third class, so that presently 
there would be no first-class workers, but everyone would 
be on an equality. 'The fear of the unions that there was 
a likelihood of а shortage of work must appear to anyone 
who knew the facts of the case a useless fear. There were 
more orders waiting than could be handled during the next 
five years, and plenty afterwards for a further five years. 
The orders already in the hands of every manufacturer in 
the country, and the thousands of orders waiting to be placed 
were infinitely greater than the world had ever known, and 
the country which could turn out most would, of course, get 
the largest share of these orders. If the claims of the 
Labour Party for State control of the mines, the railways, 
shipping, &c., should become accomplished facts, the be- 
ginning of the end was near. After the speaker had briefly 
summarised the financial results, the report was adopted. 
The chairman said the question of raising additional capital 
had been before the directors, and when the time was oppor- 
tune an issue would be made, and the claims of the prefer- 
ence shareholders would be considered. 


At the annual meeting, on March 17th, 
Chelsea the chairman said that the accounts 
Electricity proved that the industry had quite extra- 
Supply Co., Ltd. ordinary powers of recuperation. All the 
| companies operating in the great centres 

of population had shown remarkably improved results, 
although notwithstanding а rise in prjces generally of 100 to 
200 per cent. on pre-war figures the price of electricity had 
only been raised from 25 to 33 per cent. Although he pro- 
phesied а year ago that they might look for improved results 
at no distant date, he must confess he did not think the 
change for the better was so near at hand. The total costs 
had risen by £2,700, nearly the whole being due to increases 
in salaries and wages. The receipts from sale of current 
increased by nearly £10,000. They had spent large sums 
on renewals and renovations, and must also spend largely 
during the current year on work which could not be carried 
out during the war, and was therefore much in arrear. 
The outlook for the present year was promising. They were 
selling more current and getting а somewhat better price. 
Repairs and maintenance costs which jumped £2,000 last 
year should show a reduction. Unless the unexpected should 
happen they ought to be able to recommend another increase 
in dividend uext year. If the Government would leave them 
alone and allow them to carry on their business under the 
terms of their provisional order which expired in 1931, they 
could look forward with reasonable hope for a modest pro- 
sperity during the next eleven years. Their provisional order 
provided that if taken over in 1931 they were to be paid the 
then value of their capital expenditure. If Parliament 
decided to expropriate them earlier, common honesty would 
have proposed at least values as defined by the provisional 
order plus compensation for loss of profits of the unexpired 
term. But the Bill as introduced during last session pro- 
vided for the compulsory acquisition of electrical undertak- 
ings at cost price, less depreciation, a figure very far below 
the present value of their undertaking as laid down in the 
provisional order, so that a solemn undertaking by Parliament 
under guarantee of which their capital was subscribed, was 
proposed to be broken by the Bill of last year. Fortunately 
the compulsory clauses of the Bil were withdrawn. The 
Government threatened to reintroduce the compulsory clauses 
during the present session, but if the proposals for amalgama- 
tion of leading London companies were approved, he hoped 
that they would not suffer as at one time appeared probable. 


Mr. A. E. Franklin, presiding at the 
Notting Hill annual meeting on March 9th, said that 
Electric Lighting new consumers were coming on so rapidly 
Co., Ltd. that 16 had been impossible to obtain de- 
livery of meters as fast as they wanted 

them, but that condition was improving. The increase in 
profit was from £20,017 to £31,225; it would not have been 
so satisfactory but for the serious setback during the war. 
They had now made good their loss of ground, and continued 
their former rate of progress. The revenue frem the sale of 
current increased by about £19,000, due largely to the higher 
rate charged coming into effect. They had lent to the Ken- 
sington and Notting Hill joint works £8,350, and as orders 
had been given for a considerable quantity of new machinery 
to cope with the increasing output, it would be necessarv 
for the joint committee to obtain further capital to meet 
that expenditure. The estimated amount to be spent this 
year was about £50,000, and the committee was considering 
how to obtain this on the cheapest terms, but he feared that 
the cost of borrowing was now a very serious figure. The 
articles restricted their borrowing powers, so they were pro- 
posing an alteration which would give them a free hand, and 
enable them, in case of necessitv, to borrow in order to lend 
further amounts to the joint station, and also for the neces- 
sary extensions to the svstem of distribution. At the present 
time the generating station at Victoria Gardens was being 
kept ав a standby, as the whole of the current required was 
being taken from the joint works, as this was more eco. 
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nomical. After referring to the Electricity (Supply) Bill, 
the speaker said that with regard to the prospects for the 
coming year, the output was stil increasing rapidly, and 
everything pointed to a prosperous year's working, unless 
unforeseen trouble arose. 
Mr. F. E. Andrews, presiding at the 
Bruce Peebles annual meeting, at Edinburgh, on March 
and Co., Ltd. 19th, said that early in 1919 all their 
Government war contracts were cleared 
up, and they were to а considerable extent engaged in turn- 
ing over trom war work to their normal engineering business. 
‘Lhis involved the dismantling of the shell shop, so they took 
advantage of the opportunity to etlect other considerable 
rearrangements, which had resulted in increased efficiency 
and marked improvement in output, in spite of the moulders’ 
strike, which greatly hampered their operations. ‘Iheir re- 
lations with their own workpeople were of a satistactory 
nature. They paid them well. He was hopeful that the 
unrest, which was perhaps a not unnatural sequence of the 
war, would gradualiy die away, so that they might steadily 
deal with the large number of orders on the books. The past 
year had not been without its anxieties, but notwithstanaing 
the difficulties experienced, it was gratifying to know that 
with their enlarged works and the larger number of men 
employed, the output for 1919 was more than 50 per cent. 
greater in value than the previous year, and this increase 
was reflected in the improved financial results. The issued 
share capital remained as belore. The mortgage debenture 
debt was being steadily and satisfactorily reduced year by 
year by the operation of the sinking fund. Debts owing 
by the company were £91,657, whilst debts owing to 
it amounted to £130,009; both these items showed an appre- 
ciable increase, due to the increased business. With regard 
to the suspense account, which consisted of reserves inade 
from time to time for various contingencies and especially 
to meet any liabilities for excess profits duty, all outstanding 
questions up to the end of 1918 had now been finally adjusted, 
and they were therefore enabled, by transferring the balance 
available from the suspense account, to start a general 
reserve account, to which they also proposed to allocate 
£20,000 from the profits of the year. Owing to the amount 
of work on hand and in prospect, they gave out contracts 
lust autumn for a considerable extension to the new heavy 
engineering shop. The building was already erected, and 
very shortly would be finished, provided with the requisite 
inachine tools, and in fuil working order. Stock, stores, and 
work in progress were higher than a year ago, whilst debts 
owing to the company were over 50 per cent. higher, but 
all were quite good. The profit from manufacturing and 
trading, after making provision for excess profits duty, 
amounted to £51,810, as compared with £20,390 a year ago. 
It was proposed to pay the fixed dividend of 7} per cent. 
on the cumulative preference shares, together with the fur- 
ther dividend of 24 per cent., to which they were this year 
again entitled, all less income tax, of course, and as the 
balance sheet was now cleared up, and all outstanding ques- 
tions with regard to excess profits duty, &c., had been settled, 
they recommended a dividend of 71 per cent., less tax, on 
the ordinary shares. 
At the annual meeting, held at Man- 
British Engine, chester, on March 19th, the chairman (Mr. 


Boiler and R. C. Longridge) stated that the company 
Electrical had again achieved а record increase in 
Insurance the volume of business transacted, the 
Co., Ltd. premium and fees for the vear 1919 


amounting to £208,970, as compared with 
£174,162 in 1918, but there was a falling off in the profit 
earned. The following table shows that although the income 
from premiums and fees has almost doubled during the past 
five vears, the amount of profit earned was £3,978 Jess than 
in 1914, ог a reduction of over 22 per cent. In other words, 
the ratio of profit to premium income has fallen from 15.5 per 
cent. to 6.5 per cent. 


Claims, expenses Ratio to income 


Premiums and nrovieionfor Trading from premiums, 
Year. and fees. unexpired liability. profit. and fees. 
1914 £112,465 £94,983 £17,592 15:595 
1919 208,970 196,416 18,654 6:5 


The net dividend paid in 1914 was £13,176, and in 1919 it 
was £12,495. The explanation is that the costs of working 
have risen more rapidly than the premiums. The following 
are particulars of the cost of effecting identical repairs in 
1914 and 1919 respectively :— 


Year Year 
STEAM ENGINES, 1914. 1919. ° 
Valve spindle г> gs T K is ы ie £5 £10 
Two-cylinder covers and pistons (same size in each саве) 100 307 
One 21" cylinder (Corliss engine) .. E " . 190 850 
Crosshead for horizontal engine és Š m 86 86 
Gas ENGINES, | 
Cylinder jacket for 7’ cvlinder engine - T 9 20 
Crankshaft of 14" cvlinder engine .. zs > 7 34 223 
Fiywheel of 183“ cylinder engine Pu xs is 125 330 
Exhaust valve box for 184” cylinder engine ES is 12 81 
MorTons. Li 
Rewind of armature for 2-н.р. motor ix s 5 11 
„ 15 55 „ 5-H. . » T $3 a 6 14 
tm ” ” 95 11. p. » ee ee s 15 32 


Apart from the cost of repairs, the salaries of the staff 


experienced surveyors, some of whom were engaged on 
mechanical and some on electrical work. Their duties brought 
them into contact with other engineers whose wages had 
in many instances been raised more rapidly than those of the 
company's surveyors, and it had been a source of regret to 
the board that circumstances had not enabled them to deal 
more generously than they had done in the matter of staff 
salaries. The whole burden of the increased costs had been 
borne by the company, and to distribute the load equally 
higher rates were necessary, the increases charged hitherto 
having proved totally inadequate. The board decided during 
the year to establish a subsidiary company under the name 
of British Electrical Hepairs, Ltd., for carrying out repairs 
to insured electrical plant. This should result in advantages 
to the company as well as to its clients, who would enjoy the 
benefit of having repairs carried out expeditiously and by 
the most modern methods. 


Mr. James Taylor presided at the annual 
Automatic meeting, held at Liverpool on March 16th. 
Telephone ‘He said that the war and its after-effects 
Mauufacturing had hit the company much more severely 
Co., Ltd. than had been the case with most other 

| industrial concerns. During the war the 
company's efforts had been concentrated on war work that 
had now ceased, and an important factor which seriously 
affected the company's interests had been the failure of the 
British Post Office to place orders for automatic exchanges 
which represented the chief item in the company’s business. 
Leading Government ойісіаїз had said that the Post Office 
had declined to place orders of the kind because of the high 
prices prevailing, but so long as they continued the policy of 
ordering in driblets instead of in bulk they could not expect 
cheap prices, and it was a matter of regret considering the 
successful manner in which the automatic exchanges erected 
by the company were working that the Post Office should 
adopt this attitude. Prior to the company purchasing auto- 
шайс patents the Post Office had been consulted, and the 
promoters of the company were led to expect sympathetic 
support. To be put to the immense trouble and expense 
of preparing estimates for the Post Office only to be told 
that prices were too high had been a source of bitter dis- 
appointment to the directors. In view of the delay in the 
introduction of automatic exchanges on a large scale the 
company had given considerable attention to other branches 
of business, and had extended its work in railway eignalling 
apparatus. In other branches new development work had 
taken place the costs of which were debited to the past year, 
while the profits could not come in until a later date. A 
large new machine shop had been erected, and they were 
now equipped ío turn out much larger quantities of work 
in the most economic way. The company had suffered verv 
severely from the increase in labour rates, mostly granted 
by way of award of the Court of Arbitration, and in some 
cases made retrospective. Thus goods had already been de- 
livered before the award was given, and it had been impos- 
sible to collect the extra cost from the buyer. It was esti- 
mated that from this source alone the company's profits 
had suffered to the extent of £15,000. There had also been 
difficulty in recovering from the Government in respect of 
contracts made with various departments the extra cost due 
to increase in labour and material. The directors were 
still persevering in trying to get Government officials to meet 
the company in a reasonable manner. In regard to the ar- 
rangement made with the International Syndicate for the 
exchange of shares, a large majority of the shareholders had 
agreed to the new scheme, and they had therefore proceeded 
with the arrangements, and the new company had been 
formed. The contract having been ratified they could now go 
ahead and manufacture on a mass production scale, under 
which costs were bound to go down very considerably, and 
the British Post Office would no longer have the excuse to 
sav that automatics which the world was adopting were too 


high in price. 
The report shows that the profits for 


British 1919, after making provision for excess 
Aluminium Profits taxation, were £348,108, plus £31,380 
Co., Ltd. brought forward. Income tax, deprecia- 


tion of investments, and proportion of 
profits payable to directors. come to £94,500; prior lien 
debenture service fund £48.000; debenture stock service fund 
£43,224; reserve for depreciation £50,000: to reserve account 
450.414. After paying the preference dividend and a total 
of 10 per cent., less tax, on the ordinary shares, £15,314 ia 
to be carried forward. The reserve account has been increased 
to £520.414 by the transfer of £50.414 from the profits of the 
vear. The articles are to be altered to allow for the capitalisa- 
tion of the reserve fund. At a meeting on 30th inst., resolu- 
tions will be proposed for increasing the capital and capitalis- 
ing £400,414, part of the reserve account. to be applied for 
the payment in full at par of 2400.414 ordinary shares of £1 
each, and the distribution of two of such fullv-paid ordinary 
shares for each three ordinary shares now held, except as to 
resulting fractions, the shares represented by which will be 
sold and the proceeds distributed among the shareholders 
who would otherwise be entitled to the fractions. If all the 
resolutions referred to are confirmed and passed the balanse 


had been put on a higher basis to meet the new conditions. 


remaining in the reserve account will he £190,000. . The de. 
The company employed a large number of fully-qualified and 


preciation reserve account, including £50,000 charged against 
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the profits of the year, amounts to £500,000. Owing © the 
falling off in demand after the conclusion of the war, the 
output of the various works of the company was considerably 

ed during the first seven months of the year. There- 
after, the demand in tliis country and abroad increased rapidly 
and the various works were again put on full output. These 
conditions have since continued, and the present outlook .s 
satisfactory. During the greater part of the year a substan- 
tial percentage of the sales was applied in reducing the stocks 
of metal in the hands of the Government, in accordance with 
agreements made by them with the producers. Since the 


beginning of the current year the balance of Government 


remaining to be sold has been purchased by the com- 
peny, thereby relieving the general situation in the industry. 


Metropolitan-Vickers Electrical Co., Ltd.—The profit for 
1919, including £77,747 brought forward, amounts, after pro- 
viding for excess profits duty, to £303, There is appro- 
priated to depreciation of plant, machinery, &c., 
£35,000; to general reserve £100,000; to dividend on the 
preference and ordinary shares а$ 8 per cent. per annum, less 
income tax, £116,917; and carried forward £51,089. The year 
has been one of considerable anxiety owing to labour troubles, 
not only in connection with transport, but with the iron 
foundries. Though these difficulties coming at the latter 
part of the year did not seriously affect the accounts of the 
period, they will without doubt have some adverse effect 
on the results of the current year. The dividend is calculated 
from the date of allotment on April 14th, 1919, to December 
3186, 1919. During the year 10,086 preference shares have 
been converted into 20,172 ordinary shares, which will receive 
8 per cent. for the year. During the remaining period of the 
option conversion dates will be ае New office pre- 
mises have been secured at 4, Central Buildings, Westminster, 
S.W., where all the London etaffs of the various associated 
пош will be, as far as possible, accommodated in one 


Davis & Timmins, Ltd.—At the annual meeting, on 
March 16th, Sir Henry Mance, who presided, said that the 
prospects were extremely good. Their main object at present 
was to increase their capacity for work and prompt delivery, 
and with that view they were obtaining additional machinery 
and making extensions at the works. Mr. G. E. Davis, the 
managing director, also said that the company's policy must 
be one of expansion. They were enlarging the works; new 
buildings covering the larger portion of the available land 
would probably be handed over to them for occupation early 
in May, and additional plant would be installed. 'They must 
be in а position to meet the demands made upon them for 
their manufactures. Five years of war had depleted the 
stocks of the world. The shelves of the nation were bare 
and an effort must be made to make good the deficiency and 
the wastage of war if they were to hold their own in the 
markets of the world. 'Their order book had never been so 
full as it was to-day. They had lately developed the Colonial 
side of their business. 


Newmarket Electric Light Co., Ltd.—Mr. F. E. Gripper 
presided at the annual meeting on the lóth inst. Не said 
that owing to new connections and existing consumers’ new 
demands they had increased the output by 10 per cent. The 
increase of £960 in revenue was practically ewallowed up 
by increased working costs. The company had increased 
its charges by only 33 per cent. (from 6d. to 8d.), whereas 
everything else had gone up by 100 or 150 per cent. or more. 
He expected that their application for power to increase the 
charge to 10d. would be granted. Increased cost of plant, 
&c., meant that double what they had put away in the past 
would be required for renewals. They must make up the 
renewal fund to a reasonable figure to meet future liabilities. 


Scarborough Electric Supply Co., ршщ 1919 
there were connected the equivalent of 7,541 30 watt lamps, 
making the total 144,708. Units supplied 1,057,707, an in- 
crease of 215,561. After paying bank interest, and putting 
£1,500 to depreciation, the profit on the statutory undertak- 
ing is £3,389, and the revenue from other sources £1,439, 
making £4,828, plus £3,431 brought forward. Dividend t 
the maximum rate allowed under the Scarborough Electricity 
(Temporary Increase of Charges) Order of 1918, namely, 23 
per cent., leaving 26,008 to be carried forward. 


Automatic Telephone Manufacturing Co., Ltd.—It was 
announced at the recent meeting that preference shareholders 
who had not already availed themselves of the option to 
convert their ehares into shares of the new International 
Automatic Telephone Co., Ltd., would be given an oppor- 
tunity of reconsidering their decision, as the option would 
remain open until March 31st. 


Wood & Cairns, Ltd.—Presiding at the annual meeting on 
16th inst., Mr. R. К. Hill stated that trading results were 
verv satisfactory. A dividend of 10 per cent., less tax, on 
both the ordinary and preference shares was declared; £1,150 
was placed to reserve, end £1,001 carried forward. 


Tucuman Tramways. Light & Power Co.—The profit for 
the year ended June, 1919, was £421. Debit balance car- 
ried forward is reduced to £61,141. 


Stock Exchange Notices.—Application has been made to 
the committee to appoint special settling days in :— 

British Electric Transformer Co., Ltd.—48 ordinary shares 
of £1 each, fully paid, Nos. 185,380 to 135,393, and 135,465 
to 135,498. 

Mann, Egerton & Co., Ltd.—11,907 ordinary shares of £1 
each, fully paid, Nos. 1 to 11,907. 

. The committee has specially allowed dealings in the follow- 
ing under temporary regulation 4 (3):— 

Stewarts & Lloyds, l.td.—850,000 deferred shares of £1 
each, 5s. paid, Nos. 850,001 to 1,700,000; 82,500 deferred shares 
of £l each, fully paid, Nos. 1,700,001 to 1,782,500. 

The Committee has ordered the undermentioned to be 
officially quoted :— 

British Electric Transformer Co., Ltd.—62,500 6 per cent. 
cumulative preference shares of #1 each, fully paid (Noe. 
900,001 to 262,500). 

Oxford Electric Co., Ltd.—1,000 5 per cent. cumulative 
ou shares of £5 each, fully paid (Nos. 10,001 to 

The Committee has specially allowed dealings in the shares 
of the following :— 

Mann, Egerton & Co., Ltd.—68,357 preference shares of £1 
each, fully paid (Nos. 1 to 68,357); and 11,207 ordinary shares 
of £1 each, fully paid (Nos. 1 to 11,907). 


Brompton & Kensington Electricity Supply Co., Ltd.— 
Mr. H. R. Beeton, presiding at the annual meeting, on 
March 18th, said that they connected more customers than 
ever before during 1919, and the lamp connections were higher 
than any previous year but one. This was mainly due to 
the growing conversion of large houses, many of which 
stood empty, into flats and maisonettes, all of which were 
occupied. The record load factor was largely attributable 
to the sedulous cultivation of the accessory load. The cost 
per unit sold was the same as last year, in spite of an 
increase in cost of coal and labour. The proposed appro- 
priation of profits which was justified by the present circum- 
stances and future prospects, might be regarded as some 
compensation for the abatement of dividend sustained for 
two years owing to Government interference and obstruc- 
tion. The outlook was good if the general course of events 
were at all propitious. The Accessories Co. continued to 
justify its existence, and constituted an asset which was 
beyond the reach of compulsory purchase. The speaker re- 
ferred briefly to the Electricity (Supply) Act, and to con- 
ciliatory agencies at work for the adjustment of the interests 
of Capital and Labour, and paid a tribute to the staff. 


Metropolitan Electric Tramways, Ltd.—The revenue for 
1919, apart from dividends receivable, was £805,777. After 
deducting expenses and debenture and loan interest, but 
without making provision for future renewals, the surplus 
was 414,151. Including the amount brought forward, and 
the dividend on the company’s holding in the North Metro- 
politan Electric Power Supply Co. (£15,750), the avaiable 
balance is £30,427, out of which £10,195 is put to reserve. 
À balance dividend of 3 per cent. in respect of 1917, and one 
of $ per cent. in respect of 1918, on the preference shares. 
are to be paid, requiring £17,500, and 42,732 is carried 
forward. The company is promoting in the present session 
of Parliament a Bill to authorise increased fares, &c. In 
the early part of the year the N. Met. Electric Power Supply 
Co. experienced a large reduction in output in consequence 
of the smaller demand by power-users previously engaged in 
the manufacture of munitions, but towards the end of he 
year this was regained by increased consumption of elec- 
tricity for industrial purposes. That company hae declared 
a dividend on the ordinary shares at the rate of: 44 per cent. 
per annum for 1919. In July, 1919, Mr. W. M. Ackworth and 
Mr. W. C. Burton were appointed directors of the company. 
Mr. Burton was also appointed managing director in place 
of Mr. Devonshire, who resigned this position but remained 
a director of the company. Mr. Burton has resigned his 
position on the board on his return to America. 


South London Electric Supply Co., Ltd.—Mr. Н. В. 
Renwick, in addressing the annual meeting on March 16th, 
said they had to record a more successful year than for some 
time past. He said that the expenditure of £9,209 chiefly 
on mains and, meters was a sure indication of the vitality 
of the business. Now that the company was taking bulk 
supply, nine-tenths of its future expenditure would be under 
those heads. In regard to the current year, the units sold 
since the commencement of 1920 showed an increase of 174 
per cent., and the Kw. applied for, 18 per cent., as compared 
with 1919. The speaker, in referring to the Electricity 
(Supply) Bill, said that he was confident that, should the 
Government introduce another Bill this session, it would not 
again attempt to thrust upon the electricity supply companies 
& compulsory purchase clause on terms so harsh or unfair 
as those in the original Bill. The company was quite pre- 
pared to take a bulk eupply from a central source and .o 
hand over its generating station to & central authority, but 
the terms must be fair and reasonable. 

Salisbury Electric Light & Supply Co., Ltd.—Gross profit 
on working during 1919 was £5,733, against £5.623 for 1918. 
A final dividend at the rate of 8 per cent, for the second half. 
year i8 to be paid, making 6 per cent. for the year; £3,000 to 
depreciation and reserye; £3,327 carried forward. 
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Waste Heat & Gas Electrical Generating Stations, Ltd.— 
The profit for the year ended January 3lst, 1920, after de- 
ducting tion expenses, is £39,626 (against £38,646), 
leas £13,500 put to reserve. The amount brought forward 
was £17,887. Of the available £43,464, the dividend of 8 per 
cent absorbs £25,600, and £17,864 is carried forward. The 
reserve account is now £113,851. The redemption funds in 
respect to plant supplied on hire purchase terms amount to 
£15,651. There has been considerable delay in the delivery of 
the plant for the new power station at Horden, and it is not 
expected that it will be completed and ready for operation 
until the middle of this year. The new generating plant at 
Weardale has been run satisfactorily, but it is not yet in 
continuous operation. Capital expenditure during the year 
amounted to £45,039 14s. 6d., mainly in connection with the 
new power station at Horden; against this, however, plant 
on hire of the value of £25,985 has been purchased by the 
hirers. A further £1,470 has been expended on the experi- 
mental work; it has been charged to the account opened for 
that purpose. The units generated at all the power stations 
show a reduction of about 2 per cent. 


London Electric Wire Co. & Smiths, Ltd.—The report 
for 1919 states (according to the Financial Times) that the 
contracts and orders now on hand far exceed any total pre- 
viously recorded. The usual provision has been made for 
depreciation of plant and machinery, and £49,000 has been 
placed to reserve, making the general reserve £50,000 and 
the special reserve £20,000 respectively. During the year 
the issued capital has been increased by £350,000. The new 
capital will be emploved in extending the company's manu- 
facturing facilities. The directors recommend a final divi- 
dend on the ordinary shares, making 7$ per cent., less tax, 
for the year, leaving to carry forward £28,414. 


Aster Engineering Co. (1913), Ltd.—Mr. R. H. Wheeler, 
who presided on March 17th at the annual meeting. said that 
the company was fully booked up for 18 months ahead, and 
in view of further business that was offering it had become 
necessary to increase the output. For that purpose if was 
proposed to increase the capital by £100.000 in £1 cumulative 
and participating preference shares. The dividend for 1919 
was 10 per cent., the same as for 1918. The company's 
export trade in Aster engines was increasing rapidly. It was 
their policy to create a world-wide demand for their products 
and not to limit themselves to any one line of production. 


Hadfields, Ltd.—The report for 1919 states that £200.000, 
the premium received on the 1919 issue of ordinary shares, 
has been carried to special reserve. In addition to the interim 
dividend paid on the ordinary shares, a further le. 6d. per 
ehare, free of income tax, is proposed, and £133,755 is to be 
carried forward. An agreement has been entered into with 
Messrs. Harper Bean, Ltd. (which has £6.000,000 capital). а 
combination of a number of motor and kin companies. 
under which that concern will obtain its supplies of steel 
from Hadfields, Ltd. 

Para Electric Rallways & Lighting Co., Ltd.—Gross re- 
ceipta for the year ended November 30th, „282. compared 
with £984,955; net revenue earned in Para, after allowing for 
loss in exchange, £129,383, compared with £113,008; to reserve 
for depreciation and renewals, £90,000. Final dividend of 5 
per cent. on the ordinary shares, making 8 per cent., against 
7 per cent., less tax, for the year; to general reserve, £22.000, 
against nil; forward, £21,932, against £35,495 brought in.— 
Times. 

Midland Electric Corporation for Power Distribution.—A 
meeting is called for April 19th, at which resolutions will 
be submitted for dividing the £5 preference and ordinary 
shares into £1 shares, and for increasing the capital оу 
200,000 £1 ordinary shares. The directors are placing 
£5,000 to reserve, and after writing £12,594 off exnenses 
of debenture and share issues, and putting £14,000 tq 
depreciation, the dividend on the ordinary shares is 10 ver 
cent. for the year, carrying forward £29,818. 


Hong Kong Tramway Co.. Ltd.—Gross »rofit for 1919 
£47,930. Final dividend 1s. 3d. per share, making 2s. total. 
Carried forward £7,116. Debentures redeemed. Debenture 
redemption reserve (£11,224) transferred to credit of profit 
and loss. 

Isle of Wight Electric Light & Power Co., Ltd.—After 
providing £5,500 for debenture interest and sinking fund. 
£600 is applied to writing down investments, £6,500 is put 
to renewals fund, and £483 is carried forward. 

Spanish & General Wireless Trust.—A meeting is being 
held to-day to consider a proposal for reconstruction under 
the title of the Spanish & General Corporation, Ltd. 

Rangoon Electric Tramway & Supply Co., Ltd.—Divi- 
dend on the ordinary shares for 1919, 7 per cent. (against 
5 per cent. for 1918), free of tax. Carried forward, £4,361. 

Robey & Co., Ltd.—Dividend on preference and ordinary 
shares 74 per cent., lees tax. Carried forward £49,746. 

Para Telephone Co.—Dividend 10 per cent. for 1919, 
carrying forward £6,426. : 

Shawinigan Water & Power Co.—Quarterly dividend п 
the common stock, 11 per cent. | 


STOCKS AND SHARES, 


| | TUESDAY EVENING. 

THE financial year of the Stock Exchange came to its end on 
the Thursday in this week, and the present subdued con- 
dition of markets is indeed different from the excited buoy- 
ancy prevailing no longer than six weeks back. Investment 
money is either chary of existing Stock Exchange securities . 
or else is finding employment elsewhere—probably both factors 
operate, along with the Budget and foreign exchange con- 
siderations, to lay strong restraint upon activity. Markets are 
so quiet that it is а matter of ease to thread a way even 
through those which have been so popular, and the Rugby 
scrums have given way to a state of affairs which discovers 
the paucity of sitting accommodation in most parts of the 
House. | 

New issues are being rushed out as fast as possible in order 
that the shares шау be placed before Easter. Such extensive 
outpourings of capital as the first three months of the year 
have seen must constitute a record, and the full figures will 
be awaited with no little interest. The underwriters have 
found just lately that their obligations can become far from 
nominal, and а few of the big issues of the past week have 
been left, to а considerable extent, in the hands of those who 
underwrote them. i 

Bank Rate apprehensions are somewhat allayed by disclosure 
of an exceptionally strong position by the Bank of England 
statements. These are sufficient to calm the fears of а 7 per 
cent. minimum this week, although there remains a degree 
of uneasiness in regard to money, which the fresh disturb- 
ance of the French franc served to underline. Although 
marked recovery has begun in the German rate of exchange, 
and although the American dollar is also a shade less expen- 
sive, the outlook bristles with such uncertainties as render 
trading an extremely difficult and speculative business. This 
reacts, of course, upon wide circles of industrial shares, and 
even those that are not directly affected, are influenced by 
Stock Exchange sympathy. The labour troubles at home have 
a direct bearing upon everything connected with coal, and 
the investor, baffled and perplexed by & dozen cross-currents, 
decides to leave stocks and shares alone for a time. In which 
decision it may probably prove that he shows sound sense. 

British Aluminiums fell rather sharply on the issue of the 
report. From 45s., at which they stood a fortnight ago, the 
shares have gone back to 38s. The profits of £348,000 are 
£72,000 down as compared with those for 1918, but the 10 per 
cent. dividend is maintained, and the report states that the 
present outlook is satisfactory. At the meeting next Tuesday, 
resolutions will be submitted for enabling the directors to dis- 
tribute two new shares for every three at present held, for 
nothing, the money to be obtained by capitalising 414 
of the reserve account, and distributing this, in ordinary 
shares, amongst proprietors in the proportion named. After 
this, the reserve fund will stand at £120,000, while the depre- 
ciation reserve will be £500,000. 

Babcock & Wilcox are 6s. 3d. lower, and Metropolitan- 
Vickers preference lost half-a-crown. Siemens again shed 
sixpence, а fair number of shares coming to market. Tele- 
graph Constructions have fallen back 30s. to 261, the com- 
parative smallness of yield on the shares inducing proprietore 
to seek higher returns elsewhere. Callender's are à down. 
General Electrics are the turn off. The new ordinary, with 
7s. 6d. paid, show & good deal of animation round about 12s., 
but the new B preference, with 7s. 6d. paid, continue heavy 
at ls. 6d. discount. The fully paid have changed hands at 
about 18s. 9d. English Electric ordinary are 25s., the prefer- 
ence 168., and the 5} per cent. sinking fund Ist mortgage 
ae 85. Electro-Bleach and By-Products ordinary are 


Amongst electricity supply shares, London Electric prefer- 
ence and Westminster ordinary are both à down, while Metro- 
politan preference at 2 13/16 show 1/16 loss. Oity of London 
shed its half-crown rise of last week, receding to 14, and the 
market is once more in a tame and uninteresting condition. 

The River Plate Electricity Co., Ltd., has called a meeting 
for Monday next to pass resolutions that will enable the 
directors to capitalise some of the profits standing to the credit 
of the reserve fund, and to allot ordinary shares in respect 
thereof. Apparently the idea is to distribute the stock for 
nothing, which would represent & handsome bonus, the pre- 
sent ordinary standing about 148 in the market. For the last 
two years, the company has paid 7 per cent. dividend on the 
ordinary etock, the price of which on the outbreak of war 
ruled at 240. и | | | 

The cable market continues to be principally occupied with 
the dealings in the new issues. new shares have 
risen to 8s. premium, Westerns and Globes are 9& premium, 
Eastern Exten ium. While & good many people 


sions 81 | 
are selling their rights with a view to g the 
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extra dividend, a large number of others are adopting the 
euggestion made here, and paying for their allotments, round- 
ing off their proportions of new shares by the purchaee of 
such oddments as may be necessary to ensure a holding in 
level amounts. The old issues are beginning to recover, 
Eastern ordinary, for instance, showing a rise of 44 to 157}. 
The other three have been placed on the common level of 153. 
A rally in Anglo-American Telegraph deferred restored the 
price to 19, but the feature in this market is the strength of 
Oriental T'elephones, which on their persistent buying were 
lifted 168. 3d. to 24, from which they drooped to 23. 1 
rumours are in circulation to account for the demand, but 
these are so nebulous as to render their repetition of no ser- 
vice. Curiosity is piqued to know what the reason for the 
jump actually is, and this no doubt will become apparent in 
due course. United River Plate Telephones have gone back 
to 73, and Marconis reacted sharply to 3 9/16, a drop of 7s. 6d. 
on the week, Canadians and other members of the Marconi 
group being disposed to sag in sympathy with the shares of 
the parent concern. 

Brazilian Tractions have fallen back to 52, on further sales 
from Paris, and there is no recovery yet in the stocks of the 
British Columbia Electric Railway. Mexican Light pre- 
ferred at 274 are 3 points down. Bombay Electric ordinary 
shares, after being nominally 165, were put down to 150, 
changing hands at 1453 and rather higher. Still there is 
nothing to explain the extraordinary rise of the past three 
months. The shares are 103 times higher than they stood at 
the end of July, 1914. The rubber market shows no 
resiliency, the price of the raw material being dull. Arma- 
ment and allied shares participate in the depression shown by 
most of the industrial sections. 


SHARE LIST OF ELECTRICOAL OOMPANIES. 
Home ELsorRICOITY COMPANIES. 


Dividend Price 
— March 2, Yield 
1018. 1919. 1990. Rise or fall. p.c. 


Brompton O oe ee ee 8 19 = 28 16 10 
Cross ee eo 4 1 — 9 0 8 
do. do. do 43 Pref. ee & 4 = 8 8 8 
oe se ee oe ee 8 4 — 6 8 1 
City of London s. e 5. 8 10 14 — i 7 910 
0. do. 6 per cent. Pref. ee 6 б 9 — 6 4 8 
County of London T si 7 8 — 8 2 2 
do do. 6 per cent. Pref. s : 9 — 6 T. 1 
Kensington ee oe — 
London Eleotrio  .. si . NMM 24 if — 6 2 6 
do. do. 6 percent. Pref... 6 6 8a — $ 8 17 10 
Metropolitan. . Р " x б 6 83xd — 800 
do. ч cent. Pref. .. «4 4 9i: 0 800 
Bt. James' and РАП Mall .. . 10 13 — 8 16 10 
South London Ja Ж 6 6 — 719 8 
South Metropolitan Pref... . 1 1 19/6 — 78 7 
Westminster Ordinary... 8 10 53 — i 8 18 10 
TELEGRAPHS AND TasLESPHONNS. 
do. et. .. 888 ц 19 +$ 718 0 
Chile Telephone 4 8 6 5 — *à 13 2 
Ouba Sub. Ord. ee 0 7 7 1 — *$ 18 4 
Bastern Extension .. А В 10 158 — 4 e$ 10 1 
Eastern Tel. Ord. .. У В 10 1514 Hg. * 7 0 
Globe Tel. and T. Ord. З 8 10 153 + *6 10 1 
do. do. Pref. . 6 6 94 +1 6 6 4 
Great Northern Tel. . 990 — 94 — 9 3 4 
Indo - ee e. 18 — 483 — 6 18 4 
Marconi vs M eis 9 — 84 — i 7 0 0 
Oriental Telephone Ord. ..  .. 10 — af rA 4 
United R. Plate Tel. 8 8 8 — 7 — * 8 8 
West India and Panama .. ye — 1,4 — 5 19 0 
Western Telegraph.. 8 10 15 — i *6 10 1 
Homer Блп, 
Central London Ord. Assented .. 4 4 47 — 8 8 6 
Metropolitan .. is se . 1 it 21 +$ 516 8 
RS ish’ Wiese 0 rf NI NI 4 RES Nil 
Unde un o Or МА 
do. do, “А” .. Ni Nil 6/6 — Nil 
do. do. Income .. 5 4 69 —9 516 0 
Койшан "RAMS, 
Anglo-Arg. Trams, First Pref. .. Nil Nil 51 = n 
do. do. Ind Pref. .. -— — 8 — — 
do. do. 5 Deb. ГИ" Б 5 59% — 7 15 0 
Brasil Tractions .. - s = 53 —1% — 
Bombay Eleotrio Pref.  .. - 6 6 19 — B 8 0 
British Columbia Elec. Rly. Pfoe. Б 5 60 —1 8 5 4 
do. do. Deferred N 8 41 — 741 
do. do. Deb. ee a М, 57ха — 7 9 1 
Mexico Trams5 percent. Bonds.. R — Nil 
o. 6 per cent. Bonds. Nil Nil = Nil 
Mexican Light on .. .. Nü Nil 17 — Nil 
do. Pref. es es Nil Nil 97 —8 Nil 
do, 1st Bonds. .. Nil Nil 51 = -— 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. vs „ 16 — 81 — 410 9 
British Aluminium Ога. .. .. 10 10 1%; — 4 5 5 0 
British Insulated Ord. . .. 194 15 2 — 7 1 2 
Callenders ee ee 25 T 8 — à 7 9 10 
" Pref 6à 6 43 — 6 16 10 
Castner. Kellner 20 — 4 — = 
Orompton Ord. be а а 10 — 31/6 —64. 9 6 0 
Edison-8wan, “A ” sis - 10 — 1 — 800 
do. до. ö per cent. Deb. .. 5 5 — 6 5 9 
Electric Construction T . . 10 — 23 - dd. 810 23 
Gen. Elec. Pref. ee ee ee 64 6 18/6 — 7 0 6 
do. Ord. "m еж .. 10 — 1}3 — *b 10 4 
enley e» ГЕ) ee oe eo 24 g^ A — ; р : 
do. E ref өэ oe е е es — 
Gone ance. е es oe s.. 10 TNA 16 — *6 5 0 
Met.-Viekers Pref. ee oe se T 8 " 23 e a 5 16 b 
Siemens ТЕ S «> .. 10 10 29/. — 6а. *618 0 
Telegraph Con. e -æ (C 0 D аб —1à *4 10 6 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, March 23rd. j 
CHEMICALS, &c. | je pe иш 
| 
а Acid, Oxalic ... di jus .. per lb. | 1/5 | ae 
а Ammoniac Sal D ... per ton £100 £5 ine. 
a Ammonia, Muriate (large crystal) is £92 ' — 411 ine, 
a Bisulphide of Carbon she S T ВЕЕ s 
a Borax ... re “se sik A ” £42 
aCopperSulphate .. .. .. „ #52 
a Putash, Chlorate ... n .. per lb. 14, | 
a „„ Perchlorate "p » 1/8 бю, Ga 
aShellac.. _.. .. .. . percwt. £42 TES 
a Sulphate of Magnesia e per ton £18 i £8 inc. 
a Sulphur, Sublimed Flowers ok „ £98 | се 
а „ Lump Ao A ee 55 £25 ЖЕ 
a Soda, Chlorate a "T .. рег lb. 6d. Ра 
a » Crystals ... . рег юп #12 -- 90/- inc. 
a Sodium Bichromate, casks .. рег lb. iis A 
t I 
METALS, &c. | 
g Babbitt’s Metal Ingots .. . per ton 4118 to £845 ' - 
c Brass (rolled metal 2" to 12” basis) per lb. 1/32 AT ad. deo. 
c „ Tubes (solid drawn). „, 1/64 to 1/64 lass 
c »» ire, basis ees eee eee 99 1/44 | id. dec. 
c Copper Tubes (solid drawn) "n Уз 1/93 . 
g „ Bars (best selected) . per ton £108 
g » Sheet... e ec. ees n £168 l © 
Vg 99 Rod eve PD aoe wee n £168 ' P 
d » (Electrolytic) Bars ue 1 £117 £7 dec. 
а › T Sheets i £156 T 
d „ 5 Wire Rods.. » £142 | £8 inc. 
d з "a H.C. Wire.. per lb. 1/43 id. dec. 
f Ebonite Rod oe eee TP ” 87 owe 
f „ Sheet » | 9/6 | к Jake 
n German 8ilver Wire pM hene в. 9J- 8 
& Gutta-percha, fle. ” 18/- КЕ 
A india-rubber, Рага fine se 1 2/44 24d. dec. 
і Iron ry (Cleveland Warrants) ... per ton Nom. uu 
1 , Wire, galv. No. 8, P.O. qual. ji £51 is 
g Lead, English Pig ... n m Ж #4 £6 10. дес. 
g Mercury ... ... саб. ласк en рег bot. £23 10/- vo £27 , £21nc. 
e Mica (in original cases) small .. per lb. 6d. to 4/6 ; Pes 
€ n is „ medium. $i i 5/- to 10/. | 
€ „ T » large ‚ эе „ ' 12/6 to 25/- & up isi 
g Phosphor Bronze, plain castings i 1/790 1/10 , 1d. ace. 
2 7 , rolled bars and roda „ 2/2 to 46 — n 
g э” » rolled strip & sheet „, 2/8 to 2/9 
d Silicium Bronze Wire W. .. Perab. | 1/113 
т Steel, Magnet, in bars » | 1/8 | x 
g Tin, Block (English) e... рег ton 4811 to £312 £28 dec. 
n „ Wire, Nos. 1 to 16. per lb. 6/5 За. dec, 
White Anti-friction Metals . per ton £90 to £845 | a 
, Quotations supplied by 
a G. Boor & Co ' $ James & Shakespeare, 


h Edward Till & Co. 
i Bolliog & Lowe. 
Richard Johnson & Nephew, Ltd. 
n P. Ormiston & Bons. 
г W. F. Dennis & Co. 


c Thos. Bolton & Bons, Ltd 

d Frederick Smith & Co. 

e F. Wi s & Bons. 

f India-Rubber, Gutta-Percha and 
Telcgraph Works Co., Ltd. 


p 


The International Electrotechnical Commission.— We 
have received from Mr. C. le Maistre, general secretary, a 
copy of Publication No. 33 of the I.E.C., which is the full 
report of the fourth plenary meeting of the International 
Electrotechnical Commission, held in London last October. 
It includes photographs of the Rt. Hon. A. J. Balfour, Mon- 
sieur Maurice Leblanc (the past president), and the dele- 
gates. The report contains, in addition to the decisions 
reached at the last meeting, the programme of future work, 
which has already been described in our issue of October 3lst, 
1919. Meetings of the following advisory committees of the 
].E.C. will be held in Brussels, commencing March 27th : 
(1) Nomenclature; (2) Rating of Electrical Machinery; (3) 
Symbols; and (8) Standard Pressures. | 

The following delegates of the British National Committee 
have been nominated provisionally, though it is not yet 
known whether they will be able to accept the task: (1) 
Nomenclature and (3) Symbols.—Sir William Slingo, Major 
К. Edgcumbe, Messrs. А. R. Everest, А. B. Field, and A. J. 
Stubbs. (2) Rating.—Sir Richard Glazebrook, K.C.B., Messrs. 
A. В. Everest, О. Rodgers, and Roger Т. Smith. (8) Stan- 
dard Pressures.—Messrs. C. H. Wordingham, C.B.E., A. R. 
Everest, W. B. Woodhouse, and Roger T. Smith. 

The Belgian Electrotechnical Committee is actively engaged 
in completing the details in so far as the actual meetings are 
concerned. Although a very busy time is before the dele- 
gates, the Belgians are desirous of arranging for one or two 
excursions for the benefit of the foreign delegate 

The decisions made at these meetings will ultimately be 
placed before all the National Committees, with a view to 
their adoption at the next plenary meeting, which is expected 
to be held towards the end of this year. | 

The president of the Commission, Dr. С. О. Mailloux 
(U. S.A.), together with a strong delegation from the U.S. 
National Committee, will certainly be present at these meet- 
ings, and it is hoped that some of them will visit this country 
before returning to the States. 
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POWER FROM BLAST FURNACE GAS. 


By S. 


H. FOWLES, 


A.M.LE.E. 


(Abatract of paper read before the UNSTITUTION OF ELECTRICAL FINGINFERS.) 


IN view of the fact that we as a nation. have to make а 
conside.avie saving ni our luel consumption, we must Irt 
ol all look to our efficiency. In many cases this is very low 
and wasteful. lt is for us to look for better methods of 
using our wasted heat units, and thus make tho best use 
of what we have, before attempting {о harness any new 
powers. | 

One instance of great wastage is in the forin of blast furnace 
gas, which escapes from the furnaces during the making 
of pig iron. The amount of energy which is at present being 
wasted or used at about 10 per cent. efficiency from the biasc 
furnaces of this country is in the neighbourhood of I million 
horse-power. This is a matter thut should be seriously taken 
up 10 connection with the gieater power scheme, and should 
serve à very good purpose in the cheapening of electrical 
energy. Where the gas is cleaned and used efficiently, for 
the same quantity of gas an additional 10 thousand horse- 
power can be produced, and about 5 to 6 thousand horse-power 
saved on coal, making а net saving of about 16 thousand 
horse-power from three blast furnaces. 

The gas is а by-product, and has been treated in the past 
as of very little value, being, therefore, either wasted or 
used very inetfticiently. ‘The furnaces are self-contained, 
with a large number of boilers for steam-raising to supply 
the blast engines for the furnace blowing. This blast in 
turn passes from the engine-driven blowers through the hot 
Stoves to the furnaces. The hot stoves and boilers usually 
consumed the whole of the gas made, in addition to a very 
lurge amount of coal for the boilers. 

‘The gas was used in its crude state, with the exception 
of the small amount of dust taken out by the dust catchers. 
This caused great loss in laying off the boilers for cleaning, 
which was a very frequent occurrence, ag the boilers con- 
sumed about 1 million cubic feet of gas per hour. 

In addition to the dust, the moisture had to be dealt 
with, and this considerably lowered the temperature of the 
fire box, thus causing the excessive use of coal with very 
inefficiently burnt gas. Many of the boilers on this class of 
work are in the open air and have no shelter; the settings 
are very often so porous that it is far from economical to 
use even clean gas in Шей, but during the transition stage 
this has to be done. The use of gas for boiler-firing is proving 
‘a very bad policy, since in comparison with large gas engines 
only about 30 per cent. of the engine efficiency !s maintained 
on the boilers of modern design with clean gas. 

The old method of using crude gas and coal had an 
efficiency of about 10 per cent., when compared on a horse- 
power basis with present-day gas-driven plant. Approxi- 
mate figures for one furnace on the new method show that 
each furnace produces 1 million cu. ft. of gas per hour, and 
only 0.55 of this is required for the furnace, leaving 0.45 
milion or 450,000 си. ft. of gas available per furnace for 
other purposes, and this at 150 cu. ft. per KW.-hour is equal 
to about 3,000 units of electricity per furnace per hour. Now 
with 50 furnaces the aggregate would equal 150,000 units 
saved per hour and 1,030,510,000 per annum; this with the 
boiler saving represeuts an economy of about 400,000 tons of 
coal per annum. ‘This shows that the electrical energy which 
can be saved annually by generating from blast-furnace gas 
is almost equal to the total number of units sold during 
1911-1919 by all the 303 electricity works of the United 
Kingdom. 

The difference in coal and gas consumed, and the work 
done under crude and clean gas conditions respectively, is 
enormous, A great deal depends on the selection of а cleun— 
ing plant for this purpose, and while it is not intended to 
compare the merits or demerits of other plant, yet a great 
deal can be said for the Halberg-Beth dry gas-cleaning plant. 
It lias considerable advantages, the following being a few of 
them: The bulk of the potash is recovered in its original 
state. The dust contents average 0.002 gramme per eu. m. The 
plant can: be worked for long periods up to 30 per cent. 
overload if required. The moisture сап be removed or 
allowed to remain at will. The total water contents average 
about 15 gramines per cu. m. The above figures can hardly 
he surpassed to-day on any plant when the dust and moisture 
are taken into consideration jointly. and the power consump- 
tion per volume of gas cleaned. | 

The author then describes part of the plant at a large iron 
works, some details of which were given in our issues of 
January 23rd and 30th. 1920, and says that other cleaning 
plant is not in a position to guarantee such results of low 
dust and inoisture contents which are common to engines, 
boilers, and stoves, so that in case of a temporary shortage 
of crude gas the valves to stoves and boilers сап Бе closed 
and the engines kept running continuously. Another great 
advantage of this plant is the fact that, with no complete 
water passages or seals for the yas to pass for cleaning, in 
the event of a stopnage occurring on all the fan motors in 
the cleaning plant the engines will continue on load as usual, 


und will draw the gas through the plant just as clean as 
when supplied by the fan. This has been done for a period 
of an hour at а stretch. 

The general operation of the Halberg-Beth gas-cleaning 
plant is then described by the author (for a similar descrip- 
tion see our issue of February 6th, 1920). The plant works 
continuously and has а very low upkeep and operation cost. 

‘The engines for generation comprise seven sets of 12- 
cylinder tandem vertical 1,500 H. b., direct-coupled to 1,000- 
KW., three-phase alternators running at 200 R.P.M., and are 
run in parallel with a public electric supply at 5,500 volts. 
In order to get good firing, the sparking plug points are 
adjusted to about 15/1000ths of an inch, and are of the motor 
car large type supplied from a L.T. magneto and induction 
coil, and very little trouble is experienced from dirt or mois- 
ture owing to the gas being dry and clean when leaving the 
gas plant. The throttles for air and gas are arranged on a 
common spindle, and the air throttles require more cleaning 
than the gas throttles, which shows that the gas is cleaner 
than the atmosphere. The machines run very steadily and 
synchronising is quite as easy as on a steam-driven set. 


Fia. 2.—MontTHLY CURVER OF 
Units GENERATED. 


Еа. 1.—Typricat, Day Loan. 


The blowing engines of four sets are of the horizontal type 
with two double-acting gas cylinders and one double-acting 
blowing cylinder. They run at 85 k. P. M., are of 1,650 H. p., 
and can deliver 36,000 cu. ft. of free air per minute up to 
з pressure of 11 lb. per sq. in., or a decreased volume up to 
15 lb. per sq. in. ‘These engines supply the blast for the 
furnaces, and have been in operation for 14 years very suc- 
cessfully. The ignition is by the L.T. drawn-out plug, operated 
with а solenoid in series, so that directly the arc breaks, the 
plunger is spring-returned ready for the revolving contact 
passing its brushes again on the lay shaft. The gas is quite 
free from tar, and pistons drawn after six months’ running 
were found to be as clean as when first installed. 

A great deal of attention has been given to the operation 
and maintenance of the cleaning plant. The gas is as clean 
as town gas and of low calorific value, but very constant, 
Which makes gas engines as reliable as steam engines. After 
several] inspections it was found to be possible to run for 
twelve months before overhauling. Curves of the various 
loads given in figs. 1 and 2 show the usual conditions in iron 
and steel works. A great deal depends on these conditions 
as to how the electrical world can make great use of the 
intervals should all the blast furnaces of this country becoiné 
interconnected with the greater scheine of power supply. 
In the daily load curve (fig. 1) it will be seen that froin 
5 pm. to 7.30 a.m. about 3,000 Kw. of plant is idle. The 
whole of the gas is wasted during this period, and could 
be very usefully employed to supply power to a network 
through converting plant, thus allowing several mediuin- 
sized towns to take their supply from such a source and 
reduce considerably their coal, stores, and probably their 
wages costs during this period. А still greater loss is shown 
on the Sunday curve from Saturday noon to 7.30 a.m. on 
Monday. when 4,000 Kw. of plant is idle, and could deal with 
the week-end load of several medium-sized towns, thus allow- 
ing the boilers in use and the staff to be considerably re- 
duced and effecting a great saving of fuel and wages. It 
would also allow of a good many repairs being done, and 
so decrease the stand-by plant in many cases. 

This matter should be considered seriously, as already we 
are making use of our water supplies which are not ао 
constant as this supply. We have now some 50 places in 
this country where blast furnaces are working, and these 
are to be increased during the next few vears. Мапу of these 
places cannot consume the whole of the gas produced, and 
with the adoption of cleaning plant such as have been men- 
tioned, and the use of large gas engines, the time has arrived 
when still more gas will be available from the coke ovens 
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and from the coke used in the blast furnaces. The quantity 
of gas wasted, although small compared with the require- 
ments of our power stations, is nevertheless a large item 
when taken collectively in the balance sheet. Coke-oven gaa 
is richer in value than blast-furnace gas, and is not such an 
easy gas to use, but during the last three years a very in- 
genious valve has been adopted for mixing some of the 
exhaust-cooled gas from the engines with the coke-oven gas, 
thus avoiding the trouble of pre-ignition. 

The whole of this subject should have a thorough investiga- 


tion, with the ultimate view of connecting all blast-furnace 


supplies to the greater scheme of national power supply. 

Balance sheets were given in an appendix to the paper 
showing the difference in the old and new methods of utilis- 
ing waste heat; the saving that results from cleaning and 
using the gas efficiently; and a comparison of the 303 elec- 
tricity works and the estimated waste gas of Great Britain's 
50 blast furnace installations. Tables were also added giving 
the various constituents of the gas, the content value, the 
gas and oil used in various parts of the works, the number 
of units generated, and the pressures and temperatures main- 
tained at various positions in the cleaning plant and engine 
rooms. 


DISCUSSION IN LONDON. 


The above paper, as well as that by Mr. W. H. Patchell 
(an abstract of which appeared in our last issue), was read 
before the Institution on March lith, the discussion, of which 
a résumé is given below, being concluded on March 18th. 


Mr. P. Taytor, who confined his remarks to Mr. Patchell's 
paper, said it was a valuable one, and it contained much use- 
ful information on the subject which was usually scarce. 
He personally had seen the plant described, and he could 
confirm the statement that it had worked very well. The 
gas engine tests were taken under everyday running condi- 
tions, and it was possible to obtain even better results than 
were given in the paper. The author was justified in claim- 
ing 1.51 lb. of coal per KW.-hour produced, but that would 
not be the case if power alone were supplied, because credit 
for the exhaust steam and tar had to be taken into account. 
From a power point of view, the figure would be 1.7 1Ь., and 
the tar could be sold. The author's figure for repairs and 
renewal costs was too high. It would have served a useful 
purpose had a separate account sheet been added to show 
whether it really paid to recover the sulphate of ammonia, 
and the total amount of coal used should also have been 
stated. Each separate case should be considered on its own 
merits, and more detailed figures for comparison with others 
would be useful. 

Dr. Morey thought that Mr. PFowless paper con- 
tained much valuable first-hand information. The econonies 
that could be realised by the efficient use of properly cleaned 
blast-furnace gas were enormous; there they had a practi- 
cally untapped source of power. Even in works where the 
was was being used, there was still scope for economy; the 
practice of burning the gas under boilers was in some cases 
being abandoned in favour of gas engines. Two important 
reports had recently been presented to the Iron and Steel 
Institute, one by Prof. Bone and Sir Robert Hadfield, which 
contained much useful information on the subject, and the 
other by two gentlemen who had visited the Rhine Valley 
and seen the conditions there. The latter report was a 
striking and impartial testimony to the efficiency of the gas 
engine. There was not much to choose between the high and 
low spéed types of gas engine as regarded. reliability, neither 
type gave much trouble. Blast furnace gas was в very re- 
markable gas, it contained no tar whatever, which was the 
chief source of trouble to all gas engineers. The question of 
which type of engine to use required consideration; the ad- 
vantage in favour of the high-speed vertical engine was that 
of capital cost, its reliability being equal to that of the hori- 
zontal low-speed type, but the life of the engine was an 
inportant consideration. It was only necessary to compare 
the life of a high-speed vertical aero engine with that of а 
low-speed horizontal gas engine to realise this point. Operat- 
ing costs were very valuable, but it was also necessary to 
add maintenance costs. It was noteworthy that m Germany, 
the home and nursery of the large gas engine, the sole type 
in use was the horizontal engine. With regard to cooling 
the cylinders, in the Galway engine the water only passed 
through one moving part; the valve itself was not cooled, but 
only its seat and box. It was quite possible to build cylinders 
up to 55 in. in diameter, Considering the atmosphere in a 
gas engine station, there was no reason why it should not 
he as clean and sweet as that in a steam station. The ques- 
tion of the utilisation of waste blast-furnace pas was one 
of national importance. 

Mr. W. B. WoopnHousr gave it as his opinion that with 
the present high price of coal по сазе could be made for 
the by-product gas producer plant for the provision of power 
alone. ‘The high initial consumption of gas rendered the 
gas engine uneconomical on anything under half load. This 
fact would necessitate the load factor being high and not 
15 or 20 per cent., as was the case with some steain engines. 
It would certainly not pay to run a gas plant of this descrip- 
tion on a load factor of, say, 10 per cent. He was sadlv 
disappointed in Mr. Fowles's paper; it was not clear whether 


the paper attempted to describe certain plant or whether it 
маз intended as а condemnation of the iron masters. Fur- 
ther, the author had not indicated which of his figures and 
statements were estimates or predictions, and which were 
facts. Actually, in the speaker's opinion, the position was 
not so bad as the autbor would lead one to suppose; the 
author did not appear to be aware of what had been done 
һу the jron masters in recent years. It was not possible to 
utilise all the blast-furnace gas produced, because that would 
involve problems of storage, and there was also the question 
of the load factor of the electrical energy to be considered. 
He disagreed with the author's statement that the use of 
the gas for boiler firing was bad practice. He had built a 
small station in which this method was utilised, and very 
careful tests were taken of its operation. From the results 
obtained the station was comparable with a turbine station 
having an efficiency ratio of 75 per cent., and it was his 
opinion that a large station using gas-fired boilers would 
show good results. It was not clear what the author was 
driving at. 

Capt. A. P. Pyne, referring first to Mr. Patchell’s paper, 
said that it was unfair to compare the simal installation 
described with large turbo-generator plant, because much 
better results could be shown if it were necessary to do so. 
Unfortunately there were not many 2-cycle gas engines that 
could be considered reliable; there was one type, regrettably 
of German make, however, that no one would, hesitate to 
rely upon, even in sizes up to 1,500 H.P. The gas plant 
itself was perfectly to be depended upon. After referring to 
the financial aspect, the speaker said that those who im- 
agined that the atmosphere in the gas-engine room was ану 
worse than that in a steam station were quite mistaken, in 
many cases it was much better. Turning to Mr. Fowles's 
paper, the speaker said that his main contentions were quite 
correct. although his figures might be slightly optimistic. 
In spite of Mr. Woodhouse's remarks, there was, in the 
speaker's opinion, a large amount of blast-furnace gas 
wasted in this countrv, and there was much scope for im- 
provement and economy in that direction. It had remained 
for the Germans to show what really could be done; :n 
Germany he had seen numerous small plant scattered over 
the countryside driving gas-engine generators, and linked 
to the H.T. town supply system. Many other cases could 
be mentioned of plant successfully working on the Con- 
tinent, and even in Russia. In 1914 there was not a single 
gas engine installation in this country that could compare 
with those at work in Germany. Gas engines were equal 
in reliability to steam plant, although the first cost of the 
latter was usually lower. He knew of a case where a gas 
engine had run for 24 hours pep dav for 365 days without 
being shut down or cleaned. It should be remembered that 
the reliability of the engine depended on the cleanliness ot 
the gas, the dust content of which should not be higher than 
0.002 gramine per eu. m. The Halberg-Beth dry gas-cleaning 
plant successfully met these requirements, but it was expen- 
sive in first cost, and it was here that electrical engineers 
had an opportunity of showing what electrostatic methods 
could do. Another point that should be remembered was 
that cleaning gas for use in a gas engine and under а boiler 
were two quite different problems. The point of his remarks 
was that evervthing he had said was merely a repetition ot 
what he had told a similar meeting of the Institution some 
six years ago, and it was regrettable to find that during the 
interval practically nothing had been done to improve the 
condition of affairs in this country. 

Mr. Н. T. сиввохз, referring to Mr. Woodhouse's remarks, 
said that he had always understood the object of by-product 
yas producer plant to be the saving of coal, and Mr. Patchell's 
figures showed that a supply of electricity could. be produced 
bv this means at а cost. comparable with that of a publie 
supply. The author's figures for repairs and renewals cost 
were, however, rather high; this might be accounted for in 
the difficulty of obtaining certain materials during the war 
period, The makers had such confidence in Premier раз 
engines that they were prepared to guarantee Шеш under 
all normal conditions. It was possible to build such engines 
having cvlinder diameters up to 15 in. in diameter; four such 
units made up a complete engine, and to-day similar sets 
were giving satisfactory results. For the generation of elec- 
tricity 1nulti-evlinder engines were preferable, and it was 
probable that future large engines for this purpose would 
be a compromise between the vertical high-speed and the 
horizontal low-speed types. The latter type possibly took ıp 
more floor space, and necessitated heavier foundations, but 
against that could be set its longer life. He instanced a case 
where a gas engine had run for five months without being 
shut down and running periods of three months at a stretch 
were common. It was a significant fact that when once an 
iron master installed a gas engine in his works he invariably 
extended the plant, and Mr. Fowles was right in advocating 
closer co-operation between the iron masters and electricity 
supply undertakings. 

Mr. J. ParoN explained that conditions to-day were not 
eo favourable to by-product producer gas plant as they were 
before the war. It would seem that the Lynn tower washers 
were not so efficient as the ordinary packed towers. Mr. 
Patchell’s figure for capital cost per KW. of plant installed 
was too high, he knew of a case where the cost was more 
like 410.6 per KW. In attempting to treat by-product tar 
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3 it should be remembered that the tar contained 
a large amount of water; the tar should, therefore, be kept 
continually agitated until all the water had boiled off. This 
could be satisfactorily done by injecting compressed air into 
the bottom of the still. 

Dr. J. A. Harker drew attention to tbe report of the 
Nitrogen Produets Committee, which was appointed by the 
Ministry of Munitions.. It contained, he said, much valuable 
and interesting information on the subject under discussion, 
and it was notworthy that Mr. Patchell's conclusions and 
observations were in strict accord with those expressed in the 
report referred to. 

Mr. Bass expressed regret that neither the managing direc- 
tor nor the chief engineer of Messrs. Hoffmann was able to 
be present to express their opinions on the plant described 
by Mr. Patchell. All he could say was that any doubts that 
might have existed prior to the installation of the plant had 
been entirely dispelled after two vears and eight months’ very 
successful operation. it had been shown that gas plant 
lacked nothing in point of reliability, and with regard to 
exhaust boilers there had only been one stoppage in two 
years and eight months. It was not thought advisable to 
shut down the plant at the time the defect was noticed, it 
eventually, therefore, took longer to rectify than would other- 
wise have been the case Anyone who cared to visit the 
works in question would see for himself that the popular 
conception of the dirty conditions usually associated with pro- 
ducer gas plant was an entirely mistaken one. 

Mr. А. Н. Lymn, with reference to Mr. Paton’s remarks, 
explained that the efficiency of the Lyinn tower washers was 
in no way behind that of other types if the plant was kept 
working on full load; with the Hotfmann plant these con- 
ditions were not fulfilled. If no gas flowed up the towers, 
the water falling on the first disk would drop to the bottoin 
of the tower without touching any of the inverted cones. 
It would, therefore, be appreciated that it was due to the 
up-flowing gas that the water fell from the disks on to the 
inverted cones. Eflicient washing resulted from the gas actu- 
ally having to pass through the water as it was falling. It 
was noteworthy that corrosion did not take place in the Lymn 
plant to any appreciable extent except at such places as bolt 
joints, &c., which fact was attributable entirely to the con- 
struction of the plant. In horizontal tanks using paddles, 
and in which the level of the liquid was continually changing, 
corrosion was much more likely to take place. Mr. Patchell 
would have been quite justified in adopting manually-stoked 
producers if it had been possible to procure the quality of coal 
that it was initially intended to use. 

Мг. H. ОнАКЕҮ endorsed Mr. Patchell's figures referring to 
the production of electricity. Personally, he used the steam 
first in turbo-generators, from the exhaust of which it passed 
on to the gas producers. The war had taught a good deal in 
the direction of utilising bad quality coal, and he himself had 
used coke dust to dilute the coal. He was of the opinion that 
the fullest possible use should be made of blast-furnace gases, 

and that towns in the neighbourhood of such furnaces should 
be compelled to utilise this source of power. 

Mr. F. Н. Preece did not understand Mr. Fowles's attitude 
with regard to using blast-furnace gas under boilers; his state- 
ments were misleading, and he (the speaker) could not agree 
with them. The whole of the trouble experienced with gas- 
fired boilers was due to dirty gas; they could not use Bunsen 
burners because they choked up. The firm with which he 
was connected used an external combustion chamber having 
air holes that could be adjusted from 4 in. to 6 in. in diameter 
according to variations in the pressure of the gas. The diffi- 
culties encountered with heavy and frequently occurring varia- 
tions in the gas pressure could readily be appreciated. With 
clean gas, however, they were able to use Bunsen burners, 
and by this means ‘efficiencies of 70 to 76 per cent. could be 
obtained, or even 73 per cent. for the combined boiler, econo- 
miser, and superheater. Mr. Patchell's results obtained from 
waste-heat boilers were wonderful considering the low-tem— 
perature gases used. 

Mr. L. ANDREWS said 16 gave him much pleasure to hear 
such papers read before the Institution. Some eleven years 
ago he had himself outlined to the Institution a similar plant 
to that described by Mr. Patchell, and it was interesting to 
compare the results then predicted with those actually ob. 
tained by the author. А very considerable saving in coal 
could be made by the use of gas engines; true, he agreed that 
for verv large plant nothing at present could compare with 
the turbine, but there was, nevertheless, a large field open 
to the use of gas plant. 

Mr. Н. M. Ripar explained that he had only recently. re- 
turned from а visit to Germany, where he had seen blast- 
furnace plant in operation, and it was interesting to note that 

to-day the works could not ebtain sufficient coke to keep their 
| furnaces working at anything like full load. Пе instanced one 
undertaking in Lorraine, but there were many others like. 
it, which prior to the war had six blast furnaces at work. 
From these sufficient gas was obtained not, only to drive the 
‘entire works, including rolling mills and all the electrical 
power used in them, but there was sufficient surplus gas to 
furnish the surrounding district with electric power and light. 
This emphasised the fact that under efficient working con- 
ditions an iron works eould produce much more eas than it was 
possible to utilise in the works themselves. The difficulties 


met with in this country were due to dirty gus, and it was 
regrettable to see furnaces still working in this cuuntry to-day 
with open tops, from which all the gas was wasted. It was 
important to clean the gas; stoves would run for periods of 
two years without being cleaned if using clean yas, but with 
dirty gas the rich salts soon attacked the brickwork which it 
was necessary to renew every three to four months. He 
mentioned a case where the efliciency of clean bo:lers dropped 
appreciably after two hours’ working on dirty gas, and after 
six hours they had to be shut down. The diflerence in the 
results obtained in the use of clean and dirty gas was equaliy 
striking, no matter in what manner the gas was used. 

Owing to the lateness of the hour the authors reserved their 
replies to the discussion for publication in the Institution 
Journal. 


THE IMPORTS OF SPAIN. 


Statistics have recently been published сопор the import 
trade of Spain during 1917. Below are given the values of 
electrical and allied goods imported during that year compared 
with 1916, a note of increases or decreases being added :— 


1916 1917 Inc. or dec. 
Country Pesetas Pesetas Pesetas 
Árc lamps.— 
France . Е 4,000 1,000 — 3,000 
United Kingdom 2.000 13,000 + 11,000 
Other countries ... 10,000* — — 10,000 
Total 16,000 14,000 — 2,000 
* Holland 9,000 Ps. 
Carbons for arc lamps.-— | 
France m" T v 1,000 2,000 + 1,000: 
United States zs 2,000 3,000 + 1,000 
United Kingdom 4,000 — — 4,000 
Total 7,000 5,000 — 
Incandescent electric lamps, mounted.— 
United States 245,000 227,000 — 
France 60,000 84,000 + 
United Kingdom... 60,000 175,000 + 
Holland 1,333.00 | 933,000 — 
Switzerland 309,000 260, 000 — ( 
Other countries 214,000 1,000 — 213,000 
Total s . . 2, 221,000 1,692,000 — 529, 000 
Dynamos, electric motors, induction coils, resistances, 
transformers, £c., up to 100 ky. weight. — 
Germany ... 6,000 3,000 — 3,000 
United States 582.000 1, 061, 000 ＋ 479, 000 
France : l 271.000 — 223,000 — 48,000 
. United Kingdom: 398.000 182,000 — 216,000 
Holland А 167,000 21,000 — 146,000 
Italy 380,000 185, 000 — 195,000 
Portugal — 2,000 + 2,000 
Sweden 147.000 26.000 — 121,000 
Switzerland ; 392,000 — 295,000 — 97,000 
Other countries ... 8,000 2,000 — 6,000 
Total . 2.351.000 — 2,000,000 — 351,000 
Ditto, 101-400 kg.— 
United States 342.000 510,000 + 168,000 
France А T 222,000 63,000 — 164,000 
United Kingdom 310,000 158,000 — 152,000 
Italy "m 137,000 pur — pon 
Portugal == 4, ан , 
ren 258,000 35, 000 — 223,000 
Switzerland е bad 248.000 336.000 + 88,000 
Holland fe T — 2,000 + 2,000 
Other countries 25 214.000 1.000 — 913,000 
Total . 1,731,000 1,157,000 — 574,000 
Ditto, 401-2,500 kg.-— | 
United States 621.000 550,000 — 71,000 
France - 132,000 100,000 — 32,000 
United Kingdom 805,000 350.000 — 545,000 
Italy ы 86.000 41.000 — 45,000 
Sweden 137,000 163,000 + 2.000 
Switzerland » 460,000 458, 000 — 2,000 
Other countries ... 9,000 — — 9,000 
Total . 9,840,000 1,662,000 — 673,000 


Ditto, 2,500-5,000 I:g.— 


United States 96,000 360,000 + 961,000 
France : e cin 17,000 478.000 + 461,000 
United Kingdom 62.000 67.000 + 5,000 
Sweden І " 87.000 8.000 — 79,000 
Switzerland 129,000 98.000 — 31,000 

Total . 201,000 1,011,000 ＋ 620,000 
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1916 1917 | Inc. or dec. 


Ditto, over 5,000 kg.— Pesetas Pesetas Pesetas 
United States 1,469,000 404, 000 — 1,058,000 
France T ds 255 175,000 245, 000 70,000 
United Kingdom 202, 000 68,000 134,000 


+ 
Switzerland . «ee 444,000 833,000 4 389,000 
ane ene n 


Sweden 56,000 — 86,000 
Other countries | — 1,000 1,000 

Total - . . 2,309,000 1,551,000 — 818,000 

Accumulators and electric batte ries.— 

Denmark e ud 42,000 8,000 34,000 
United States. 41,000 321,000 + 280,000 
France = ге ея 33,000 29,000 — 4,000 
United Kingdom ae 25,000 16,000 —. 9,000 
Sweden an T s 4,000 1,000 — 3,000 
Switzerland T РЕ 2,000 1,000 + 5,000 
Other countries . "A 3,000 2,000 — 1,000 

Total ae 8 150,000 384,000 ＋ 234,000 


Cables and wires for electricity, with or without insulating 
material of | cm. dia. or тоте, 


United States ... TE . 3,000 32,000 + 99,000 
France » - n 26,000 58,000 +. 32,000 
United Kingdom m 93,000 147,000 + 54,000 
Other countries . s 1,000 — — 1,000 
Total - .. 193,000 257,000 + 114,000 
Ditto, under 1 cm.— 
United States EM 48,000 21,000 — 91,000 
France T - un 18,000 18,000 — 
United Kingdom е 45,000 37,000 — 8,000 
Sweden ida " M 10,000 7,000 — 3,000 
Total jt .. 121,000 83,000 — 38,000 


Telegraph and telephone apparatus, electric 
meters and parts.— | 


Belgium . "^ in — 1,000 + 1,000 
United States .. 1,100,000 1,094,000 — 6,000 
France T m .. 933,000 576,000 — 557,000 
United Kingdom . . 1,033,000 724,000 — 309,000 
Italy ee m t 19,000 20,000 + 1,000 
Sweden І AA .. 1,351,000 933,000 — 418,000 
Switzerland es .. 129,000 232,000 + 103,000 
Other countries .. 120,000 2,000 — 118,000 

Total n . . 4,685,000 3,389,000 — 1,303,000 

Electrodes.— | 

United States... TT 59,000 54,000 — 5.000 
United Kingdom i 20,000 — 20,000 
Other countries ds —- 1,000 + 1,000 

Total ee si 79,000 55,000 — 924,000 


1916 . 1917 Inc. or dec. 

Hydraulic motors.— Pesetas Pesetas : Pesetas 
United States. s 29,000 35,000 + 6,000 
France ios 14 М 92,000 30,000 — 62,900 
United Kingdom PN 7,000 17,000 T 10,000 
Switzerland - .. 991,000 635,000 — 356, 000 
Other countries T 1,000 — — 1,000 
Total ack .. 1,120, % 717,000 — 403,00) 


Steam and gas engines (stationary) up to 10,000 kg. 
weight.— 


United States ... us 5,000 5,000 — 
France Ру sis P 63,000 10,000 — 53,000 
United Kingdom 401,000 210,000 — 191,000 
Italy dus т: eM 17,000 89,000 + 72,000 
Switzerland es 5. 112,000 20,000 — 92,000 
Other countries ... E^ 9,000 — — 9,000 
Total sa .. 607.00 — 534,000 — 773,000 
Ditto, from 14001 to 250% kg.— 3 | 
France "ES ie — 16,000 + 16,000 
United Kingdom .... 159,000 58,000 — 101,000 
Switzerland ТР К 19,000 22,000 + 3,000 
Total. . 178,000 96,0% — 8200 
Ditto, over 25,000 kg.— ` 
United Kingdom — 64,000 + 64,000 
Switzerland M 2360, 000 49,000 — 811,000 
Total ius .. 060,000 113,000 — 247,000 
Cylindrical steam boilers.— 
United States... 2d 5,000 9,000 + 4,000 
France pt s A 18,000 1,000 — 17,000 
United Kingdom du 20,000 11,000 — 95,000 
Switzerland itas PE 65,000 15,000 — 00,000 
Other countries |... 2 3,000 1000 — 2000 
Total 8 .. 197,000 37,000 — 90,000 
Multitubular boilers.— 
United States - 1,000 1,000 = 
France wee 971,0) 85.0% — 186,000 
United Kingdom 1,870,000 — 962,000 — 908,000 
Italy gp ae 5s 14,000 ~ 20,000 + 6,000 
Switzerland ae .. 199,000 35,000 — 157,000 
Other countries . d 7,000 ИЕ — 7,000 
Total  ..  .. 9,855,000 1,103. % — 1,252,000 
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REPORT ON THE ELECTRIC LAMP INDUSTRY. 


ON March 16th the Board of Trade issued a report embodying 
the findings of a sub-committee appointed by the Standing 
Counmittee on Trusts which had been adopted by the Standing 
Committee. The members of the sub-committee were: 
Messrs. John Hilton (chairman), J. E. Baker, M.B.E., F. J. 
Blakemore, F. (. I., М. V. Loveaux, R. 8. Pengelly, and 
W. Н. Watkins. 

The terms of reference were as follows :— 

To inquire into the existence of any trust or trade com- 
bination in the electric lamp industry, and into the effects 
which the existence of such a trade combination, if proved, 
is having upon prices of electric lamps. | 

The report is an extremely interesting document, of con- 
siderable Importance to the electrical industry, and we cow- 
Inence reprinting it below; but as it is too long to be сош- 
pleted in one issue, we give first the conclusions at which 
the sub-committee uaaninously arrived: — 


CONCLUSIONS. 


(a) There is in the electric lamp industry a trade combina- 
tion—the Electric Lamp Manufacturers! Association— which 
includes from 90 per cent. to 95 per cent. of the industry, 
controls factors and retailers, fixes prices at all stages, and 
regulates output. | 

(б) The prices fixed by the Electric Lamp Manufacturers’ 
Association become the standard prices for all lamps sold in 
this country, whether made by Association or non-Association 
manufacturers, or imported from abroad. 

(c) British lainp manufacturers outside the Association pro- 
duce and sell to the trade (presumably at a profit) lamps of 
comparable quality at a lower price than Association firms. 

(d) Because of the standard price policy originated by the 
Association, non-Association lamps are sold to the public at 
the same price as Association Јашрх, the advantage on the 
lower-priced lamps going wholly to distributors. Hence, either 
Association. inanufacturers are making an undue profit, or 


they manufacture less economically than  non-Association 
makers, 

(e) The trading discounts received by factors and retailers 
are considerably higher than is necessary, and should be 
reduced. ` 

(f) Standard vacuum lamps now sold to the public at 3х. 
could be sold at 2s., at which price the manufacturer an.! 
the distributor would still have a satisfactory working profit. 

(y) One and a quarter million half-watt lamps sold to the 
public in 1919 at 12s. 6d. were purchased in Holland by the 
three associated manufacturers at about 3s. per lamp. 

(л) These half-watt lamps could have been sold to the public 
at not more than 8s., which price would still have left ample 
inargins for the importers and distributors. Importers and 
distributors between them made profits on these lamps ef 
something like £280,000 over and above what would appear 
to us reasonable. 

( The Electric T.amp Manufacturers’ Association has been 
created primarily in the interests of three firms—The British 
Thomson-Houston Co., The General Electric Co., and Messrs. 
Siemens Bros. These impose onerous conditions upon other 
firms in the Association, e.g., a limitation of output upon 
licensees, and а stipulation that the validity of their patents 
shall not һе questioned or disputed. 


0) The limitation of output imposed upon licensees is 
contrary to the best interests of the industry, and of the 
consumer. : | 

(к) Since the largest of the three dominant firms in the 
Association is under majority control of an American electrical 
concern, there is some danger of the interests of the British 
lamp industry being subordinated to American interests. 

(1) There is а possibility of an international combination, 
comprising British, Dutch, and American manufacturers, 
which would be able to control supplies and dominate prices 
over a considerable part of the world. 

(т) The operations of an association which so effectively 
controls an haportant industry should be subjected to public 
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supervision and control; and we consider this would best »e 
attained by giving statutory ellect to the recommendations of 
the Committee on Trusts appointed by the Minister of Re- 
construction—which, in briet, are that there should be estab- 
lished a department of State charged with the duty of inform- 
ing itself as to the nature, extent, and development of 
combinations of all kinds in so far as they tend to the 
restraint of trade and the creation of monopolies, and of 
making preliminary inquiry into complaints made with regard 
to them; and that a tripunal should be set up to which the 
department could apply for powers to obtain particular in- 
tormation, and would refer for full investigation cases in 
which combinations appeared to act injuriously to the public 
interest. | 


I'he Committee wish to record their great appreciation of. 


the services rendered by the secretary, Mr. P. Gent, in con- 
nection with this inquiry. 


REPORT. 


To the Chairman of the Standing Committee on Trusts. 

1. We were appointed to inquire into the existence ot апу 
trust or trade combination in the electric lamp industry, and 
into the effects which the existence of such & trade сош- 
bination, if proved, is having upon prices of electric lamps. 

We have held nine meetings, and have examined represen- 
tatives of the Electric Lamp Manufacturers’ Association of 
Great Britain, Ltd., of electric lamp manufacturers inside 
and outside the Association, as well ae factors and distributors 
of Association and non-Association lamps. 

2. Since in our inquiry we have had to investigate the in- 
fluence of trade combination upon the development of the 
electric lamp industry in this country, and to relate thut 
influence to questions of patent rights, exclusive processes, 
and agreements of an international character, we think it 
well to recount briefly the history of electric lamp manufac- 
ture in so far as it bears upon. our investigations. 

The first incandescent lamp—the carbon filament lamp— 
was invented simultaneously in 1878 by Swan in England and 
Edison in America. Although the patents were declared in- 
valid in every other European country, they were upheld in 
the United Kingdom, and the manufacture of electric lamps 


in this country thus became, for several years, the monopoly 


of one company. On Ше expiry of the Edison and Swan 
patents other British factories sprang up, and а period of 
expansion in the British lamp industry followed. Mean- 
while German manufacturers, having been free from patent 
restrictions, had progressed even more rapidly, not only in 
volume of output but also in technique of manufacture and 
trade organisation; and on the lapse of the British patents 
they were able to send lamps into this country at a price 
with which British manufacturers had difficulty in com- 
peting. | МОЄ. 

For about 28 years the incandescent electric lamp in com- 
mon use remained practically unchanged, and it was not 
until 1906 that an Austrian and a German firm produced 
independently the squirted tungsten filament, based on what 
appeared to be the same chemical principle, but different 
processes. The Austrian patent seemed the fundamental one, 
but the Gerinan process was better adapted to cominercial 
manufacture. In 1907 a British firm, e General Electric 
Co., Ltd., approached both Austrian and German firms (which 
were then at law with regard to their patents) with a view to 
securing the patent rights of both for this country. The Ger- 
mans were reluctant to sell, 16 being their intention not to 
license manufacturers in other countries, but to manufactura 
exclusively in Germany and to build up a large export trade. 
The Austraian syndicate, on the other hand, did not intend to 
manufacture, and were willing to dispose of the patent. The 
General Electric Co., Ltd., was eventually successful in acquir- 
ing the rights of the British patents for both processes, and 
forthwith erected a factory for the production of metal fila- 
ment lamps in this country. 

The next notable developments in the electric incandescent 
lamp were the production in the United States (by the Gene- 
ral Electric Co., of New York) of the drawn tungsten wire 
filament lamp in 1909, and of the gas-filled lamp, popularly 
known as the half-watt lamp, in 1913. The British rights 
for these patents were acquired by the British Thomson— 
Houston Co., under their arrangements with the General 
Electric Co. (of New York), which has a majority interest 
in the British Thomson-Houston Co. 

The gas-filled lamp, as invented in 1913, could be made 
only in the larger sizes, but in 1914 it was discovered that 
commercial lamps of lower sizes could be made if filled with 
argon instead of nitrogen. Up to that time, however, argon 
had had no commercial value, and its manufacture had not 
been developed. Repeated attempts to produce the gas on 
4 commercial scale were made in this country during the 
early part of the war, but without success. Meanwhile a 
Dutch firm of repute, Messrs. Philips, of Eindhoven, had 
discovered & process, and were manufacturing argon-filled 
lamps in large quantities. Overtures were made to them by 
British manufacturers for the supnlv of the essential parts 
of an argon plant. The Dutch manufacturers were naturally 
not anxious to supply their British competitors with this 
machinery, but ultimately a contract, approved by the Board 
of Trade, was entered into, providing for the supply of an 
argon plant in consideration, inter alia, of the purchase of a 


largo number of argon-filled lamps from the Dutch firm, 


After unforeseen delays the plant was received and erected 
at the laup works of the General Electric Co., at Hammer- 
sunth, where it 15 now at work. 

ior to the war the aunual output of incandescent electric 
laps in this country is estunated to have been about 
20, 00, 000, the corresponding ngure tor the United States 
being 110,000,000, for Germany 100,000,U00, and tor Holland 
46, 000,000. During the war the American output is stated 
io have increased by 60 per cent., und the British. output by 
20 per Cent., while the manufacturers of Holland have gone 
арау ahead. and acquired a considerable part of the foreign 
laip trade of both britain and Germany. 

in 1913 electric incandescent lamps to the number of 
3,900,000, having а value of £196,000, were imported into this 
country, while 3,/00,000 lamps, valued at £1v2,000 were ex- 
ported. During the war imports have on the average shown 
an increuse and exports a decline. In 1919 the lamps im- 
ported totalled over 42,500,000, and those exported over 
2,800,000, the f.o.b. value of the exported lamps being, how- 
ever, ошу about two-thirds the c. i.. value of the imports. 

‘Lhe consumption of lamps in the United Kingdom 1s now 
estimated at 30,000,000 per annum. 

J. Under our terms of reference we are to inquire into the 
existence of any trust or trade combination in the electric 
lamp industry. We find that a trade combination does exist 


_umong electric lamp manufacturers in this country, and 


exercises u powerful influence over the conduct and develop- 
ment of the industry. The facte relevant to our inquiry 
concerning this combination we find to be as follows :— 

The Tungsten Lamp Association was formed about seven 
years ago, its declared objects being to promote und protect 
the interests of manufacturers of, and dealers in, electric 
lamps in the United Kingdom; to conduct and assist in 
making experiments and research for the improvement of 
electric lamps, and to enter into agreements with members 
and wholesale and retail dealers relating to the manufacture, 
supply, und sale of electric lamps. 

1t has been explained to us that the success of the first 
metal-tilament lamps, made in this country under acquired 
German and Austrian patents ав already mentioned, en- 
couraged other electrical concerns to make researches and 
take out patents for new inventions. It was considered that 
some of these patents overlapped, and costly litigation was 
threatened. Deeming co-operation preferable to conflict, The 
British Thomson-Houston Co., The General Electric Co., and, 
later, Messrs. Siemens, came together, primarily on patents, 
each agreeing to recognise the others’ patents and to license 
the others for its own patents, and to interchange factory and 
laboratory experience. As a natural consequence, we are 
informed, a selling arrangement was entered into. These 
three, with the Ediswan Electric Co., formed themselves into 
the Tungsten Lamp Association. The Tungsten Lamp Associa- 
tion was incorporated in the Electric Lamp Manufacturers’ 
Association of Great Britain, Ltd., in April, 1919, the de- 
clared objects of the latter association being the same as those 
of the original association. Various other firms have joined 
the Association at different tines since its formation, and the 
complete membership is now as follows, the last three firms 
having joined during the war :— 

The British Thomson-Houston Co., Ltd. 

The General Electric Co., Ltd. 

Siemens Bros., Ltd. 

Ediswan Electric Co., Ltd. 

Foster Engineering Co. 

Stearn Electric Lump Co., Ltd. 

“Z” Electric Lamp Manufacturing Co. 

British Westinghouse Electric & Manufacturing Co., Ltd. 
(now Metropolitan-Vickers Electrical Co., Ltd.). 

А due Kerr & Co., Ltd. (Britannia Lamp & Accessories Co., 
td.). ' 

Pope's Electric Lamp Co., Ltd. 

The electnc lamp industry in this country may thus be 
regarded for our purpose as falling into two main divisions, 
namely, the firms in the Association and non-associated firms. 
The associated manufacturers of electric lamps in this country 
comprise the ten firms named above. The non-associated firms 
include :— 

Cryselco Lamp Co., Ltd. 

Crowther & Osborn, Ltd. (Sceando Lamp Co.). 

Imperial United Lamp Co., Ltd. 

Corona Lamp Works, Ltd. 

Harlesden Lamp Co. (Stella Lamp Co.). 

Maxim Lamp Works, Ltd. 

Notable Lemp Co., Ltd. - 

Prior to the war the Association was responsible for about 
G per cent. of the total British output, whilst for last year 
its proportion is estimated to have been between 90 and 
95 per cent. | 

4. Under our terms of reference we have further to inquire 
into the effects which the existence of a trade combination ‘n 
the electric lamp industry, if proved, is having upon the 
prices of electric lamps. | 

The first fact to be recorded in this connection is that the 
Electric Lamp Manufacturers’ Association has an arrangement 
whereby its members fix a common retail price for the various 
types and grades of lamps sold to the public, and give an 
agreed rate of discount to the factors and retailers wha handle 


the lamps. 
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The nature of this arrangement is as follows: A basic 
discount of 20 per cent. on retail selling prices is allowed to any 
approved trade retailer. The Association has further a sliding 
ecale whereby any trader doing business in Association lamps 
to the amount of £70 or more per annum can receive a dis- 
count proportionate to his total annual purchases of lamps 
from all the asseciated firms, the rates being as follows :— 


29 per cent. on £70 net value of purchases. 


24 per cent. on £130 » 
95 per cent. on £330 » 
26 per cent. on £650 » 
27 per cent. on £1,000 » 
28 per cent. on £1,250 Т 
30 per cent. оп 41.550 » 
32 per cent. on £1,850 225 
34 per cent. on 43, 000 » 
36 per cent. on 45, 00 » 
37 per cent. on £11,500 » 
38 per cent. on £28,000 » 
39 per cent. on £55,000 » 


If a trader desires and is entitled to more than 20 per cent. 
discount under the above scale, he must apply to the Associa- 
tion for grading, which is granted conditional on his signing 
an agreemient. If the trader's net purchases entitle him to 
a discount of from 22 per cent. to 28 per cent., he must sign 
the retailers agreement, the main feature of which is that 
he agrees not to advertise, stock, or solicit orders for, lampe 
of. other than Association makes. If the trader's net pur- 
chases entitle him to a discount of 30 per cent. or more, he 
must sign the factor's agreement, the main feature of which 
is that he agrecs not to advertise, stock, solicit orders for, 
or sell lamps other than Association makes. Thus, the re- 
tailer under his agreement may sell non-Association lamps 
only if requested to do so, and must then obtain them speci- 
ally for his customer. But the factor must not on any. 
account sell-non-Association lamps. Such factors are, in prac- 
tice, agents for the associated tirins, and it has been stated 
that their number is about 50. 

The Association has a system whereby the whole of the 
manufacturers and factors are periodically informed of the 
discount grading of customers, besides which they have в 
register of approved 20 per cent. traders. It is а rule of the 
Association, and a stipulation in the factor's and retailer's 
agreements, that no trader shall be supplied at other than 
the discount advertised by the Association. In no case may 
a manufacturer or factor give more than 20 per cent. discount 
to any firm without the sanction of the Association. 

A condition of sale of all Association lamps is that they 
shall be sold to the user at the prices fixed by the Association, 
and all distributors are compelled to insert the price main- 
tenance clause as а condition ot sale, as well as to withhold 
supplies from any purchaser infringing the sales terms of the 
Association. 

Should a factor handle any other than Association lamps, 
or resell at discounts other than those prescribed by the Asso- 
ciation, supplies may be withheld, and he may be put upon 
the list prices net” register. Should a retailer on pre- 
ferential discount stock, advertise, or solicit orders for other 
than Association lamps he may be down-graded to the basic 
discount of 20 per cent., or put upon the list prices net“ 
register. Should either sell to the using public at a price 
other than the price fixed by the Association, he may be put 
upon the list prices net " register of firms who must not be 
given any discount whatever by any Association manufacturer 
or factor. Upon the "list prices net register are placed 
not only firms who have sold at less than fixed prices, but 
aleo all agents for non-Association lamps, all non-Association 
lamp manufacturers, and various firms who are considered 
not to be bona-fide retailers, e.g., firms who claim to be 
retailers in order to get lumps at trade discount for their own 
use. This ''list prices net °’ register, which appears to be 
known in the trade as the '' black list," contains the names 
of about 100 firms. 

It will be seen that the prices of electric lamps to the public 
are completely controlled by the Association as regards 
between 90 per cent. and 95 per cent. of the home supply. 
We have now to state that a manufacturer of electric lamps 
who is not a member of the Association has the normal 
channels of the distributing trade in large part closed to him. 
A new firm of lamp manufacturers starting up in business 
and declining to join, or being refused admission to, the 
Association, would have to depend for the bulk of its sales 
on large consumers, such as Government departments, muni- 
cipalities, stores, factories, theatres, hotels, collieries, or rail- 
way companies. If such a firm wished to sell to the general 
public it would have to rely almost entirely upon factors 
dealing only in non-Association lamps, or upon very small 
retailers, each df whose total purchases of lamps amount to 
less than £70 per annum. 


The position of the non-Association manufacturer is likely 


to be even more difficult in the future than hitherto, bv 
reason of the introduction of the half-watt lamp. No agent 
hikes to admit to his customers that he cannot supplv the 
latest pattern in any line of goods. but since the half-watt 
lamp is at present controlled under Association patents, апу 
retailer who becomes an agent for,a non-Association lamp 
cannot procure a half-watt lamp except at list prices net.“ 
und if he is a retailer in a fairly large way of business, һе 


cannot get the preferential discounts on the half-watt and 
other Association lamps unless he binds himself not to stock, - 
advertise, or solicit orders for, any non-Association lamp. 
This is no more than a particular instance of a general prin- 
ciple.. The lamps made. by the. leading · Association manu- 
facturers are widely advertised, and every substantial retailer 
must be called upon, by a large proportion of his customers, 
to supply such lamps, but as soon as his turnover in Aseocia- 
tion lamps reaches £70 per annuin he has a strony cash in- 
ducement to give the cold shoulder to any lamp made by a 
non-Association firm. As regards the sale of lamps to the 
general public, the Association, for good or for ill, can exclude 
the non-Association manufacturer from all but the tringes of 
the distributing trade. | | | 
(To be continued.) 
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NEW ELECTRICAL DEVICES, FITTINGS, . 
AND PLANT, - | 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered uf 
sufficient interest, | 


The Easy-Fix " Conduit Fittings. 

Every device by which the cost of installing electric wiring 
can be reduced is of value to the industry, and in this respect 
the conduit fittings introduced by the Easy-Fix ” FITTINGS 
Co., of 66, Victoria Street, S. W. I. offer distinct advantages. 
They are designed for use with switches, ceiling roses, and 
wall sockets, and dispense with wood blocks and their aécom- 
panying disadvantages, such as the necessity of cutting them 
to suit requirements, the loop of unprotected wire behind 
the block— where it may be in contact with a damp wall— | 


— 


"Uo. ГА 


75. 


Ес. 2.—CEiLINxd Rose (BASE). 


Fig. 1.—THROUGH 
OUTLET Box. 


Lid. 4.—SwiTCH 
MOUNTED. 


Fic. o.—ULNIVERSAL OUTLET Box. 
the difficulty of ensuring the earthing’ of the switch cover, 
&c. The attachment of accessories to conduit fittings by 
screws also wives rise to trouble, and offers scope for slovenly 
work. In the Easy-Fix " system, as the name implies, 
all these difficulties are obviated. Fig. 1 shows a through 
outlet box, which, it will be seen, is provided with three 
internal lugs, which engage in slots formed on the wings of 
the special ceiling rose, fig. 2, or switch, fig. 3; the latter 
is securely fixed in place by screwing on the cover, which in 
the case of the switch is of metal, and thus eartha the exposed 
metal parts to the conduit, without the use of a special earth- 
ing screw. Fig. 4 is a ghost view of the complete switch in 
place, showing the method of locking it to the box: Fig. 5 

shows a universal type of outlet box, and othef patterns 
are made, but only about half a dozen are required to cover 
all requirements. The ceiling roses and wall sockets “are 
made in accordance with the British Engineering Standards 
Association's specification, and all the fittings are standardised ` 
as far ав possible, the same boxes serving for roses, brackets, 
rigid pendants, switches, &c. They cam be used with апу 
wiring system, suitable devices being provided for the pur- 
pose where necessary. such as an earthing clamp inside the 
bax for metal-sheutbed wire. Those illustrated are castings, 
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but a line of boxes is in preparation of pressed steel, ein- 
bodying the same features, and covered with a white enamelled 
fibre ring which gives them a very neat apearance. By the 
use of the Easy-Fix " system, it is claimed, a material 
economy is eflected on the cost of every outlet. 


A “ Mazdalux ” Ceiling Unit. 


E THE British THomson-Houston Co., Lrp., Mazda House, 
77, Upper Thames Street. E.C.4, has recently introduced a 
very compact ceiling unit (fig. 6). This consists of a metal 


Fic. 6.—' MAZADLUX '' CEILING Unit. 


reflector, lampholder and housing suitable for direct attach- 
ment to a ceiling. The upper part is cut away, as shown, to 
permit the entry of casing, conduit or wires. 


The“ Hoadley " Current Limiter. 


Messrs. DRAKE & GonHAM WHOLESALE, Lro., 67, Long Acre, 


W.C.2, have sent us particulars of a current limiting device, 
which, although not new, has been greatly improved upon 
and re-designed. The iain feature of the Hoadley limiter 
(fig. 7) is а coil (л), taking the main current, one end ої 
which is connected to the circuit through terminal B, and the 


Fic. 7. Tun HOADLEY ” CURRENT. LIMITER. 


other end is connected through a tripping arrangement c and 
2 mercury switch р to terminal E. Entering the coil is an 
armature F pivoted at a and bearing a striking piece H. When 
the current through the coil exceeds a predetermined limit 
the armature is drawn into the coil, and the striking piece 
trips the switch c which, being rigidly fixed, raises the bar 7, 
breaking the circuit at the mercury cup. The armature is 
immediately released, but if the current is still excessive the 
circuit is again broken, and this action goes on until a lamp 
or lamps are switched off and the current is reduced. 


A New British Moror.—The sole British agent for the 
motors described in the ELzcrTRICAL Review of March 19th 
under the above heading is the ENTERPRISE MANUFACTURING 
Co., Lro., Gun Street Electrical Works, Bishopsgate, E.1. 


П 


CORRESPONDBNCE, 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 
the following. week. Correspondents should forward thew o- 
oations at the earliest possible moment. Mo letter cam be published | 
unless we have the writer's name and address in our possession, 


Cost of Living in India. 


It might interest those thinking of accepting a t in 
India to know something about е 8 mu of living 
[rom & woman who has spent some years out here. As to 
the value of the rupee, in spite of the favourable rate of 
exchange, viz.. 2s. 9d. to 2s. lld., the purchasing power of 
the rupee is actually down fifty per cent., taken all round. 

In pre-war days a young single assistant engineer in an 
up-country station might reasonably expect to start on from 
Rs. 350 to Rs. 450 per mensem, with the usual free quarters, 
medical attendance, passage out and home, and six months' 
leave on full pay at the end of, say, five years' service. 

In the present state of affairs, and possibly for many years 
to come, the above conditions would be quite inadequate if 
a young man hoped to put by a little for his efforts. In 
towns, housing and even hotel accommiodation is very diffi- 
cult to procure, the former running from Rs. 80 to Rs. 110 
per month for flats, Rs. 150 and over for houses, and the 
latter from Rs. 175 to Ка? 225 per month for a single room. 

To run your own small establishment on the most econo- 
mical grounds, servants’ wages alone cost approximately 
Rs. 100 per month; even in an hotel you would have to keep 
а boy and рау him Rs. 30 per month, besides various other 
tips, probably running to another Rs. 30, if you wished to 
get any attention. 

The married man is at a stil greater disadvantage, for a 
conveyance is an absolute necessity. A carriage, borse, and 
groom can be hired in towns for Rs. 190 per month; pre- 
viously the price was Rs. 60: HL С | 

If there is à child an ayah is a necessity—a further cost 
of Rs. 30. 

If two shared a flat, or three or four formed a chummery, 
the messing bills would run to approximately Rs. 150 per 
head. Clothing is another serious problem, a drill suit costing 
from Rs. 90 to Rs. 30, and these are required in numbers, 
as the '' dhobi takes саге they do not last vou too long. 
A lounge suit costs Rs. 80 to Rs. 190. English boots are 
Rs. 35 per pair; country boots are not worth the purchase. 

I think I have given sufficient general details above, which 
do not include gymkhana and club subscriptions, &c., and 
would summarise the minimum starting salaries as follows :— 

(a) А single young mechanic, Rs. 450 per month. 

(b) An assistant engineer (unmarried), Rs. 750 per month. 

(с) No responsible position should be accepted under 
Rs. 1,000 per month. | | 

It is understood that the usual free allowances will be 
given as stated previously; this is really a most essential 
clause in all agreements. Ап ordinary " box walla," or 
merchant's assistant in a merchant's office, will draw his 
Rs. 1,000 per month, plus allowances, and think himself 
badly off. | 


February 95th, 1920. | | 
[We are very much indebted to our correspondent for this 
excellent statement of living conditions in India.—Eps. ELEc. 
Rev.] | m | | - 
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| Western India. 


Automatic Switching for Street Lamps. 


It would be interesting to know if automatic clock ewitches 
have been found satisfactory for operating street lamps. 
These switches are now being developed to a considerable 
extent for working gas lamps. which leads to great economies, 
as lamplighters are not required and also because the lamps 
can be lighted and shut off at the correct times, whereas with 
lamplighters they must be put on long before dark and shut 
off after daylight to allow for the time that the lamplighter 
uses in going round. | aur 

Clock switches did not get a good пате. for electric lighting 
purposes in days gone by, but one would like to know if there. 
have been improvements since. | 

C. Turnbull. 


Electricity Works. North Shields. 
March 19th, 1920. 


Wages in Kinemas and in the Electrical Industry. 


In an article of mine, Electricity and Kinematography,“ 
which you published in your issue of Sept. 5th, 1919, I briefly 
dealt with the status of the kinema operator. It 1s interesting 
to note that his position has now become more definite and 
recognised, and that he has attained unto в wage which would 
bring joy to many a hard-working shift engineer or technolo- 
gist. Electricity, as I pointed out in the article, plays an 
important part in picture projection, and it в insisted (and 
rightly) that a chief operator must have had at least two 

ears’ experience. 

d But са two years іп an operating-box сап hardly be taken 
as а thorough claim to electrical competence, though it cer- 
tainly gives plenty of time for an operator to get “ the hang 
of his cquipment—and practice, it 1s said, makes perfect. Аз 
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I have pointed out elsewhere, we have in kinematography 
an outstanding example of co-operating electrical appliances 
and methods which function so well as to require little or no 
skilled attention. Still, in view of the nature of projection 
work, it is necessary to ensure at least a modicum of technical 
skill on the part of the operator. 

Not very long ago a kinema operator was lauded in the 
Press because he was said to have saved the situation, and 
innuinerable lives, when a fire occurred in the operating-box. 
The plain fact of the matter was that no fire should have 
taken place at all; with a skilled (or should I say experienced) 
operator-clectrician, the risk of a fire outbreak is so remote 
as to be negligible. | 

I call to mind the chief operator of a kinema in a Midland 
town who proudly demonstrated his knowledge of c .am's 
Law ( Ho-heir's Lorr," as he termed it!). 
explained. with one amp. and one volt you get a resistance 
of one ohm. You can't deny that. In iny ^ box the juice 
is 70 amps. at 70 volts, so that, by my reckoning, gives a 
resistance of 70 ohins. A logical and plausible argument. 

This man was considered a good chief operator, and he is 
but one of many who, knowing little or nothing of the 
theoretical side of their electrical work, yet manage to carry 
on " quite well in practice (thanks to efficient апа safe elec- 
trical design). Now this raises an important issue: If, with 
a superficial technical knowledge and a job which does not 
demand skill of a high order, а kinema operator can celain 
the respectable wage of 45 per week, isn't it time the elec- 
trical industry woke up to the fact that many of its highly- 
skilled workers are receiving shamefully low рау in com- 
parison? Of course, the kinema operator has realised. the 
deadly power of combination. Yet his work, after all, is 
only for entertainment purposes (admittedly useful), while 
the electrical industrv is plaving a most important and ever 
broadening part in the productive life of the cominunity. 


Verbum. sap. 
G. E. Moore. 
London, N., March 22nd, 1920. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Ssr1on-Jones, O'Dett Амр 
TEPHENS, Chartered Patent Agents, 245, High Holborn, London, W.C. I. 


1920. 


6.939. Electric valve or lamp relay and intervalve transformer.“ G. A. 
Martner. March Rth. 

6,946. “Sparking plugs. F. A. I.. Jonsson. March th. 

6.971. Sparking plug." G. C. Lazensy. March Fth. 

6,974. "Wireless telegraphy or. telephony." O. Гноккускөкт, March Rth, 

6,977. Subscribers? instruments for telephone Steins.“ E. A. 
PetitHORY and Sikur NS ROS. & Co. March Sth. 

6,980. Electric heaters.” H. M. Scccutvas.. March Rih. 

6,988. '' Telephone transmitters.” ALIESSNER INVENTIONS CORPORATION, 
March &th. (United States, March ЫН, 1919.) 

6.990. *'' Sound-reproducers for talking-machines, — telephones, е." E: 
Paterson. March 8th. 

U. 8. hiectru-therapeutic plates.“ S. Porter. March 8th. 

7.003. “ Detection signals." E. E. and S. l'. Maksu. March ММ, 

7,004. *'' Thermal circuit closer.” II. FaiRBRoneRr (И. Sichen). March. 8th, 

7. 20. biectric heater," P. J. II. Векхако. March ath, 

7.023. Storage electric batteries," W. E. Нол and L. J. Peakson. 
March 8th. (United States, September oth, 1:15.) 

7.021. Storage electric batteries and separators for elements. thereof.” 
X. E. Номахо and J. M. SIS NLE. March. Sch. (United. States, Мау 17th, 
1:49.) 

7,038. Electric circuit breakers, &c." J. Hate. March К. 

(39. '* ime-lag devices," J. Hart. March Nth. 

7,046. ''Remagnetising device." G. A. Foren. M irch Rth. 
Stats, March on, 19]*.) 

7.060. nelegraph printing systems.” Астомунс TELEPHONE MANUFAC- 
TURING Co., Н. Н. Harrison and S. R. Sunn. March dh. 

7.084. Key and receiving gear for wireless telegraphs.’ J. SWINBOURNE. 
March 9th. 

7.00 2. Method of using electric lamps to illuminate heated, &c., cham- 
bers.“ A. W. Bripces. March Ath. 

7.099. '' Detachable sparking plug." l. Weres. March th. 


(United 


7.106. junction box for electric wiring sv seems.“ J. C. Wr. 
March 9th. É 
7,103. © Device for packing and carrying Marconi bulbs." A. ASLEY. 


March 9th. 

7.140. Electric. targets" P. Ii. March Sth. 
7.142 “Systems of electric ship propulsion." Leiten Тномђох- Houston 
Co. (General Electric Co., U. S. X.). March fth. 

7.147. Electric storage batteries ot accumulators.” G. R. N. Махс 
and THE PRiICHETT, AND Сбор AND. EEC IKL Power Storace Со. March 9th. 

7.160. ** Miners’ safety, &c., electric hand lamps." G. OrpuaM, J. Ош- 
HAM, О. Огонам, and ОгонАм & SON. March 9th. 

7,163. “ Automatic switch for electric heating appliances.“ 
SrePHENS. March 9th. 

7,176, *' Electron-releasing devices." J. E. I. LIST IE. Db. March Yth. (Ger- 
many. December 12th, 1919.) : 

7. 199. Guiding devices for trolleys of electric tramway, &., vehicles." 
R. N. Вкл». ку and А. Е. NASN. March ТО, 

7.210. Electric. heaters," W. Marries. March МИМ, 

7,224. "'Cord-grips for electric lamp holders," V. Horer. March 10th. 

7.235. '' Magneto-lectric ignition apparatus.” Н. G. C. FAkWEATHER 
(Aktiebolaget Svenska Elektromagneter). March 10th, 

7.2535. Electric-starting apparatus." Н. G. Ахоке. March 10th. 

7.256. Thermionic tubes for wireless transmission systems.” S. BRyDON, 
A. G. T. Cess, S. Jonsson and J. H. Winrragrge.Swivros,. March lth. 

7,268. ''Refletors for lamps, &c.“ Вьхјлміх Ecrcikic, LiD.. and G. Cwr- 
BELL. March 10th. 

7,280. Deflagration apparatus for testing the electrostatic rigidity of in- 
sulating materials." A. R. Martnis. March 10th. 

7.286. Telephone fittings." M. H. Spresckk. Morch ТО. 

7,349. © Blectrically-opersted illuminated udvertising, Ac., signs." A. S. 
ElL ERTO. March 11th. 

7.346. Circuit interrupters.’ British THoysan- Houston Co. (General Elec, 
tric Ca., FE. S. J.). March Ith. PE = 


B. G. C. 


"Now," he. 


"4 


„ * * " * 
7. 48. Electric switches," Bgirisit THomsox-Housron Co. (General Electric 


Co., U. S. v.). March IIth. 


T uin '" Grill lor gas and electric cooking stove." Н. II. BEN. March 
1 

2.363. “Generation, transmission, or distribution of electricity." FERRANTI, 
I. b., W. II. Hansrock, II. Hawkins and A. H. Нес». March 11th. 

7,365. “Safety device dor electric. generators," SIEMENS-SCIUCKEKTWERKE. 
March Lith. (Germany, October 23rd, 1918.) 

7.37 7. Aerials for wireless signalling," T. L. ECXERSLEVY. March IIth. 

4578. „ Electrodes for electric welding." J. H. PATERSON and PREMIER 
Eurer Weeping Co. March. И. 

7. . | Storage battery Iocomonves," Masch Srokack Battery Loco- 
MotiVE Со. March ТИВ, (C nited. States, August Sist, 1918.) 

7. 0 O tt Sparking plugs J. E. Barrow. March 12th. 

7.4310 8 Device Jor. winding armature coils." J. A. Ebey. March 12th. 

7. 2. Y blectric-Stgnolling apparatus." J. L. Major and F. 8. 8. Warrs. 
March ЫМ. 

7. 154. Electric relays.” М. D. люмҥҥккуттесн. March 12th. 

7. 407. Method of carrying or storing electric-light bulbs.” 
March 12th, a 

4. '' Pelephone receivers," M. BakrRAsSrorRD, March 12th. y 

£M Electrice signalling systems.“ К. G. Быш, W. C. Davey and 
Sra NG Fre & Еоксткіс Co. March 2th. 

7.50.3. Electric signals.” P. H. Popusyjre. March 12th. 

7.504. Producing low-frequency varying current or voltage by thermionic 
on circuits.“ W. A. Apeceton, S. H. Lone and А. K. Macrorik. March 
wth, 

1.917. “ Ignition devices for internalcombustion engines, &c.” 
DossoN and W. l'ick AKh. March 13th. 

22023. Switches for electric signalling systems.’ 
Маїтеныл. March 13th. 

7.542. Switeh and. fuse contacts," CattLENDER s. CABLE: & CONSTRUCTION 
Со. and J. К. Watson. March 130. 

7,544. "' Electric starting and. regulating switches.’ 
F. J. SurNrToN & Co. March. th, 

7,56]. ‘Systems of electric motor control.” 
Co. (General Electric Co., U. S..). March 1З. 

7.574. "t Galvanometers"" J. Киль and JrteGRAPH CONSTRUCTION & 
Maintenance Co. March 13th. 


A. ASTLEY. 


D. R. 
"К. Brunt and II. F. 
C. J. Marcerison and 


Britisu Trhomson-Houstos 


PUBLISHED SPECIFICATIONS. 


‘The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent procecding» will be taken. 


1914. 


11.7. INDICATING ARRANGEMENTS FOR ELECTRICITY SUPPLY. SyoTEMsS. A. J. J. 
Marguerond and R. Е. J. D. Du Rousset. May 12th, 1314. 


1916. 


16,862. CONNECTION FOR ELECTRIC Levos., P. Clerget and Soc. Clerget Blin, 
et Cie. November 24th, 1916. (1.38, 40.) 


1919. 

276. ELECTRIC SWITCH FOR USE. WITH BURGLAR ALARMS. G. Nissen. January 
dth, 1919. (138,57) 

1.2599. ARKAS.EMENT FOR INDICATING OR СТИЛУ М. VIBRATORY MOVEMENTS OF 
AMULITUDES. INSI FEICIENT 10 EFFECT. IME OPENING OH CLOSING OF AN ELECTRIC 
CIRCUIT. OR TO. GIVE у VISUAL. INDICATION, Automatic Telephone Manufacturing 
Co. and S. R. Smith. January 17th, 1919. (138,966. ) 

1.271. EtgcrRO-PLAdING, C. A. bolton. January I7th, 1919. (138.967) 

1. 170. SIGNALLING SYSTEMS FOR Sr IN. MINES AND FOR. SIMILAR. PURPOSES. 
Sterling Telephone & Biatrice Co., EF. G. Bell and W. €. Davey. January 
zih, 1/19. (133,968) 

L682, APPARATUS. FOR. ELECTRICALLY TESTING MAGNETOS AND THE LIKE, A. 
Hewlett. January 23rd, 1919. (138,970.) 

2.28 0. APPARATUS FOR. DISCOVERING AND DETERMINING ELECTRICALLY THE LOCA- 
HON OF VEINS OF ORF OR MINER. H. T. F. Lundberg and H. J. II. 
Nathorst. July Rth, 1918. (129.621.) 

2.042. SUPPORTING MEANS FORK LIGHT-DIEEUSING. SHADES ON ELECTRIC. LAMP», 
C, II. Kiiching. February. Ist, 1919. (138 980.) 

1. 407. IA. chice swiTCHES. Cable Accessories Co., F. II. Reeves and A. 
Crawford. February 12th, 1919. (4. 987.) 

teri. ЛОМА ORK . A-AU TA, TELEPHONE SYSTEMS. Automatic Tele- 
phone Manufacturing Со. and Н. М, Friendly. February. 20th, 1919. (139,000 ) 

1. u. ELECTRIC мокок RATTERIES. London Battery Co, and lz. W. Clarke. 
February дїм, 1919. (139.00 J.) 

4.450. ELECTRICAL. SIGNALLING SYSTEMS SUCH AS ARE. USED. ix MINES. Auto- 
matio Telephone Manufacturing Со. and II. Green, February nd. 199. 
(139,003.) 

4.460. ELECTRICAL. SIGNALLING SYSTEMS SUCH AS ARE USED IN. MINES. Auto- 
matic Telephone Manufacturing Со. and Н. Green, February 22nd, 1219. 
(1:39 004, ) 

5,4324. ELECTRIC SWITCHES. 
129.254.) 

6.564. PROTECIIVE DEVICES FOR ELECTRIC CIRCUM S. British Thomson-Houston 
Co. (General Electric Co, US А), March 19th, 1919. 1139,032.) 

7388. ELkcrROMOTOR. W. R. Svkes Interlocking Signal Со. and R. W. 
Torrant. March 24th, 1919. (139,048) 

7. K. W. QUARTZ MERCURY VAPOUR LAMPS. April 24h, 191%. 
(125,944) 

НО]. ELECTRICAL RFLAYS. OR CONTACT-MAKERS FOR MINE SIGNALLING APPARATUS 
AND FOR OTHER PURPOSES. J. R. I.. Allott and E. Dean. April 5th, 1919. 
(E33,005.) | 

1. 2%, Enrerric ruses. II. J. Abbott. April Pith, 121). (1,061 ) 

10.220. MEANS FOR VENTILATING DYNAMO-ELECIKRIC MACHINES, W. Holt and 
Biol, Lid. April 24th, 1919. (1:39,0406.) 

12.589. Iz C TEC weeping токо. II. F. Kuntzmann. May 19th, 1912 
(139,078.) 

13,998. COVERS TO ELECTRIC SWITCHES, BELL PUSHES., WALL PLUGS, SOCKETS 
AND 1HE Like. J. А. Bower. June 2nd, 1919. (139.080.) 

14.002. ELECTRIC HEATERS FOR IRONING, COOKING, HEATING, AND LIKE 
APPARATUS. P. P. Meunier. June 4th, 1918. (127,8206.) 

14.110. Exvectric swircHES. A. P. Rutherford. June 4th, 1919. (139.087 .) 

17427. Evectric ызшнтккх. B. L. Dechelle. July 12th, 1918. (129,653.) 

18,301. AUTOMATIC. OR SEMI-AUTOMATIC. TELEPHONE SYSTEMS, Automatic Tele- 
phone Manufacturing Co. November 4th, 1918. (134,812) 

20.116. Thermostats, M. J. Mellersh-Jacekson.— (Cutler-Hlammer Manufac- 
turning Co.). January 21м, 1919. (Divided application on 1.571,19.) 
139111.) 

23.811. DEVICE FOR TESTING А PERSON'S. STEADINESS OF HAND AND ACCURACY 
or мм. Riebe-Kugellager-und Werkzeugfabrik Ges. (in liquidation). Novem- 
ber 6th, 1918. (134, 521.) 

24.856. ErrcrRIC rts сосРихс. O. Kessler and W. P. Hainmond. Octo- 
ber 10th, 1919. (139.128.) 

24.927. ELECTRICAL DAIVING MEANS FOR PHONOGRAPHS OR THE LIKE. J. Russ 
and Р. J. Russ. September Ist, 1917. (133,715.) . . 

20.404. FKLFCTRIC. &WITCHES. V. Е. Јоусе and Park Royal Engineering 
Works. May. 28th. 1919. (Divided application on 13.453519.) (139,135.) 

2447. AUDIBLE AND VISUAL SIGNALS AS. USED. FOR. MINING-SHAPT. SIGNALS. ANT 
тнк Like, W. О. Vicary. November 26th, 1919. (138,136.) 


Beniamin Electric, Lid. July 3rd, 1918. 


Н. George. 


30.970. Automatic TELEPHONE systems. D. 6, Hulfish. December 8th, 1917, 


(Divjded application on 121,471.) (130.817. 
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THE TRANSPORT PROBLEM. 


DURING last week several important events took place 
bearing directly upon the transport problem, both as it 
affects London ard as it affects the whole country. It is 
gratifying to observe that this question is now receiving 
the attention that is its due, but which it never could gain 
until it was forced upon the notice of the public by touching 
their most sensitive spot—their pockets. We have pre- 
viously remarked that the average man is reluctant to pay 
for transport service ; hence the demand of the London Rail- 
way Companies for power to inorease their charges, backed 
up with proofs that otherwise they cannot continue solvent, 
has brought the facts home to him with unpleasant 
emphasis. Ав Sir Eric Geddes said in his presidential 
address to the new-born Institute of Transport last week : 
“ Tbe State is faced with this: Under pre-war conditions cf 
revenue, no one single transportation agency can continue 
to exist. And yet their healthy existence and development 
are vital to the State. And at long last the public are 
coming to understand this." “ Тће interests of the com- 
munity and the interests of the transport agencies are one.“ 

Sir Eric dealt with the subject of transport in relation to 
the State, and showed that State control was indispensable 
though he avoided any direct discussion of the policy of 
State ownership; State control, however, necessarily 
involves a national guarantee that private capital shall 
receive a fair return, while it demands that the transport 
service shall be improved to the utmost, and that devastating 
disputes with Labour shall not occur. In order to provide 
the information required for these purposes, he laid great 
stress on the necessity of securing accurate comparative 
statistics and data from the operating companies, and fore- 
shadowed legislation to that end. One passage in his 
address seems rather ominous—namely, that in which he 
invites the new Institute to act as umpire” in the battle 
between alternating and direct current, in connection with 
the impending “ great extensions of the application of elec- 
tricity to railway traction.” From past experience, we 
know only too well the harmful results of a “ battle of 
this kind, and we sincerely trust that every effort will be 
made to arrive at a definite decision without embarking on 
a protracted controversy. 

We fear that the appointment of a Transport Advisory 
Committee last week to consider whether and what regula- 
tions should be made for the electrification of railways in 
respect of interchange of traffic, uniformity of system, &c., 
beare only too close a retemblance to the inauguration of 
the contemplated battle. These Committees! We know 
them well. They possess unlimited powers and possi- 


bilities of delaying progress; they meet cnce a month, and 
take a year to collect evidence, and another year to шаке up 


their minds—and then their advice is not adopted. We 
must make an exception, however, in the case of the 
Advisory Cen mittce on Londen Treffic, which published itg 
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Report also last week. This Committee, under the guid- 
ance of a man of “ push and go,” has accomplished its task 
with comparative celerity, and has arrived at no uncertain 
decision. Its recommendations are admirable—above all, 
that which calls for the appointment of a supreme traffic 
authority for London, consisting of three members, giving 
their whole time to their work, and invested with the 
necessary powers by the Ministry of Transport. These are 
the fundamental conditions which must be fulfilled to 
secure results, and to secure them quickly. Volun- 
tary unpaid Committees, of which we have во 
many that hardly anyone has escaped being put 
on one or other, are ineffective and futile so far as 
administration is concerned ; if control is necessary, let it be 
in the hands of a whole-time body of the least possible 
number of men, with full authority. Then we shall get 
things done. There is nc work so inefficient as work 
that is not paid for. The exceptions only prove this rule. 

The need for a supreme authority for London traffic has 
been so often рош. out by Commissions of Inquiry, and 
we have 80 consistently endorsed the demand, that we need 
Bay little further on this point; we hope that Sir Eric 
Geddes, who has already shown a willingness to be guided 
by advice, will lose no time before he calls this authority 
into being. 

In the meantime, the case of the London Electric Rail- 
ways brooks no delay; it cannot wait for the Authority, 
and Parliament is, therefore, dealing with it. We are 
pleased to see that the House of Commons has bowed 
before the facte, and that the opposition of the London 
M.P.'s to the Bill has been withdrawn. As Mr. J. H. 
Thomas most rightly pointed out, here was a case where 
enfployers and employed were in absolute concord—and 
promptly people declared that it was ап unholy alliance 
against the public! The prospect before the Whitley 
Councils would be poor indeed if this were the general 
attitude towards their conciliation schemes. 


Yes! Another Committee—as though 
we had not had enough already ! Aud what 
do we want to know now? Answer: 
How to increase production! To help us to increase our 
production of manufactured goods, let us then first, increase 
our production of Government-appointed Committees. The 
exact terms of reference shall be these: To consider and 
advise as to the best means of securing the greatest possible 

roduction consistent with the permanent well-being of 
industry and of the employers and the workpeople engaged 
therein.” We have had discussions and conferences, com- 
mittees and leagues, and what not, for the promotion of 
industrial harmony, but they bave not brought an end to 
industrial unrest, which is the root-cause of low production. 
We have had elaborate movements in favour of Whitley 
Committees, which we thought would prevent disaffec- 
tion by removing the causes thereof before they had time to 
develop. Yet these and Industrial Courts are found to be 
insufficient. We have had agitations for nationalisation 
engineered by those who contend that if we remove the 
obnoxious system of private ownership and let men work for 
the State, every man will feel in honour bound to give his 
best for the common good. But to many this is so thoroughly 
proved to be fallacious that they see in nationalisation a 
sure and certain measure for reducing, rather than 
increasing, production. We have had investigations of 
co-partnership proposals, but again and again they have 
been treated with scorn and derision. ‘The nearest we have 
got to anything which appears to be а practical proposal for 
Securing increased output is payment by results. Мо 
men are making a good thing for themselves along suc 
lines, and we doubt whether this new Committee will offer 
any better recommendation. 
throughout the nation, securing to Capital and Labour alike 
a fair and reasonable share in the results of their efforts and 
abilities, would alone accomplish much ; education regarding 
economic and industrial questions might remove ignorance 


Another 
Committee ? 


An awakened conscience 


which confirms men in the belief that they are doing well 
by their fellows in not working too hard, but education may 
fail to awaken a conscience. Let us have а committee 
therefore, take evidence, make recommendaticns, and hope 
that somebody will read the evidence and follow out the 
recommendations. We will save Old England’s industries 
then by just one more committee. If it should happen that 
we do not succeed, we shall at least have one more and 
better way open—we can appoint yet another! By that 
time—. 


78 ONE of the greatest oversea under- 
тве Пегшап takings established by German financial 
e . : 

Electricity Works, intereste is now proposed to be transferred 
| to foreign ownership. We refer to the 
German Transmarine Electricity Co., of Berlin, which owns 
extensive supply works at Buenos Ayres, and is also con- 
cerned with supply works and tramways in other parte of 
South America. The development of the company’s activity 
in pre-war years was such that a sum of from 15,000,000 
marks to 30,000,000 marks in gold was required almost 
every year to keep pace with the progress made. Owing, 
however, to the depréciation of German currency, it is 
considered that it would be impossible, even if it were 
desirable in the national interest, to raise such large amounts 
in the German market for foreign investments in the future. 
Under these circumstances, the situation of the German 


Transmarine Electricity Co. (D.U.E.G.) would remain 


Stationary unless a way out of the difficulty were found 
мены would permit of the future development of the under- 
taking. 

According to reports in circulation in Germany, various 
foreign interests have sought to obtain possession of the 
company's undertaking in recent months, but the suggestions 
made in this respect failed to meet with the approval of 
the directors. Now, however, it is stated that a provisional 
arrangement, which has the prospect of becoming definite, 
has been entered into with а Spanish-international group 
which is to form а company, to be domiciled - in 
Madrid, to take over the German company’s assets 
in exchange for interest-bearing bonds and A shares in the 
Spanish currency. It is proposed, for instance, to allot for 
each German ordinary share interest bonds for 1,500 
pesetas and 500 pesetas in A shares. The bonds are to 
receive out of the profits of the undertaking interest of up 
to 6 per cent., with cumulative rights for five years; whilst 
on the A shares will devolve one-half of the profits realised 
in excess of 6 per cent., and the other half will be retaincd 
by the Spanish company. The latter will provide the 
funds for the redemption of the preference shares in the 
Germany company at the price of 150 per cent., and of the 
loans issued by the latter, and will also raise the consider- 
able amount of fresh capital which will be required for tbe 
future development of the undertaking. 

The prospective transfer of the undertaking to foreign 
control is regretted in German industrial circles, although it 
is considered desirable to obtain securities which have a 
market abroad, and could be of advantage in the provision 
of foreign exchange. As far as the capital is concerned, the 
ordinary shares amounted to 120,000,000 marks, and they 
were recently quoted in Switzerland at 60 per cent. of their 
nominal value. The preference shares total 30,000,000 
marks, and are redeemable at 110 per cent., whereas the 


Spanish offer comprises purchase at the price of 150 per 


cent., so that the holders of these shares stand to gain the 
most. In addition, the loan capital of the German com- 
pany exceeds 105,000,000 marks. The holders of ordinary 
shares who have received no dividend since the end of 1916 
will be sacrificing one-half of their prospects of profits by 
accepting 6 per cent. bonds, but, on the other hand, they 
have the right to 50 per cent. of the surplus remaining 
after the payment of the 6 percent. It appears that at least 
one-third of the ordinary capital has been purchased in 
recent months for foreign account, chiefly Switzerland, and 
Swiss interests have sought to secure control over the 
undertaking, but the offers made are said to have been less 
favourable to the Germans than those put forward by the 
Spanish group, as above mentioned. 
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IMPROVISATION: AND SOME ACTIVE-SERVICE REMINISCENCES. 


By G. E. 


In primitive life the faculty of invention or impro- 
visation may be found in its essential. Pre-historic 
man discovered, by some process of reasoning or bitter 
experience, that a stone could be extemporised into an 
effective weapon. And he also found that the stone 
could be used as a tool. By subsequent expedients, 
through many years, the stone evolved into а much 
more efficient weapon or tool—until eventually it be- 
came the medium for still more effective substitutes. 

The so-called lodestone is a particularly good example 
of а natural object being utilised with practically no 
modification. Some ''heathen Chinee of an inventor 
was not slow to realise its utility. 

In the case of the simple stone an ordinary object 
was utilised first in its natural state, and later modified 
апа improved. And looking back on the evolution of 
the stone, and, indeed, that of industry, all succeeding 
steps appear as a series of expedients, of improvisa- 
tions, of progressive modifications—all impelled and 
stimulated by human wants and ambitions. 

The impromptu-spirit does not seem to be encouraged 
very much in young folk nowadays. Ready-made toy 
devices of all kinds are on the market; although theee 
are certainly an aid to ingenuity they can hardly be 
so effective as regards latent inventiveness, pride ‘n 
achievement, and teaching any principles involved. The 
writer remembers some of his own early and rather 
pathetic experiments with extemporised odds and ends. 
Do boys still try to make frictional electric machines 
out of old whisky bottles, and wait under arc-lamp 
standards to beg carbon stumps for their home-made 
tomato-tin cells? 

Jules Verne always credited his heroes with an extra- 
ordinary and unfailing skill in improvising. In the 
present epidemic of novels and film-dramas of the 
uninhabited island type, neither heroes nor heroines 
set about the provision of, say, a generating station and 
electric lighting, heating, and other devices out of 
„nothing. But perhaps that sort of stuff would be 


unacceptable. Surely this points to а general lack of . 


electrical knowledge and of the handyman ability? 


The great war was the cause of what may be termed 
& wave of improvisation. Britain was in many par- 
ticulars utterly transformed. In the case of the Ex- 
peditionary Forces the need for improvising was of a 
much more pressing and primal nature—indeed, in 
many ways, life at the Front constituted the biggest 


lapse into the simple life ever experienced. The work 


of field companies of the Royal Engineers called for a 
considerable amount of improvisation, but apart from 


that there was a кенеа, incentive towards extem- 


porising. 

Was not the dug-out but an impromptu form of 
dwelling! And in the first gas attack in 1915, was it 
not а fortunate expedient thought of and acted on, on 
the spur of the moment, which saved the situation! 

There is no doubt that during the first stages of 


the war the need for improvising was felt far more 


by our Army than that of the enemy, in view 
of the latter's thorough preparedness. Fortunately, 


MOORE. 


„Tommy, whether of the old or new type, was not 
found wanting—look at the uses to which the tin 


hat was put, the biscuit-tin huts, and so forth. A 


book, or many books, could be written on this aspect 
of the war alone. 
Many а linesman cursed that failing of the infantry 


. (and especially the Portuguese), which oft-times meant 


97 


that ‘‘‘ Dis’ on such-and- such a line was caused by 


somebody purloining a length of wire. It was diff- 
cult to cut, and the steel strands hardly improved a / 


knife, but it was very useful for all manner of things. 

In the technical corps improvisation of a specialised 
form was called for. In many cases, tools and materials 
might be conspicuous by their absence or painfully in- 
sufficient, and great difficulty would often be experienced 


in obtaining stores. You might, for example, urgently - 


require a certain substance, and you would accordingly 
indent for 1 Ib. of it. After the inevitable circumlocu- 


Fia. 2. 


tion, either of two things might happen: You would 
receive nothing at all, or you might get 1 cwt. of the 
required substance. 

A few months ago the Tucker microphone, a war 
invention, was examined by the Royal Commission on 
Awards to Inventors." "The idea underlying the micro- 
phone was not new; Dr. Eccles had made a hot-wire 


29) 


microphone before the war, and quite recently Prof. 


McGregor-Morris introduced an anemometer which de- 
pends on the same principle. The Tucker microphone 
was adapted to sound-ranging, and the experiments 
were carried out at the Front in the shell zone (research 
work which was noteworthy if only for that), the origi- 
nal microphones being crude but efficient improvisations 
of oil drums, hot-wires, and Wheatstone bridges. 


The writer now proposes to describe a few gadgets 


more or less improvised on active service. It is to be 


regretted that many much more interesting electrical 


devices—examples of improvisation at the Front—must, 
on account of their military nature, remain unrecorded. 

One instance the writer will always look back to with 
amusement. During several winter months he and а 
few others occupied a barn known as ‘‘ Windy Manor ”’ 
—why it was so named can be guessed! No candle 
could ever hope to survive many minutes on & windy 
night, and it was decided to light the barn electrically. 


A captured 12-volt accumulator (somewhat sulphated), — 


some scraps of cable and bare wire, and one or two 
battered lampholders helped the 2-way intermediate 
installation. The only lamps forthcoming were broken 
100-v. metallic-filament ones. These were mended in 


the classic manner, and those which were persuaded to 
give a respectable light on 12 volts were retained. Even 
these flickered sometimes! Later, it was difficult to get . 


volunteers to carry the accumulator to and from the 
generating station (a portable Austin set), which was 
a considerable distance away. 

In instrument repair work а considerable amount of 
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soldering o? а fine nature was necessary, and the writer 
was asked to convert a light ''iron"' for electrical 
heating. А rough bobbin of metal was fitted on the 
stalk (fig. 1, А), and on this, with suitable layers of 
thin mica, the heating element was wound. The wire 
was of an alloy similar to constantan, of 18 s. w. G. (.048 
inch nowadays!), and attained dull red heat with a 
current of about 24 amps. (A large-capacity battery 
of Edison cells, 12 volts, was available.) Over the wind- 
ings а layer of asbestos engine packing was placed. Thn 
heating wires were joined to flexible leads. Time taken 
to heat up, 3 minutes. | 

Crude though the iron was, it remained in almost 
daily use for over nine months, and it was still on active 
service when the armistice was declared. All ranks, 
including technical officers and visiting brass-hats,"' 
regarded the little electric iron with an astonishment 
that was both laughable and flattering. One or two 
officers, who ought to have known better, were very 
sceptical concerning the conversion. 

Later, another iron, and a much larger one, were 
also converted; in the latter the heating wires were 
laid in two specially-cut linear slots in the copper bit 
(fig. 1, в). Naturally, this method is the most efficient, 
inasmuch as the heat is produced where it is wanted, 
and conduction troubles are obviated. The iron in 
question took about 75 watts, and heated up in 4} 
minutes. 

Like the other smaller irons it never required a new 
heating element (fortunately l), and was in n for 
several months. Sometimes it was left on for seve- 
ral hours by careless users. One such positos was 
memorable. А coat was flung over the unnoticed iron, 


г 


EtecRey 


Fra. 3. 


and when the owner returned two hours later he was 
puzzled to find that his coat had vanished. A prolonged 
search made him no wiser. Suddenly he noticed that 
the iron was covered with black ashes, and when he had 
recovered a sooty cigarette-case from these he realised 
what had happened. 

These irons were by no means works of art, but they 
served their purpose verv well. In connection with 
them the writer came to the same conclusions as Mr. 
C. Turnbull, who has recently contended in these 
columns that the bits and stalks of electric soldering 
irons should be in one piece.* 

Another heater device was in the form of a ''cigar- 
lighter ” (fig. 2) — pipes and cigarettes not being barred. 
This was & mere luxury, of course, but in view of the 
match scarcitv, very welcome. Thin resistance wire 
served as the heater, and in series with it was a length 
of thicker wire. The latter was placed inside a bottle, 
and the heater on the stopper. On the 12-volt circuit 
the lighter took about one ampere. 

One day an officer of high rank appeared on the 
scene; during his tour d' inspection he found himself 
minus matches, and the cigar-lighter was handed to 


* Euro, Rev., September 5th, 1919. 
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bim. The astonishment with which he examined and 
applied the weird thing was very diverting, and it ia 
certain that he regarded the lighter as probably the 
outstanding feature of his visit. 

A surprising amount of heat was given out by the 
series resistance, and the cigar-lighter was more in 
demand for cold hands than it was for its legitimate 
purpose. This unexpected quality led to its disappear- 
ance, for it was afterwards found being used to warm 
the bed of a ''billet." This is a startling example of 
improvisation—not every cigar-lighter can be turned 
into а bed-warmer at will. 

Soon after the armistice a general slackening-off of 
work took place in those units which did not advance 
into Germany. It was decided by the writer and a 
friend that local concerts should be blessed with a lime- 
light equipment. Current was available, but very little 
else. S 

The most awkward proposition was the arc-lamp. 
With a few tools, odd terminals, scraps of metal, &c., 
and an enormous expenditure of energy, the handsome- 
looking apparatus shown in fig. 3 came into being. 
The makers were able to verify the dictum (attributed 
to Edison) that invention equals 10 per cent. inspira- - 
tion plus 90 per cent. perspiration | 

А petrol tin was then adapted to house the arc-lamp. 
А large convex lens was fortunately forthcoming, and 
the whole was fitted on & disused theodolite stand. There 
now remained the provision of а series resistance, as 
the pressure was in the region of 150 volts, and в 
water rheostat” was made. Two more petrol tins 
were requisitioned, opened up, fitted in a wooden con- 
tainer, insulated with cleats, and given а couple of 
adjustable tin electrodes. An ammeter and р.р. switch 
—both of which had seen much service“ up the line "— 
were fitted on the container. The electrolyte was salt 
solution—salt by kind permission of the battalion cook ! 
The petrol tins could be put in parallel or series. 

The début of the limelight set was not altogether a 
triumph. The carbons, on account of their origin 
(scrapped dry cells), spluttered abominably, and the 
arc wandered in a most irritating fashion. The water 
rheostat, too, required watching and adjustment owing 
to temperature rise; that, and the antics of the arc, 
meant a neglected stage— with an interesting innovation 
in stagecraft as a result: artistes had to follow the 
„lime. 

These were not the only worries. The supply failed 
periodically—and the generating station (such as it 
was) was half-a-mile away. The electrician there un- 
doubtedly felt neglected as regards the concert, and he 
had already shown animosity towards the arc-lamp. 
With & species of technical cunning which roused one's 
grudging admiration he had inserted a b-amp. fuse 
in the circuit (the arc-lamp took 8 or 9 amps.), and 
every time the fuse blew he simply inserted another 
of the same size. 

The агс-Јашр distinguished itself for the last time 
at a lecture by Capt. R. W. James on the Shackleton 
Expedition, in which he was scientist. The arc-lamp 
was used inside a projection lantern, and for over an 
hour its behaviour left nothing to be desired. Then 
it became obvious that the tension of the spring was nil 
again, so the lower arm had to be moved up at intervals 
with a handy file. The lecturer's description of how 
the shore party extemporised a hut out of their boat was 
grimly appreciated by the lantern operator—between 
the shocks and burns. 

The arc-lamp is now demobilised and on the reserve. 

During the uneventful days which followed the ar- 
mistice the writer and a friend essayed the construction 
of a simple wireless receiving set. This was a delightful 
example of improvisation. The inductance was made 
up of heavy gauge copper wire wound on a cardboard 
tea canister which had contained beef dripping (and 
hence was well insulated!). Tappings were led to a 
row of drawing-pins on а cendle-waxed base. Connec- 
tion was made by U-shaped brass clips. 

A variable condenser was made from a dissected 
biscuit box and soraps of mioa, a sandwich construction 
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allowing one set of plates to be slid in or out. An elec- 
trolytic detector was easily extemporised, but it was 
later deposed by one of the crystal type. А broken 
Isenthal rheostat (a casualty of April, 1918) served as 
potentiometer. A brave attempt was made to construct 
- receiver, but eventually one had to be borrowed. 
Porcelain cleats and odd bits of ebonite acted as in- 
sulators throughout. 

The erection of the aerial was by no means easy. It 
was composed of two 150-ft. antennes, 3 ft. apart. After 
а vast number of attempts one end was eventually hauled 
up to the bend of a tree about 50 ft. above terra firma. 

The other tree was lower, and was in a farm- 
yard. Ап enormous amount of slime covered and lay 
under the tree, and whoever reached the top would do 
so at imminent risk of falling into the pond. But 
these dangers were as nothing compared to the opposi- 
tion raised by the twenty-five fowls which inhabited the 
tree. According to the farmer, these feathered oppon- 
ents of scientific progress served only one useful purpose 
in life; they woke him punctually at 5 o'clock every 
morning. 

Strategy won the day. The erection of the aerial 
was concluded during the fowls! absence at déjeuner. 
A couple of Ármy pattern biscuit-tins in the pond 
formed a good earth.” 

Other gadgets of the billet included electric 
lighting, & special device which would heat supper o' 


nights in readiness for the author's return, and an 
electric réveillé. This for a time took the form of а 
phonograph which at a predetermined hour began to 
play a rousing military air. Once it started five hours 
too soon, and after that a simple electric bell was in- 
stalled. This was worked from the kitchen of the farm, 
and there a ‘‘ je suis levé’’ message would illuminate 
by way of a reply. | 

All these little devices were held in great awe by the 
simple French villagers. When showing any visitors 
around the farm the programme of the “‘patron ” 
would be as follows: The cows, the horses, the pigs, the 
wires which tapped “ les messages de l'air," а peep 
into the room of “les ingénieurs anglais," the garden 
and orchard, and the electric réveillé. The latter waa 
generally tested two or three times, much to the annoy- 
ance of the said enginecrs. m 

One day the farmer approached the writer regarding 
a little favour. Apparently the various gadgets 
had stimulated his mind, for he said that whilst he 
considered the horse far superior to any engine for 
farm work, he was not averse to electrical illumination, 
and would the writer rig up a dynamo and lights which 
would never cost anything and continue to work as long 
as he lived. | 

The author was very sorry—it was a great misfor- 
tune, but he was afraid his knowledge of improvisation 
was unable to meet the case. 


BLECTRICITY IN THE WESTERN 


WAR ZONK. 


By Major T. RICH, O.B.E. 


| Pre-waR SYSTEMS or SUPPLY. 
Three-phase supply at 50 periods is very usual 
throughout France, both for transmission and L. r. 
distribution. In one area to the north of Paris 2-phase 
energy is supplied; in Paris and in the south, odd 
periodicities are to be found. Single-phase is em- 
ployed in some areas, for instance Paris Plage and 
Berck Plage. In a number of places, such ав 
Boulogne, Amiens, and Rouen, where the supply is of 
long standing, D.c. is used in the original distributing 
area, and 3-phase H.T. and L.T. energy supplied in outer 
areas or for long lines. The use of step-up and step-down 
motor-generators for the supply of new areas with light 
and power, which is a frequent feature in England, 
is avoided by the direct supply of 3-phase energy 
through transformers. 
The usual voltage for lamps varies from 110 to 125, 
the latter in very few places, and 190 to 220 for power. 


In textile mills, where the power consumption is high, 


and separate transformer stations are usual, а pressure 
for motors of 440 volts across phases is often adopted. 

Current acoording to French regulations is divided 
into two categories, up to 600 volts to earth D. o., and 150 
volts to earth a.o., and the second category above these 
voltages. As the lower category carries with it various 
&dvantages regarding first cost, lamps on А.С. at 110 
up to 125 volta are very usual. In some areas 220/220 
volts р.с. is to be found, but in most of the smaller 
stations having p.c. 110/110 volts is used. By far the 
largest proportion of the lamps sold in France are for 
the lower voltages. French practice is very similar to 
American with regard to lamp voltages on 3-phase or 

single-phase circuits. From the point of view of safety, 
price of lamps, life and fragility of lamps, effect of 
lighting per watt, and the cost of installation, this volt- 
age has still many points in its favour, the introduction 
of metallic lamps making the cost of copper in 
house etreuits less than before. Improvements in trans- 
formers have reduced the increase in losses with small 
distributed sub-stations. Faetory owners are beginning 


(Concluded from page 892.) 


to use 3-phase energy much more than p. o., the latter 
being used mainly where existing plant has to be ex- 
tended. There are very few classes of work for which 
3-phase motors cannot be used, and it is probable that 
before long variable-speed commutator motors will be 
avallable for all classes of work. 

In many areas power is purchased in bulk by dis- 
tributing companies, in which the parent company often 
has a share holding. In the neighbourhood of St. 
Quentin an agricultural co-operative society purchased 
power in bulk and distributed it to a number of villages 
and small towns; as agricultural societies are rarely 
wealthy, this fact shows what can be done with reason- 
able capital expenditure and fair conditions, With 
regard to overhead H.T. mains, it is noticeable that 
where electricity supply is controlled by financial in- 
terests owning cable factories, there i8 often а greater 
tendency to use cables than when the supply company 
is independent. Difficulties of post-war finance will 
probably modify this tendency. 


FRENCH HIGH-PRESSURE VOLTAGES. 


Up to the outbreak of war there was little standardisa- 
tion of H.T. voltages, and it must be said that provided 
the periodicity is the same, standardisation in this 
direction has not the same value as it has, perhaps, in 
other sections of electrical work, owing to the ease »f 
interchange. Some of the older systems were at 3,000 
volts, for instance Dunkerque and the outer suburbs of 
Dieppe, other systems at 5, 000 volts, such as Calais, 
Boulogue, Havre, and part of the area around Bethune 
and Arras, Douai, Cambrai, and near Rheims. Rouen 
was supplied at 5,500 volts, Charleroi at 6,000 volts, 
and Roubaix, Tourcoing, part of the Lille area, Ostend, 
Malines, Dieppe district, and a number of areas in the 
south at 10,000 volts, with 10,500 volts at Valenciennes 
and Maubeuge. 

The pressure of 15,000 volts is very popular throug’:- 
out the north-east and east of France. It is about the 
highest voltage which can be adopted for village dis- 
tribution, with eomparatively inexpensive sub-stations 
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and apparatus; as noted elsewhere, the Germans sup- 
plied a number of 2-x.v.4. single-phase and 3- and 
O-K.v.A. 3-phase transformers for this voltage to the 
western front. This voltage has been adopted for general 
reconstruction work in the north-east for places where 
there are no underground cables in situ which will 
stand such a pressure. The same voltage was used 
before the war considerably in Belgium both for over- 
head and underground lines. It might be pointed out 
that the Germans used this voltage for practically all 
their new independent distribution systems from Laon 
and Charleville to the Belgian coast. 

Among the B. H. r. voltages used in east and north-east 
France the following are to be found: 30,000, 45,000, 
65,000, and 90,000; and 110,000 will probably be 
used for some of the new main trunk lines. Continental 
engineers are very much amused when they hear that 
anything over about 3,000 volts is termed E.H.T. n 
the United Kingdom; the continued use of such a term 
at home frightens local authorities and damages our 
reputation abroad. Ап extensive system of trunk lines 
at 45,000 volts was erected before the war by the Com- 
pagnie Electrique du Nord and its allies, starting 
from Pont-à-Vendin near Lens, where а by-product 
power station was situated, and passing Douai and St. 
Quentin, it linked up to a turbine steam station at 
Beauter on the Oise, а route distance of 80 or 90 miles, 
with branches to Laon, Soissons, Noyon, Compiégne, 
and with further links under construction towards 
Paris and the west. The overhead mains of this com- 
pany were carried in the northern section mostly on 
lattice posts along & canal, and on the southern section 
along the roadways by armoured concrete posts. 1+ 
is interesting to note that, except when there were direct 
hits, armoured concrete posts and structures stood up 
during the war against shell fire and explosion remark- 
ably well. This company sold energy in bulk to several 
local distributing companies, the distributing voltage 
being 15,000 in most cases. The Germans after their 
advance in 1914 occupied practically the whole of the 
area served by this company, took over the power sta- 
tions, and found their system of mains so useful that 
& pressure of 45,000 volts was adopted for the main 
military trunk lines for the northern section. The 
Société Béthunoise, and the Artésienne Co. adopted the 
same pressure for their trunk mains in the area occupied 
during the war by the British. i 

An extensive series of 30,000-volt lines exists to the 
east of Paris in the area between Rheims, St. Dizier, 
and the Briey Basin. In the Vosges area there is a 
system at 65,000 volts running north and south, con- 
nected near Belfort to a colliery station burning a some- 
what low-grade coal, and to a Franco-Swiss water-power 
station. Up to the present there have been few if any 
E. H. T. systems in Belgium. 


POWER STATIONS IN FRANCE. 

The largest power stations are to be found in the 
colliery and industrial areas between Calais, Roubaix, 
and Jeumont. Practically all supply 3-phase energy 
generated usually at 5,000 or 10,000 volts. Three sta- 
tions were in the suburbs at Lille, one at Croix Was- 
quehal to the north-east with 35,000 Kw. installed; part 
of this plant was removed by the Germans and part 
damaged; at Usine Lomme, 20,000 Kw., most of the 
plant was removed, and the turbine house blown up; at 
Sequedin, 20,000 xw., the plant was either removed or 
damaged. ‘There are four power stations in the colliery 
area Pont-à-Vendin, Henin-Lietard (mainly colliery 
supply), Bully-Grenay, апа Bruay, with several private 
coliery апа other power stations. Other stations are 
at Valenciennes and Jeumont; the latter belong to the 
financial group which is controlled by Baron Empain, 
and owns the largest electric manufacturing works in 
the north of France, and also large works at Charleroi, 
and about half the electric power stations in Belgium. 
In the coastal sector there are power stations at Dun- 
kerque, Calais, Boulogne, Amiens, Havre, and Cher- 
bourg, with several smaller stations elsewhere and small 
local water-mill installations giving public supply. 


In the newer stations steam turbines are usually in- 
stalled, although auxiliary supply is in some cases 
given by blast-furnace gas engines. The stations are 
in most cases alongside rivers, but at Wasquehal cooling 
towers are used. The Germans with the aid of their 
customary patent-mongering bluff, had almost a mono- 
poly of cooling-tower building in France before the war. 
On the whole, steam turbine-driven auxiliaries seem to 
be favoured. А number of chimneys were seen made 
with armoured concrete formed blocks, with vertical 
key reinforcement. On the Continent steam turbine 
floors are usually kept higher above the condenser floors 
than in the United Kingdom. Some very complete con- 
veyor plant was installed in some cases. 

Due to & large extent to the clear atmosphere, and 
partly perhaps to the painting, tiles, or light steelwork, 
power stations have not usually that dingy effect so 
often noticed in England. Owing partly to the original 
necessities of the glass industry, the use of very wide 
spans of 100 ft. or more, with north lights, is not un- 
usual in Flanders for factories; in some cases the roofs 
are non-combustible, with two layers of interlocking 
tiles and no woodwork. The cross girders are usually 
worked into the frame carrying the north lights. 


PowER STATIONS AND SYSTEMS IN BELGIUM. 


In general the power stations in the area occupied by 
the British troops or adjacent areas do not differ greatly 
from those in France. A certain number of the com- 
panies supply 42-period, 3-phase energy. Owing to the 
density of some of the areas supplied, the narrow and 
winding roads in many parts, and local prejudice, there 
is much less overhead line than in France; although, 
owing to the necessity for economy in expenditure, 
according to information received, there will probably 
be a great increase in overhead line in the future. The 
L.T. distribution is in many places 3-phase. A power 
station at Ostend supplied power and light along most 
of the coast by means of cables. The Germans used 
energy from this station and from stations at Bruges 
and Zeebrugge for lighting dug-outs, batteries, and 
depots all along the coast. 


2 


Electricity on Board Ship. — Several motor-driven oil 
tankers without sails are on order, one being under con- 
struction, for the Standard Oil Co., of California, at the yard 
of the Union Construction Co., Oakland, California. The 
engines installed will comprise two 520-B.H.P. sets, running at 
165 R.P.M., the speed of the vessels being 11 knots. In most 
motor oil tankers, the auxiliary machinery, which has to be 


` fairly high-powered on account of the fuel pumps required 


for pumping out the cargo, is steam-driven, but in this veasel 
the electric drive is adopted throughout. The power is sup- 
plied by two 150-B.H.P. ordinary stationary Diesel engines 
of the Dow Diesel type, manufactured by an American firm 
with a licence for the construction of the Willans and Robin- 
son Diesel engine as built at Rugby. These engines, which 


. are of the three-cylinder type, are each coupled to a 100-K w. 


generator at 250 volts. The electrically-operated auxiliary 
plant includes the two cooling water pumps, two lubricating 
oil pumps, one of which is а spare, an auxiliary air compressor 
for the supply of manœuvring air at a pressure of 50 lb. 
per sq. in., а three-stage turbine pump used for fire and bilge 
purposes, and a two-stage turbine pump for sanitary purposes. 
The employment of turbine pumps for this purpose 1s interest- 
ing, as the plunger pumps are more common. In addition, 
there is & centrifugal fresh-water pump, whilst there are four 
oil pumps, all electrically operated, these being used for dis- 
charging the cargo. The lighting on the ship is at 195 volta, 
and а small booster is fitted to provide for this. Even the 
heating is carried out by electricity, special electric heatere 
being used, whilst the cooking is all eifected by electric power, 
the equipment being furnished by the Edison Electric Ap- 
pliance Co. On deck there are four cargo winches, driven 
by 15-н.р. motors, and two capstans, driven by 10-H.P. motors, 
besides an anchor windlass, coupled to a 25-H.P. electric motor, 
and the steering gear is of the hydro-electric type. The only 
steam that is used is for steaming out the cargo tanks, and 
for this purpose a small donkey boiler is fitted, which may 
also be used as an evaporator. The only auxiliary plant in 
the engine-room, apart from the main Diesel-driven genera- 
tors, is a 16-H.P. Skandia emergency eet driving a 7-KWw., 250- 
volt generator. With all these novelties, the vessel is obvi- 
ously one of considerable interest, in spite of the fact that it 
is relatively small.—Motor Ship and Motor Boat. 
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THE POULSEN ARC IN WIRELESS TELEGRAPHY. 


Моон has been heard of the Poulsen system in general 
terms during the last 10 years—but very little in the form 
of precise details, and the development of other апа newer 
methods of generating continuous waves, such as the high- 
frequency alternator and the vacuum valve, has further 
tended to promote the impression that the arc as a generator 
is passing into the class of things that have been. This, 
however, is far from the truth, as we shall show below. 
Not only is the Poulsen system very much alive, and main- 


Elwell was the chief engineer. In order to make clear the 
course of eventa, а brief outline of the history of the 
system and Mr. Elwell's connection with it is necessary. 
Mr. Elwell, an Australian by birth, received his 
scientific training at the Stanford University, California, 
where he graduated as B.A. in Engineering in 1907, 
and E.E. (Electrical Engineer) in 1908. Не ialised 
in the subject of wireless telegraphy, and in 1909 
he visited Denmark, and studied the Poulsen system, 
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taining communication to-day over the longest ranges ever 
attempted on a commercial scale—it is also being installed 
for long-distence communication in high-power stations in 
this country and abroad, as well as in numerous stations 
and ships for shorter ranges. 

It will be remembered that at the Parliamentary inquiry 
regarding the contract for the Imperia! Wireless Chain in 
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eventually purchasing the U.S.A. patent righte. Returning 
to America, he founded the Poulsen Wireless Telegraph and 
Telephone Co., of which he was managing director and 
engineer; later this concern was merged in the Federal 
Telegraph Co., with Mr. Elwell as chief engineer until 1918, 
when he became chief engineer to the Universal Radio 
Syndicate, а company with an option on the Poulsen arc 
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Ес. 3.—ELWELL-POULSEN 350-Kw. ARO-GENERATOR AT LYONS, 


1918, the Poulsen system was put forward as a practicable 
alternative to the Marconi system, largely on the strength 
of the establishment of communication between San 
Francisco and Honolulu, but the evidence available 
regarding the results obtained was meagre and unconvincing. 
That was, at the time, the longest range in commercial 
operation (2,100 miles), and the installation was carried out 
by the Federal Telegraph Co., U.S.A., of which Mr. C. F. 


patents for the rest of the world, except the United States. 
This company went into liquidation, and in 1915 Mr. 
Elwell commenced business on his own account and carried 
out a large amount of work during the war. Throughout 
his career he has been closely identified with the Poulsen 
system, and has developed the arc generator from a capacity 
of 80 Kw. to 400 Kw., having built and installed 11 
machines of 200 to 400 Kw. during the war, and having 
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designed and built in all about 500 masts of. various lengths 
up to 711 ft. Of the total of-20,000 Kw. of arc generators 
how in use, about half have been designed and built by the 
present organisation, and most of the remainder by the 
ompany which һе organised. Amongst the installations 
esigned and built by Mr. Elwell are the stations, including 


/ 
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FIG. 4.—ELWELL 711-FT, WooDEN Masts AT ROME. 


masts and apparatus, at Honolulu and San Francisco, com- 
municating over a range of 2,100 miles; the station at 
Horsea Island, Portsmouth, with a range tothe Dardanelles ; 
and the station at Rome, working to the United States. Не 
also designed, built and installed apparatus at Lyons and 
Nantes, communicating with the United States, at the 
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It is interesting to note that Mr. Elwell's masts are al 
of the wooden lattice type, the three at Rome which w 
illustrate being 714 ft. high, while two at San Francisc 
and Honolulu are 6006 ft. in height. The three. Horse 
masts are 440 ft. high, and one of these successfully with 
stood the impact of a large flying boat (fig. 2). 


The accompanying map (fig. 1) shows some of the long- 
distance transmissions over. which commercial service 
is maintained with the Poulsen arc generator, minor routes 


Fra. 6.—ErLwELrL 10-Kw. ARC GENERATOR. 


having been omitted for the sake of clearness. The Paris- 
New Zealand range is a “ freak record, but the rest are 
in continuous operation, and we may draw attention to the 
transmission from Lyons to Shanghai of 5,810 miles over- 
land (also to Japan), and Cavite-Honolulu-Darien, tw) 
stretches over 5,200 miles. A 5-Kw. Elwell generator has 
been heard at a distance of 3,500 miles—of course, a 
"freak." А station now beirg built for the French 
Government is to be equipped with a Poulsen arc-generator 
rated at 1,000 Kw., by the Federal Telegraph Co., U.S.A. 


Еа. 5 — DETAIL СЕ Mast COSSIRUCTION., 


Kiffel Tower communicating with Bucarest, and at Salonica, 
communicating with Paris, as well as many smaller gets, 
including 13 25-Kw. sets for the Dritish Admiralty,and many 
sets inetalled in the British Colonies. Не is now building 
the arc apparatus for the first two stations of the Imperial 
Chain to the order cf the British Pest Office Department. 


FIG. 7.—INTERIOR OF THE STATION AT ROME. 


For the help of readers who are not familiar with the 
Poulsen system, we may mention that it depends upon the 
formation of an arc between a copper anode and a carbon 
cathode in a chamber filled with hydrocarbon gas; 
powerful electromagnets maintain an intense magnetic 
field at right angles to the arc, and the cathede is slowly 
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rotated to keep the length of the arc constant. An oscillating 
circuit consisting of capacity, the antenna, and inductance 
id connected in series with the arc, as shown in the 
diagram of connections, fig. 11, and in this circuit powerful 
undamped oscillations are ‘set up, radiating from the 
antenna a continuous stream of undamped waves. In order 
to send signals, a key is used which short-circuite a few 
tarns of the sending inductance, and thus alters the wave- 
length by about 1 per cent. 
waves, is so sharp that the receiving apparatus only 
responds to the latter wave-length, and is not affected by 
the slightly different wave-length radiated when the sending 
key is open. As the frequency of the waves is fer above 


Ете. 8.—WATER-COOLED ANODE, 


the limits of audition, the heterodyne method of receiving 
is employed, by exciting the receiving aerial at a frequency 
differing slightly from that of the signalling waves, thus 
producing beats at a frequency which can be beard in a 
telephone-receiver, and which can be adjusted at pleasure to 
suit the operator’s choice. | 

Very heavy high-frequency currents can be obtained in 
the antenna with the arc-generator, about 50 per cent. of 
the power put into the arc being delivered to the antenna. 
The arc chambers in all but the smallest sizes have to 


Кто. 10.- -COMPLETE 5-Kw. ELWELL-POULSEN INSTALLATION. - 


be water-cooled, as well as the copper anode, and 
rovision“is! made for introducing either coal-gas or a 
ydrocarbon liquid (by drops) into the chamber. Fig. 8 
shows а set installed at the transmitting station at Lyons, 
which is similar to, but of more modern design than, those 
which were installed at Rome for communication with 
America and the Italian Colonies in Africa, when 
urgently required during the war; the arc-chamber—. 
a double-walled gunmetal · casting—occupies the - centre, 
with thé magnet coils on either side; the yoke of the huge 


Tuning, with continuous 


magnet, of which the ends are visible, is for the most part 
concealed in the foundation block, At the front of the arc 
chamber are seen the devioe for striking the arc, and the 
water-pipes. This set is rated at 850 Kw. ; the generator at 
Rome (fig. 7) is rated at 200 Kw. (250 amperes at 800 volta), 
weighs 8°75 tons, and is provided in duplicate. In the case 
of these large sets, remote control with contactor switches is 
employed: the control board consists of five marble panels, -- 
two for each arc-generator and achange-over panel. Theseries 
resistance used for starting the arc is cut out by five com- 
tactors controlled by a master switch. The cooling water 
supply for the arc-generator is electrically interlocked with 
the D.C. supply, and in the latest patterns the whole of the 


eee e Га. 9.—WaTER COOLED CATHODE. 
processes of starting up are carried out with a controller, 
which ensures the operations being performed in the correct 
sequence. Тһе sending inductance at Rome has a value of 
2,500 microhenries, and consiste of a spiral of 1}4-in. copper 
tubing suspended on insulators. Choke coils, necessary for 
the protection of the dynamo, have each an induttance of 
5,000 м.н., and are wound with flat copper strip; we may 
mention that the high-frequency currents behave in a 
manner which would astonish the engineer accustomed only 
to ordinary alternating currente, for small capacities are 
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Еа. 11.—DIAGRAM OF CONNECTIONS, 


open doors to them, and unless expert care is employed to 
confine them strictly to their lawful circuits they make. 
their appearance in most unexpected places, play the 
devil" with insulation, and provide unpleasant (though 
not dangerous) traps for the unwary operator. | 

A motor-generator consisting of a three-phase motor 
coupled to a 350-ampere, 750-volt dynamo provides the 
current for the arc circuit. 
The distance. over which good communication wa 

desired at Rome was 4,200 miles, necessitating а lofty aerial. 

E 
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Owing to the scarcity of steel, of which 300 tons would 
have been required, it was decided to construct the masts of 
pitch-pine, the quantity of timber needed being 105,000 
board feet. The horizontal component of the antenna pull 
was 22,000 lb., and the maximum stress allowed in the 
wood was 1,000 Ib./sq. in. The masts were built in 
11 sections, supported by 11 sets of three guys at 120. 
The section of the bottom columns was 12:6 x 16 in., and 
of the top 12:6. x 7.1 in. The three masts are shown in 
fig. 4, and а detail of the foot of a mast is given in fig. ^. 

'The masts were placed at the corners of an equilateral 
triangle with sides of 984 ft., and the triangular antenna 
had a capacity of 0-011 mfd. The counterpoise consisted 
of buried copper wires extending over an area greater than 
that of the antenna, and supplemented by wells leading 
down to the ground water. ; 

Fig. 7 shows the interior of the station at Rome, with 
the arc generators and switchgear on the right, and the 
- gending inductance and electromagnetic keys on the left. 
The high-frequency lead passes up to a sheet of glass in the 
wall of the buildiog, аб the centre of which is mounted a 
large porcelain insulator, through which the cable is taken 
to the antenna. 

The Elwell-Poulsen arc equipments range from 2 Kw. to 
400 KW., in 13 standard sizes, of which the 5-K w. set is the 
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up to 25 or 30 Kw. the apparatus can 


most widely used—some 800 stations having been equipped $ 
be installed, wit 
accessories, in an ordinary room. We illustrate in fig. 6 a 
10-kw. generator, with wbich continuous communication 
can be maintained over а range of 700 miles. Figs. 
& and 9 show the water-cooled anode and cathode for 
this size, and fig. 10 a complete 10-K W. installation. 
Improvements are constantly being introduced, and the 
speed of transmission has been raised to 100 words per 
minute by automatic operation. Amongst thestations at work 
or building with Poulsen arc- generators of 100 Kw. and 
upwards, some 94 in number, in addition to those mentioned 
above, are those at Bordeaux, Cairo, Cordova, Leafield, and 
Newcastle, and about eight in the United States. Mr. 
Elwell’s headquarters are in Paris, but his arc-generators and 
other apparatus are all made in England, mostly at his works 
in London—where, by the way, the whole of the male staff 
and employés are ex-service men. We recently had the 
leasure of going over the works, under the courteous 
tutelage of Mr. B. Mittell, London manager, and found the 
visit exceedingly interesting, the products being in a class 
by themselves. All parts are made to gauge, во that spares 
can be supplied at any time, aod a high standard of 
workmanship is maintained, while only the best materials 
can be successfully employed in work of this nature. 


———— 
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(Continued. from page 414.) 


6. The evidence we have heard goes to show that in the 
existing state ot the lamp market the retail prices fixed by 
the Association become the standard retail prices for all lamps, 
whether manufactured by Association ог non-Association firmis. 
W hist non-Assoclation manulacturers allow greater discounts 
to tne unddleman, their lamps are bought by the general 
public at the ваше prices аз Association Јашрз. We have 
sought to ascertain. why pop-Association apents serving the 
general public do not seek to increase their trade by selling 
at less than the Association prices. lt has been explained 
to us that at the тошеп they can sell, at prices fixed by the 
Association, all the lamps they can obtain, and would find 
no advantage in selling to the publie at a lower price—in fact 
the public would doubt the quality of a lamp offered below 
the recognised Association price. 

‘The unanimity of the witnesses to whom we have put this 
question forces us to the conclusion that there 18 no prospect 
of the prices fixed by the Association for lamps sold to the 
yeneral public being subjected to any effective competitive 
check (so far as non-Association lamps made in this country 
are concerned) until such time as the supply of electric lamps 
considerably exceeds the demand. If and when that condition 
obtains some non-associated makers or large retailers, ог both 
working in conjunction, might make an attempt to gain а 
wider market by cutting the Association list price; but the 
hazard would be great, and the inducement to conform to 
Association list prices is so strong that we consider there 1s 
no great probability of the Association's list prices being 
seriously influenced by the fear of competition from home 
manufacturers in any foreseeable future. | 

Nor would foreign lamps, even assuming open ports, easily 
find their way through the normal distributive channels, for 
it is to be noted that the agreements under which the vast 
majority of distributors handle Association lamps are directed 
against imported lamps (except such as тау be imported by the 
Association) equally with non-Association lamps manufactured 
at home. In one respect potential competition from abroad 
is more formidable than home competition. American, 
Dutch, and perhaps German manufacturers, in that they have 
far greater financial backing or may be able to produce st 
far lower cost. might have an inducement and a power to 
challenge the Association monopoly in Great Britain to better 
purpose than апу non-associated home manufacturers; but 
from evidence laid before us we incline to the view that an 
international agreement between the British, American, and 
Dutch electric lamp combines might forestall any threatened 
battle royal between the respective national groups. 

We are therefore of opinion that, apart from some public 
accountancy of costs, prices, and profits, gupplemented bv 
power of control should necessitv arise, the determination of 
what is a reasonable price " for electric lamps sold to the 


general public will rest with the Electric Lamp Manufacturers" | 


Association, , We do not suggest that the Association would 


necesaarily pursue n policv of inflated prices and inordinate. 


profits, but wish merely to point out that if thev decided to 


do so there would be no effective check in the shape of com- 


petition. | 
It waa pnt te tie thad tha tear leat the Blactrie Lamp Mann. 
facturera! Association should use ite monopoly powera to let 


60 per cent. 


unreasonably high prices Was unfounded, in that the electric 
іар is in competion with the incandescent gas hzht, and 
that the result of raising prices above & certain level would 
ve the displacement оі electric lighting in tavour of yas 
lighting. We agree that this consideration must influence (o 
„оше extent the price of electric lamps, but we would remark 
that the price at which electric lamps are solu ought to 
depend either upon competition between independent lamp 
manufacturers or upon the gross cost of production ot the 
lamp, and not upon the comparative cost of gas and electric 
h;hting. If the latter proposition were generally accepted 
it would mean that any Association of manufacturers having 
an effective monopoly of a given product instead of selling 
that product to the public at в competitive price, could 1in- 
vrease the price up to 8 level which would just suffice to 
prevent people resorting to the next best alternative. 
present case it would mean that nearly the whole advantage 
of electric lighting as compared with gas lighting, where 
such advantage exists, would go to the makers of electric 


large consumers, 88 named in paragraph 5, buy lampe in 
large quantities for use and not for sale, and some have facili- 
ties for testing the efficiency and durability of the various 
makes of lamps. The Association makes special terms fot 
, but those are too big and powerful to be 
constrained by any exclusive dealing agreement, and are in a 
position to choose freely between Association and non-Asso- 
ciation lamps. Опе non-associated maker from whom we 
have taken evidence (there may be others) has abandoned the 
attempt to supply the general public, and confines hi 
to these large users. Here competition 18 free, and the maker 
who can offer the best value, in terins of price and quality, 
can get the order. We consider 1t noteworthy that in шару 
cases non-associated makers are able to secure orders from 
these large users in competition with finns in the Association 

7. Non-associated firms which look to supply the householde 
with lamps are compelled to offer the factor and retailer large” 
discounts than would be given by Association makers—thi: 


in order to give them some inducement to forgo the prefer- 


ential discounts offered by the Association, or to compensat« 
them for the handicap of being unable to obtain Association 
lamps on trade terms. We have already stated that the 
discounts given by the associated firms range up to 39 pel 
cent., but we also learn that during the peri 
to June, 1916, the discounts given by associated firms were 
raised by 71 per cent. on drawn-wire lamps and by 10 pe! 
cent. on squirted-filament lamps, making & total maximum 
discount of 464 per cent. and 49 per cent. respectively. ‘These 
are more than ample discounts, hut instances have been cited 
to us of non-associated firms giving discounts as high as 
It should be understood that those maximum 
discounts are given only to the largest factors, who usual] 
cell lamps wholesale to the smaller retailers, and that the 
factor in reselling the lamps to the retailer retains only the 
difference hetween his factor’s discount, an the discount 
which he allows to the retailer. But making every allowance 


for this, we are convinced that the giscounts given in the 
electric lamp trade are larger than ia necessary, the more 
so in that moat alactric lampe are widely advertised pro- 
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prietary articles," and as such should carry minimum dis- 
counts. lt is a trade custom to economise on discounts what 
is spent in advertising. In the electric lamp trade lavish 
allowances are made on both scores. 

The manufacturer, we understand, accepts responsibility 
for the lainps reaching the trader in sound condition; thus 
the trader, by examining his consignment on arrival secures 
himself from loss by fault or breakage. Subsequent deteriora- 
tion or breakage can be provided against by proper storaye 
facilities. By economies in the cost of distribution alone, 
apart from any reduction in the manufacturers’ prices, it 
should be possible tq reduce the price of lamps to the public 
by 64. each. 

The fixed-price policy, however, precludes any such econo- 
nues being made in respect of distributors’ margins. Such 

culnpetition as there stil is between associated and non- 
associated firms works out—under present conditions—as a 
competition not in price to the public, but in discount to 
the trade. The fixed-price policy is supported by its pro- 
inoters and advocates on the ground that it gives the small 
man the same chance of selling lamps as the large man. It 
does, but it gives the large man much bigger profits than 
the small, and prevents the public from obtaining electric 
lamps at any lower price than will enable the smallest and 
most inefficient retailer to make a comfortable profit on their 
sale. We have no desire to see the small shop submerged 
by the big store, and would be disposed to approve any 
arrangement whereby they were placed on the same footing 
as regards the price of their purchases. The policy followed 
by the Association does not place them on any euch footing 
of equality. It is generous to the small retailer but lavish to 
the large retailer. Certain other combinations and consolida- 
tions producing proprietary articles at fixed retail prices have 
found it practicable to give & flat rate of discount to all 
retailers, large or small, and we consider that the Electric 
Lamp Manufacturers' Association will have fallen short of 
its declared aspirations to eell the best lamp in the largest 
quantity at the lowest price unless and until it puts its dis- 
count policy upon that basis. 


We have next sought to ascertain the prices obtained for 


standard vacuum lamps by Association and non-Association 
manufacturers from the trade or from large users. We have 
already referred to the maximum discounts of 49 per cent. 
and 60 per cent. respectivelv, given to the largest factors or 
users, in some cases at certain periods. ‘These figures serve 
to show that lamps bought by the public at 3s. have in those 
cases been sold, presumably at a profit, by the manufacturers 
to the trade or to large users at approximatelv 1s. 6d. and 
ls. 3d. But these are not wholly representative figures, in 
that the average discount given 1s something less than the 
mazimum discount. Our inquiries аэ to the average price 
received by manufacturers over the whole range of their 
sales have adduced information which we cannot verify, and 
which does not lend itself to presentation in а form permitting 
of unquestionable deductions. We must, therefore. be con- 
tent to record that we have been furnished with information 
indicating that the average price received for standard vacuum 
tvpe lamps, with drawn-wire filaments, by four of the largest 
Association firms, was 18. 84d. in 1918, and 2s. 2d. in 1919, 
апа that from another quarter we have received evidence 
which is embodied in the following table :— 


STANDARD VicuUM WHIRE-FILAMENT LAMPS. 


Period 1912.— Low volt High volt 
(20-60 watt). (30-60 watt). 


Period 1912.— s. d. 8. d. 
Price to British consumer T a» 2 6 3 0 
Association price to ungraded retailer 2 0 9 41 
Association price to large factor 1 бү 110 
Non-Association price to large factor... 9 11 
Period September, 1913, to April, 1917.— 
Price to British consumer is aes 2 9 2 6 
Association price to ungraded retailer ) 83 9 11 
Association price to large factor l 4 1 74 
Non-Association price to large factor... 8 113 
Non-Association price for export 6 
Period April, 1917, to December, 1917.— 
Price to British consumer as x 2 6 3 0 
Association price to ungraded retailer 2 0 9 4i 
Association price to large factor "t 1 61 1 10 
Non-Association price to large factor... 101 1 2 
Period December, 1917, to present day.— 
Price to British consumer T ds 3 0 3 6 
Association price to ungraded retailer 2 44 2 9} 
Association price to large factor . 1 10 2 13 
Non-Association price to large factor... 1 7 1 103 
Association price to large factor for 
export 14 17 


It has been submitted to us, in criticism of these figures, 
that they refer to purchases or quotations on very large quan- 
tities, and cannot be taken as representative of the average 
prices received from the trade, either by Association or non- 
Association manufacturers, and that the price to the retailer 
and factor was lower from April, 1914, to June, 1916, hv 
virtua of the additional discounts given during that period. 
We have taken account of these ohlactions, but are satisfied 
we to the substantial reliability of tha Bgures given above. 


We have further been supplied by a large corporation, 
which hag for many years past bought electric lamps in con- 
siderable quantities, with particulare of prices quoted by the 
Association group and by five non-associated firme during 
the past six years. Тһе discounts from standard prices have 
been deducted to show the net price per lamp quoted to the 
corporation. The price to the consumer in the several years 
18 also shown :— 


COMPARISON OF Net Prices QuoTED TO A CORPORATION FOR 
STANDARD VACUUM \WIRKE-FILAMENT LAMPS. 


Шен Vout (25 AND 50 C. p.). 


-~ ASSOCIATION. 
Retail Net price — — Nox -AsOcCIA Tor... Ä!⸗ñ„jF 
price list. quated. A. , 

1914 ... 2/8 1/748 3/375 1/2 1/4 

1916 ... 2/8 1/976 1/3 1/2 11 


1916 .. 2/8 2/694 1/3 116 1/4 


r 


LITT 


1917 ... Bj- 1/5532 1/3 1/1˙8 1/1 
1918 ... 3/6 2/624 — 2/1˙2 — 
1919 ... 3/6 2/3°46 — 2/1 2/1 1/11 1111 
Jan. 1920 3/6 2/346 — 2/1 118 afit zh 
Low Vout (16, 25, AND 32 C. p.). 

(c— ASSOCIATION ,—, 

Retail Net price — ——NoN- ASROCIATIOM. — — 

price list. quoted. A. В. C. D. E. 
1914 ... 2/2 1/464 1l- /- 136 — =з 
1915 ... 2/2 1/o°7 M- E [1 — — 
1916 ... 2/2 1/3:87 E 671105 1/1 — — 
1917 ... 27/6 1/2˙28 1[- 601106 0/1105 — — 
1918 ... 3j- 2/1˙2 — 1/96 — — — 
1919 ... 3/- 1/1168 — 1/94 1/9 — — 
Jan. 1920 5% 111168 — )[94 179 179 1/7 44 


The discrepancies between these prices and the minimum 
figures given in the. preceding table are accounted for by the 
difference in the volume of purchases by a corporation, though 
large, as compared with those of a factor, and the consequent 
differences in discounts allowed. From the two tables we 
draw the following inferences :— 

(а) That non-Association firms, although their output 18 
in general sinaller than that of the Association firms, are able 
to sell lamps at a lower price than Association firms, and 
still шаке a satisfactory profit on their manufacture. 

(b) ‘hat because of the standard price policy the public 
was compelled to pay the same price for non-Association and 
Association lamps, the whole price-advantage of the former 
(which to the factor was 94d. in 1919 and 23d. in recent years) 
being denied to the householder. 

Me desire also to call attention to the following points : — 

(c) That in 1912 lamps bought by the British householder 
at Js. Od. were sold by the manufacturers (presumably at 
а manufacturing prolit) to large factors at 9d. 

(d) That between September, 1913, and April, 1917, lamps 
hought by the British householder at 28. 2d. were sold by 
the manufacturers (presumably at a manufacturing profit) at 
Gd. for export. 

(е) That at the present time lamps bought by the British 
householder at 3s. are sold by the manufacturers (presumably 
at a manufacturing profit) at 1s. 43d. for export. 

Since the beginning of the war the price to the public of 
the standard vacuum lamp has been increased by about 26 per 
cent. As the general retail price level of necessaries has risen 
during the same period by 125 per cent., it follows that the 
price of electric lamps has been advanced much less than the 
price of commodities generally. Two considerations are to 
be taken into account here: one is that immoderate profits 
were being made on the manufacture of electric lamps in 
the period immediately preceding the war. A reduction in 
the price of lamps was already overdue, and, we are told, 
was projected at that time. "The other is that in consequence 
of improvements in the technique of manufacture, economies 
in the cost of production had become possible, and the price 
of lamps was simultaneously falling in some other countries. 
But allowing in full for these considerations it must be agreed 
that had the price of lamps been uncontrolled by any Associa- 
tion, ог had the Association so desired, а much higher retail 
price could have easily been obtained. In this connection 
it is important to remember that the prices fixed by the Asso- 
ciation are maximum as well ав minimum, and it is just as 
much & breach of agreement to sell lamps above the fixed 
price as to sell below it. We are satisfied that during some 
periods of the war, in view of the limitations of imports the 
Association had a stabilising influence on electric lamp prices 
in the United Kingdom. Our unqualified testimony thereto 
does not prevent our recognising that just as the Association 
in periods of scarcity prevented prices rising as much as they 
otherwise might have done, it could equally effectively in 
time of plenty prevent them from falling as far as thev ought. 


. 8. We have endeavoured to ascertain the production cost 


of electric lamps as delivered from the factory. and to arrive 
at the profit made by lamp manufacturers cither per lamp 
or as a percentage upon capital sunk in the business. Owing 
to the fact that the leading lamp manufacturers in the As- 
sociation are large concerns producing electrical gpparatu 
of all kinds, lamps being hut one minor item in their’ tata 
output, we cannot determine from their balanca sheets whet 
rate of profit is made upon that section of the business which 
ів devoted to lamp manufacture, We bare, hewrver, ssught 
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information as to the actual costs of manufacture of electric 
lamps, and figures have been given to us by representatives 
of associated and non-associated. firms from which, we learn 
that. the present-day average factory cost of lamps which 
are sold to the public at 3s. and 3s. 6d. varies from 9d. to 
la. 4d. per lamp, according to factory, process, and material 
used. The Electric Lamp Manufacturers Association has 
furnished us with figures, which we summarise as follows :— 


Four ASSOCIATION FIRMS. 
(Standard Vacuum Type Lamp with drawn-wire Filaments.) 
1913. 1919. 
(pence) (pence) 
Labour cost 1.9 4.0 


II 8 
Overhead factory charges ved En 1.9 . 22 
Selling charges Sus кү m € 3.7 5.1 
Total factory and selling costs .. ic 11.1 21.2 
Average price received by manufacturers 20.6 25.9 
Manufacturers’ average profit per lamp ... 9.5 4.7 


— T: — 5 - - — 


We have not thought it necessary to check these figures by 
requiring an independent cost-accountancy of the books and 
records of these firms. From them one matter to which we 
have already called attention--the inordinate profits enjoyed 
by lamp manutacturers in the years iinmediately prior to the 
war may be clearly seen. [n the year 1913 four manufacturers 
made on the average 94d. profit on lamps which cost just 
over lld. to produce and sell, a profit of over 86 per cent. 
on gross cost. Last year the costs of producing and Selling 
appear to have risen comparatively more than the price 
received, and the profit, according to these figures, was then 
only 43d. on a lamp costing 1s. 91d. to produce and sell. 

We remark, however, that according to the first table in 
paragraph 7, at least one Association firm quoted prices uf 
Is. 44d. and 1. 74d. in 1919 for lamps for export, which 18 
lower than the production cost given in the table immediately 
above. Even on those figures we think it desirable to point 
out that lamps sold at 3s. and 3s. Od. cost only 18. 4d. to 
manufacture and that the remaining Is. Sd. or 2s. 9d. was 
absorbed in selling expenses incurred by the makers and in 
margins absorbed by the distributing trade. We think it 
worth while to record, moreover, that three non-Association 
manufacturers have given us figures which indicate that their 
cost of material rose only 100 per cent. in the period covered 
by the Association's statement. | 

We are disposed to conclude that, taking associated and non- 
associated firms together, the manufacturers’ average margin 
of selling price over factory cost may be taken as being about 
ls, per lamp. Some part of this must be earmarked for ad- 
vertising, selling expenses, rescarch, patent fees or royalties, 
and reserves against patent litigation; the rest is profit. We 
consider that the 5d. per lamp allowed by the Association for 
selling charges as shown above is more than is necessary mn 
view of the fact that the bulk of their sales are to the trade. 


(To be concluded.) 


qe 
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CORRESPONDENCE. 


Letters received by us after 6 P.M. ОН TUESDAY cannot appear until 
the following week. Corre should forward their communt- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer e name and address in owr possession, 


Electricians v. Plumbers. 


I thought it might interest your readers and the trade 
generally to know that Burnley and district E.T.U. members 
are taking the same stand as Blackburn. viz.: ‘ No installa- 
tion erected by plumbers or non-unionists will be coupled to 
Corporation mains." А notice in the local Press from next 
Saturday's issue will be inserted warning electrical contrac- 
tors, users, and prospective users of electricity of these in- 
structions to our meinbers who are plumber-jointers for 
Burnley Corporation. It is about time the scandal of every 
Tom, Dick. and Harry doing electric installation work was 
put a stop to. The rule comes into force Mav 1st, 1919. 

In this district electrical contractors аге ав common as 
chip and tripe shops, and some of the work—well! —— 

E es Albert J. Cutler. — 
_ -Padiham. | | „ „ a e НЫ; 

. March. 22nd, 1920. | К | 
Gu PNE Situations Vacant. 
‚Т should like to express my feelings with ‘ Pro Bono 
puh.“ as to the prevailing custom of box numbers; if 
firnis do rot wish to give their full name, you certainly, Sir, 
puuht to. insist on an indication letter being inserted so that 
applicants. d; not have to write you on every occasion they 
insert an advertisement. One firm I know of lnot a thousand 
miles from Fuston Road) are always inserting advertisements, 


2 T 
* 


and are still looking for their superman. Also, why do you 
allow duplicate advertisements as in this week's issue—Box 
9495-6 from the same " ok | 
If you can see your way бо give us employés some con- 
sideration we shall be greatly obliged. — o 

S, E. Brown. 


Wallsend. 
March 2rd, 1920. 


[Advertisers in the Press purchase space in which they can 
put what they please, provided that they do not thereby 
cause injury to others by libel, fraud, &c. Indications such 
as our correspondent suggests would involve an interference 
with this privilege. Our advertising departinent undertakes 
to witbhold letters if the writers name firms to whom they 
are not to be forwarded.—Eps. Exec. REv.] | 


In the lust issue of the Revirw I note, and quite endorse, 
the remarks of Pro Bono Publico " re Situations Vacant. 

All applicants for.jobs, advertised under box numbers, шау 
take it for granted that there 18 something very fishy, or in 
more vulgar language, stinks, when the advertiser does not 
put his name to the advertisement. | 

І would advise all engineers to treat such advertisements ав 
they would & mad dog, viz., leave them alone, and let the 
advertiser stew in his own juice. 2 . j 

| J. E. Ellis, 


Morley. Borough Electrical Engineer. 


March And, 1920. 


— „ 


University College, London, War Memorial. 


We trust you will give us the hospitality of your columns 
to call the attention of former students of University College 
and University College Hospital, London, to the memorial we 
are endeavouring to raise to college and hospital! men who 
fell in the war. Owing to the many changes that have taken 
place during and since, the war, our address-list is not com- 
plete. It will be of great assistance to us if all members of 
the College who have not already received our appeal will send 
postcards with their names and addresses and dates of student 
vears to the hon. secretary. We shall then be very glad to 
„end them full particulars of. our war memorial scheme. We 
hope we may rely on the support of all students, past and 
present.“ | " | | 
Lawrence Solomon, Hon. Secretarv. 

Gregory Foster, Chairman. 
б. Blacker, Vice-Chairman. 


University College, London. 
March 25th, 190. 


` 


— — 


NOTES FROM CANADA. 


(From OUR SPECIAL CORRESPONDENT.) 


CANADA has before her to-day а question of very great im- 
portance in the form of the proposal to canalise the St. 
Lawrence River from Montreal to Kingston, where Lake 
Ontario becomes the river, a distance of some 170 miles, about 
70 of which is the international portion of the river, the 
remainder being entirely in Canadian territory. 

This subject 1з being considered at present by the Inter- 
national Joint Commission, before which a. series of public 
hearings is to be held during the next few months in various 
localities likely to be directly concerned in this matter; one 
such hearing was held in Buffalo recently. | | 

Being an international problem, the Governments of both 
this country and the United States are naturally: interested 


in it. . 

It may be said that the proposal is to build several dams 
at suitable points on this great river во as to turn it into 
a canal which will enable ocean-going steamers to come rigbt 
up into the great lakes, in this way such vessels could go 
straight from ports in other countries right into the heart of 
the Dominion, even so far as the Twin Cities, Port Arthur 
and Fort William, at the extreme end of Lake Superior. 
Montreal is the present terminus for ocean steamers. 

So much for navigation. In addition the proposal includes 
the development of about 9 000.000 H. p., as it is stated that 
approximately this amount could be made available if the 
scheme be properly carried out во as to take care of both 
navigation and power. ( i | 

The Commission referred to above has been charged by the 
two Governments concerned with the duty of hearing: argu- 
nients for and agninst this great scheme, and there is every 
indication that there will be а real fight between the oppos- 
ing interests. Оп the one side are Ontario and the great 
grain-growing Provinces. of the West, together with the 
Western States bordering the southern shores of the Great 
Tiakes, and on the other are the City of Montreal, New York 
State, the great railway interests on both sides of the inter- 
national boundary and the powerful coal companies locat 
in those parte of the United States which supply Canada with 
a large part of her coal. кш 
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To anyone over here the reasons for the contending views 
held by the people of the various Provinces and States, and 
by the se bodies named, are readily apparent, but some 
irte explanation seems necessary for the benefit of readers 
at home. ЖИИ, 

Ontario will benefit both from increased shipping facilitiee 

for existing and possible future ports, and from the immense 
umount of power, over 1,000,000 H. P., that would be her share 
of the total available; the increase in general trade, in popu- 
lation, and in industrial activity, that would result if such 
& scheme can be carried to a successful commercial conclusion, 
is almost beyond calculation. 
. The Western Provinces and the Western States are deeply 
interested because of the readiness with which the immense 
grain produce of those regions could be transported to other 
lands at rates much lower than is possible now with rail 
transportation and double handling. The Canadian Provinces 
are further concerned because such navigational facilities as 
would be afforded would enable coal to be delivered cheaply 
from Nova Scotia to many lake ports, thus rendering the 
Dominion far less dependent on United States supplies, and 
incidentally benefiting Nova Scotia, too, by providing a 
large new market for her coal. 

Montreal is opposed to the project because she feara that 

her importance as a port is almost certain to be considerably 
diminished; New York State is opposed to it because a great 
deal of the grain from the West is shipped along the barge 
canal in that State, and the people there are afraid that they 
will lose a large portion of the existing traffic along this 
canal. The railway companies naturally feel that a very 
large and profitable traffic may almost disappear from their 
lines, while the coal companies realise that their shipments 
to Canada will be very greatly reduced. 
. Toa very large portion of Eastern Canada the coal problem 
1s a very eerious one, as Ontario and Quebec are practically 
without any supplies of their own, and at present Ontario is 
wholly dependent on the United States. Already that country 
is beginning to inquire for how much longer she can afford 
to ship coal into Canada, and the period appears to be not 
much more than a century; a large part of the population 
of Ontario is, therefore, absolutely at the mercy of the United 
States for its very existence, and unless means of getting 
coal at reasonable rates from Nova Scotia are provided (as 
by some such scheme as that referred to above) 1t is difficult 
to see how Ontario can, say, 25 years from now, supply fuel 
to any considerable population, such as 40 or 50 million 
people, because it is unlikely, even if the United States does 
not actually reduce her exports of coal to this country, that 
that country will allow any great increase in such exporta- 
tions to take place, hence people in Ontario who could not 
obtain sufficient supplies of fuel in the winter would either 
have to seek a warmer clime, or go to a region where the 
fuel supplies were ample—or perish. | 

With reference to the proposed power development which 
forms an essential part of this great St. Lawrence scheme, 
it has been roughly estimated that the sale of power will 
pay for the entire undertaking, both as regards navigation 
and power. That during the next few years it will be 
possible to dispose of so large & quantity of electrical energy 
as two million н.р. is hardly to be doubted, in view of the 
ever increasing demands for power that are being made 
each year on this continent. | 


TRANSFORMERS FOR ELECTRIC FURNACES. 


AT Birmingham, on February 25th, Mr. J. L. Tbompson's 
paper (an abstract of which appeared in our issue of January 
30th last) was read and discussed before the SourH MIDLAND 
CENTRE of the I.E.E. 

Major А. M. TAYLOR pointed out that nowhere in the paper 
was the use of three-phase transformers contemplated. Pre- 
sumably the difficulties in their construction were too great 
to be faced, but surely from the central station engineer’s 
point of view, a considerable amount of unbalancing of the 
1nains was introduced thereby. The author had brought out 
very clearly the losses introduced in the core clamping plates, 
and inferred that the core transformer was on that account 
not so good as the shell transformer. This leakage flux could 
probably be considerably reduced if the coils were subdivided 
into narrower and deeper coils, thus giving the leakage paths 
further to travel. This would also get over the difficulty of 
the secondary coils sharing the load unequally when certain 
of the primary coils were cut out of circuit. No doubt the 
difficulty was that a certain amount of reactance was wanted 
in the transformer, but such reactance could be obtained 
separately outside the transformer, and it would seem as 
though this would be the best arrangement. 

Mr. M. Kaun thought the paper gave a very instructive 
coinparison of the core and shell types of transformers as ap- 
plied to furnace work. "There were advantages and disadvan- 
tages in either type, which counterbalanced one another more 
or less, although it appeared that the shell type was easier 
to build and arrange than the core type. A very important 
consideration in connection with the choice of the type from 
the user's point of view, on this particular class of trans- 


former, waa the question of repairs, If a coll of a ehell type 
transformer broke down, the whole core had to be rebuilt, 
whilst in the core type only the top yoke had to be removed. 
This advantage might decide the question, particularly on 
the smaller ages, where some of the considerations set out 
in the paper, for example, the influence of the connections 
between coils and the bringing out of the leads, did not ofler 
great difficulties on either type of transformer. With trans- 
formers of small outputs it was possible to avoid connections 
between various sections of L. T. coils in parallel by arranging 
the L.T. winding in the form of a wide copper sheet which 
extended over the whole length of core, and was wrapped 
round the iron in a spiral. It was essential with this con- 
struction to avoid uneven distribution of the flux by arrang- 
ing the tappings in the iniddle of the core, otherwise con- 
siderable losses would occur in the copper sheet. 

Мг. Н. S. Ногвкоок said that with transformers and 
boosters arranged in the manner shown by the author, it 
appeared that the hot oil rising froin the transformer would 
tend to overheat the booster windings. 

Mr. F. Forrest thought it most essential that all large 
oil-cooled transformers should be provided by the manufac- 
turer with an indicating thermometer or temperature detector, 
and that such an instrument seemed especially necessary in 
the case of transformers for furnace work which were sub- 
jected to severe shore circuits. These thermometers should 
be included whether they were called for or not by the pur- 
chaser, and it was the manufacturer's business to indicate 
to the buyer how essential it was that he should know the 
working temperature of the transformer windings. 

Mr. W. Perry said the author had given а well-balanced 
comparison between the shell and core types of transformer 
for furnace work. By using a two-legged rectangular, core 
mounted horizontally in the tank, the L.T. leads could 
be made of practically the same length, and without joints, 
as in the case of the shell tvpe, the ventilating ducts between 
the coils would be in the same direction as the natural flow 
of oil, and could be insulated on the same method as the 
shell type. There would also be plenty of room to bring up 
the н.т. leads without congestion. There was the further 
advantage that the economic proportions of copper and iron 
could be reasonably obtained, also a butt joint in the core 
could easily be used to facilitate repairs. With regard to 
the H.T. terminals, he was of opinion that they should be 
brought through corrugated porcelains, and that in excep- 
tionally dirty conditions they should have at least one petti- 
coat to obviate the possibility of a flashover. With regard 
to the different power factors at different periods of the run, 
he said that between the melting period and the molten 
period there was a difference of 16.5 per cent. in the reactance 
of the circuit, which difference must originate in the bath. 
Was it correct, therefore, to assume that it was due to the 
molten steel having lost its magnetic properties. Most trans- 
former manufacturers would agree with the author’s con- 
clusions that the most reliable transformer was one without 
any tappings on the нут. side. Current control could be 
obtained on the L.T. side by the use of variable chokers, which 
were made similar to transformers. A fine wire winding of 
equal ampere turns to the main current winding was used, and 
shorted or opened automatically by а standard contactor. 
The choker would be of a rating of about 20 per cent. of the 
output of the main transformer, and would be somewhat 


expensive, but very reliable. 


— —— ͤ——. ED 


The Ministry of Transport. — A supplementary vote for 
£181,001 for salaries and expenses of the above Ministry for 
the half-year ending March 815, was passed by the House 
of Commons on March 10th. Of the total, the salary list 
accounts for no less than £171,861, or at the rate of £343,722 
per annum. The following figures show, according to the 
daily Press, how the staff has grown: December, 1919, 449; 
March, 1920, 774, an increase of 325. The list of the salaries 
paid to its leading members is said to be as under: Transport 
Minister (Sir E. Geddes), £5,000; chairman of the Rates Ad- 
visorv Committee, £5,000; secretary and solicitor, 43,750; 
assistant secretary and solicitor, £1,500; parliamentary secre- 
tary, £1,500; director-general of civil engineering, 43.000; 
deputy-director ditto, £2,500; three chicf engineers (each), 
42,000; director-general of traffic. £3,000; three directors 
£1,200; director-general of mechanical engineering, 


their department. 
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BUSINESS NOTES. 


An Offer from Algeria. Mr. P. Н. Debelfort, the 
chief engineer of the Mascara (Algeria) electricity worka, informs 
us that he is willing to act ss an intermediary between English 
producers and French customers in Algeria. 


Transit of Goods for the Serb, Croat and Slovene State. 
—Tbhe Department of Overseas Trade understands that the 
Roumanian Government has given instructions to allow the free 
transit of all goods destined for the Serb, Croat and Slovene State 
which arrive at Danubian ports. It is, however. essential that the 
ship's manifeets, bills of lading, &c., as well as the packages them- 
selves, should be clearly marked Transit pour la Serbio," as other- 
wise they are liable to detention by the Roumanian Customs 
Authorities at the port of arrival. 


Socials.—The Ipswich staff of the Electrical Depart- 
ment of Messrs. MANN, EGERTON & Co., LTD., held a Bohemian 
concert on Saturday evening, March 20th. Over 100 members of 
the staff and friends were present at the Great White Horse, where 
the event was held. Mr. C. Lill, the manager of the department, 
presided, and he was supported in the vice-chair by Mr. A. Fisher. 
During the war—from 1914 to the Armistice—the company was 
engaged building aeroplanes and carrying out electrical installa- 
tions at many importent aerodromes. Since the Armistice. the 
return to pre-war work has been occupying everybody's attention: 
that work consists chiefly of country house lighting and factory 
equipments. The social gatherings, such as that alluded to above, 
are being arranged with the hope of creating a good spirit between 
the technical, clerical and " working " staffs. 

A whist drive and dance organised by the Electrical Trades 
Union in Blackpool Tower was attended by considerably over 
1.000 people. The prizes for the whist drive were presented by the 
Mayoress (Mrs. E. Н. Howe). 


Book Notices.— Scientific Paper, No. 364, of the U.S. 
Bureau of Standards, ‘Relation of Voltage of Dry Cells to 
Hydrogen-Ion Concentration." Washington: Government Printing 
Ottice. Price Б cents. Report of Investigations into Voltage 
Variation and Polarisation of Dry Cells. 

"The Practical Engineer Electrical Pocket-Book and Diary, 
1920." (592 pp.). London: The Technical Publishing Co., Ltd. 
Price, cloth, 18. 6d. net; best binding, 28. net. This edition, the 
twenty-first, has been thoroughly revised and brought up to date, 
and many additional tables and notes have been introduced. The 
Electric Furnaces and Pyrometry sections have been entirely 
re-written. 

" Studies in Elementary Physics.” 
43 figs. Price бв. net. Wireless Transmission of Photographs.” 
By M. J. Martin. Second edition. pp. xv + 140, 77 figs. Price 
5s. net. Wireless Telegraphy and Telephony." Ву Н. M. Dowaett. 


Pp. xxix + 331, figs. 305. Price 9s. net. London: The Wireless 
Preas, Ltd. 


Liqnidations and Dissolutions.— KEN DALI. & GENT, 
LTD.—Winding up voluntarily for reconstruction purposes. Liqui- 
dator, Mr. T. W. Wright, 13, St. Ann St. Manchester. Meeting of 
creditors, April 9th, at Manchester. Claims must be sent to the 
liquidator by April 23rd. | 

BRITANNIA LAMP AND ACCESSORIES Co., LTD.—Winding up 
voluntarily. Liquidator, Mr. R. L. Tayler, 24, Coleman Street, 
E.C.2. Meeting of creditors, April 6th. 

ELECTRIC TRAIN  LiGHT!NG SYNDICATE, Lro. — Winding 
up voluntarily. Messrs. Day & Yewdall, solicitors, 4, Central Bank 
Chambers, Leeds. 

Токо, NuTTER & Sons, electrical engineers, manufacturers. and 
merchants 41, The Side, Newcastle-on. Tyne.—Mr. А. S. Tong and 
Mr. P. Nutter have dissolved partnership. Mr. P. Nutter will 
attend to debts and continue the business. 


By E. Blake. Pp. vi + 176, 


Auction Sale.— By direction of the Disposal Board, 
Ministry of Munitions, Messrs. J. J. Greaves & Sons will sell by 
auction, on April 28th, at the Cyclop: Works of Mess s. 
Cammell, Laird & Co., Sheffield, machinery aud plant, including 
electric overhead travelling cranes, centrifugal pumps, electric 
motors, electrical fittings, office fittings, kc. Full particulars are 
given in our advertisement pages to day. | 


Bankruptcy Proceedings.— F. Mircugrn (F. Mitchell 
aud Co.), electrical engineer, Manchester.—A pplication for debtor's 
discharge will be heard at Manchester on April 27th. 

W. Н. HOWARD (Holborn Electrical (o.), electrical engineer, 
D. Featherstone Buildings, Holborn, W. C., and Finsbury Park.— 
Diacharge suspended for two years from February 27th, 1920. 


Catalogues and Lists. — MESSRS. DRAKE & GORHAM 
WHOLESALE. Lro., 67. Long Acre, W. C. 2.— Illustrated Pamphlet. 
No. 284, the " Xcel " electric utility cooker. Other agents for this 
British product are: Mesars. Siemens Bros., Down & Davies, the 
Electrical Supplies, Berry's Electric Co., and the Sun Electrical Co. 

THE CONSOLIDATED PNEUMATIC TOOL Co., LTD., Egyptian 
House, 170, Piccadilly, W. I.— Catalog ue No. 41. A comprehensive 
list of pneumatic tools covering drills, hammers, portable mine- 
hoiats, &c., and giving illustrations and complete details. 


Trade Annonncements,—M &. FkRNAND EsPIR announces 
that, as from January lst, 1920, he haa taken into partnership 
his son, Mr. Н. Espir, ard his brother. Mr. J. Espir, the style of 
the firm remaining unchanged. 

Mzssus. Percy HUDDLESTON & Co.'s London telephone number 
has been changed to '' Clerkenwell 1094." 

Messrs. CONNOLLY'S BLACKLEY, LTD., have removed their 
London sales office to 46 and 47, Finsbury Square, E.C.3. Mr. O. H. 


Bishop will continue in charge. New telephone number, “ London 
Wall 7188." 


Electric Motor Prices.—At a sale of engineering plant 
and machinery under the direction of the Disposal Board, Ministry 
of Munitions, at La Bassce Shell Factory, Glaszow. among the 
best prices realised were—A 40-n.H.P. electric motor, £205 ; and 
two 7-B.H.P. electric motors, £103 each. 


Copper Prices.— Messrs. Е. SwirH & Co. report 
(March 29th) :—Elcctrolytic bars, sheets, wire rods, H.C. wire, no 
change, 

Messrs. JAMES & SHAKESPEARE report (March 29th) :—Copper 
bars (best selected), sheet and rod, £166, a decrease of £2 ; English 
pig lead, £43, £3 reduction on last week 8 prices. 


Sirike,— On Friday last 350 workers at the Eaoficll 
Ediswan Cable Works downed toola. 


German Transmarine Electricity Works.—With refer- 
ence to the leaderette on this subject, appearing on an earlier page 
of this issue, the Daily Mail Madrid correspondent says :—' Fhe 
Deutsche Ubersee Elektrizitäts Gesellschaft, with big interests in 
South America, especially Buenos Ayres and Santiago, is turning 
itself into a Spanish concern. The German company has a nominal 
capital (each share of 1,000 marks) of 260,000,U0u marks at par 
£13.000.000]. This is to be converted into Spanish capital (each 
share being of 500 pesetas) of 300, C00. C00 pesetas (at present rate, 
& 15,000, 000). Other German companies are following suit." 


Electric Welding Demonstration.—On Saturday last, the 
Al Manufacturing Co., of Suubridge Road, Bradford, gave a 
demonstration of the capabilities of some of their welding 
appliances Particulars wiil appear in our next issue. 


Train Lighting.—We learn that the 100 new suburban 
railway carriages, which are now being built for the New South 
Wales Government Railways in Sydney, are to be fitted with 
Stone's system of electric lighting, comprising Liliput. dynamos, 
Peyoud switches and accumulatora. 


For Sale, — А berystwyth Town Council invites tenders for 
& 125-H.P. Daimler pe.rol engine. For particulars see this issue. 


Applications for British Trade Marks.— Appended is а 
summmry of the recent applications for British. tradeniarks 
in connection with productions associated. with the electrical 
industries :— 

Treva. No. 397.128. Class 8. Electrical contacts, terminals, 
parts, fittings, lamps, fusible cut-outs, sparking plugs, and 
d witches. No. 397,129. Class 14. Electrical fittings made 
of precious metals or imitations thereof. No. 397.130. Class 
16. Elestrical insulators, parts, and fittings, made of por- 
celain or earthenware. No. 897,131. Class 20. Electrical 
detonators and fuses (explosive). No. 397,132. Class 40. Elec- 
trical insulators, parts, and fittings, made of ebonite or like 
substances manufactured front india-rubber or gutta-percha. 
No. 307,133. Class 50. Electrical insulating materials, parts, 
and fittings of wood, bone, ivory, or other substances. Tre- 
velyan & Co., 155, Bracebridge Street, Birmingham. Noven- 
ber 12th, 1919. 

The giant that lives in a box (lettering combined with two 
different designs), Nos. 208,178. and 398,179. Class 8. Elec- 
trie accumulators and parts thereof. The Chloride Electrical 
Storage Co., Ltd.. Clifton Junction, near Manchester. 

Phileo. No. 395,925. Class 40. Goods manufactured from 
India-rubber and gutta-percha. Philadelphia Storage Battery 
Co., Philadelphia, U. S. M., December 30th. 1919. 

Fvrac. Fo. 895,471. Class 13. АП goods in Class 13. 
National Spark Plug Co., 214-216. East State Street, Rockford, 
III.. U.S.A., December ТӨ, 1919. 

Faem. No. 397,030. Class 17. Electric and pneumatic bell 
systems, Ke. » Mercantile Engineers & Founders, Ltd., 224, 
St. Vincent Street, Glasgow, November 27th, 1919. 

Electrol. 9 No. 300,046. Class J. А chemical compound 
serving as an electrolyte, and a charging compound for use 
im connection with electric batteries; Henry Edmunds, Par- 
liament Mansions, Victoria Street, Westininster, S. W., Janu- 
агу 2nd, 1920. 

Hermetic. No. 384.723. 
trical insulating. tapes, «е. 
Ltd., Hermetic Works, 
Ith, 1918. 


Class 50.  Vulcanised fibre, clec- 
The Self Sealing Rubber Co., 
tvland Street, Birmingham, August 
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P. N. (initial letters embodied in design). No. 390,006. Class 
6. Electric generators and parts of ваше, &c. ‘Lhe Pyic- 
National Co., 1334, Kostner Avenue, Chicago, U.S.A., April 

1919. 
MG. (letters combined with design). No. 356,202. Class 
8. AHlectric cables, batteries, induction cous, resistances, 
switchboards, and meters. Allgemeine Electricitats Gesell- 
schaft, 24, Jriedrich Karl Ufer, Berlin, Germany, November 
1919. 
dcs (lettering combined with design). No. 889,905. 
Class 4U. Connection insulators, and insulating preparations. 
Edwin Arthur Walsbaw, Glasgow Koad, Bolton, Ont., Canada, 
April 7th, 1919. u 

Hardite. No. 398,730. Class 50. Compositions used for 
electrical insulation purposes and battery cases, bases tor 
electrical apparatus, кс. Lrederick James Harden, 41, Norroy 
Road, Putney, S.W., December 22nd, 1919. | 

Spondite. No. 301,819. Class 50. Electric insulating mate- 
rials, &c. British Cellulose & Chemical Manufacturing Co., 
Ltd., 8, Waterloo Place, London, S. W., May 30th, 1919. 

Spondonite. No. 391,817. Class 50. Electrical insulating 
materials. ‘The British Cellulose & Chemical Manutacturing 
Co., Ltd., 8, Waterloo Place, London, S. W., May 3Uth, 1919. 

R. M. R. (initial letters embodied in design). No. 398, 597. 
Class 5. Wire and metals used in the manufacture of radio 
telegraphic and electrical goods. No. 
Radio telegraphic and electrical goods of metal. No. 398,000. 
Class 16. Radio telegraphic and electrical goods of porcelain 
or earthenware. No. 399,601. Class 41. Radio telegraphic 
and electrical goods, being articles of furniture. No. 395,602. 
Goods made of wood or other material covered by Class 50 
for use in radio telegraphy and electrical work. R. M. Radio, 
Ltd., ö, Chancery Lane, London, W. C., December l9tn, 1919. 


Trade with Argentina.— The Buenos Ayres correspondent 
of the Chamber of Commerce Journal says: Provided only 
that the goods can be obtained, British importers in Argen- 
tina at the present moment are on velvet. Not only is there 
а benefit, which at the time of writing works out at about 
40 per cent., on exchange, but there is also an unquestion- 
able preference for British goods, a preference that is readily 
translated into pounds, shillings and pence. Argentine buyers 
to-day are willing to pay more for a proved British article 
than for new and untried goods from elsewhere, and this 
preference 1s particularly marked against шапу United States 
products. Both ofticial departments and private buyers agree 
in this matter, and, while it is not right to say that the 
United States are losing their trade in this part of the world, 
it is no exaggeration to declare that they have lost, and are 
still losing, many golden opportunities.” 

Later the writer says: American sellers of harvesting 
machinery were perhaps the first to see that it was not 
enough to dispose of a machine; it must also be kept running. 
To this end they had always available a number of capable 
men who could be sent anywhere at a moment's notice and 
who understood the job they were on blindfold. It is evi- 
dent that this apparently unremunerative addition to selling 
charges is beneficial to the main interests of any big business 
which adopts it, and one or two of the large Argentine im- 
porting houses have adopted something similar on their own 
account, without, however, getting much support in the past 
from British manufacturers of machinery, either tools or 
plant. Its general adoption has, therefore, everything to 
recommend it, aud when combined with co-operative sales- 
manship, it will unquestionably do much to push British 
export in one of its most valuable lines. Every smooth-run- 
ning British machine is in itseif a piece of propaganda, and 
when the man in charge of it is convinced of its virtues, and 
knows, moreover, that in any case of unforeseen difficulty or 
breakdown he is able to obtain speedy and expert assistance, 
Its introduction paves the way for further purchases in the 
ваше quarter. It may not be out of place to point out that 
Germany had already begun to adopt similar tactics in regard 
to electrical plant and flour-milling machinery before the war; 
and with very satisfactory results, as may be gathered by 
conversation with any chief mechanic or engineer in charge 
of the various mills and electric light stations about the 

epublie, even when he does not happen to be of German 
birth or descent, as so frequently is the case." 


LIGHTING AND POWER NOTES. 


Accrington. — INbvsTRIAL Surrey. — Regarding the 
application of Messrs. Howard & Bullough, textile machinists, for 
an increased aupply of power to their Charter Street Works, 
Accrington Electricity Committee has agreed upon a basis of 
charging for additional supply. The e-timated cost of the neces- 
вагу high-tension cable, awitchgear, &, ів £2,000. 


Aldershot. — ExrkNsioNs. — The proposal to spend 
#21,550 on extensions led to criticism by members of the Council, 
who stated that the local private undertaking showed a profit of 
#1017 during last year, while the municipal works showed a deficit 
of over £1,000. The proposed extensions include turbo-generators 
(£11,000), boilers (£3,500), and buildings (66,500). 


398,599. Class 13. 


2 


Alfreton, — ELkerRIOIIT  SuPPLY.— The Notts. and 


- Derbyshire Power Co. has notified the local Town and Trade 


Association that it is willing to extend its mains from Ripley if 
sufficient revenue is assured, The cost of laying the mains would 
be from £1,000 to £1,200, апа the company would expect a yearly 
revenue of £1,000. The comparative cost of electricity is half the 
present cost of gas, and the Association is supporting the scheme. 


Beachley.—TipaL Power.—The cost of the scheme 
to erect a bridge over the Severn and а dam to harness the 40-ft. 
tide for the purpose of generating electricity, is stated to be 
between & 8,000, 000 and £9,000,000. "The Krening News says the 
project is expected to be completed in about five years. 


Birmingham. NEW Power SraATION.—O wing to the 
slow delivery of steel-work for the construction of the new power 
station at Nechells, the building will not be ready for the reception 
of the plant in the estimated time. It was originally hoped to 
have the station running by October, but there seems every pro- 
bability of another shortage of power during next winter. 


Blackburo.—PrRorvosep LixxiNG-UP.—The Corporation, 
in conjunction with Preston Corporation, is negotiating with the 
Electricity Commissioners upon the question of laying a main 
between the two undertakings. 


Boltou,—ExTENsIoNS.—The Electricity Committee has 
approved a scheme of extensions to the Back-o’-th’-Bank power 
station. The first stages are expected to cost £140,000, and the 
ultimate total expenditure will be £ 250,000. 


Bradford.—New PLANT. -A much-needed addition to 
the present plant, a 10,000-Kw. turbo-generator, which has been on 
order for a considerable time, is expected to be installed at the 
Valley Road station within the next three months. 


Canada.— WATER Power.—The Electrical News, of 
Toronto, publishes some interesting information regarding the 
utilisation of Canadian water power for the generation of elec- 
tricity. It is stated that, of an estimated available n.r. of 
18,832,000, a total of nearly 2,400,000 н.р. is being developed. 
The Ontario Hydro-Electric Commission's undertaking at Chippawa 
(Niagara Falls) is to have an initial capacity of 200.000 H.P., with 
future extensions to bring it up to 500,000 н.р. The Government 
plants at Shawinigan and Grand Mere are to be raised from 
330,000 to 600,000 H.P. 


Continental,—A vsTRIA.—The Economie Review learns 
from a Continental source that the American Westinghouse. Со. 
and other American industrial groups are considering the exploita- 
tion of the water power of the Austrian Alps. 

FRANCE —The movement for the centralisation of the supply of 
electric energy in the Paris district has extended to the South. west 
of France. Various сошрапіев in the Lyons district have formed 
themselves into a company to supply electricity to Lyons and st. 
Etienne. The scheme consists in gradually replacing the present 
fuel stat ions by water power, and the linking-up of the South-east 
networks will enable the company to utilise the St. Etienne 
coalfield when reinforcement ів needed. At tlie moment, 10 com- 
panies, producers or consumers of electricity, constitute the group: 
the Gaz еб Electricité de Lyon; the Société Hydroélectrique de 
Lyon: the Société des Forges et Aciéries Paul Girod : the Société 
Lyonnaise des Forcea Motrices de Jonage: the Société des Forces 
Motrices de la Tarentaise ; the Société pour la Création et l'Utili- 
sation des Forces Motrices de la Haute-Isere ; the Société Force et 
Lumicre; the Energ e Electrique de la Loire et du Centre, &c. 
The energy distributed in the Lyons and St. Etienne district 
will total at the outset about 100,000 H P., requiring some hundreds 
of tons of ccal daily, and ia insufficient for the needs of the 
district, Consequently, further calle on the Alps and on the 
Central Plateau wilt have to be made. The 'Truyére central 
station alone is able to supply 100 000 н.р, The first steps of the 
new company will be the setting-up of three 120,000-volt three- 
phase lines—one linking Lyoas with Albertville ; the second, Lyons 
to Boury Saint-Maurice ; the third, Lyons to a point to be fixed in 
the Tarantaise. The cost of each of these lines is estimated а> 
30,000,000 francs. The lines will converge on the same central 
station at Lyons, from whence power will be distributed. Application 
for sanction to the scheme on the ground of public utility is about 
to be made, and as the complementary generating works are under 
мау. realisation of the scheme within two years at the latest is 
expected. The city of Lyons will be the chief consumer; the 
public lighting there is still by gas, and the demands for electric 
current for private lighting, heating, and motive power are beyond 
the existing three big companies’ means to supply. Moreover. the 
Paris - Lyons-Mediterraneau Railway. which has begun the electriti- 
cation of the Cirloz-Modane line, and foresses that of the Lycna- 
Geneva and other mountain railways, will be an important con- 
sumer.— L Electricite, 

Owing toadspute in the electrical industry of Verviers, the 


town und about 40 communes have been deprived of electric 
lighting and tramway services, 


Chorley.— ELECTRICITY Su PPV. — The Town Clerk has 
reported regarding the obligation of the Lancashire Electric Power 
Co. to supply electricity in the borough under the Provisional 
Order of 1914, that the mains are still eight miles away, and a 
supply from any other existing authority does not at present, 
appear practicable. It is proposed to discuss the whole matter 


with the Electricity Commissioners with a view to formulating а 
scheme. | 
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Devonshire. -Jort KErnzorBtorTY AUrronrrr.— At a 
зесавб conference of representatives of municipal authorities, a 
deputation, consisting of delegates from Plymouth, Exeter. 
Torquay, and Barnstaple, was appointed to meet the Electricity 
Gommissioners to discuss the formation of a Joint Electricity 
Authority for the county. 


Dundee. —DELAY IN Extensions._-The progress of 
extensions to the electricity works is being held up by the difficulty 
in obtaining structural steel work. 


Gold Coast.—Evectriciry SuPPLv.—A Bill to make 
provision for the supply by private enterprise of electricity for 
lighting and other purposes has been introduced in the Gold Coast 
Legislative Council.— West Africa. 


Hall.—Coat SHORTAGE.—A deputation recently waited 
upon the Coal Controller to point out the great loss and incon- 
venience being caused by the shortage of fuel. It was stated that 
many large works had to be closed down at 4 o'clock in the 
afternoon, as it was impossible to supply them with power. 


Lancaster. — OUTBREAK OF Fire.—A fire recently 
occurred at the switchboard in the electricity works. Although it 
was soon extinguished the plant was temporarily put out of 
action. 


Liverpool,—MariNs ExTENSIONS.—The extension of over 
BO cables has been approved, including a high-tension main to a 
factory at Aintree, at an estimated cost of £4,370, involving the 
erection of a sub-station costing £2,000. An extension from 
Longmoor Lane to Tazakerley will cost £8,100, and the sub-station 
£2.000. i | Ec бк ; 

PRICE INCREASE.— The charge for electricity for lighting purposes 
is to be inoreased by 25 per cent., as from January lat. 


REPAYMENT OF Costs.—The Tramways and Electric Power and 
Lighting Committee has decided to have а list compiled of the 
firms which have applied for the return of the &mounts paid bv 
them for the extension of mains, showing the cost of the work, tha 
amount paid by these consumers, the amount proposed to be 
refunded, and the &mount paid, or payable, in respect of the con- 
sumption of electrical energy by such firms, and the period of 
consumption. The list will be considered by the Committee at the 
next meeting. 


London.— HamMMERSMITH.—The original proposals for 
electricity extensions were submitted to the Electricity Commis- 
sioners, who recommended a much more comprehensive scheme to 
meet not only the needs of the borough, but alto those of neigh- 
bouring undertakings. It is therefore proposed to install two 
8,000 to 10,000-Kw. turbo-generating sets at an estimated cost of 
£124,000, and three additional boilers, costing £45,000. Structural 
alterations to the boiler house will sost approximately £5,000. 

ELECTRICITY SuPPLY.—The Special Committee of the London 
County Council on London Electricity Supply has reported that, as the 
result of conferences with representatives of local authorities, it is 
clear that no satisfactory proposals can be put before the Electricity 
Commissioners without a general outline scheme dealing with the 
technical aspects of the subject. Mr J. H. Rider, of the firm of 
Megers. Preece, Cardew & Rider, has, therefore, been engaged to 
investigate the matter and report thereon. 


Lynton.—Paice IN CREASE.— The Electric Lighting Co. 
has increased the price of electricity for heating to 24d. per unit 
up to 100 unita per quarter, and for larger quantities to a flat rate 
of 14d. 


Nigeria.— Hypro-ELectraic PLANT. — Messrs. Vickers 
are constructing a hydro-electric plant on the Kwall Falls of the 
N'Gel River for the Northern Nigeria Tin Mines. The power is 
obtained from a series of small falls over a length of 14 miles, 
which give а difference in level of 700 ft. The plant capacity is 
to be 1,500 KW., and power will be conveyed at а pressure of 
22,000 volts to the mines (а distance of 15 miles), where it will be 
stepped down to a working pressure of 525 volta. 


Plymouth.—PRoPosED Prick  INcREASE.— The Elec- 
tricity and Street Lighting Committee recommends an increase of 
the charges for electricity for lighting by ld. per unit, and for 
power by 5 per cent. 


Skegness.—Proposep ELECTRICITY SuPPLY.— Messrs. 
Handcock, Dykes & Trotter have prepared a scheme for the installa- 
tion of electrical plant, &c., at an estimated cost of £19,580, 
including £2.240 for land and buildings. Before further steps are 
taken estimates are to be secured from other experta. 


Worksop. — Proposep Extensions. — The electrical 
engineer recommends large extensions and additions to meet the 
consumers’ increased demands. The proposals include the adoption 
of three-phase generation and a temporary bulk supply from the 
Manton Colliery. of the Wigan Coal and Iron Co., at a capital cost 
of £7,500, in order to meet consumers demands. The matter has 
been referred to a Committee for consideration and report. 


TRAMWAY AND RAILWAY NOTES. 


Ф 


Blackbutn.—IxcgEAsED Recxrpts.—The receipts of the 
Corporation tramways department for the past financial. year 
amount to £116,964, an increase of £25,221 over 1919, and of 
£39,495 in 1918. 


Burnley.—W AGEs.— Tramway employés on March 26th 
received the difference between their actual earnings for the 
last two weeks and their wages for the regulation 48 hours’ 
week, in eonsequence of the Sunday stoppage through coal 
shortaze. 

The new tramway queue system came into force on March 27th, and 
all theunloading and embarking places in the Centre are now bein 
labelled with indicators. 


Continental,.—RvssrA.— The municipal authorities of 
Petrograd have been empowered by the Executive Committee of the 
Soviet to introduce a system of free travel on the tramways.— 
Economic Review. р 


Exeter, — ADDITIONAL PLANT.— The city electrical 
engineer has been instructed to make inquiries regarding the 
purchase of a second-hand turbo-alternator of from 300 to 500-Kw. 
capacity to augment the supply of power to the tramways. 


Haslingdeu.— Fare INcREASE.— The Town Council has 
received the permission of the Ministry of Transport to increase 
all tramway fares on the borough routes by 50 per cent. 


Iiford.—Rai.Less TROLLEYS.— To meet the increased 
demand for transport facilities likely to follow the erection of 
thousands of new houses in the district, the Council is considering 
the advisability of commencing a system of railless trolley routes 
as the cheapest and most flexible form of transport. 


Industrial Court Award.—Men and women employed 
in railway shops and generating stations are to receive an advance 
in wages of 14d. an hour or бв. a week, according to the system of 
payment in vogue. Piecework rates are advanced 15 per cent. 
These were the terms of an award made by the Industrial Court on 
March 24th. 


Leigh (Lancs.).— PARLIAMENTARY Вил. — The Private 
Bill Committee of the House of Commons bas informed the Cor- 
poration that its approval will be given to the Bill seeking powers 
to establish a motor omnibus service, if a clause is inserted pre- 
venting the Corporation competing with the South Lancashire 
Tramways Co. on the latter's existing routes. 

London. — UNDERGROUND RAILWAY FaRES.— Аз a 
result of representations by London M P.'s, the Tube-fares Bill" 
has been amended in two respects. Firat, it is agreed by the pro- 
moters that an increase in fares shall be madeonly to cover working 
expenses, efficient management, renewals, and a reasonable return 
upon capital; and, secondly, that workmen's return fares between 
any twostations shall not exceed the charge for the single jcurney, 
with a minimum fare of 3d. 

Owing to the delay in paying arrears in respect of wage 
increases, the employés of the London Underground Railways 
threatened a strike at Easter, but the men have reconsidered 
their decision. 

TRAFFIC AUTHORITY.—The Committee appointed to advise the 
Minister of Transport on the London tratfic problem, under the 
chairmanship of Mr. Kennedy Jones, M.P., has recommended, inter 
alia, the formation of a permanent authority, consisting of three 
members, to deal with all questions affecting traffic in the London 
area, The primary duties of such an authority would be to makea 
preliminary examination of all transport Bills, to examine schemes 
for traíflic improvement, to study housing and town-planning 
schemes from the point of view of transport, to prepare a general 
development plan to which all new schemes should conform, and 
to consider all legislation proposed dealing with traffic and 
travsport. 

RAILLESS TROLLEY CARs.—The London County Council intends 
to carry out experiments with railless trolley cars, as the cost of 
laying tracks has become unremunerative, 

A tramway strike, to begin on April 4th, is threatened throughout 
the country, says the daily Press, "owing to the failure of the 
workers side of the Joint Industrial Council for the tramway 
industry to induce the Council to grant a 14s. weekly increase on 
pre-war rates." This would mean a 10s, weekly increase on present 
wages. The resolution to tender notices was passed Ly the Trans- 
port Workers' Federation,and seven days' notice, ending at midnight 
on April 3rd, has been given by the tramways section of the United 
Vehicle Workers, who are affiliated with the Federation. The 
application for an increase was made on February 26th; the 
tramway authorities generally declared their inability to pay the 
increase demanded, but offered 28. 6d., which was rejected. 


Sunderland.— IEA ER's Workina.—The report of the 
directors of the Sunderland District Tramways for the year ended 
October 31st last states that after paying expenses and providing 
for depreciation, there was a balance for disposal of £21.385, includ- 
ing £1,195 brought forward from the previous year. From this was 
deducted £7,100 interest on the prior lien bonds and first mortgage 
debentures, £500 for sinking fund instalment. & 8,000 for transfer 
to general reserve account, leaving a balance of £58,785. From this 
the directors proposed to pay dividends of 5 per cent. (less income- 
tax)on the first income bonds, the second income bonds, and the 
preference share capital. The sum of £1,208 was left to be carried 
forward. The traffic receipts have shown a substantial increase, 
but the working expenses have again been considerably higher, 
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. TELEGRAPH AND TELEPHONE NOTES. 
" A New Exchange—A new telephone exchange, to be 


as Olerkenwell, was opened in Ironmonger Row, E.C. 1, on 
ES last. About 800 subscribers were transferred to the new 
exchange at 2 o'clock on Saturday afternoon. They were to be 
taken mainly from the London Wall, Holborn, Central, and City 
areas, A further 500 will be transferred on April 10th. The new 
exchange will serve the northern portion of the City, and by the 
end of the year it will have a capacity of 10.000 lines. The 
apparatus is of the manual type. A feature of the exchange will 
be an operating school accommodating 130 students. This makes 
London's seventy-fourth exchange, and by the end of the year three 
others will have been opened. At present there are about 155,000 
subscribers in the London district, and others are being added at 
the rate of about 1,000 per week. Approximately 60,000 new 
subscribers have been connected since the armistice, and there are 
still half that number waiting for instruments. 


Engineers for Dutch Colonles.— According to the 
Schweiz. Bauzeitung, of March 6th, the Dutch Government requires 
а fairly large number of electrical engineera for the Telegraph, 
Telephone, and Postal Services in the Dutch East Indies. As it is not 
possible to cover requirements in Holland, the Government wishes 
to engage young Swiss engineers holding the diploma of a technical 
college. In order to give applicants some idea of the conditions 
and duties of their employment, the (Dutch) Government arranged 
for a Colonial official, Herr Dom van Rombeck, Chief of the 
“ Dutch East Indies Labour Department" at the Hague, to give а 
public lecture in Zurich, on March 8th, on the conditions in the 
Dutch East Indies, and in connection therewith to receive 
applications. 

Why the Dutch Government should go to Switzerland for elec- 
trical engineers is not clear. Is not the war over yet? We have 
never heard that Swiss engineers have shown апу special aptitude 
for telegraphy and telephony, subjecta in which the British have 
always held theirown. s 


Holland.—O wing to cable congestion between England 
and Holland, the Netherlands Chamber of Commerce in London 


Italy.—Successful wireless telephonic conversation мав 
carried on, last week, between Chelmsford (England) and Rome. 
According to Marconi officials, wireless conversation has been 
received clearly up to distances of 1.200 miles. Conversation has 
also been heard from a ship's station at a distance of 1,500 miles, 
but this was very faint, : 


Japan,— The estimates for wireless erpansion in the 


Japanese Budget for the coming year do not, according to Eastern 
Engineering, cover the overhauling of the Funabashi Station, which 


Portugai.— The strike of telephone workers ended last 


Week, and work was resumed, 


Post Office Loss,—A White Paper issued on March 
22nd, deals with the accounts of the Postal, Telegraph, and Tele- 
phone Services for the year ended March 31st, 1919, and shows 
deficit on both the telegraph and telephone departments. The net 
receipts of the two departments, including £5,456,573 put down ag 
the value of services performed for other departments without 


of £8,168,956, an increase on that of the revious year of 
41,320,671. j ipi 


Wireless Telephony.— Marconi’s Wireless Telegraph Co. 
Carried out auccesaful demonstrations last week at Chelmsford in 
directing an aeroplane by means of wireless telephony. 


——————Ó— 
CONTRACTS OPEN AND CLOSED. 


date given in Parentheses at the end of the paragraph indicates 
BIOAL REVIEW in whioh the " Official 


OPEN. 
Australia. —Mxnuounne.—April 12th. City Council. 
Io 2,000-K w. rotary converters E switchgear, 6,600 v.; p.c, 


PERTH —May Postmaster - General's De 
| - partment. In- 
bres bolta, brackets, &c. Schedule 673. (See this issue.) 
pril lith Telegraph and 


(See this issue.) 
5 : Urban District Council, 
жа.) 9 Wiring, fittings, &c. at Pengam and Aberbargoed. (March 
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Beldium.—April 7th. The municipal authorities of 
Ixelles, Brussels, Supply of a quantity of armoured cable for 
low-tension distribution mainz. Specifications may be obtained 
from the Maison Communale, Ixelles, for two franos, 

April 6th. Municipal authorities of угры erit (Province of 
Luxenbourg). Tenders for a central electric lighting station in 
the town. 

April 13th. Municipal authorities of Wevelghem. Supply and 
installation of а transformer sub-station of 180-Kw. capacity. 
Particulars from and tenders to the Salle Communale, Wevelghem, 
Belgium, 

Canterbury.—April 19th. Electricity Department. One 
1,000-Kw. three-phase turbo-alternator, surface condensing plant, 
two rotary converters, superheater, kc. (March 26th.) 

Darlington.— April 19th. Electricity Department. One 
water-tube boiler. (See this issue.) 

Edinburgh.—April 26th. Electricity Supply Depart- 
ment. E.H.T. paper-insulated lead-covered cables. (See this issue.) 

Eastbonrne, — April 16th. Electricity Department. 
Supply and erection of one water cooling tower. (March 26th.) 


Great Yarmouth.—April 16th. Electricity Department. 
One 2,000-Kw. turbo-alternator, one 750-Kw. rotary converter and 
transformer, and one 750-kw. frequency changer. (March 19th.) 


Lincoln.—April 8th. Electricity Department. Pipe- 


work, and motor-generator and switchgear for St. Swithin's power 
atation. (March 6th.) 


London.—SBHOREDrTCH.— Electricity Supply Department. 
Water-tube boiler, 5,000-kw. turbo-alternator, E.H.T. and D.C. 
switchgear. (March 19th.) 


Margate.—April 15th. Town Council. Electric light 
installation, pavilion and winter gardens, Mr.J. E. Saxby, Manager. 


Peterborough. — Electricity Department. 1,000-кү. 
turbo-alternator with condenser and pipe work, switchgear, 500-Kw. 
rotary converter, superheaters, induced dranght fan, two seta 
forced draught furnaces, foundations and buildera’ work, and н.т. 
cables. (March 19th.) 


South Africa.—April 24th. Oudtshoorn Municipality. 
Time for receipt of tenders extended from March 24th to April 24th. 


Tasmania.—LAUNCESTON.—June 7th. City Council. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. City 
Electrical Engineer, Town Hall, Launceston. 


CLOSED. 


Accrington,— Electricity Committee, 
Alterations to crane, £320.—J. Bpencer & Co. 


Australia.—SYvDNEY.—City Council. 
4 miles 7/16 H.D. bare-copper cable 1s. 71d. lb... W. G. Watson & Co., Ltd. 
8 miles 7/14 „ u T Is. 84d. lo. | 
4 miles 19/16 ,, на i £130 .. .. Е.В. Lee. 
20 1niles 77/18 „ in з Is. 94d. Ibo. 
468 W. Adains, Ltd. 


8 miles 714 m $3 $5 £ "T 
10 miles 7/20 double-braided aerial cable £195 жо: Hansen Elec. 
Co., Ltd. 
Two sets of front headers with water boxes for economisers; one set of back 
headers with water box, £2,437, Babcock & Wilcox, Ltd. 
9,000 yd. 15 Sd. in. three-core 5,000 v. leud-covered н.т. cable, £6,384; 5,000 yd. 
"L вд. in. three-core 10,000 v. lead-covered н.т. cable, £3,562; 10,000 yd. 15 
sq. in. three-core 10,000 v. lead-covered H.T. cable, £8,896, Siemens Bros., Ltd. 


Tenders. 
London,—STEPNEY.— Electricity Committee. Accepted : 
8,000 tons West Cannock nuts, 41s. 4d. per ton; 2,000 tons ditto, 2 in. nutty 
slack, 858. 10d. ton; 1,000 tons Tamworth, 14 in, nutty slack, 37s. 6d. 
ton. 
Switchgear for Whitechapel and Mile End sub-stations :— 
A, Reyrolie & Со, ia "m "A - £7,764 Sub.station type 


Accepted :— 
Accepted. 


(recommended), 
Ditto - xu" (alternative) 8,096 
General Electric Co., Ltd. ys a .. 00,508 
Bertram Thomas .. us : 8,020 
Switchgear X Cowans .. T" » 8,026 
Park Royal Engineering Works, Ltd. 9,158 
Brit. Thomson. Houston Co., Ltd. .. 9,646 
New Switchgear Construction Co., Ltd. 9,910 


Edison Swan Electric Co., Ltd. incomplete 
24 steel tubular electric standards for street lighting, £342, British Manneg 
man Tube Co., Ltd. (Accepted.) | 
Additional карру “4 mites of feeder cable, for the Limehouse and White. 
chapel stations, 44,319, Henley's Telegraph Works Co., Ltd. (Accepted. 
House service cable: 
Henley's Telegraph Works Co.. Ltd. recom) .. „ £385 
British Insulated and Helsby Cables, Ltd. Өл "m 5 ae 390 
W. T. Glover & Co., Ltd. "n 442 . 


{ mile of earthenware pipes, and 4 mile of troughs and covers, 
Sutton & Co. recom; .. xis T sa s £215 

. Siemens Bros. & Co., Ltd. M vi» 238 
Henley's Telegraph Wo, ks Co., Ltd. .. 264 


ST. PANCRas.— Highways, Sewers and Public Works Committee. 
Recommended :— 

Mossay & Co., Ltd.—T wo 34.ton “Orwell” electric motor wagons, with 
interchangeable cylindrical water-tank bodies, £1,673 each, including 
ех'тав. 

Lacre Motor Саг Co., Ltd.—T wo motor road.sweeping machines, £650 each. 


. 
FORTHCOMING BVE NTS. 


Association of Engineering and Shipbuilding Draughtsmen.—Thurnday, 
April 8th. At the University, Liverpool. At 7.30 p.m. 
“ Design of а 40-ton Titan Crane," by Messrs. Р, A. Arbeny and H. W, 
Mellor, At the Grammar School, Chesterfield. п, Lecture on 
The Destructive Distillation of Coal,“ by Mr. Е. Nicholson, 
ustitation of Electrical Engineers (Western Centre),— Monday, April 19th, 


the South Wales Institute of Engineers, Cardit At 7 т, Lectur 
. on " Thermionic Valves,“ by Prof. E. Bacon, p ы 
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New Fire-Damp Indicator.—A new fire-damp indicator, 
the invention of an English electrical engineer, is said to have 
passed all testa, and. should, in conjunction with the electric lamp, 
materially contribute to the safety of life in mines. According to 
the Sheffield Independent the instrument only occuples а space of 
2 in. bv 2 in., and weighs less than 8 oz. It is strongly made, and 
is unaffected by complete immersion in water; it can be 
inoorporated in any electrio lamp. The device, it is claimed, is 
capable of recording the percentage of fire-damp present in the 
atmosphere down to a quarter of 1 per cent. 


Japanning Ovens.—A recent issue of the American 
Machinist contains some useful information regarding electrically- 
heated japanning ovens. The system described is that adopted by 
an American typewriter manufacturing company, and consists of a 
battery of six ovens, four of which are 7 ft. 5 in. high, 7 ft. 1 in. 
deep and 6 ft. 2 in. wide, while the other two are slightly smaller. 
The heating load of each oven is 27 KW. The heating units are 
compact, and as their maximum temperature is relatively low 
(400° F.) risk of burning out and causing fires or explosions is 
reduced to a negligible point. During their life of four years, 
these ovens have proved eminently satisfactory, and the fuel cost 
compares very favourably with gas-heated ovens, which circum- 
stance. combined with the fact that the capacity of the electric 6ven 
is considerably above that of the other type, proves without doubt 
the soundness of employing electricity for this class of work. 
Figures given in the article show that the electrio oven has а 
capacity of 300 frames, against 180 in the case of the gas oven, aud 
while the fuel co-t per day in the case of the latter ів 3578, that of 


Ка is only $1`62, and a year's working shows а total saving 
of $360. 


White Horses.—(Lines suggested by recent propos 1ls.) 


Chafing and rearing they start away, 
Scared by the touch of a human hand, 
Scattering foam in a cloud of spray ; 
Wild-eyed and panting, they will not stand. 


They bave been free since the world began, 
Heedlesa of enaffle or curb or rein, 

Galloping far from the homes of man, 
Prancing and tossing each flowing mane. 


Сал they be broken, these dashing steeds, 
Restless and strong as the wild North wind 
Will cunning Science to meet new needs 
Harness the tides to assist mankind ? 
LESLIE M. OYLER. 


London Underground Railway Speeds. — We аге 
indebted to the Tramway and Railway Journal for the accom- 
panying interesting table showing the average speeds of trains over 
the distances. and with the number of station stops mentioned. 
There has been an appreciable improvement on the routes on which 
"hurry-up" men have been provided. It will be noted that the 
average speed is in inverse proportion to the number of stops per 
mile. With regard to the lower speed on the City and South 
London Railway, the stops are exceptionally numerous, and it has 
to be remembered that the trains are hauled by electric locomotives 
instead of being equipped and driven on the multiple-unit system. 
On all the other lines the rate of acceleration on leaving each 
station is very hizh, and the pull up on stopping is sharp. When 
steam locomotives were used on the District Railway, the average 
train speed was 13°65 miles an hour. 


NOTES. 


| ! Average 


Distance. Station Time. speed. 
Miles. stops. | Min tes. Miles per 
| hour. 
Mansion House to Ealing .. Es | 10:9 | 9 | 21 | 24:2 
Mansion House to Ealing x 10:9 | 16 H4 | 19.3 
Elephant and Castle to Watford .. 20:8 26 62 20:13 
Hammersmith to Finsbury Park .. 89 14 80 1778 
Charing Cross to Golder's Green .. 61 11 21 17:47 
Charing Cross to Golder's Gree 
(theatre) .. ig RS T. 6.1 4 ) 16 22°84 
Charing Cross to Highgate .. «acl 4:4 11 17 15:55 
Charing Cross to Highgate (theatre) 4*4 8 12 22°15 
Liverpool Street to Wood Lane. 6:8 18 24 17:0 
Clapham Common to Luston 7:8 | 18 32 | 13:69 


— . — MM 


Decimal Coinage.— The Report of the Royal Commission 
on Decimal Coinage, of which Lord Emmott is chairman, was 
issued on Wednesday, last week. It emphasises the nevessity of 
retaining the pound in any event, and states that the pound and mil 
aystem is the only one which complies with this condition ; but it 
finds that the disadvantages of effecting the change outweigh the 
benefits to be gained, and decides azainst making any chauge. А 
minority report takes the opposite view, alvocating the pound- 
mil system, and another minority report recommends а dollar 
system. 


Appointments Vacant, — Charge engineer (£110 to £130 
+ 20 per cent. + £120), mains assistant, (£110 to £130 4 20 per 
cent. + £120), for the Corporation of Portsmouth Electricity 
Supply Department; assistant engineer (£60). assistant mains 
engineer (£ 150), for the Edinburgh Corporation Electricity Works ; 
switchboard attendant (858. 6d.) for the Borough of Burnley 
Electric Lighting Department ; shift engineer (£245) for the Eccles 
Corporation Electricity Works. See our advertisement pages to-day. 


Electrically-propelled Canoe. —COonRTOTTOx.—In con- 
nection with our article on the recent Olympia Motor- Boat Exhibi- 
tion, which appeared in our issue of Maroh 19th, wherein particulars 
were given of an electrically-propelled canoe, our attention has been 
called to the passage reading: The motor and accumulators are 
concealed under the deck, the latter comprising 32 two-volt. 
122-ampere Chloride ‘ Exide’ cella in ebonite cases,” and we would 
point out that the paragraph should have read : " The motor and 
accumulators are concealed under the deck, the latter consisting of 
38 two-volt accumulators. The capacity of the battery ut 
20-ampere discharge rate, 122-ampere hours 


The Testing of Turbine Steels.— At a meeting of the 
North-Eaat Coast Institution of Engineers and Shipbuilders, on 
March 19th, a paper entitled Turbine Steels: а Research into their 
Mechanical Properties" was read by Dr. W. Н. Hatfield, it being 
the joint work of that gentleman, of the Brown-Firth Research 
Laboratories, Sheffield, and of Mr. H. M. Duncan. B. So., of Mesars. 
C. A. Parsons's research laboratory, Newcaatle. The research was 
instituted by the writers of the paper and Mr. A. D. C. Parsons, as 
& Sub-Committee of the British Eleotrical and Allied Manu- 
facturers’ Association, and was conducted with a view to 
determining what auxiliary tests might usefully be added to the 
specification in order to supplement the information obtained from 
existing mechanical tests. The tensile testa were carried out on в 
50,000-kg. Olsen testing machine. The results generally suggested 
that commercial forgings were of moderately good quality steel, 
but that the qualities that could be induced in smal] masses were 
not obtainable, nor were they to be expected, in large masses. 
Turbine parts which had given satiafactory service as compared 
with those that had not, according to the results, suggested that 
design might be a factor of greater importance than the quality of 
the steel. As regards the indications of the various mechanical 
tests on the forgings and turbine parts investigated, in all cases 
the tensile tests gave a good indication of the quality of the 
material, though, perhaps, not sufficient for absolute reliance. The 
difference between ductility, longitudinally and transversely, was 
generally shown up in the figure for elongation or reduction of 
area, while the maximum stress reached indicated the conditions 
of hardness or stiffness, The Izod test, while useful for special 
cases where notches entered into design, was of little advantage in 
large turbine forginga—especially carbon. steel forgings—on account 
of its lack of sensitiveness. The test might, however, be usefully 
retained in some cases of  nickel-chrome steel forgings as 
a cheok on heat treatment. The authors expressed the opinion 
that the Stanton test probably approached nearest to the condi- 
tions likely to be met with in practice where design or accident 
introduced undesirable features, such as sudden changes of cross- 
section, sharp right-angled corners. апі the effect of a blow. The 
experimental work also enabled the compilers of the report to 
recommend the Sankey test for much more attention from 
engineers, Unfortunately the number of tests performed was nt 
yet sufficient to enable them to fix definitely what value should be 
given by the test, and to specify suffiviently definitely the 
conditions. 


American Copper Prodactlon Costs.— Following an 
examination of the books of the U.S.A. copper companies, the 
Federal Trade Commission finds, saye the Mining Review, that the 
average corts of those companies that contribute 95 per cent. of 
the total output were as under in 1918 :— 


Pounds 
Cents per per long ton, Per cent. of 


Department. pound. approximate. total cost. 
Mining s se Vds cas 6 94 432 0 42:97 
Depletion of ore" ... iss ves 072 3 6 4°45 
Purchase of ore Ves е 951 2 6 3°19 . 
Transportation of ore . T 0°83 3 16 5:18 
Reduction of ore ... m T 5°89 27 4 36°44 
Transportation of refinery see 0 85 3 18 5:28 
Refining bala 990 бз 1`02 4 14 6°36 
Administration  ... xs “єз 0'89 4 0 5'56 
Selling expenses ... Mus 988 018 0 16 1'16 
Credits for gold and silver “© 171 1 18 10 59 
Labour yi aise X "m 5:30 £21 10 32°83 
Materials єз» ius cae 3°76 17 8 23°28 
Overbead ... "t vs T 2°14 9 18 13°27 
Depre.iation Vus Ves Si 0'91 4 6 5˙85 
Depletion” ... a " P 072 3 6 4°45 
Tolls Sis "m t dis 4°99 23 0 30°91 
Credits 25e Vix T 171 7 18 10˙59 


* Depletion of ore is a charge allowed by the Treasury Department 
when making out taxation forms. 


Unprotected Wires— Company Fined.— At Spennymoor 
(Durham) on March 23rd, the Weardale Steel, Coal, and Coke Co., 
Ltd., was fined £50 for insufficient safeguard and protection of 
electric wires at its by-product ovens. Tudhoe Works, whereby 
George Copeland met his death on February lst, by coming in 
contact with a live wire. It was stated that the body of Copeland 
was found at the doorway of the sulphate house. his hand clutch'n,z 
alive wire. Tne opinion was expressed that deceased had ріске 1 
up the wire to put it op one side, as it had blown down across the 
doorway. William Shand, electrical engineer for the company, 
said the wire was put up in the ordinary way. and added that there 
was no cradle underneath. The wires had been in the same 
condition for 12 years, and no complaint had been made until the 
accident occurred, 
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Electric Welding.—In reviewing developments in the 
electrical industry during 1919, Mr. J. Lister states in the General 
Electric Réview that the rate of inorease in the use of electric 
welding is indicated by the fact that in 1918 the number of welding 
outfits sold was more than double that of any preceding year, while 
1919 in turn gave a further increase of 100 per cent. over 1918. 
А new DO. welding outfit was produced which delivers current 
directly to the arc at the required pressure without the use of any 
form of ballast resistance or external regulating device. This 
result is obtained by means of a dual magnetic circuit, one section 
of which generates constant potential in part of the armature by 
means of a shunt field excited from this part of the armature 
winding, while the armature reaction and a differential series field 
cause в varying voltage in the other part of the armature winding. 
The constant potential is 30 volts, while the other component varies 
from plus 30 volts on open circuit to minus 30 volts on short 
circuit. The generator rating is 200 amperes, no exciter is required, 
and either А.С. or D.C. motor or belt-drive can be used. The outfit 
is self-contaiued, including a control panel, is compactly mounted 
so that it can be readily moved about. and weighs about 1,300 lb. 
A new automatic welding machine, for depositing metal varying 
in thickness from 25 mils to 0°25 in., was also developed for use, 
for instance, in increasiog the diameter of a shaft by means of a 
self-feeding wire e'ectrode, the shaft being rotated as-in a lathe 
during the operation. The machine, fig. 1, consists of a pair 


Fie. 1.—AN AUTOMATIC ELECTRIC WELDER. 


of rolls which are driven at varying speeds by a D.C. shunt- wound 
motor. The rolls deliver the electrode wire to the working face, 
and when the arc is drawn, the field and armature of the motor 
are instantaneously influenced by the voltage acioss the arc and 
respond by increasing or decreasing the rate of feed of the wire, 
thereby regulating the length of the arc to the value for which the 
machine is adjusted. Above the feed rolls, wire straightening rolls 
are provided to ensure accurate feeding of the wire and the proper 
location of the arc. The machine may be operated from any D.C. 
welding circuit. and will use any size of electrode, up to its 
mechanical limits, with equal precision in operation, as neither of 
these factors enters into the questiun of the rate of feed control, 
which is governed solely by the voltege across the arc. The com- 
рое outfit is very compact, being 1 ft. long, 18 in. wide, and 6 in. 
igh. 


Automatic Sub-Stations.—Mr. John Lister’s annual 
summary of developments in the electrical industry in the January 
issue of the General Electric Heriew, is always instructive and 
interesting. This year he has more to tell than ever before. On 
the subject of automatic generating and distributing stations, Mr. 
Lister says that the continued popularity of the automatic sub- 
station is shown in the increased orders for various types and sizes 
up to 2,000 Kw., and 1,500 volts direct current. The largest set so 
far constructed is а 2,000-Kw. synchronous motor-generator now 
being installed to supplement the power supply to the Michigan 
Central R. R. operating electric locomotives through the Detroit 
river tunnel. Automatic sub-station equipment was sold in Cuba, 
Australia, and New Zealand, and inquiries were received from other 
foreign countries. At the end of 1919 there were approximately 
50 G.E. equipments in operation, and about 20 more being con- 


structed or installed. The success of the automatic generating. 


station at Cedar Rapids, Iowa. and the many railway sub-staticns 
in service has encouraged development of others on automatic 
lines. An automatic hydro-electric generating station was 
developed for the Blue River Power Co., at Seward, Neb. This 
plant consists of а 240-K.vV.A., 120-8 PM., 60-cycle, 2,4 0-volt, 
water-wheel-driven generator, and three 80-K.v.A., 24,000/2,400- 
volt transformers, and ie the first of several stations to be installed 
on this system. А second installation is for the Ontario Power 
Co., at Ontario, Cal., whioh consists of one 500-K.v.A., 60-cycle 
generator direct-connected to a Pelton water wheel. This station 
is not entirely automatic, but is controlled by pilot wires from a 
manually-operated station on the same stream. In case of 
necessity the station will shut down automatically. -An automatic 
distributing station was developed for the Malden Electric Co., at 
Malden, Mass., and comprises a 3,000-K.v.A. transformer plant fed 


- occurre 


by a 22,000-volt line, with a second as a spare. It feeds three 
three-phase feeder circuits, and three single-phase feeder circuits 
which are controlled by automatic oil circuit-breakers with a 
“notching” relay. This relay will close a circuit breaker if it is 
tripped, and reclose it if it trips a second time within a brief 
period. Ifthe short oirouit has not cleared itself by this time, 
the circuit breaker trips a third time, and the circuit remains open 
until cleared and the switch closed by an operator. 


The Kearney High-Speed Railway System.— Aodern 
Transport is enabled to announce that the Ministry of Transport 
has called for a full-sized demonstration railway on the Kearney 
high-speed system. This decision is the outcome of a proposal 
made a year ago by Mr. Kearney for the linking of North and South 
Woolwich by means of a tube, on the Kearney system, under the 
river Thames. This scheme was examined in detail by the Cor- 
porations of Woolwich and East Ham, and endorsed by them, and 
we understand that it was also approved by the Ministry of Muni- 
tions, the War Office, the Royal Arsenal authorities, and the Great 
Eastern Railway Co. The test line is to be a aurface railway 
incorporating all of the essential features of the Kearney Tube so 
far as gradients, curvature, and speed are concerned. A stretch of 
land has been retained near Brighton which fulfils all the neces- 
sary conditions. The line will commence on the western slope of 
Beacon Hill, and it will extend for a distanoe of just over half-a-mile 
towards Brighton. Starting on the level at Beacon Hill the line 
will descend by means of a gradient of 1 in 7 (as is proposed for 
the Woolwich Tube) until а depth of 120 ft. from the starting 
point is reached, corresponding with that portion of the Woolwich 
Tube which will be under the Thames. Then, after continuing on 
the level for about 500 ft., the line will ascend again by means of 


a gradient of 1 in 7 toa height approximately the same as at the 


starting point. For about 1,700 ft. from Beacon Hill the line will 
be run on а curve of 1 mile radius, so that it will be practically an 
open air duplicate of what is proposed for Woolwich. A speed of 
60 miles an hour will be attained over the level section between the 
gradients, and the journey time from start to stop will be 1 minute. 
'The car which is to be used in the test has already been built by 
the Brush Electrical Engineering Co., Ltd., of Loughborough, and 
will be ready shortly for delivery. It seats 44 persons, is equipped 
with two 35-H Р, electric motors, and has a streamline body. The 
four under wheels are each 3 ft., and the two guide wheels each 
11 in. diameter. The weight (unloaded) is approximately 20 tons. 
Current at 500 volts will be generated by temporary plant at 
Greenway. and supplied to the car through an overhead wire 
suspended on the structure which supports the guide rail. The 
single ground rail, which takes the whole of the weight of the 
i will be of the standard flat-bottom type weighing 75 lb. per 
yard. 


Another American Turbine Fallure.— Further particulars 
of the wreck of a large turbo-generator eet in ite Regina, 
U.S.A., power house, on January 8th, as briefly reported 
in our pages eome weeks ago, are now to hand. The failure 

at 7 in the morning, just after the day shift 
engineers had taken over the plant froin the night crew. No’ 
warning of trouble was given, and that no casualties or serious 
damage to adjacent machinery occurred seeins to have been 
& special dispensation of Providence. The damage is fully 
covered by the 19 months' guarantees of the inakers. 

The turbine in question, a 5,000-&w., 3, 600-R. P. M., 2,300- 
volt, 60-cycle, 3-phase machine, was of the American General 
Electric Co.’s manufacture, and in this connection it is in- 
teresting to recall that three other machines by the same 
makers have failed in & similar manner within recent months. 
The accidents referred to were reported in our issues of 
April 19th, October 4th, and 25th, 1918. 

Officials of the G.E. Co. are now inquiring into the cause 
of the wreck, which is said to have been due to weakness 
in one of the turbine wheels, à piece of which gave way and 
broke through the 2.5-in. casing, allowing the interior of the 
turbine to be scattered in all directions. When the casing 
gave way, the valve chamber was thrown aside, and the 
9-in. diameter shaft and wheels, weighing some ten tons, 
was lifted from its bearings, travelled a distance of some 
20 ft., and landed immediately behind the adjacent turbine 
set 


The wrecked turbine was only packed on its foundations in 
July last, being installed by the makers’ representatives. It 
had five stages, the first with two running rows, and all the 
rest with one. The net weight of the turbo-generator, with- 
out condenser, was 125,000 Ib., the price of the whole outfit 
erected being about $152,000. The makers’ guarantees with 
200 lb. gauge steam pressure, 2 in. absolute vacuum, and 
100 deg. superheat, were: at half load 14.75; 3 load 13.89; full 
load 13.68; and 1i load 13.89. The mean blade velocities 
and the mean wheel diameters were respectively as under :— 

First wheel, 565 ft. per sec. and 3 ft. diam. 

Second wheel, 785 ft. per sec. and 4 ft. 2 in. йаш. 

Third wheel, 793 ft. per sec. and 4 ft. 9.5 in. diam. 

Fourth wheel, 801 ft. per sec. and 4 ft. 3 in. diam. 

Fifth wheel, 816 ft. per sec. and 4 ft. 4 in. diam. 

The accident places the undertaking in precisely the same 
by the С.Е. Co. for the American Gas Co., which, however, 
after placing the order found that the machine would not be 
required, and, therefore, assigned its coniract to the City 
of Regina. The machine was built, and others like it, but 
the makers found that in & similar machine weakness was 
euspected, the wheel of the present turbine was, therefore, 
dismantled and rebuilt to make assurance doubly sure (sic.). 
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ition as i$ was а year ago, the capacity of the station 

g only about 600 Kw. in excess of the demand, which 
reaches 4,000 kw. between 6 p.m. and midnight in the winter 
months, It is hoped, however, to have certain other plant, 
which has been in need of repairs for eome time, in commis- 
sion shortly; replacements for this plant, which were on 
erder in England, are reported to have arrived in the States. 


An Hlectrically«propelled Vacht.— The question of a 
suitable type of propelling plant for a large auxiliary sailing 
yacht needs careful consideration. Lightness, ease of con- 
trol, and а minimum space occupied are necessary, combined 
with the least interference with the sailing qualities of the 
vessel. Many methods have been employed and various types 
of engines have been adopted, but probably the most original 
system, says the Motor Ship and Motor Boat, is that utilised 
in the auxiliary yacht Lifay. She is the only large yacht in 
which Diesel electric propulsion has been adopted, and the 
arrangement offers considerable advantages for the vessel con- 
cerned. The kifay is 152 ft. overall, with a beam of 30 fl., and a 
draught of 21 ft. 2 in., the length on the water-line being 
115 ft., and the gross tonnage 313 tons. In 1914, 1915, and 
1916, before the auxiliary power was installed, she competed 
in & number of long-distance races, and was one of the 
most elaborately equipped yachts ever built in the United 
States. Last autumn it was decided to fit her out and install 
power to give a speed of 8 or 9 miles per hour under power 
alone. The Winton Engine Works, in conjunction with the 
Westinghouse Co., carried out the installation. These two 

з are now combining for providing Diesel electric equip- 
ments for large ocean-going ships, as we recently announced. 
The electric generating machinery consists of a 125-H.r. Diesel 
engine of the ordinary four-cycle Winton type, being a six- 
cylinder machine running at 425 R.P.M., and as it drives a 
dynamo it is fitted with a sensitive governor for voltage 
regulation. ‘This is essential, since the load varies considerably 
when, for instance, it is necessary to go astern. The generator 
is а 75 KW. set, and there is also a 9-к\у. exciter machine, 
which is driven by means of a noiseless chain at 900 R.P.M., 
and is used for the excitation of both the propelling motor 
and the generator. This propelling motor is placed right aft, 
во that there is a very short propeller shaft. It is of 90 E. p. 
when running at 360 R.P.M., and drives a 4%in. diameter 
propeller with a pitch of 42-in., this giving the vessel a speed 
of about 84 knots. The speed ahead or astern is varied by 
altering the strength of the field in the generator. In the 
stop position there is no field in the generator, but a full field 
in the motor, whilst in the full astern position there is a 
maximum field in both generator and motor. The advantage 
of this arrangement js that the main current is not controlled, 
but only a small portion of the exciter current, thus render- 
ing the handling of the vessel very simple without com- 
plicated gear. The method of controlling the speed of the 
vessel 1s as follows: The engine is started up and the cam 
controller switch for building up the motor field from the 
exciter is then put in. Next, the main contact breaker 
between the cam controller and the motor is switched in, 
these operations being carried out by the engineer in the 
engine-room. The whole of the rest of the control 1s effected 
from the deck by means of a deck controller on a brass stand, 
about 3 ft. 6 in. high. The handle has a swing of about 
20 in. By moving it one-half of the circle, full speed ahead 
is reached, and in the opposite direction, full epeed astern. 
In intermediate positions, intermediate variations in speed 
are obtained. A switchboard is fixed in the deck house, on 
which instruments give the voltage of the generator, motor, 
and exciter, as well as the current and the speed of the 
motor and generator, this switchboard being duplicated in 
the engine room. Needless to say, the electrical drive gives 
excellent opportunities for the convenient operation of the 
auxiliaries. The winch forward for handling the anchor, and, 
in case of necessity, for hoisting the sails, is driven by a 
10 н.р. electric motor. Amidships are two additional electric 
winches of 4 H.P. each, for hoisting and lowering the sails. 
The vessel is heated throughout by electricity, and all the 
cabins are electrically lighted and provided with fans. -The 
auxiliaries include a one-ton ice machine, operated by a 
74-Н.Р. electric motor, a water pump, a bilge pump, and an 
ail pump, as well as a 3 н.р. nir compressor supplying fuel 
to the oil range in the galley. The auxiliary air compressor 
is driven by а 12} н.р. electric motor. Electric current for 
these auxiliaries is provided by а 95 Н.Р. Quaille oil engine 
driving а 15 KW. generator, but this is purely an auxiliary 
and is used to charge a set of storage batteries when the 
vessel is lying in dock for any length of time. These storage 
batteries have а rated capacity of 60 amperes for five 
hours, this being sufficient for all the requirementa of the 
boat, except the actual propulsion, for two complete days 
without recharging. The bunker capacity is 2,400 gallons of 
fuel oil, giving a cruising radius of 2,000 miles. with a con- 
sumption of 73 gallons per hour. In addition, 360 gallons of 
lubricating oil are carried. The Аат recently started оп 
her maiden voyage to Cuba and Bermuda. 


Electrostatic Effects on Airships.— Mixtures of hydrogen 
and air in proportions between certain hmits may be ex- 
ploded by & minute electric spark. Such conditions may 
obtain on or near an airship, and in this connection Prof. 
G. S. Fulcher's recent contribution to Aviation on electro- 
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The accident places the undertaking in precisely the same 


static effecta on airshipa is of interest, As a result of the 
electric field near the surface of the earth, 50 to 200 volte 
per metre, the diference of potential between points at 
different heighte above the aurface may be very gieat. The 
charges induced оп а conducting balloon depend upon the 
electric field in the region before the arrival of the balloon 
end upon charges induced on nearby conductors because of 
the disturbing effect of the balloon; therefore, the eudden 
transference of a balloon from a region of high potential to 
one of low, will not change the charges on the balloon, 
provided the strength of the tield 1s unchanged and the balloon 
is not brought near a conductor. Ihe maximum field around 
&n originally uncharged spherical balloon is three times the 
strength of the field into which it is brought, if no conductors 
are near, and that between such a balloon and the flat eurface 
of the ground just before contact is made is five times the 
original field; protuberances projecting from the balloon will 
have a greater field immediately around them than that 
stated above, increasing with sharpness and the distance they 
project; but except during an electric storm, and when a 
balloon approaches a highly charged cloud, the field around 
any balloon due to charges induced on it will be too weak 
to cause sparks. i | MN 

If the speed of an airship is sufficiently great, rubberised 
eotton fabrics become negatively charged, while rubberieed 
silk fabrics become positively charged. The intensity in- 
creases with the speed, approximately as the sixteenth power. 
The effect depends on the solid and liquid particles held in 
suspension in the air; dust and water particles seem about 
equally effective; with ordinary air the effect is small for 
epeeds below 60 M.P.H., but in the case of smoke or mist large 
effects may be obtained at 40 M. P. HI. The effect is associatea 
with impact rather than with skin friction. If the fabric 
and ropes are conducting, the only danger is that due to 
the rubber rings around the valve seat, which may become 
charged by outflowing gas and cause a spark to pass through 
the gas to the valve. A precaution would be to connect t 
valve and the seat by a wire. The difference of potential 
between it and the earth as it descends may be sufficient to 
cause a spark. To avoid danger the landing rope should be 
& fairly good conductor. If the balloon chances to be in the 
path of a lightning flash between earth and cloud, it will 
robably be destroyed; but since the electric capacity of the 
balloon is small, а epark between it and а cloud can be pre- 
vented by relieving the electric tension by means of dis- 
charging points located as far as possible from explosive 
mixtures of gases. A sharp point or crown of points made 
of non-Corroding metal, projecting above the dorsal fin of 
the airship and connected by wire to the steel framework of 
the fins, would eliminate most if not all of the danger. The 
following recommendations are made : It 1з desirable that the 
outer surface of the balloon envelope should be conducting 
eo that dangerous differences of potential between the various 
aris may be made impossible and so that the balloon mav 
be rapidly discharged before landing. That the inner surface 
of the envelope should also be conducting to prevent dan- 
gerous differences of potential from being produced by the 
friction of one surface upon another during inflation. That, 
for similar reasons, the ropes suspending the car and especi- 
ally the landing rope shonld also be conducting, and that 
the latter should be so well connected to the envelope and 
other parts of the airship as to ensure the rapid discharge of 
the airship before landing. 


INSTITUTION NOTES. 


Institution of Electrical Eogineers.—NoRTH MIDLAND CENTRE. 
—At a joint meeting with the Yorkshire Branch of the Association 
of Mining Electrical Engineers on March 20th, a lecture on 
“Electric Winders" was given by Mr. J. Kirkwood, showing 
comparisons between the principal systems. The lecture was 
illustrated by lantern slides Mr. W. M. Selvey welcomed the 
members of the A.M.E.E., and Mr. Roslyn Holliday, President of 
the Yorkshire Branch, responded. 

SCOTTISH CENTRE.—At a meeting in Edinburgh, the committee's 
nominations for office bearers were submitted as follows: — 
Chairman, Mr. J. E. Sayers; vice-chairmen, Messrs. E T. Goslin 
and Alex. Lindsay : hon. secretary, Mr. Joseph Taylor : assistant 
recretary. Mr. W. F. Mitchell (Edinburgh); chairman of Students’ 
Section. Mr. F. A. Whysall (Greenock); members of committee, 
Mesars. Н. Richardson (Dundee) and J. S. Nicholson (Glasgow). 

Association of Mining Electrical Engineers.—At a luncheon 
given to prominent members of the mining industry by the North 
of England Branch at Newcastle, on March 20th, the speakers 
included Col. W. C. Blackett, Col. F. L. Simpson, Professors Henry 
Louis and W. M. Thornton. and Messrs. Mountain, Wilson, Ford 
and Severs. It was announced that the membership of the Associa- 
tion was now 1.275. 

Edinburgh Electrical Socletv.—' Through the kindness of Mr. 
John Macfee, district manager, Post Office Telephone Service. 
about 50 members of the Society were enabled to visit the Central 
Edinburgh Exchange on the evening of March 24th. The party 
was shown over the premises by Mr. Davies and other gentlemen 
connected with the engineering department. The next meeting 
takes place on April 7th. when short papers on everyday work 
will be read in competition for the Society's prize. The competition 
is open to all apprentices connected with the Society. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Мв. P. J. PRINGLE, general manager and chief engineer of the 
Electric Supply Co. of Victoria, Ltd., Australia, and his family, 
expect to arrive at London per the Mantua about the middle of 
April. His business address will be—The Electric Supply Co. of 
Victoria, Ltd., 255, Royal Liver Building, Liverpool. 

Blackburn Corporation Tramways Committee has adjourned for a 
month the proposal to increase the salary of Mr. J. H. COWELL, 
the general manager, from £600 to £800 per year. 

Last Friday, before leaving Carlisle electricity department to 
take up his appointment at Walsall, Мв. Р. WARDLE was presented 
with a dining room clock and a fountain pen. Mr. Chas, W. Salt, 
the city electrical ngineer made the presentation. 


T Photo by! | Lafayette. 


R. B. MITCHELL, 


Mn. MITCHELL'S appointment as general manager and engineer 
of the Glasgow Corporation's electricity department, foreshadowed 
in our issue of March 19th, was confirmed on Thureday la:t week, 
and we have pleasure in presenting his portrait herewith. 

Мв. COUNCILLOR GRIME has been elected to the Oldham Elec- 
tricity Committee in place of Councillor Makin, deceased. | 

Ав from March 31st, MR. ARNOLD B. GRIDLEY has retired from 
Government servioe, after holding the position of Director. of 
Electric Power Supply, and Electrical Adviser to the Ministry of 
Munitions during and subsequent to the war. After a lengthy 
holiday, he hopes to resume private business. 

Will.—The late Мв. C. E. GROVES, F. R. S., left £33,022 groes and 
£32,857 net personalty. On the death of certain legatees, E 10.000 
18 to go to the Royal Institut ion for the Groves Endowment Fund 
for the promotion of scientific research. . N 
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NEW COMPANIPS REGISTERED. 


Gwynnes Engineering Co., Ltd. (165,547) .— Registered 
7 nd. Capital, £600,000 in £1 shares. There is also to be £300,000 
{ per cent. debenture stock, redeemable at 105 per cent. in December, 1939. 

000 shares are to be offered to the public at par and all the debenture 
stock is to be offered at 95 per cent. Objects: To acquire (a) the business, 
stock and work in progress of Gwynnes, Ltd., (b) certain freehold, leasehold 
e Copyhold property at Crisp Road, Hammersmith, and Church Wharf, 
hiswick; (c) all the issued share capital of Adam Grimaldi & Co., of 
cer Works, Vauxhall, S.W., who have becn associated with Gwynnes, 
805 in the development of the Albert car. The purchase price payable to 
wynnes, Ltd., is limited to £575,000 (£225,000 in cash and £350,000 in 
shares), nothing being payable for goodwill. Genera! powers are taken to 
carry on business as manufacturers of pumps, pumping machinery, internal 
combustion, salvage, Agricultural, electrical, marine, aero and general engi- 
MIN boller makers, &c. The first directors are: Sir Byron Peters. K. B. E., 
MT MA.E, Windlesham Moor, Windlesham: Jas. M. Dewar, M. I. N. A., 
p Mech. E Allington, Northwood, Middlesex; Nevile C. Gwynne, M. I. N. A., 
р. Mech. E. Vevendean, Oxshott, Surrey (managing director); J. G. Mair- 
WI W Inet C. E.,, M. I. Mech. E., Hammonds, Udimore, Sussex; W. . 

ilkes, 160, Thurlegtone Road, West Norwood, S.E.27, secretary. The 
trustees for the debenture stock holders may, so long аз 2175.000 of the de- 

Oture stock is outstanding, nominate one director. Qualification (exc 
is nture stock: drlector), $1,000. Remuneration, £500 each per aanum (chair- 
an 2750). Solicitor : W. Harrison, 25, Bloomsbury Square, W. C. Registered 

ce: Hammersmith Iron Works, Crisp Roed, Hammersmith. 


Associated Industries Insurance Corporation, Ltd. 
(165,434).—Kegistered March 19th. Capital, £1,000,000 in £1 shares (900,000 
7 per cent. participating preference). Го carry on marine, land transit, fire, 
life, accident, burglary, boiler, engine, electrical plant, motor, aerial and 
general insurance business, ёс. 220,000 Exchequer Bonds have been de 
posited with the Court in respect of bond investment business and £20,400 in 
respect of life assurance. The subscribers (who are also, provisional directors) 
аге: А, Long, 51, Harvist Road, N.W.6, secretary; T. Walford, Lilleshall 
Villa, SARD Road, Romford, accountant; A. Brigstock, 1, Tancred Road, 
Finsbury. Park, N.4, book-kecper; C. M. Jenner, 29, Larnier Road, S.E.13, 
clerk; W. Gull, 8, Wragby Road, E. II, secretary; T. W.. Simpson, 3, Carlyle 
Road, E.12, clerk; К. P. Care, 46, Birkhall Road, Catford, 5.Ь., clerk. Four- 
fifths of the directors 10 be subsequently appointed are to be shareholders 
holding policies ellected with or through the company (to be known as 
policy holder directors) and one-fifth are to be shareholders not holdin 
such policies (to be known as * shareholders’ " directors). Qualification, £50). 
Kemuneration, £300 each per annum (president £200 extra), all free of in- 
come tax, and any further sums voted by the company. Solicitors: Kerly, 
Sons and Karuth, 10-11, Austia Friars, Е.С. 


R. P. Boyd & Co., Ltd. (165, 423).— Private company. 
Registered March lbth. Capital, £10,000 in £1 shares. То carry on Ше 
business of manufacturing, electrical and mechanical engineers, manufacturers 
aml workers of metals, minerals, wood, porcelain, Elass, asbestos, india- 
rubber and natural. and synthetic products, &c. The first directors are: 
J. M. Newton, 19, Burton Street, Loughborough, manager with Brush Elec- 
uic Co., Ltd.; К. P. Boyd, 115, Barclay Road, Warley Wood, Smethwick, 
Birmingham; G. Н. Sherrow, Churchfield, Harborne, Birmingham. Solicitor : 
D. Blackadder, 2, Castle Street, Dundee. Registered office ; Hooper Street, 
Birmingham. 


Vickers-Helvetla.—Private company. Registered March 
20th. Capital, I, (£1). To carry on the business of manufacturers of 
and deaiers in eteel, iron, brass and metals, founders, metal workers, ship- 
builders and shipwrights, manufacturers of guns, torpedoes and ordnance of 
al kinds, electricians, electrical engineers, ёс. The first directors are: Sir 
Francis H. Barker, Lowndes House, Lowndes Place, Belgrave Square, S.W.; 
S. V. Dardier, The Grange, 48, Grange Road, Ealing, W.5; N. Robinson, 
Westinoor Green House, near Slough. Solicitor: F. H. E. Branson, 2, Bond 
Court, Walbrook, E.C. Registered office: Vickers House, Broadway, West- 
minster. (165, 529.) 

Ltd. 


Paterson Manufacturing Co., (165, 557).— Private 
company. Registered March 22nd. Capital, £10,000 in £1 shares (4,000 pre- 
ference), To carry on the business of electrical and mechanical engineers and 
contractors, electricians, &c. The first directors are: T. Erndt, 96, Warren 
Roud, Leyton, E.; Н. E. E. Ault, 75, Malvern Road, Thornton Heath, Surrey; 
lL. G. Саске, Ridge Vicarage, Barnet, Herts. Secretary: Н. E. E. Ault. 
Solicitor: T. L. Grimes, 3, Finsbury Circus, Е.С. 


Dick, Kerr & Co., Ltd. (165,546).—Private company. 
Registered: March 22nd. Capital, £100 in £l shares. To cam on the busi- 
ness of electrical and general engineers and contractors, &c. The subscribers 
(each with one share) are: E. J. Alldis, 18, Macdonald Road, E.7, clerk; G. 
Dickson, 4, London Road, S. Benfleet, clerk. Table A" mainly applies. 
Registered office: Queen's House, Kingsway, W.C. 


Precision Instrument Co., Ltd. (165,516).—Private com- 
pany. Registered March 20th. Capital, £5,000 in £1 shares. To carry on 
the business indicated by the title. The first directors are: E. W. Smith, 
Eastwood, Worcester Park; A. Petithory, 36, Dartmouth Road, Forest 
Hill, S.E.; F. C. Harding, Bracekenwood, Leatherhead. Secretary: R. E. 
Petithory. Registered office: 25 and 27, London Road, Forest Hill, S.E. 


A. Murray & Co., Ltd. (165,456) .—Private company. 
Registered March 20th. Capital, £4, in £1 shares. To take over t 

business of clectrical, mechanical and motor engineers carried on by A. 
Murray, H. Morris and D. Murray at Liverpool. The first directors are: 
A. Mureay (chairman), 4, Viola Street, Bootle; Н. Morris, 6, Victoria Road, 
Litherland, Liverpool; D. Murray, 5, King Street, Newcastle-on-Tyne; R. J. 
Hamilton,. Laurel Bank, Buxton Road, Stockport; R. W. Anderson, 54, Derby 
Road, Liverpool; J. Connell, 22, Queen’s Road, Bootle. Solicitor: G. Oates, 
20, Cross Street, Manchester. Registered office: 10, Brazennose Road, Liver- 


pool. 

Will Smith, Ltd. (165,533).—Private company. Regis- 
tered March 20th. Capital, £2,000 in £1 shares. To take over the under- 
taking of W. Smith, electrical manufacturer's agent, general electrician and 
contractor, of 24, Hampstead Road, Liverpool. The first directors are: W. 
C. Smith, 24, Hampstead Road, Liverpool; T. Richards, 78, Hampstead Road, 


Liverpool. Registered office: 21 and 23, North John Street, Liverpool. 


Woodward Sons & Co., Ltd. (11,051).—Private company. 
Registered March 18th. Capital, 25,000 in #1 shares. To take over t 
business carried on by F. . Woodward, electrical engineer and contractor. 
The subscribers (each with one share) are: F. J. Woodward, Overton House. 
Riddrie, Glasgow, electrical engineer; J. O. Woodward, Overton House, 
Riddrie, Glasgow, electrical engineer; F. Woodward, Overton House, Riddrie, 
Glasgow, electrical engineer. The first directors are: Е. J. Woodward, J. О. 
Woodward and F. Woodward, Secretary: J. О. Woodward. Registered office: 
147, Renfield Street, Glasgow. | | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Musselburgh and District Electric Light and Traction 
Co., Ltd.—Bond and disposition in security, dated March 
LOth, 1920, to secure £400, 15, Ravenshaugh Road, or/and 1, Mayville Bank, 
Musselburgh. Holder: D. A. Tod, Braehead, Dunkeld. 

Switchgear & Cowans, Ltd.—Issue on March 11th, 1920, 


ef £11,500 debentures, part of a series already registered. 


Connollys (Blackley), Ltd.—First debenture dated March 
geb. 1920, to secure £10,000 charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. Holders: London County 
Westminster and Parr's Bank, Ltd., 41, Lothbury, E.C. 


Quain Electric Co., Ltd. —C. W. Rooke, of 9 and 3, Nor- 


folk Street, Strand, W. C., as receiver and manager by Order of Court dated 
March. 12th, 1920. | i 


ГД 


CITY NOTES. 


| Mr. J. B. Braithwaite, presiding at the 

City of London annual meeting on March 94th, said that 
Electric Lighting the year 1919 wag the moet difficult year 
Co., Ltd. . the company had been through. He re- 

. . ,  .. ferred to strike troubles, the time absorbed 
by the Electricity Bill, and to coal supply difficulties. Under 
the circumstances they could congratulate shareholders upon 


a relatively good statement. The gross revenue increased by 
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£134,707, but that increase had been very largely absorbed 
by increased costs. 1 he result was that they carried 4179, 991 
to net revenue account, an increase of £41,835. That they 
had any balance at all was almost entirely due to the great 
activity which bad prevailed in the City and the great in- 
crease 1n their business in the latter months of 1919. They 
had sold 4,999,008 additional units. Had it not been for that 
increase in the units sold, which had produced something 
like £73,000, the company would have come out without any 
Increase in profit at all. As it was, the great increase in 
business during the last few шоп of the year had enabled 
the company, in addition, to make a reduction to their cus- 
tomers un the extra charges that had been put on for war 
expenses. With the uncertainty of the outlook at present, 
they could not make a further reduction in the price at the 
moment. ‘They were raising the dividend from 8 per cent. to 
10 per cent.—the pre-war figure—and іп addition were restor- 
ing two years of the war-rate to the 10 per cent. basis, which 
would take the form of a bonus of 3 per cent., and would still 
leave two years to be made good on a future occasion if 
profits admitted of that. With regard to the depreciation 
tund, he would like to point out, in view of the capital pro- 
posals which were to be laid before the shareholders, exactly 
what had been done out of revenue during the last 19 vears. 
The total amount provided from revenue and other sources 
from 1901. to 1918 was no less than £1,161,314. In other 
words, they had carried on the affairs of the company for 
19 years without making any further capital issue. Referring 
to the Electricity (Supply) Act, the speaker said that in the 
Act as it stood the Electricity Commissioners would have 
power to approve schemes brought forward by authorised 
undertakers for giving a supply of electricity on a coinprehen- 
sive scale. Their own company, owing to its central position 
and the abundant supply of condensing water it possessed, 
was in a position to aid very materially in the provision ot 
a comprehensive supply for the London area, and the directors 
had already placed orders for large generating units, which 
would enable them to provide for the growth of the compar y ч 
own business, and to шуе bulk supply to the neighbouring 
undertakers pending the completion of the super-power house 
down the river, which it was anticipated. would form a feature 
of апу comprehensive scheme put forward. The board had 
already entered into an agreement with the County of Lon- 
don Electric Supply Co. for the supply of a considerable 
amount of current in bulk, and it was hoped to have that 
supply available by the end of the vear. It was obvious that 
capital expended on works of this character undertaken in 
the interests of the general supply of electricity to the Lon- 
don area must receive special protection, and in his opinion 
the only chance of cheapening the supply of electricity in 
the London area was bv utilising and co-ordinating the re- 
sources of the existing companies. Their engineer estimated 
that it would be possible to put down additional plant at 
Bankside to increase the capacity up to 100,000 KW.; that 
figure included the present plant and the three large units 
now on order, and would still leave a margin for a substantial 
contribution to tide over the interrennum until the new power 
house down the river was ready to deliver current. Accord- 
ingly, if proper security was given for the capital outlay, 
their company would be able to save the whole of London 
from running short of an eleetricitv supply during the next 
three or four years. Ле to the outlook for the present year, 
their own business continued to show extraordinary expan- 
sion, and the demand showed no signs of slackening at рге- 
sent. With the additional revenue derived from the bulk 
supply he looked forward with confidence to the results of 
the present year's working, in snite of the difficult conditions 
still obtaining. To carry out the extensive programme ont- 
lined above would involve the expenditure of a considerable 
amount of capital, and resolutions for increasing the capital 
bv £800,000 would be proposed at the extraordinary meeting 
to be held on April 14th. ý 


Presiding at the annual meeting at 
Liverpool on March 92nd. Sir J. S. Har- 
Insulated and mood Banner said that the profit for the 
Helsby Cables, vear showed an increase of £40,408. With 
Ltd. the exception of 1917 the profit was 

the hichest they had ever earned. During 

the vear war work ended and a complete change over to their 
ordinary business in wires and cables took place. So great 
had been the demand for these that they had been sub- 
jected throughout the усаг to a constant pressure to deliver 
more than they could manufacture, and that pressure still 
continued, This remark also applied to the accessory pro- 
ducts, which now formed a very important part of the bus:- 
ness. The bonus'of 94 per cent. (in addition to the 124 per 
cent. dividend) must not be taken as a precedent. After allud— 
ing to the business of the Midland Electrie Corporation for 
Power Distribution, in which thev were largelv interested, 
also the Electric Supply Co. of Victoria, and the Automatic 
Telephone Co.. the sneaker referred to a statement which 
had appeared in the Press to the effect that the Government 
were going to spend я large sum of money оп the telephones 
of the conntry, and that ther were to have л splendid system 
in existence, He anid it wis just ns well for those who 
used the telephone to remember that it was going to ha tha 
eld.faehioned avatem. and not tha automatic avete adopted 
in America almost entirely, and alsewhers, and, in hia opinion, 


British 


the Government would very shortly have to pull out what 
they were spending and coine back to them tor automatics. 
ihe changes which had been made during the war and the 
numediate duty to ensure the largest possible output of 
cohnnodities made it necessary to rearrange the works and 
to add important buildings and machinery, and the very 
sutistactory result of the year's working was largely due to 
the devotion of the staff under new and trying conditions. 

At an extraordinary meeting which followed it Mas re- 
solved to increase the capital from 41, 500, 000 to 42, 000,000 
by the creation of 900,000 new shares of 41 each as the 
directors might determine. ‘Lhe chairman said that in the 
future they might have to find enormous funds for stores, 
there might be big rises in price of material, wages were 
up, and they did not want to be caught во that when they 
found a favourable opportunity for the issue of capital they 
would not have the means at their disposal. 'lhere was 
not the slightest intention of an immediate issue, but they 
wanted to be ready when the time came. 


Sir J. S. Harmood Banner, M.P., pre- 


Midland siding at the annual ineeting, said that the 
Electric net revenue amounted to £89,438, an ın- 
Corporation for crease of £25,171. ‘Lhe capital expenditure 
Power fur the year, amounting to £32,514, was 


Distribution, Ltd. chiefly for зоа», transformers, &c., for 

new connections. The increase of £64,015 
in gross receipts was very satisfactory, but it was quite im- 
possible to say what the cost of generation and distribution 
would be in the future owing to the continual awards in 
respect of coal prices and wages. If the new demand by Ше 
Miners’ Federation for higher wages, which was estimated 
to work out at Js. per ton, should be acceded to, the extra 
charges to the company would be about £15,000 per annum. 
An increase in wages of 58. per week per employé, plus 
Mr. Churchill's 12} per cent., was made in December Јам, 
while à further increase of 6s. per week, plus the 121 per 
cent., had been agreed upon in the engineering trade. In 
addition, the undertaking had been recently reassessed at a 
much higher figure for local rating purposes. Ihese heavy 
charges made one almost despair of the future. With those 
extra charges it was impossible for the board not to make 
further advances in charges for energy. The increased profits 
for the year were largely due to the expansion of the business 
and to economies effected. 

At а subsequent extraordinary general meeting it was 
resolved that in order to provide for additional expenditure 
the ordinary share capital be increased by £200,000, and that 
the 45 ordinary and preference shares be divided into £1 
shares, 

Sir G. II. Fisher Smith, M.P., presided 
at the annual meeting on March 23rd. He 
said that during 1919 they had had the 
greatest output since the business was 1п- 
augurated. The demand for their products 
continued to increase greatly. After being occupied in pro- 
ducing certain goods required by the Government, they had 
now resumed their usual business to a large extent. At 
present they had orders on hand which would last them many 
months to come. The demand was hkely to continue for 
Anne considerable time, and they were endeavouring to make 
arrangements to cope with it. Consequently last vear they 
issued £350,000 preference shares, and the issue was sub- 
seribed many times over. They had spent £05,740 for exten- 
sions in the form of new buildings and new machinery, 
necessitated to a great extent by the increased demand for 
the companv's products, and also bv the cessation of all night 
work. During the vear they had had considerable difficulties 
to contend against. Shorter working hours naturally meant 
less production, but nevertheless the results were very satis- 
factorv. At the present moment the country was passing 
through a most difficult time, but he had every belief in the 
sanity of the English nation, and although there were a 
good many clouds hanging over the commercial world, he 
thought these clouds would in time disappear. "There never 
was in the history of this country a greater demand for 
English goods than there was nt the present time, and the 
production was not anywhere equal to the demand. but in 
course of time further machinery would be put down in order 
to increase production. 

At a meeting of the holders of the obliga- 
tions, held in London, on March 24th, the 
resolution approving the scheme for dis- 
charging the arrears of interest since July, 
1914, bv the issue of certificates bearing interest at 6 per cent. 
per annum. was passed. Sir Alexander Roger, who presided, 
«aid that the company's operations were suspended by the 
Turkish Government taking over its plant on March J5th. 
1915. and the company did not regain possession until April 
Ist last. Thev had made a claim against the Turkish Govern- 
ment, but it was impossible to say what the result would 
be or what period wonld elapse before апу settlement was 
come to. Under the circumstances the directors came to tho 
conclusion that some arrangement should be come to as early 
as possible for the purpose of discharging these arrears of 
interest. It was aleo proposed to deal with the pre-war m- 
dehtedness to contractors and others in the same manner 
that is, adding 6 per cent. per annum to the ascertained 
amount of their accounts and issuing certificates for the 


London Electric 
Wire Co. & 
Smiths, Ltd. 


Constantinople 
Telephone Co. 
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aggregate amount of principal and interest. The political 
situation in Turkey was unsettled, but they hoped that when 
peace was signed matters would settle down and the trade of 
that country improve under the new conditions which must 
prevail. When they obtained repossession of the property a 
modification of the concession under which they worked the 
telephone system was granted for the time being by tne 
Turkish Government in view ot the altered circumstances 
and the increased cost of working. As a result the earning 
power of the company was improved, and they had every 
reason to believe that, unless anything unforeseen happened, 
they would be in a position to pay the interest on the obliga- 
tions and the certificates which it was now proposed to issue. 
annual meeting was held in New- 
castle on March 25th, Mr. J. Н. Armstrong 
Tyne Electric presiding. ‘The Chairman said that a year 
Supply Co., Ltd. ago, being in doubt as to what the future 
might bring, they recommended that 
£41,427 should be carried forward; they wished to maintain 
the ordinary dividend for 1919 at the same rate as the two 
preceding years, and accordingly they again recommended the 
payment of 8 per cent. on the ordinary shares and to transfer 
£30,000 to the reserve. On this occasion they proposed to 
inake no addition to the reserve for special depreciation and 
contingencies. They had good reuson for knowing that the 
value of their assets duly represented the amount at which 
they stood in the books without bringing into account the un- 
appropriated balance standing to the credit of the reserve 
fund. During the whole of the nine months after their meet- 
ing the whole of the trade of the district was adversely affected 
first by the railway strike and later by the rnoulders' strike. 
The latter dispute started in September, 1919, and did not ter- 
ininate till the end of January of the present year. When it 
was borne in mind how seriously their business was allected 
by those stoppages, and by the disorganisation due to the 
change from war to peace work, it was not difficult to account 
for the falling off in their profits. Speaking as to the prospects 
of the company, the Chairman said they had now in commis- 
sion some of their newer and more economical plant, and they 
looked forward before long to having further sections of this 
plant available for service. They were thus in a favourable 
position to deal with any load they were likely to be called 
upon to meet. Ihe charts of their output showed a steady 
improvement as compared with last year. ‘The effect of the 
tnoulders’ strike was still felt by manufacturers, but when 
that had entirely disappeared the rate of improvement should 
materially merease. The applications. on hand. represented 
82.900 H.r., which showed a substantial increase over the posi- 
tion twelve months ago. Provided that nothing occurred to 
interfere with the efforts that were being made by all large 
customers to increase production, he was satisfied they would 
һе able to meet next year under happier circumstances. In 
view of the possible strike of miners, it was necessary for 
hin to say that its effect, if of long duration, would be as 
serious as it would be disappointing in upsetting the prospects 
of a return to norinal conditions. Ри 
Mr. R. P. Sloan, the manager, referred to the Electricity 
(Supply) Act. He said that through the deletion of the com- 
pulsory purchases clauses, the worst features of the Bill. had 
disappeared. Although the Newcastle Company мав the 
pioneer public electricity supply undertaking in the kingdoin 
to introduce the three-phase А.С. supply, adopting а periodicity 
of 40 cycles per second as its standard, many independent 
undertakings on the North-East Coast, which came into exist- 
ence later, adopted different systems and periodicities. The 
extension of the Newcastle system and the linking up to it 
of one undertaking after another had necessitated the ex- 
penditure of many thousands of pounds in changing over from 
the existing system to the system of the Newcastle Co. As 
an illustration of this he referred to the Cleveland Co.'s under- 
takings, where no fewer than three distinct systems of supplv 
were in existence—none of which were the same as that of 
the Newcastle Co. Had the Board of Electricity Commis, 
sioners been in existence in the past, the multiplicity of 
generating stations and the extraordinary difference in the 
systems of generation which now existed throughout the 


country would not have been permitted. as one of the main 
duties of the Commissioners would have been to insist on 
concentration of generation and the adoption of standard 
systems of supply. Speaking of matters more directly affect- 
ing the company. he alluded to the substantial increase in 
the wages bill, which for the last vear totalled £296,124, or an 
increase upon the basic rates of 92 per cent. The general 
feeling of uncertainty which had prevailed throughout the 
country was reflected in the comparatively sinall connections 
made to their company during the past vear—7,686 fl. p. The 
revenue thev had received from these increased connections 
had onlv toa small extent counteracted the effect of the con- 
siderable reduction in their load due to the cessation of muni- 
tions manufacture. Turning. to the brighter side of the 
picture, he was pleased to sav that the tests that they had 
carried out on the sections of new generating plant so far 
completed had proved that the economies forecasted bv the 
chairman at the meeting in November wonld he eventnally 

fullv realised as the plant was braucht into commercial opera- 
tion. The delav in the completion of the plant was a result 
af the nerika, and the dates for the cempletion of the work at 
Carvilia power station, the extensions at Dunston, and the 
new Tees station had had to be extended from two to three 


Newcastle-on- 


months in each case, and the effect of the delay was that 
they would not obtain the tull benefits that they had hoped 
for from the new plant as a result of the saving in coal con- 
sumption. The delay in finishing the ‘lees station was parti- 
cularly regrettable, as the Cleveland area had for some con- 
siderable time been handicapped through a shortage of 
generating plant, and it hud been necessary in order to meet 
the demands made upon that company to depend largely upon 
supplies obtained from generating plant that was far froin 
economical. He concluded with а brief reference to the pro- 
posed electrification of the North-Eastern Railway main line 
between Newcastle and York. ‘The development, if it took 
place, would be one of the most important in the railway 
world for many years. Negotiations were proceeding at the 
present time between the railway company and that company. 


London United Tramways, Ltd.—The report states that 
the operation of the undertaking during 1919 resulted in 
gross receipts of £496,542, an increase of £134,115 over 1918. 
Owing to continued advances in cost of labour and material, 
the working expenses increased by £122,855 to £496,687. 
‘bere is an adverse balance on working of £145. After charg- 
ing debenture and loan interest for the year and bringing 
into the account the debenture interest for 1918 paid in May, 
1919, the total deficiency to be carried forward to 1920 is 
£71,577. The expectations in regard to the increase of re- 
venue to be derived from the raising of fares have been fully 
realised, but owing to the introduction of the eight-hours 
day, various labour awards, and the general rise in the cost 
of material, the additional revenue has been more than 
swallowed up by increased expenses. [п the balance sheet 
ellect has been given to the scheme of reduction and rear 
rangement of the capital. The company's Bill to authorise 
an increase in fares, &c., has passed second reading in the 
House of Commons. 


Clyde Valley Electrical Power Co.—The balance of profit 
for 1919, including the amount transferred to contingency 
fund as stated below, is £135,701, plus £23,335 brought for 
ward. The preference dividend absorbs £18,000; there is written 
oll cost of accounts and duty on increased capital £3,784; 
transferred to contingency fund for depreciation £50,000; divi- 
dend on the ordinary shares, 5 per cent. for the year, £30,000; 
carried forward £58,302. The 15,000-kw. turbo-alternator at 
Yoker power station is now in operation. The extensions at 
Clyde's Mill power station for the installation of a 15,000-Kw. 
turbo-alternator are proceeding; the plant will be in operation 
for next winter's load. The directors express regret at the 
loss of the services of Mr. Arch. Page, the general manager.. 
on his appointinent as un Electricity Commissioner. Аг. 
E. T. Goslin has been appointed in his stead. 


Rangoon Electric Tramway & Supply Co., Ltd.—At the 
meeting held in London on March 95th, Sir F. W. R. Fryer, 
who presided, referred to the favourable position of the com- 
pany, and said that this was the last occasion on which he 
would preside at the annual meeting as control was to be 
removed to Rangoon. The directors were convinced that 
the course adopted was based on sound reasons, and that the 
alteration was calculated to promote the future advancement 
and prosperity of the undertaking. On and after April Ist 
next the company would be represented in London by Messrs. 
R. Lawrence Spicer & Co., as London agents. 

Dividend on the ordinary shares 7 per cent. for 1919, free 
of tax. Carried forward, £4,360. Total receipts increased by 
12.58 per cent. Private lighting and power gross receipts 
inereased by 11.87 per cent. 


Browett, Lindley & Co., Ltd.—Net profit for 1919, 
£20,891, plus £10,593 brought forward. A further dividend 
on the preference shares of 9 per cent. on account of arrears 
and a dividend of 8 per cent. and a bonus of 4 per cent. on 
the ordinary are to be paid, leaving £19,484 to be carried for- 
ward. The Financial Times says that the question of further 
capital for enlarging the works on the lines of bulk pro- 
duction of standard engines is to be considered at once. 


Mirrlees Watson Co., Ltd.—Dividend of 10 per cent. and 
a bonus of 74 per cent., both less tax. £20,000 to reserve and 
£11.209,carricd forward. The capital is to be increased to 
£250,000 by the creation of 125,000 additional £1 shares, 50,000 
of which are to be issued to shareholders in the proportion of 
two for every five now held. 25,000 shares are to be made 
available on special conditions for employés and others directly 
interested in the business. 


Stock Exchange Notices.—The Committee has speciallv 
allowed dealings in the following under Temporary egula- 
tion 4 (3) :— | 

Ta ж & Co., Ltd.—Option certificates to bearer in 
respect of 19,093 ordinary shares. | | 

Metronolitan-Vickera Electrical Co.. Ltd.—20.172 ordinarv 
ares of £1 each, fully paid, Nos. 6,185,001 to 6.205, 172. 


Liverpool District Lighting Co., Ltd.—Mr. C. McLaren 
presiding at tho annual meeting on March Brad. said that 
the sala of energy increased very considerably during 1919, 
and it waa still increasing. Малу more consumers might have 
heen connected had they been able to get the necessary cable 
and matera. A new maln cable was to he laid to a forth 
to deal with the gtowing demand thera, Ther would not 
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install any new generating plant at the Waterloo power station 
this summer, but it might 5e necessary to do so next year. 
Profit had increased from £2,469 in 1918 to £5,841 in 1919, 
due to increased consumption and increased price. 


Newmarket Electric Light Co., Ltd. 
new lamp connections were 1,882 (33 watts), making the total 
35,692. Profit £2,351, as against £2,156. Debenture interest 
£710. Balance brought forward £412. Owing to the rising 
cost of machinery and plant a larger amount is put to plant 
renewals (£1,750); £303 is carried forward. 

Electro-Bleach & By-Products, Ltd.—Further dividends 
are announced, making a total of 7 per cent. for the year 
(less tax) on the preference shares, апа'о 14 per cent. on 
the ordinary. 

Sunderland District Electric Tramways, Ltd.—Year ended 
October, 1919. Dividend 5 per cent., less tax, upon preference 
shares. Carried forward EI, 208. MN 

South Metropolitan Electric Tramways & Lighting Co., 
Ltd.—Profit for 1919, £22,264; £7,500 for renewals; £5,000 
to reserve; 6 per cent. preference dividend; £1,507 carried for- 
ward. | А vt | 

British Ever-Ready Co., Ltd.—Dividend 15 .per cent. on 
the ordinary shares. | | 


STOCKS AND SHARES. .. 
—— SarURDAY EVENING. 


“ OwiNG to the Easter holidays, please note that your article 
will be required two days earlier than usual." And во it 
befalls that yields p.c. may get entangled with the results of 
the 'Varsity sports, while, if the word Boat Race should 
happen to appear in obvious error for the Stock Exchange, 
may a kindly indulgence be extended to the hapless host of 
a boys-and-girls party to view the contest. 

The principal effects of the Stock Exchange slump niay now 
be regarded as past, and the markets show а moderate move- 
ment towards recovery. With the turn of the first quarter 
of the year, money will naturally become a little easier, во 
Bank Hate fears are relegated to the background. Never: 
theless, the demands for accomnuodation on account of trade 
are so pressing and so widely spread that certain banks have 
rationed their customers as to loans. This is a state of affairs 
practically unique, and its intluence is felt in hundreds of 
directions amongst trade and financial circles. 

It is difficult to suppose, for instance, that the money 
famine has no part in governing the remarkably low range of 
prices now ruling in the electricity supply list. Brompton & 
Kensington ordinary yield no less than 9$ per cent. on the 
money. Charing Cross pay a shilling or so more than this. 
County ordinary offer 84 per cent. Westininsters, St. James’ 
und Pall Mall and London Electric preference give an average 
of 82 per cent. on the money. Such returns аге in them- 
selves good enough, but they are wedded to prospects of better 
things in the future, such as were ably set forth in the chair- 
man's speech at the recent County meeting. Bromptons look 
us cheap as anything in the list at 64 ex the dividend. 

Of course it is not to be overlooked that the standard of 
vields from investments has been greatly modified by the out- 
pouring of new issues during the past three months. The 
attractions offered by the newcomers have had perforce to be 
made more and more tempting. with the consequence that 
stockbrokers find their clients want 8 to 10 per cent. yields 
from ordinary shares, and 74 per cent. from good-class pre- 
ferences. | | 

Amongst Home Railway stocks, a jump of 5 points in 
Underground Electric income bonds accompanied the progress 
of the company's Bill seeking powers to charge increased fares. 
Another factor contributing to the spring in the price was 
the announcement that there will be no strike on the tubes 
over the Easter holiday. The £10 shares rose "7s. 6d.. and 
Districts put on a point. If permission to raise fares should 
enable the company to resume 6 per cent. interest on the 
income bonds, the latter at 75 look cheap, because the divi- 
dends are distributed free of tax, and coupons are payable, 
inoreover, in New York as well as in London. 

Another fortnight remains in which holders of the cable 
stocks and shares can make up their minds whether to apply 
for their rights or to sell them. The new Eastern shares 
touched 8s. before reacting to 6s. 9d. Eastern Extension new 
are 33 premium; Globes and Westerns both about 38 premium. 
Movements in the prices of the old stocks are unimportant. 
Westerns at 15 ex dividend show tax-free return of 6 2-3 per 
cent., and Globes pay similarly. Eastern ordinary is about 
3 down on the week. Oriental Telephones have lost a little 
of their sudden and mvsterious strength. Marconis at 3 7-16 
show z Това, there being a good deal of selling on behalf, appar- 
ently, of tired speculators weary of waiting for a rise that does 
not come. Great Northerns at 22} shed 30s. in company with 
other Danish issues affected by foreign exchange. 
Constructions are 954 ex dividend. 


During 1919 the 


Telegraph ` 


London United Tramways preference were sold at half-a- 
crown on the issue of the report showing the company to 
have made £200 loss on the last year’s operations. From 
whatever political angle the position may be reviewed, it seems 
ludicrous that any such undertaking which performs service 
of undoubted public utility should be run at a loss to those 
who put up the money, and whose original capital was ruth- 
lessly scaled down in a reorganisation scheme. The 4 per 
cent. debenture stock stands about 384. London and Suburban 
ordinary are 2s. 3d., the preference 4s. 3d., and the two deben- 
а stocks 423 and 70 for 44 per cent. and 5 per cent. respec- 
ively. 

Manufacturing shares are heavy. Edisons at là are 2s. 6d. 
lower. Metropolitan-Vickers preference have gone back to 
24, although the report was favourably read. e ordinary 
are 27s. 6d. Siemens at 288. 6d. are sixpence down. Babcock 
& Wilcox at 3 3-16 continue their decline. British Insulated 
are quoted 38s. 9d. ex dividend and bonus, while Aluminiums 
braced up to within a shade of 40s. General Electrics are 
quiet, and there is not much doing altogether in this section. 

Mexican issues keep on falling; this week it is Mexican 
Light and Power firsts which are down, a loss of 4 reducing 
the price to 474. British Columbia Electric Railway stocks 
look as though they may have gravelled after their long drop. 
Bombay Electric ordinary are not quite so good at 145; the 
preference at 183 have shed 58. Brazilian Tractions weakened 
with the country's bonds. Argentine .Tramways hold their 
ground. Rubber shares are dull and uninteresting. The 
commodity fell to 28. 8d. per lb., but rallied a trifle, and the 
bulls in the share market resigned themselves to the prospect 
of there being no likelihood of recovery until after Easter. 


SHARE LIST OF ELECTRIOAL OOMPANIES. 
Номв ELROTRICITY Companms, 
Dividend 


^"^ March 96, teld 
‚ 1918. 1919. Rise or fall. p. o. 
Brompton Ordinary- T æ. 8 12 xd — £9 4 8 
Charing Cross Or ee ee 4 7 xd = 9 6 8 
do. do. do 4% Pref... «4 4 2 — 8 8 8 
Chelsea. . [X ee ee 8 4 Зха 6 8 4 
oly of London "I M. 18}xd — 4 711 0 
o. do. s per oent. Pref... 6 4 bi ха — e 9 8 
County of London i x 7 8 Ut xd — 810 8 
do do. 6 per cent, Pref., 6 6 9x4 — R19 4 
Kensington Ordinary RS e, 6 7 Бха = топ 
Lond.n Е'есііо .. А . NU 23 18 — 5 2 6 
Metropolitan. - ate ae 6 6 33хӣ — воо 
до. 44 рег cent. Pref. .. 18 4 23; — воо 
8t. James’ and Pall Mall .. . . 10 19 = 8 16 10 
Bouth London T e „ ó 6 xd +4 712 8 
South Metropolitan Pref. .. $5" Т7 1 19/6 — 7 38 7 
Westminster Ordinary ..  .. 8 10 53 = 8 13 10 
TELEGRAPHS AND TRLEPHONES. 
Anglo-A m. Tel. Pref. : 8 6 81% = 1 8 18 9 
do. Det. ee ee 83/6 là 19 — 7 18 0 
Abile Telephone... xs T В 6 64 = »‹ 13 9 
C aba Sub. Ord. ee ee oe 7 q 10 — à 97 0 0 
Eastern Extensſlon B 10 15 — à *6 10 1 
Eastern Tel. Ord. .. m 8 10 154 - 8 18 9 5 
Globe Tel. апа T. Ord. ВР 8 10 16 — $ "6 14 4 
до. до. Pref. .. e" 6 6 94 — 6 6 4 
Great Northern Tel. as . 2 — 223 —1à 915 6 
Indo-Buropean 18 — 484 — 6 13 4 
Магсопі ee se ee 95 — Bo, = à q Б 4 
Oriental Telephone Ord. .. A 10 — ' — à 316 1 
United R. Plate Tel. . .. ге B — 7 — *5 4 8 
West India and Panama .. . МӘ — 1 — 519 0 
Western Telegraph.. iR э 8 10 15ха — *613 4 
Homa Rats. 
Central London Ord. Assented .. 4 4 41% — 8 8 6 
Metropolitan .. ба P ex 1 21 — 616 3 
do. District T eO N Nil 1 +] Nil 
Underground ElectricOrdinary.. Nil Nil 2 + # Nil 
о, do. “А” .. Nil Ni 6.6 — Nil 
do. do. Income .. 5 4 14 +5 5 6 8 
Forzian Trams, 
Anglo-Arg. Trams, First Pref, .. Nil Nil — ae 
do. do. Ind Pref, .. — — 3 — = 
do. do. 6 Deb. А б 6 094 — 7 165 0 
Brazil Tractions oo e = Bid —1 = 
Bombay Electric Pref. _.. ju 6 6 185 — i 8 R 0 
British Columbia Elec. Rly. Pfce. 5 Б 594 —1 8 5 4 
do. do. Preferrred aa 5 E03 —1 9 18 0 
do. do. Deferred Ni 3 524 +1 7 1 2 
do. do. Deb. vs 4 4 ^1 — 79 1 
Mexico Trams5 percent. Bonds.. Ni 1 883 — Nil 
о. 6 рег cent. Bonds. Nil Nil 24 — 34 Nil 
Mexican Light Common .. -- Nil Nil 17 — Nil 
do. Pref. x .. Ni Nil 27 Nil 
do, lst Bonds .. Nil Nil 47 —4 — 
MANUFACTURING COMPANIES. 
Baboock & Wilcox .. oe А 15 — 375 — à 24 14 2 
British Aluminium Orxl. 10 10 133 + kk 5 5 0 
British Insulated Ord. .. . 19$ 15 Mexd — 714 8 
Callenders РА or RE «8 m 63 ^e a] — 7 210 
1] E ref. ee ee ee 4 — 1 
Castner Kellner we cs . 20 — 4 — Р 18 М 
Crompton Ord. x x . . 10 — 21/6 — 9 6 0 
Edison-Swan, A . aw 10 — 1 — à 8 17 10 
do. do. б percent. Deb. b 5 тй — 6 509 
Electric Construction oe . . 10 — 23 0 — 6d. 8 18 10 
Gen. Elec. Pref. . өө ee se 64 64 15/6 — 7 0 6 
do. Ord. ee ee ee 10 5 1178 -— »b 10 4 
Henley oe - oe . 25 15 2 —. 6 64 
do. LE] Pref. е ee ee 43 4$ B | — 6 4 9 
India-Rubber. . . 9 б У ee 10 = 16 — *6 5 0 
Met.-Vickers Pref... ee НС = 8 28 — à 6 2 0 
Siemens Ord... Pw ^ ee ew 10 2-16 — 6d. *7 0 4 
Telegraph Con. L oa E ' ee р 20 к 20 25{ха — | 4 14 1 j 


* Dividends paid free of Income Tar, 
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Тнв summer of. 1915 is believed to have been the very first 
Occasion When wireless speech was received from an aero- 
plane. At that period the soft valve was in use, with a lune- 
coated. platinum папері, and the handing ot this by uu- 
skilled persons was one of the greatest uiinculties. Except 
tor this, the purely electrical aifficuities have throughout реси 
tar less serious than the telephonic, practical, and mechanical 
vues- > tes . | . | 

in the early stages the difficulties of reception of speech in 
the air were so great that only transmission trom аг Lo 
шоша Was attempted, and the hist practical set evolved 
was a transmitter, capabie of e:mploymy either speech, coun- 
unuous. wave, ог Iinlerrupuved coab,nuous wave (Subsequeluy 
called tonic. train). | | | 

It was essentially a self-contained oscillating systein, to 
which the aerial was loosely coupled. 
. jnserted: in the earth-lead, and modulated the radiation vs 
varying the resistance of the aerial. Some of the best ground 
ппсгорпопез proved useless in the air, and the choice апау 
. rested on an oid-type Hunnings Cone. It 1s almost impossiuie 
to predict: from its behaviour on the ground whether any 
particular microphone or type ot microphone will work sat.s- 
1actorily in an aeroplane; and in the koyal Air Force every 
individual instrument was tested actually in the air. 

4he set was used on a trailing aerial 250 ft. long, and ein- 
.ployed. a wave-length of. approximately 300 metres, not very 
lar removed from the natural wave-length of the aerial. 1n 
consequence, the radiation was. very good. On one occasion 
when the author was giving a demonstration before the late 
; Lord Kitchener at St. Omer, m February, 1916, the spoken 
шеѕзарез were picked up and recorded by the Lowestott in- 
terception station at a distance of over 100 miles, although 
the aerial current in the transmitting aerial was less than 
0.25 ampere. 

The author was admirably assisted in the production of 
this set by Lieut. (now Capt.) McDougald, R. A. F.; it ‘was 
the first practical aeroplane telephone ever produced. 

This transinission was at first received on the ground on a 
Marconi double-magnification circuit in which a single soft 
valve was employed for both high-frequency and low-fre- 
quency magnihcation, а carborundum crystal being used for 
rectification. The ordinary working limit of range from air 
to ground was about 20 miles for telephony, 30 to 35 for 
tonic train, and about double this distance for pure con- 
tinuous-wave transmission. 

The author made up a valve receiver with one soft valve, 
with practically similar circuits to the ground set, which was 
tested in the autumn of 1916, and ranges of from 30 to 50 
miles were obtained from a 4-KW. spark set. It was on th:s 
receiver that intelligible speech was tirst heard in the air. 

‘lhe overseas Forces did not for a long time make any use 
of air-to-ground telephony; an urgent demand arose, however, 
for telephonic ‘communication between machines in the ап, 
and all energies were devoted to solving this far more difficult 
problem. ‘There was for a long time no demand for both-way 
working, and a machine was equipped either for transmission 
(for the leader to give orders), or reception (for his formation 
to receive them). | 

It was necessary to eliminate all possible adjustments; the 


transmitting apparatus had none, and the receiving apparatus - 


only two, one of which was seldom touched. 

A reliable, small, hard transmitting valve of French type, 
capable of handling about 20 watts, and similar valves with 
slightly more open grid for use in reception, became available. 

Dealing first with the transmitting apparatus, an ordinary 

. reaction or regenerative circuit provided the radio power, 
and the only electrical. difficulty was the choice of the best 
inethod of applying the voice modulations. The coupled-circuit 
system was ruled out on account of the coupling and tuning 
adjustments and its output limitations. 
In comparing different means of modulation, variations of 
intensity or output are always accompanied by some change 
of wave-length, and the receiver can be adapted to take ad- 
vantage of one or the other factor. In practice both factors 
can be laid under contribution, though probably the ideal 
method of modulation would change intensity only. 

In any system in which the change of wave-length pre- 
Ponderatés, good or bad articulation can be produced on a 
reaction receiver according to the slope of the resonance curve 
on which the adjustment is made. | | 

No method of controlling the radiation directly by the 
microphone proved free from grave disadvantages, and the 
choice therefore fell on some form of indirect control. The 
arrangement finally adopted is generally known as ''choke 
control, in which the modulation is applied to the anode 
circuit of the control valve. 

Let us suppose that in the anode feed circuit of a simple 
valve oscillator is placed the secondary winding of an ordinary 
step-up transformer, the primary of which is a microphone 
and battery circuit (fig. 1). The variations produced by the 
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voice will give rise to changes of potential in the anode feed 
circuit, which will be equivalent to applying to the oscillating 
valve more or less high tension, and will alter the radia- 
tion in a sympathetic manner. Since, however, the energy 
dealt with will be weak compared with the main ‘supply, 
success will be only partial. For magnifying this effect let 
us now introduee another or control valve whose grid is 
acted on by the original microphone transformer, and whose 
anode is in series with a one-to-one transformer in place of 
the original one (fig. 2). If the two valves are comparable and 
have applied to them similar high tension, we are now able to 
apply a modulation or variation of the same order ‘ds the 
energy dealt with by the first or power valve. 

From this point easy steps take us to the actual circuit 
employed. The control valve can be supplied from the same 
source of high tension as the power valve; the transformer 
can become a choke coil (which is, in effect, a one-to-one 
transformer), and it is an obvious arrangement to work the 
filaments and the microphone primary circuit off the same 
low-tension battery. 

‘he circuit now becomes as shown in fig. 3, in which P is 
the power and C the control valve, L is the choke coil, and 
T the microphone transformer. нт is the source of high- 
tension supply, and F is the filament battery. i5 

It will be seen that the anodes of both valves draw their 
high-tension D.c. supply through the choke winding, and аз 
long as the microphone is quiescent, the output and general 
behaviour do not differ from that of the power circuit con- 
sidered as а plain one-valve oscillator. When, however, varia- 
tions take place in the control-valve anode circuit at speech 
frequency, very large surges are set up in that of the power 
valve, which may approximate to the original high-tension 
D.C. potential and so sweep the output from nearly double 
1{5 steady value to almost zero. 


Fic. 1. d 


Choke control proved pre-eminently suitable for air work- 
ing, and no other method of modulation survived in competi- 
tion with it. There are absolutely no critical adjustments 
to be made. Almost every constant can be changed within 
quite wide limits, and though it may thus be caused to work 
denis or less efficiently, it never reaches a point of complete 
failure. pit 

The httle 20-watt choke control set, designed by the author 
on the principles outlined above, was very successful, and 
became the standard R.A.F. set with which all the air trana- 
inmission has, up to the present, been done. : 

One of its features, which was largely responsible for its 
success, was the use of ''remote control." Things were so 
arranged that the set proper could be mounted at a distance 
in any convenient position, and only a very small control 
unit for operating it was brought within reach of the user's 
hand. In the case of the transmitter no adjustments were 
necessary. The control unit carried only a switch, an aerial 
ammeter, and plugs for microphone and telephone receiver. 

The switch made or broke the dynamo ficld, filament, and 
microphone circuits, so that when it was off every circuit was 
dead. It was necessary merely to switch on and talk. Sim- 
plification could go no further; but how necessary this was 
San OR be appreciated, perhaps, by those familiar with air 
work. 

Although the first telephone had been supplied with high- 
tension current from Ягу cella, these were completely 
superseded by small air-driven generators, the improved de- 
scendants of one made for the author by Mr. Mackie early 
in 1916. The standard generator adopted gave about 600) volts 
from one commutator at its normal speed of 4,000 R. p. M., 
while the 6-volt filament accumulators were floating across 
the low-tension side. Moderately good electrical regulation 
was provided by a demagnetising field-winding system, and 
in this way the size of the accumulator had not to be very 
great. E 
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It was found to be highly important that the speaker should 
be able to hear the effect of his own voice, and to do this in 
the simplest possible way а condenser was placed in the earth 
lead, and across it a pair of head receivers was connected, 
which were thus enabled to pick up the low-frequency effect. 
By connecting another pair in parallel, the other occupant 
of the aeroplane could also hear what orders were given. 

Mechanical disturbance of the microphone is almost com- 
pletely eliminated by holding the microphone in the hand— 
the finest possible shock absorber. The acoustical difficulties 
аге far worse, as the noises which it is desirable to reject are 
of the e&me order as the sounds that are to be accepted. 
After much experiment the Gordian knot was cut by devis- 
ing a microphone almost insensitive to sounds of the noise 
Intensity, but responsive to the powerful concentrated eound 
waves of a voice impinging upon it from a very short dis- 
tance. The voice was raised to a higher power, as it were, 
by epeaking very dud and thus two distinct orders of 
mienaty were produced, which could be separated. By 
choosing a suitable thickness of diaphragm, size of granule, 
tightness of packing, &c., combined with heavy damping, a 
eatisfactory microphone was arrived at. It appeared curiously 
dead and ineffective on the ground, but seemed to take on à 
new sprightliness in the air. 
. We now turn from transmitting to its complement, receiv- 
ing in the air. When the general uproar is remembered, the 
difficulties need no emphaeis. The problem here was to 
combine considerable sensitiveness, loud signals free from 
distortion, and the minimum of adjustment. 

The arrangement which, as the fittest, survived, consisted 
essentially of a detector valve with reaction, and two note 
magnifications. The detector valve was not energised direct 
from the aerial, but through a so-called '' aperiodic ” circuit, 
which was really a circuit approximately eyntonised by its 
self-capacity. This has always been found to reduce magneto 
noise considerably. 

In some air-trials with the early 1916 soft-valve receiver, 
it was noticed that to alter the filament brightness made a 
very convenient way of finally controlling the reaction, after 
the circuit had been eet near the critical point. 


Fio. 3. 


The principle involved is that the increase in emission 
caused by brightening the filament of the detector valve, 
whose anode current 1s concerned in the reaction, steepens 
the characteristic curve and so determines the oscillatory con- 
dition, when the circuits have been adjusted near the critical 
point; to alter the reaction electrically in this way makes 
but an infinitesimal change in wave-length, whereas in 
mechanical methods small changes of capacity are inevitable 
with every adjustment. n mil | 

The remainder of the receiving circuits will be clearly 
understood from fig. 4. | | 

Prior to the war high-frequency magnification by resonance 
methods had been in use; transformers with an iron core, 
highly laminated, were employed to deal with wireless frequen- 
cies, and worked efficiently over large ranges of wave lengths. 
Capt. Round showed how all such transformers could Бе 
considered to be essentially resonance transformers, differing 
only in damping. Special low-capacity valves were introduced, 
so that the damping produced by them could be made a 
maximum, and high-frequency magnification was tamed and 
harnessed. А cascade series of such valves could be set up, 
working with fuirly constant efficiency over в large range of 
wave-length, so that no tuning (within these limits) was need- 
ful except that of the circuit applied to them. 

The first fruit of this advance, as far as aircraft sets were 
concerned, was a five-valve receiver, designed by Major Whid- 
dington, in which a choice was made of two high-frequency 
magnifications and two low, with a detector valve. This set 
was, as compared with the former three-valve receiver, about 
ten times as sensitive for strong signals, and 90 times for 
weak ones. DEP 

It was intended for use with fixed aerials rigidly connected 
to the wings and fuselage of the aeroplane—as opposed to the 
trailing aerial, which was в great embarrassment in fighting. 
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In epite of the diminished radiation of such an serial, th, 
increased sensibility of this receiver approximately restored 
the usual range. Fig. 5 represents a typical circuit of this 
kind and shows one high and one low-frequency magnification, 
with a fine-grid rectifying valve between. Increased sensi- 
tivity as well as the nearer average approach of the aerial 
system to the source of disturbance, made more apparent, 
however, one of the great bugbears of air work where great 
sensitiveness is necessary—magneto noise. | 

Since the new type of receiver had not come into genenl 
use up to the time of the armistice, all the actual work was 
done with the three-valve receiver and transmitter already 
described. ‘Trailing aerial wires of 120 ft. length were used 
in the transmitting machines, with an aerial current of the 
order of 0.4 ampere, while the receiving machines had serials 
80 to 100 ft. in length. The normal safe working range fron 
machine to machine was about 4 miles (though this wu 
often very much exceeded), while the range to a ground 
station was from 20 to 50 miles or more. 

А squadron of machines equipped with this apparatus could 
set out and fight or manoeuvre in formation under the orden 
of their commander, whose machine ошу was fitted for іам 
mission. So great was the importance of telephony considered 
to be, that a special school of wireless telephony was instituted 
under Capt. rnival. 

A demand for both-way working was easily eatisfied by 
fitting both the standard sets in all necessary machines and 
arranging some form of switch-over. | 

In consequence of the greater ease of reception aí a quie 
ground station, and its euperior transmitting power, the 
to-and-fro ranges became approximately equalised, in spite 
of the disparity of output, and a machine could speak or be 
epoken to at distances of the order of 70 to 100 miles. 

In the most recent apparatus with which the author » 
concerned, the transmitter will deal with an input of 10 
watts, and choke control will be retained. All types of trans- 
mission will be provided for. The receiver will have three 
high-frequency magnifications and one low, making with the 
detector five valves, and the combined transmitter and re 
ceiver will be worked from one remote control. Batteries 
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will have to be retained at present for filament lighting, but 
they сап be small ones floating across the generator; and 
there seems good reason to hope that in the near future 4 
perfectly silenced and regulated generator will permit of the 
abolition of the battery, all current, even for the receiver, 
being supplied direct from the dynamo. "e 

Ground stations will be equipped for direction-finding with 
з transmitting mast one or two hundred yards away con 
trolled from the receiving building, and matters will probably 
be во arranged that the ordinary Р.О. land lines can be 
plugged direct on to the wireless, so that a man may talk 
direct from his office to a machine in the air. 
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Research at the P.T.R.—During 1918 the Phys- 
kalisch-Technische Reichsanstalt determined the coefficients of 
electrical resistance of a large number of pure metals in the form 
of wire, between — 192°C. and 500? C. The results are not given ш 
the abstract reproduced in Ztschr. des Vereines deutecher Ingenieure 
for January Slat, 1920. Four kinds of aluminium of varying 
degrees of purity were investigated, and the coefficients of resist, 
ance determined between 0° C. and 100° C., and at various 
temperatures up to 600° C. At 250° C. the greatest conductivity 
and the highest temperature coefficient were found. The coefficient 
of resistance of aluminium tested under these conditions waa found 
to be practically unaffected by impurities in the metal. The 
thermal expansion between — 78° C. and 500° C., and the breaking 
strength were also determined in the case of aluminium. ТМ 
expansion of two samples of 98:8 per cent. and 99°6 per cent. purity 


respectively, within the limits of temperature mentioned, can be 
expreased by the equation—. 


l = lo {1 (2279 f + 07009 ) 107]. 
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BRITISH ELECTRICAL AND ALLIED MANUFACTURERS' ASSOCIATION. 


THe annual general meeting of the above Association took 
place at the offices in Kingsway, W. C. 2, on Thursday, 
March 18th, Mr. W. О. Smith, chairman of the Council, 
presiding. 

As has now become the usual thing with the B.E.A.M.A., 
the Press was not invited to the meeting, but we are officially 
informed that the certified income апа expenditure 
account and balance sheet for the financial year ending 
September 30th, 1919, were adopted, and that in presenting 
the annual report the chairman referred to the election of 
the late chairman, Mr. Davenport, to be a vice-president of 
the Association. Unfortunately, һе had to absent himself 
from subsequent meetings, ав he was attacked by an illness 
from which he had not even yet completely recovered. They 
hoped he might be shortly restored to health again, and 
able to resume his work. 

The Council had had a busy year. The change-over from 
war to peace conditions had brought with it many probleuis 
requiring careful consideration. Although it was not within 
the province of the Association to deal with labour and wage 
questions, they must recognise that labour difficulties during 
the year, including the recent etrike of moulders, had had 
their effect on all industries. Coupled with the general 
increase in wuges, the shortage of materials, and general 
unrest, industry had been prevented from reaping the full 
benefit to be expected from a victorious ending of five years 
of war. They hoped that reason would at length prevail, 
and that some path wculd soon be found along which 
employers and employed might march side by side, and thus 
enable the country to emerge from the period of darkness, 
and to attain, once more, to the proud position which it 
held for so many years as the leader of commerce. 

The chairman then reviewed in detail the work of the 
Association during the year, as recorded in the report, par- 
ticularly noting the excellent work done by certain com- 
iuittees, e.g., the Overseas, Education, Standardisation, and 
Traffic Committees. On the subject of research, he said that 
the work of the Electrical Research Committee was at present 
somewhat reatricted through lack of funds. Given the neces- 
sary funds, and the consequent Government grant, existing 
researches could be carried on expeditiously, and much work 
in contemplation could be put in hand. The Council had 
given very careful consideration to the subject, and had 
arrived at the conclusion that collective research was not 
only desirable but necessary in the interests of the industry, 
if they were even to keep pace with other countries, already 
well organised for research. In order to obtain Government 
yrants of £1 for £l, a large sum per annum for five years 
would have to be guaranteed. The Council was of opinion 
that this sum sbould be found by the industry, and 
etrongly recommended that to the sections of the Asso- 
ciation. Referring to the recently appointed Committee of 
Chairmen of Sections, he said that it should do good work, 
and would be assisted by the Council's decision to issue to 
its members the Council's minutes, with permission to report 
to sections anything of epecial interest to them. On the 
subject of increased accommodation, he said that the Council 
had been compelled, owing to the increase of staff, the sec- 
tional activities, and the large nuinber of committee meetings 
now held, to enlarge the office accommodation. They were 
now in possession of eeveral additional Committee rooms. 
That, of course, entailed increased rent, but the Council had 
been mindful of the interests of the smaller firms, and had 


.not varied their subscriptions in any way. The increase of 


the maximum eubscription would affect the larger firms only. 
He was glad to say that some of the larger firms had already 
come forward and expressed their intention of paying the 
maximum subscription regardless of wages. 

The report waa adopted. 

Tbe chairman then announced the result of the ballot to 
fill the vacancies on the Council for 1920, as follows: The 
elected members were :— 


The British Thomson-Houston Co., Ltd. 
Brook, Hirst & Co., Ltd. 

Browett, Lindley & Co., Ltd. 

The English Electric Co., Ltd. 

The General Electric Co., Ltd. 


Messrs. Price, Waterhouse & Co. having been re-elected 
auditors, the proceedings terminated with a vote of thanks 
to the chairman for presiding. 


We give the following extracts from the report of the 
Council for the year 1919 :— 


The B.E.A.M.A. is а peace organisation; but no better test 
of the strength of any organisation can be applied than the 


way in which it passes through the fires of war. The 
B. E. A. M. A. emerges from the war stronger than Ver. 
Now that we are confronted squarely with all the problema of 
peace, you have, in the B. E. A. M. A., an organisation tested 
by war, and qualified to deal with any emergency. 

Of those problems none is more important than export 
business. Export inquiries have been secured sufficient prac- 
tically to absorb members’ whole productive capacity. But 
the home demand has also been such as to call upon their 
utinost capacity to meet it, and there the danger lies. It is 
easler and, in & sense, more immediately advantageous to do 
the home business, but, clearly, the big home demand cannot 
last for ever. Just as clearly, if the export demand is not 
met and connections are not kept up, even in the face of 
keen foreign competition, there is a grave danger of losing 
the future world markets upon which, at no very distant 
date, when home orders diminish, everything will depend. 

The Council therefore strongly recommend that the greatest 
effort, even to the sacrifice of a portion of the home market, 
should be made to go vigorously into the markets abroad, to 
secure and keep alive all overseas connections, and to increase 
the volume of business, which must gradually grow to be 
very much above the pre-war level if the future is to be 
properly secured. Evidence is not wanting that export 
matters now occupy a large place in the minds of members. 
In no previous year has the Association entertained so many 
visitors from overseas. The results of these visits have been 
promptly communicated to members, in addition to special 
reports regarding trade in Spain, Scandinavia, Japan, Brazil, 
the Argentine, Canada, India, and China. 

With regard to the work of the Overseas Committees: 
During the year the Argentine Committee issued to the 
British Legation, through the British Chamber of Commerce, 
in Buenos Ayres, а comprehensive report on business in the 
Argentine. The South Africa and Australia Committees have 
been active in ensuring reasonable conditions of contract for 
members; and the latter committee has also done good work 
connected with the proposed revision of the Commonwealth 
tariff, the arbitrary loading of invoices by the Customs autho- 
rities (regarding which a new Bill has now been introduced); 
and on а new Act of the Victorian Parliament requiring certain 
goods to be marked with the name of the country of origin. 
The India Committee has had the great advantage of the 
personal assistance of H.M. Trade Commissioner, Mr. T. M. 
Ainscough, O.B.E., and bas furnished to the Director of 
Statistics, who has put into use, extended echedules clasaify- 
ing sea-borne electrical imports to India. This committee 
has, further, ensured that greater consideration shall in future 
be given to members in all work connected with the develop- 
ment of the many hydroelectric schemes now in prospect in 
the various States, in which connection the Government of 
India through the India Office has accepted from your Council 
a recommendation that the British standard frequencies of 
50 and 25 cycles per second should be adopted for all hydro- 
electric and other alternating-current schemes in India. Many 
promising activities of these and other, Overseas Committees 
have been delayed by the necessary return to England of the 
officers who held these outposts of British trade during the 
war. 

The Board of Trade adopted а new classification of imports 
and exports based upon proposals furnished to them by your 
Association, and contributed to by almost every section of it. 
The new classification will exhibit increased lists both for 
incoming and outgoing manufactures. 

The need for a sound and comprehensive cable code, pro- 
viding specially for the electrical and allied industries, has 
been long felt; and your Council have given their provisional 
assent, with the support of members, to arrangements for the 
preparation of such а code. | 

The Department of Overseas Trade sent a British Engineer. 
ing Commission, on which your Association was represented, 
to the occupied area of Germany, and the resulting report 
(I.M. 3612/19) was circulated free to members. 

Your Council have noted with regret the sharp impact 
of political exigency on many of those excellent resolutions 
and counsels of wisdom (Government Committee reports on 
after-war trade), which, during the war, so stirred the nation 
as to evoke promise of their fulfilment from the Government. 
The promised restriction of foreign imports has gone, and, 


. judging from the reception given by the country to the 


Anti-Dumping Bill, the restriction even of dumped goods 
cannot be looked forward to with much certainty. The 
influence of the foreigner has not been slow in making itself 
felt in municipal business, and the Board of Trade has no 
power to compel the adherence of municipalities to its re- 
commendation to purchase only British goods. Save as to 
the Government's success with the Education Act, its financial 
assistance to research, its promised assistance to standardisa- 
tion, and the passage into law of the Electricity (Supply) Act, 
all may be said to be left again to private effort; and reforms 
are to be expected onlv by such pressure as associations like 
your own may be able to exercise. Nothing could better 


illustrate the devious nature of Government policy on 


fundamental questions than their post-armistice actiong in 
the matter of import restrictions. 
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.The report prepared by your Education Committee en- 
titled “ Education and Training for the Electrical and Allied 
шет Industries was completed, and your Council 
authorised its publication. There is little question that this, 
the first practical effort towards systematising work in го 
promising a field, will not fail of effect. The Education Com- 
mittee has now well in hand the deferred subject of pro- 
vision for overseas students, and the scheme for the founding 
of studentships and echolarships offered by the turbine and 
turbo-generator sections of the Association for the study of 
problems of research relating to turbines and turbine-driven 
generators. These scholarships are being projected to en- 
courage technically trained students to fit themselves for 
posts on the higher staffs of engineering concerns and research 
institutions, and such men will to some extent relieve the 
apparent shortage of suitably trained technical engineers. 

Phe work of the Research Committee of the Association 
has been somewhat overshadowed during the year by that 
of the new representative body, the Electrical Research Coin- 
mittee, in which your Association, the Institution of Electrical 
Engineers, and the Committee of the Privy Council for 
Scientific and Industrial Research (Mr. Arthur Balfour, pre- 
sident), are the partners. That body now purports to cover 
not only all the researches previously conducted by your 
Association and the I.E.E. jointly, but to undertake all new 
work demanded by any section of the Association or by the 
profession. Mr. E. B. Wedmore was appointed its director, 
and commenced his duties on July Ist. Asa result, the work 
in hand has been brought into a state of great activity, and 
а largely extended programme of new work has been laid 
own. 

There is no question as to the value of this work. It must 
result in progressive reductions in the cost of plant, in its 
more effective use, and the elimination of defects both in 
machinery and raw materials. But in order to secure sub- 
etantial assistance from the State, adequate guarantees of 
support must first come from manufacturers. We have a 
great deal of leeway to make up if Great Britain is to һе 
put even оп 4 level with America and the Continent. Only 
by the collective action of associated firms can such work 
be carried out effectively, most of the vital problems being 
too large for the efforts of any individual concern. Your 
Council, therefore, strongly recommend the Electrical Re- 
rd Committee for the support of members of the Associa- 
ion. 

The separate research into the corrosion of condenser tubes 
carried. on jointly by your Association and the Institute of 
Metals, is reaching a stage when it will be possible to com- 
municate important results to the contributors. Research 


into the most suitable materials for turbine blades and nozzles · 


revealed at an early stage the importance of the metallurgical 
~ examination of materials; and arrangements have been made 
with the National Physical Laboratory for carrying out this 
work, for which the blades for test are being provided free 
of charge by the makers. Another turbine research is that 
of nozzle proportions, and arrangements for co-operating with 
the Institution of Mechanical Engincers in this research are 
now complete. 

Тһе B.E.A.M.A. publication, Standardisation Rules for 
Electrical Machinery, first published in 1913, has gradually 
won its way to popular favour as the standard work in its 
class. It reached its fourth edition early this year, and is, 
in that revised form, now the subject of discussion between 
various university authorities and technical colleges and your 

Association as to its adoption by the former as a handbook 
for the instruction of students. 

The year has disclosed no diminution of the spirit of good- 
will on the part of municipal engineers in settling their con- 
tracts оп the I. E. E. model conditions, or such other reason- 
able equivalent as might be necessitated by subject matter. 

Your Revising Committee, which has charge of the I.E.E. 
text, recently proposed certain amendments to your Council, 


and the Institution, to which these amendments were at once. 


taken, considered them important enough to warrant the 
creation of a special committee of revision jointly and equally 
representative of the purchasing and manufacturing sides of 
the industry. It is hoped that this joint committee will sit 


permanently to consider amendments proposed by either side | 


from time to time. 

The sets of conditions of sale A and B for home work 
and AE, BE, and AEC for export work continue to set the 
standard practice for the whole trade, and are always in 
brisk demand 

The text of Instruction for the Use and Conditions of Sale 
and Contract " was amended during the year by the addition 
of railway. companies to the list of those purchasers from 
whom the Association's conditions must be obtained. The 
proposal was made to the companies on May 12th, inviting 
objection, and, none having been received, the rule was put 
into force on August 12th. 

Translations of the Association's sets of conditions of sale 
for export work are now available in French and Russian. 

In July last your Council set up a Traffic Committee which 
attended before the Railway Clearing House on September 
25th, 1919, and gave evidence in support of a claim that slide 
rails and bedplates for dynamos and motors should be placed 
in a lower classification. The application was successful, the 
railway companies lowering the classification from 3y to 1m, 
& concession of considerable value, as the tonnage im this 


class of goods is approximately 20,000 per annum, and the 


saving in freight considerable. 


Immediately upon the announcement of the proposal to 
increase goods rates by 50 per cent., the committee passed, 
and the Council sent, a protest to the Minister of Transport 
against all-round increases of this nature. The committee 
recognised the necessity for raising rates in order to meet 
the increased cost of transport, but recommended that instead 
of an all-round increase of 50 per cent. it should be on a 
graduated scale so devised that raw materials should bear 
the lightest burden. It was specifically recommended that 
the maximum increases for the classes covering raw and 
semi-raw materials should be as follows: Class А, 2s., class 
В, 2s. 6d., and class C, 3s. 6d. per ton.. Two of the maximum 
increases which came into force on January 154%, 1920 were 
almost identical with the recommendations, the third to be 
Without maximum, but on a graduated scale as recommended. 
At the date of going to press with this report there was an 
entire lack of uniformity in the manner of charging the new 
rates, not only by different railway companies, but by the 
local goods departments of the same company. The Traffic 
Committee has this matter now under consideration, and will 
shortly make recommendations directed at systematising the 
companies’ practices. "That committee also gave consideration 
to the question of demurrage, both in respect of private sidings 
and on the prenuses of the Port of London Authority, and 
on its. recommendation your Council supported an F. B. I. 
proposal to challenge by means of а test case, the railway 
companies’ action in this matter. This committee is, further, 
preparing evidence in support of an application for a revision 
of the classification. of electrical machinery and apparatus 
generally. On the initiative of the committee, your Council 
was able to obtain concessions in. freight rates for electrical 
machinery and apparatus to Australian ports. The Ministry 
of Transport has accepted from your Council the nomination 
of four members for seats on the panel of experts set up 
under section 23 of the Ministry of Transport Act. 

Brief reference is made to the Electrical Development 
Association. Mr. J. W. Beauchamp, director and secretary, 
will welcome inquiries as to its scope and work. The Council 
recommend the E.D.A. to the attention of every member 
who has the future of the industry at heart. 

The scientific and telegraph instrunient section of the Asso- 
ciation, with commendable enterprise, devised and adopted 
a mark for their apparatus showing the initials of the As- 
sociation over-printed with the words satıs, being the initials 
of the section. Your Council are now in correspondence 
with the Board of Trade as to a licence for the use by all 
members of the same of a similar mark for members' elec- 
trical manufactures of all descriptions. - | 

A Committee of Chairmen of Sections has been appointed 
to provide for the better co-ordination of work common to, 
and the exchange of ideas between, sections. | ‚ 

Your Council has considered it expedient to defer the 
holding of а special B.E.A.M.A. Exhibition jn, London till 
1922 


The following new sections were constituted and began 
work during the year: The Cooling Water Apparatus Section, 
the Gas and Oil Engine Section, the Reciprocating Compressor 
Section, 

The system of tendering embodied in the cross-tendering 
agreements continues to find favour among members, but has 
not been extended. The condenser cross-tendering agreement 
was revised during the year so as to make it applicable to 
all inquiries whether publicly advertised or not. ME 

In order to meet the increase of rent and general increase 
of staff and other expenses, your Council has had under 
consideration the question of increasing revenue by additional 
subscription. The Council decided as a preliminary measure, 
to raise the maximuin subscription from the present figure 
of £200 to a new maximum of £500. 

The annual dinner will be held this vear on May 20th. 

The report refers to the close working relations of the 
B.E.A.M.A. with the F. B. I., and to co-operative working 
with other bodies. | | 

The number of members on the register at the end of the 
year was 225. Nineteen members were admitted to member- 
ship during that period and ten resigned. Of these resigna- 
tions &x were accounted for by amalgamation or reconstruc- 
tion. 


Austratian Company.—The Australian papers state that 
a meeting of shareholders in Standard Waygood Hercules, Ltd., was 
held on February. 3rd to alter the name of the company to the 
English Electric Oo. of Australia, Ltd., and to increase the capital 
of the company to £600,000. Mr. G. A. Weymouth was to be 
appointed managing director, in which capacity he had been acting 
for some time. The programme of the company is an ambitious one 
iavolving great extention of the works in Australia. It is Ceco:ibed 
as a virtual amalgamation with the English Electric Co., Ltd. 


Prices of German Wires and Cables. — Quoting from a 
German paper, the Economic Reriew states that as from March lat, 
the P.ice Section of the Central Association of the German Electro- 
Technical Industry ceased to publish increased metal prices for 
cables and wires. From tbat date, the prices for insulating wires 
are reckoned on the basis of the bi-weekly quotations for copper 
and alumininm, and vary with the fluctuations in the basio prices 
of these of Mk. 2,500 and Mk. 3,000 respectively per 100 kg. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 


df considered of sufficient interest, 


The Xcel” Utility Electric Cooker. 

As an all-British production, the Xcel” utility electric 
cooker, of which Messrs. DRAKE & GORHAM WHOLESALE, LTD., 
67, Long Acre, W.C.2, have sent us particulars, deserves 
notice. This cooker, fig. 1, which is particularly adaptable to 
the many forms of cooking, i. e., grilling, toasting, boiling, &c., 
consists of a heat together with a pan, grill, and deflector. It 
is nickel plated, highly finished, and can be used on a dining- 
room table, being supplied from an ordinary lighting circuit. 
The heater loading is 600 watts. 


Fia. 2. 


By means of this apparatus, two cooking operations can 
be carried out at once. Fig. 2 shows steak and potatoes being 
cooked in two utensils, and fig. 3 illustrates potatoes being 
boiled at the same time as fish is being cooked. · МЕ 

Other agents for this cooker are Messrs. SIEMENS BROS., 
Messrs. Down & Davies, Tug ELECTRICAL SUPPLIES, BERRY'S 
ELECTRIC Co., and the SUN ELECTRICAL Co. | 


The W. R.“ CO, Indicator. 

The importance of easily and correctly ascertaining the 
percentage of CO, in boiler flue gases, in order that fuel 
may be consumed to the best possible advantage, is now 
fully realised. The ** W. R.“ indicator, which has been men- 
tioned in several of our recent articles, and appears to be 
increasing in popularity, overcomes, it is claimed, many dis- 
advantages of previous instruments. By its help it is said 
to be possible to maintain an average of 14 per cent. of СО, 
in the flue gases. With a flue gas exhaust temperature of 500 
дед. F., by increasing the percentage of CO, from 6 to 12 per 


cent., a 13 per cent. saving in fuel can be effected, so that 


the usefulness of an epparatus of the above description will 
be obvious. j ] 
cent. of CO., and while 17 per cent. is obtainable with the 
help of the W.R. indicator, the average figure is 14 per cent., 
which means with the average plant а eaving of from 10 to 
15 per.cent. on the coal bill. 'The instrument, fig. 4, indi- 
eates by the height of a water column on a gauge glass 
tube and the fireman can thus see at а glance what adjust- 


ment of his dampers is necessary to maintain the highest | 
average of CO, in the furnace. The device 1s quite simple, . 


there are no moving perta in it, and,it is stated that it is 
within 1 per cent. of absolute accuracy, and that it will last 
as long as a boiler. When dirty it may be swilled out with 
г hucket of water The action of the indicator is ae follows: 
An aspirator worked by a small jet of steam continuously 
aspires gases from the flue which it is desired to keep under 
observation. The path of the gases is indicated by the arrows 


FIG. 3. 
THE. XceL, " UrmiLITY Evectric COOKER. 


Perfect combustion would show about 19 per . 


2 


in fig. 5. The pipe А may be connected to an induced draught 
fan 1f more convenient than connecting it to the aspirator. 

The sample of gas is first drawn down the glass tube and 
passes through the water at the bottom of the instrument. 
It then percolates through the filtering material, eventually 
entering the upper chamber containing the porous pot, in the · 
interior of which is the reagent. A small pipe connects the . 
interiar of the porous pot to the top of the recording gauge 
glass 0, which is connected at the bottom to the water space. 
Some of the gases passing through the upper chamber pene- 


Тю. 4.—W.R. PATENT 


| со, 
| INDICATOR. | i 
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fie. 5.—DriAGRAMMATIC SkETOH OF OO, INDICATOR. : 


requires practically no attention, except that а fresh cartridge 
has to be inserted in the porous pot every twenty-four hours, 
and about once a month the main filter and flue piping should 
be thoroughly cleared of soot. The instrument readg con- 
tinuously, has very little time lag. and answers readily and 
rapidly to any variations. The makers are Messrs. “ W. R.“ 
Patents, Lrb., of 8, Old Jewry, Cheapside, Е.О. 2. | 
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BY-PRODUCT PRODUCER & BLAST FURNACE 
GASES. 


Ar Manchester, on March 9th, Mr. W. H. Patchell’s and Mr. 
S. H. Fowles' papers (abstracts of which appeared in our 
issues of March 19th and 26th respectively) were read and dis- 
cussed before the NORTH-WESTERN CENTRE of the INSTITUTION 
OF ELECTRICAL ENGINEERS. 


Mr. PiLLING said it must be a revelation to electrical en- 
gineers to have gas engines brought prominently before their 
notice at this time. Many of them, and many steam en- 
gineers also, had an idea that the day of the gas engine was 
past, but during the war great developments had taken place. 
Largely because German competition had ceased, quite a 
large number of gas engines of considerable power had been 
made in this country for electricity generation and air 
blowing. It seemed clear from the papers that openings 
for development existed both with producer gas and with 
blast-furnace gas. It was extremely disappointing to an 
engine maker who had turned out engines of good quality 
to know that the good results obtained in one case were not 
repeated in another. It depended on the efficiency of the 
gas-producer plant. With the Halberg-Beth dry cleaning 
process uniformly clean gas could be obtained if reasonable 
attention was given by the engineer in charge. With the 
Halberg-Beth plant the gas could be made more pure than 
air. These facts pointed to the necessity of cleaning $һе air 
as well ae the gas, and he had no doubt that when this was 
done an engine would be able to run for a much longer 
period without having to be stopped for cleaning. He knew 
no mechanical or physical reason why it should not run 
for an absolutely indefinite period if efficient plant was in- 
stalled. In choosing the type of engine the decision of the 
purchaser appeared to turn upon the question of finance. 
As a rule а firm which had plenty of money was more in- 
clined to take the low-speed set; if they had extensive 
demands on their capital and had an exceptionally large 
programme to carry out. the decision was apt to turn in 
favour of the high-speed set. For a given power it was 
cheaper to make & high-speed, multi-cvlinder gas engine than 
to make a low-speed one, and, moreover, the former occupied 
less floor space. So the whole question seemed to turn upon 
finance, and the makers of low-speed engines had to face that 
difficulty. There was no difficulty in producing 3,000-н.р. 
with a 2-cylinder engine, and 6,000-н.р. with 4-cylinder en- 
gines. It was highly probable if the price of coal continued 
to rise that blast-furnace plant would be compulsorily used by 
order of the Government to produce blast-furnace gas. 

Mr. GLOVER said that years ago when slack was being 


bought at бв. to 8s. per ton, and with sulphate of ammonia at 


approximately £10 per ton, one could recover all the cost 
of gasification and something more on the by-products. But 
to-day, while coal was approximately 30s. a ton, sulphate of 
ammonia was sold at £19 per ton. The price was controlled 
by the Government and kept low for the benefit of the 
farmers. In addition to the price of the coal, it cost 10s. 
to 15s. ton to gasify it. For these reasons the gas engine 
consuming producer gas was not now a tempting proposition, 
if power production was the onlv consideration; but other 
arguments might be found for it. For instance, the gas 
might be used in furnaces. However, there was a great 
economy obtainable from the gas engine using blast-furnace 
gas. From the electrical engineer's point of view. gas en- 
gines had a very undesirable failing. Sulphuric acid got into 
the engine room and attacked all electrical connections. A 
kind of oily vapour mixed with the sulphurous fumes was 
deposited on the windings, and there was a liability to short 
circuit. The 8-cylinder, 4-crank type gave extremely good 
results in some cases. Two had averaged 90 per cent. of 
the possible running time dav and night over seven years. 
The large horizontal type had not so good a record. Tittle 
troubles crept in and caused stoppages, and when a large 
amount of the total power was put into one set there was 
& greater proportionate loss. An important factor waa the 
amount of labour required for working gas engines and gas 
plant in comparison with steam turbines. He estimated that 
with the former the production of 14 million units per week 
would necessitate the employment of approximately 150 men. 
with turbines it would be about 30 men. When an absolutelv 


even power supply was wanted difficulties cropped up. If ^ 


the men could be trained to work the producers. in step as it 
were, so that they were not all poking at the same time, it 
would be all right, but it was very difficult to get the men to 
work in that way. The question of the ash in coal was also 
Important. His own experience was that it was verv diffi- 
cult to obtain the sort of coals thev wanted. If automatic 
switches were exposed to the atmosphere of the gas engine, 
there was a corroding action, and a deposit was formed. 
Tar was a very difficult thing to deal with. It had an un- 
fortunate property of depositing at every change of tempera- 
ture. The only wav was to reduce the temperature to the 
lowest degree which it would reach at апу point of the 
system afterwards: then thev could be certain there would 
he no further deposit of tar. He doubted very much whether 
16 was now an economic proposition to produce power from 
vituminous coal in gas producers. 

Mr. Т. К. WoLrAsTON agreed that the waste gas from coke 


ovens ought to be utilised, but looking at the eubject from 
the point of view of producing a large amount of electricity, 
coke-oven gas was an 5 proposition. In order o 
get it in that way, more coke would have to be produced than 
the whole world wanted. There were possibilities in low tem- 
perature distillation from the point of view of the production 
of benzol, but he saw no prospect of producing any large 
amount of electricity. He agreed with Mr. Pilling that the 
questions of capital cost and amount of floor space needed 
were factors in the choice between the gas engine and the 
turbine. He had great faith in the future of producer gas 
for firing boilers, even at the present prices of coal and 
sulphate of ammonia. 

Mr. J. G. WALTHEW said it entirely depended on the type 
of gas engine whether eulphurous fumes would effect the 
electrical equipment. With the enclosed vertical type it was 
not possible for the fumes to escape and get into the engine 
room. If gas got into the crank chamber it was drawn away 
by means of а small exhauster fan which maintained a 
circulation of free air. When the dust was removed blast- 
furnace gas offered a much easier problem than producer gas 
because there was a fairly even quality of gas to deal with. 
He agreed with Mr. Fowles that the gas engine was quite aa 
good a prime mover as the steam engine. If there was anv 
trouble it was connected with the quality of the gas, and 
not attributable to the engine itself. He dissented from the 
statement that capital cost was the determining factor in 
the choice between high and low-speed types. Electrical en- 
gineers and power plant people generally would go in for the 
most satisfactory machine from the point of view of reliability 
and economy. irrespective of the capital cost. One cause 
of dissatisfaction in the past was insufficient stand-by plant. 
A power station should be properly equipped in that respect. 
во a8 to be in a position to overhaul апу one eet if it were 
necessary. He was recently at a works where notwithstanding 
the increased cost of labour, and the fact that the men did not 
do the same amount of work.as formerly—three being em- 
ploved where two sufficed before—they could meet the whole 
of their labour charges by the sulphate of ammonia recovered. 

Mr. FENNEL said the corrosion due to gas fumes escaping 
could be remedied. A great help was to grease the contacts 
with vaseline. An undertaking which used South Stafford- 
shire Mond gas had as much trouble with the enclosed type 
of engine ав with the open type. The fumes escaped from 
the crank chamber and were churned up by the flywheel. 
Tf an exhauster fan were used, as one speaker had guggested, 
the oil consumption went up by leaps and bounds. It was 
a curious thing that «ome plant produced a much greater 
quantitv of tar than others. At Northwich, within a quarter 
of a mile from the Mond ааз station, they had no trouble from 
that cause: at a South Staffordshire works, over four miles 
from the Mond gas station, there were quantities of tar, and 
the trouble was got over bv reducing the temperature of 
the incoming gas to a level below which it would never до 
again. Mr. Fowles had made an excellent case for the use 
of gas engines, but, of course, they were up against present- 
day conditions. He had recently had occasion to go into 
the question of producer gas, and he found it paid to put 
down а non-recovery plant or anthracite vlant in sizes any- 
where near 1,000 н.р. and larger. He believed it was a fact 
that the price of anthracite had not increased in the same 
ratio as that of ordinary coal. 

Mr. PaTCHELL, in replying, said it was not quite a fact that 
the high-speed steam engine had been ousted by the low- 
speed type, but the field for it was certainly limited. His 
own feeling was that 1,500 н.р. was too large. Its limitations 
had been masked by the development of the turbine. Of 
course, the capital cost was a verv important matter. At 
nre-war prices the steam turbine cost so little that practically 
fuel was the only thing that mattered. but the cost 
of a big plant for Birmingham Corporation now came 
to £45 per KW. A great deal could be said about the effect of 
gas on electrical equipment, and Mr. Pilling’s statement that 
the gas was cleaner than the air was absolutely applicable 
to some of the old stations. In connection with two of the 
engines dealt with in the paper. forced lubrication was in- 
troduced. А fan blew air through the open casing, апа bv 
an open port in the crank chamber it entered the air inlet 
of the engine, so that it was constantly sucking air through. 
He was astonished at the quantitv of oil that went through. 
He should not have thought there was so much more oil 
floating about in the crank chamber with forced lubrication 
than with the banio system of lubrication. They had absolutely 
no trouble with fumes in the engine room. and the engines 
ran quite as regularly as steam engines, and were as clean. 

Mr. Fow.es said they had had no trouble from fumes 
affecting the electrical connections. He thought much de- 
pended upon the tyne of engine, whether 16 was open or 
enclosed, and also how the men were looking after the 
machinery, and how the employers looked after the men. 
Mr. Glover had said 150 men would be needed to produce 
14 million units per week. That figure was altogether too 
high. His experience was that both high and the low-speed 
engines were good in the right place, and one was as easily 
started as the other. Оп the stand-by question, again a 
great deal depended on how the men looked after the engine. 
They had not used vaseline, nor had they found it necessary - 
to put an exhauster fan on the crank case. All the engines 
used forced lubrication. 
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LARGE POWER TRANSFORMERS. 


AT а meeting of the WESTERN CENTRE of the INSTITUTION OF 
ELECTRICAL ENGINEERS the paper by Messrs. A. G. ELLIs and 
J. L. Tompson on Large Power Transformers (which 


ii abstracted in our issues of May 9th and l6th, 1919) was 
r 


In the subsequent discussion Mr. ARTHUR ELLIS (Chairman) 
said the subject of the paper was somewhat difficult to discuss, 
as most of them who had to utilise transformers, no matter 
what size, were more concerned in obtaining transformers 
which would comply with the conditions under which they 
would have to work, leaving to gentlemen like the authors to 
work out the details of construction. The authors referred 
to lack of opportunities for building large transformers, but 
he thought those opportunities would be amply afforded in 
the future under the new scheme of production and distri- 
bution generally. Manufacturers would produce transformers 
of large power in view of the larger units which were going 
to be utilised for public supply, and so long as the trans- 
formers were properly designed there was no reason why 
engineers should not rely equally upon transformer units 
as upon generating units. The authors suggested that crane 
capacity was a limiting factor in the production of large 
designs, but the installation of larger units would no doubt 
influence the production of bigger capacity cranes. Не did 
Dot think it needed much understanding that transformers 
above 5,000 Kw. should be forced cooled—some might .suggest 
that those of smaller capacity should be so treated. He 
considered the core type had many advantages over the shell 
type. The authors suggested that the correct method of 
ewitching in was to alowly close the switch. Were the authors 
satisfied that no injurious effects would result to terminals 
by this method? He agreed that the British Engineering 
Standards ought to be adopted, and that the different de- 
signere of transformers should their designs. 

r. W. A. CHAMEN said he did not quite know why he was 
expected to say that 25 cycle transformers were better than 
any other. What he did say was that they had a large number 
of 25 cycle gear installed, and he did not quite see how they 
were going to get rid of it. He considered the cost of the 
transformer was not everything, but if it were such an im- 
portant thing why not go to 100 cycles? He thought a great 
deal too much was made of the supposed advantages of 
50 cycles, and he did not know how it came to be adopted. 
It might be of interest to know that tbere was actually a 
pepe to give a eupply in that district at 15 cycles. All 

e had to say was they had 25 cycles and 50 cycles, and the 
problem was how to work the two together or how to gradu- 
ally make the change over so that there should be only one 
frequency. With all the brain work that had been expended 
on transformers he wondered why someone had not devised a 
static frequency changer. He was very glad to hear the 
authors’ remarks on auto-transformers. He went into this 
question himself some years ago and arrived at the conclusion 
that they were most dangerous to use. He would like to 
know whether the automatic device for taking up the slack 
of contraction or shrinkage of the insulating material had 
been put to the test. 

Mr. Lewis said there was one thing Mr. Ellis had not 
touched upon, and that was a straining tank wherein the 
oil circulated and some chemical was used to remove the 
moisture from it. Perhaps Mr. Ellis could let them know 
something about it. 

Mr. A. J. NEWMAN said that although the paper had been 
written something like а year ago, progress had not been so 
rapid as to cause the data given to be in any way out of 
date. Не would like to know how much in the authors' 
opinion the costs per K.v.A. had been increased eince the 
figures were compiled. During the war it was no unusual 
sight to see large pieces of machinery transported along main 
roads, and in his opinion а few remarks on the limit of the 
carrying capacity of some of the main roads would not bave 
been out of place. The authors gave no particulars of 
weather-proof transformers suitable for use in the open. He 
understood it was common practice in Canada to install both 
transformers and switchgear without any protection from the 
weather whatever. No mention appeared to be made of 
utilising the latent heat of vaporisation of water in dissipating 
the heat due to losses in transformers. Personally, he had 


never favoured 3-phase transformers owing to the difficulty : 


in handling, loss in ‘efficiency, and greater cost when spares 
were taken into account. One had to agree that there was 
a great saving in floor space, but one must not lose sight of 
the fact that the external connections in the case of eingle- 
phase transformers are not easy to deal with, and are indeed 
@ costly item. Was it not true that there was a greater differ- 
ence in the case of & 3-phase transformer between the hottest 
point and the average temperature of the oil? On page 19 
he noticed the authors made no differentiation between the 
annual charges in respect of iron and those pertaining to 
copper losses. An old time figure he remembered using was 
ls. рег watt for iron losses, but this was based on id. per 
unit for 100 per cent. load factor units. If they took the 
authors’ figure of id. and present day value of money the 1s. 
&bove referred to e something like 28. 8d. per watt. 
Now, comparing the single-phase and 3-phase proposition, they 
had б xw. iron loes in favour of the single-phase proposi- 
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tion. This at 28. 8d. рег watt was equal to £666, а fairly sub- 
etantial item amounting as it did to about 19 per cent. of 
the cost of the 8-phase ers, and more than adequate 
to provide the extra expenses of external connections. 

Major Davip said he noticed that the cost of the self-cooled 

transformer assumed a very flat state above the 5,000 K.V.À., 80 
there was really no saving in larger units. The weights also 
increased for machines above 3,000 K.v.4., and no one would 
install larger units if they were not going to cost lees than 
smaller units. In the water-cooled type the curves did not 
flatten out until well after 20,000 x.v.a. The authors referred 
to the Manchester-Salford inter-linked system as having the 
highest working voltage. In that district there was an instal- 
lation of 30,000 volte connecting up two large power echetnes 
across à distance of 10 miles, and 16,000 KW. and 12,000 kw. 
running plant. This system was being extended at the present 
inoment, and would finally form a transformer system consist- 
ing of three legs, each approximately 10 to 11 miles long, and 
feeding different sections at 3 or 4 points. In connection with 
this particular system they had installed at each end the 6,000 
KW. forced cooled type. One point not mentioned in con- 
nection with forced cooled types was the enormous loss of 
oi. There was rather a depreciatory tendency as to the 
reliability of large transformers. His company, however, 
have not had a single case of failure on large units. 
. Mr. Carrer said that as a colliery engineer he was interested 
in the conveyance of large transformers filled with oi] under- 
ground. Не considered this would be rather a difficult 
matter. He was inclined to think that the use of single phase 
current was the better way of maintaining the supply. 

Мг: С. MonLEv NEW said the authors had omitted to parti- 
cularly mention in their comparisons anything regarding the 
coet, reliability, and the type of connections used on the ligk- 
ing-up echeme. In the particular scheme referred to there 
were 3-phase transformers at one end and single phase at the 
other. He thought this was а pretty good start for standardi- 
sation. He would be interested to know whether the react- 
ance could be altered on an existing transformer without 
altering or opening the transformer. | 

Mr. A. C. MacwHIRTER referred to the special form of 
clamping up bolt. He asked what provision the authors 
made in the core type for allowing the cables or the copper 
etrip to take up their relative positions. He did not think 
the spring clamping bolt & very sound mechanical job, and 
much preferred an arrangement which would follow up the 
windings automatically by a coiled spring. : 

Mr. Wayne Moraan thought that a little more emphasis 
might have been laid on the nature of the oil to be used for 


g purposes. VM | 

Mr. ELS, Junr., inquired as to the time which elapsed in 
connection with the shrinking of the insulation between the 
punchings. 

Mr. А. G. ELLis, in the course of his reply, stated that the 
designer was often hampered by the conditions in the specifi- 
cation which told him how far he had to go as regards insula- 
tion, current density, &c., which precluded the production of 
а satisfactory article from his point of view. He agreed that 
crane capacity should not stand in the way of producing the 
best type of plant. On the question of spares, the compari- 
son of single-phase with three-phase was on the same basis. 
Mr. Chamen raised the point of periodicity. He hardly thought 
that controversy should have been raised, as it was not 
really relative to the paper. Mr. Chamen asked quite rightly 
whether the spring attachment for taking up the shrinkage 
in winding had been tested in practice. There were several 
installations and no trouble so far had been experienced. In 


` connection with the query raised by Mr. Newman as to 


whether there was any variation in the particulars since the 
data were compiled, prices had certainly gone up, especially of 
labour and material. He would give definite figures when 
replying in the Journal. The question of road transport had 
been considered, but his experience in this connection had 
not been happy. The question of drying out on eite de- 
pended entirely upon how long the transformer had been on 
route and lying about. He considered weather-proof trans. 
formers should form the subject for а separate paper. Regard- 
ing the annual charges for copper and iron losses, he sug- 
gested that all the losses that went through a sub-station were 
chargeable at the same rate, because the losses, as sucb, could 
have very little effect upon the load factor in its entirety. 
The shrinkage of windings reduced the safety factor—hence 
the necessity for following up the shrinkage, and this led 
manufacturers to devising springs for taking up the shrinkage 
automatically. As regards water and air-cooled transformers, 
when one got down to 1,000 K. v. A. the water-cooled type was 
more expensive than the self cooled. Views differed con- . 
siderably as to single or three-phase transformers, and in the 
end he considered local conditions were the governing factors. 
Mr. Carter spoke of transformers for colliery work below the 
surface. There were quite a large number of designs for this 
type of work. of particularly robust construction and 
practically oil tight. The type of connections suitable for 
transformers required a separate paper. It was very unsound 
practice to attempt. as some manufacturers did, to obtain high 
efficiencies by cutting down insulation. The question of ofl 
raised by Mr. Wayne Morgan was a very important one, and 
& paper which dealt with traneformer and switch oils would 
be very welcome. 
The authors reserved their full reply for the I. E. E. Journal. 
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NEW PATENTS APPLIED FOR, 1920. 
: pde als (NOT YET PUBLISHED.) : 


„ for this journal by Messrs. СЅағтом-Јомұѕ, О'Омі AND 
TEPHMENS, Chartered Patent Agents, 385, High Holborn, London, W. C. 1. 


7,614. “Arc lamps." A. E. ANcorp. March 15th. 

7,661. “ Sparking-plug terminal." A. E. Wape. March 15th. 

7,663. '! Process of melting and reducing metals." E. C. R. MARKS 
(Scovill Manufacturing Co.). March 15th. 


7.664. Electric furnaces.” E. C. R. Marks (Scovill Manufacturing Co.). 
March 15th. 


7,699. '' Electric fuse-holders.'" А. Н. Maxweit and F. Snercorp. March 


7,708. “ Apparatus for continuous production of sheet metal, strip and 
S. О, Cowerx-Col ES. March lóth. - 
7,714. Sparking plugs.“ 
16th, 1919.) 
74,732. '' Electric accumulaturs.”” А. D. Txk&govaNY and J. S. VIA. March 
18th. -- -> 
7437. ‘* Sparking plugs." G. CA vrur. March 15th. 


7,786. “ Vacuum tubes.“ Western Exuctric CO. (Western Electric Co.). 
March 16th. 


7,793. '' Automatic electrical steering-gear for ships." W. P. Саков and 
A. К. ‘Macxoriz. March 16th. 

7.799. Railway electric track. circuits.“ 
Sich. Co. and R. W. Tarrant. March 16th. 

7,801. Electric resistance." R. A. R. Boiron. March 16th. 

7.804. Electric fires," Е. C. R. Marks (Reed). March 16th. 

7,809. ** Gas-filled electric glow-lamp.'" Siemens & Harske Акт. Ges. 
March 16th. (Germany, September 20th, 1913.) 

7,815. ‘ Electric generating devices." A. Barke. March 16th. 


7,894. '' Maygneto-electric machines," British Tuomson-Houston Со. & 
A. Р. Younc. March 16th. 


7,881. Electric switches," IAN Exvectric Co. (Cutler Hammer Manu- 
facturing Co.). March 16th. 


7,838. '' Dynamo-electric machines, particularly motors for use in mines." 
С. W. WaLroN. March 16th. 


7.849. Wireless reception." Н. Mokris-Airey, S. Н. Lonc and A. К. 
МлскоктЕ. March 16th. 


7,850. '' Reception in wireless telegraphy, particularly in direction- finding.“ 
Н. Morris-Alirgy, S. Н. Lona and А. К, Маскокік. March 16th. 

7,851. '' Wireless transmitting circuits employing thermionic valves." Н. 
Monnis-AingY, А. К. Macroriz, R. L. Raspa апа С. SuraniNc.. March 16th. 

7,867. “ Electric light distribution devices." C. G. Smitu. March 17th. 


7.872. Power-factor calculator for use with idle-current meters in alter- 
nating-current electricity systems.“ M'. Hrercnisos. March 17th. 


7.887. Means for supporting arc lamps.“ A. E. ANGoLD. March 17th. 


7.911. Condensing stcam-electric locomotive.” D. M. Ramsay and J. W. 
Woop. March 17th. 


7,914. ''Terminal." 1. Naster. March 17th. 
7.925. Dynamo-electric machines." T. L. R. CoorkR. March 17th. 


7,932. “ Combined electric motor and compressors or pumps." F. ANGELL 
and Н. B. Аксыл. March 17th. 

7,941. ''Reflectors for clectric lamps." J. F. Fretcuer and J. H. Jones. 
March 17th. | 

7,943. ''Systems of electric ship propulsion." Britistt Тномѕом-Нооѕтом 
Co. and F. H. Ci. on. March 17th. 


7.944. Protecting compositions.“ Вкитізи Тномѕом-Нооѕтом Co. (General 
Electric Co., U. S. A.). March 17th. 


7.945. Electric motor control." 
States, June 6th, 1919.) 


7.973. Electrical apparatus for medical purposes." Н. J. Mowsow. 
March 17th. 


8.015. Electric incandescent or glow lamp holders.“ 
March 18th. 

8,026. ‘ Electric lamp holders." Brittsn L.M. Ericsson MANUFACTURING 
Co., A. A. GopbrREY and Н. Н. Haves. March 18th. 


8,062. “ Electro-magnetic step-by-step mechanism.“ C. I.. 
March 18th. 

8,063. '' Apparatus for electrically controlling railway trains. &c., through 
the track.“ A. R. Ancus. March 18th. (Sweden, October 10th, 1917.) 


8,065. '' Electric storage batteries.“ R E. Beswick. March 18th. 
8,073. '' Continuous-current dynamo or motor.” J. E. Jones. March 18th. 


8,081. ''Oscillation generators.“ Western Ecsctric Co. March 18th. 
(United States, June 4th, 1917.) 


8,083. “ Means of changing poles of four-phase windings.” 
SCHUCKERTWERKE. March 18th. (Germany, June 30th, 1917.) 


8,084. '' Three-phase machines.“ SixuEkNS ScHUCKERTWERKE. March 18th. 
(Germany, April 23rd, 1918.) 


8.102. Process for manufacture of wire." S. O. Cowper-Co.es. March 


W R. буке INTERLOCKING 


J Е. Trie. March 17th, (United 


R. T. Norton. 


WALKER. 


SIEMENS 


h. 
8.114. Electric candle lamps." C. A. Dauzv. March 18th. 


fg. 118. Device for lubricating bearing of distributor shaft of ignition 
apparatus for internal combustion engines.“ R. Воѕси Акт. Ges, March 18th. 
(Germany, May 10th, 1919.) 


8,120. Electric switch." W. F. Boppincton. March 18th. 


8.132. [Inner and outer electrodes of sparking plugs." E. Е. Burritt, S. 
E. Gruss and T. E. NANKIVkI. i. March 18th. 


8,144. Operating generating stations in parallel." A. M. Taylor. March 
9th 


8,147. * Medical galvanic battery." L. O. Simmons and B. В. Н. Sumner. 
March 19th. 


8.100. Electrical heating elements.“ Н. Н. Cressatt and Tue CxEss. . 
MaNuracrTURINO Co. March 19th. 

8,170. '' High-tension magnctos." J. GUARDIOLA. 
January 16th, 1919.) 

8,174. ‘ Electric meters for alternating currents.“ 
Menicipace. March 19th. (Italy, March 26th, 1919.) 

8.177. Radio-navigational apparatus, &c." J. Erskine-Murray and J. 
Rosinson. March 19th. 

8.200. Wireless transmitting and receiving apparatus.“ 
March 19th. 


8,215. “ Utilising sound vibrations," Н. FarROTHER. (Wireless Spitzescope 
Co.). March 19th. 


8,294. ''X.rav tube." Sinmens & Haske Акт. Ges. March 19th. (Ger- 
many, June And, 1918.) 

8,244. “Electric motors for starting internal-combustion engines," K. 
Bosch Акт. GES. March 19th. (Germany, May Sth, 1919.) 

8.245. Transformers." Mrs Биксткїє Co. March 18th. 
States, November 15th, 1917.) 


March 18th. 


AZIENDA ELETTRICA 


L. J. Price. 


(United 


8,249. '' Electron discharge devices," General Etectric Co. and B. S. 


GossriNG. March 19th. 


8.262. " Terminal fittings for electrical devices.“ P. R. Cartwricut and 
E. V. Sima, March 19th. 


К. Breton. March 15th. (France, October ^ 


(France, .: 


m 


' shadows. 


| THE ELECTRICAL | REVIEW. р [Vol. 86. No. 2,210, APRIL 2, 1920, 


8,316. “ Spark plugs." О. F. Sram. March 20th. 


8,341. '' Telephone systems." Automatic TELEPHONgR MaNUPACTURING Co. 
March 20th. ' (United States, June 30th, 1919.) | 


8.352. Magneto-electric machines.“ L. N. Керо (Camillo Olivetti & 
Co.). March 30th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which -the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. s3 
8,964. FLECTRIC CABLES OR CONDUCTORS. 
Cable & Rubber Co. June 22nd, 1917. (Cognate application 11,528 of 1917.) 
(139,226.) 
A918. | | 
15,003. System FOR THE INSTANTANEOUS AND ELECTRICAL HEATING ОЁ, WATER. 
L. E. Seimbille. September 28th, 1917. (119,474.) | 
19,670. PREPAYMENT DEVICES. British Thomson-Houston Co. (General Elec- 
tric Co., U. S.A.). November 28th, 1918. (139,240.) | i 
20,459. TELEGRAPHIC SYSTEMS. E. Frattola, V. E. Castelli und R. R. 
Regnoni. December 9th, 1918. (139,241.) | . 
21,033. METHOD OF ELECTRIC WELDING. T. E. Murray. February 6th, 1918. 
(123,060.) | 
1919. 
1,598. Evecrkic TeLeckarHs. W. H. Roberts and F. J. Matson. January 
22nd, 1919. (139,259.) 
2,194. CHARGING-BOARDS FOR ELECTRIC ACCUNULATORS. Н. Leitner and W. 
Н. Exley. January 29th, 1919. (139,204.) 
2,203. ELECTRIC. DRY BATTERIES. J. G. Hossack. 
(139,265.) 
3,434. ELtcIRIC MOTORS FOR OPERATING FUMPS AND FOR OTHER PURPOSES, б, 
Н. Reid. February 12th, 1919. (139,277.) 
3,883. ELECTRIC AND G\S OVENS, STOVES, AND LIKE APPLIANCES. Н. Н. Berry. 
February 17th, 1919. (139, 285.) : 
4,472. MoNO-POLAR ELECTRODE ELECTRULYSERS. G. G. Hepburn. February 
22nd, 1919. (139,296.) ; 
5,736. ELECTRIC PRINTING TELEGRAPIL MACIIINES. Western Electric Со. (Wes- 
tern Electric Co.). March 7th, 1919. (139,300.) 
16,024. GRIDS FOR THE PLATES OF ELFCIKIC STORAGE BATTERIES. Van Raden 
& Co. and H. C. Smith. June 25th, 1919. (139,388.) 
20,506. ELecrric couPLINoS. Е. H. Fuller & Ross, Courtney & Co. August 
20th, 1919. (139,416.) 
20,885. ELECTRIC ALARM OR DOOR SECURITY DEVICES. K. Krone. August 25th, 
1919. (139,418.) 
24,214. SUUND-KREPRODUCERS FOR GRAMOPHONES AND TELEPHONES. Resonance, 
Ltd., R. A. Dibden and G. Н. Glover. October 3rd, 1919. (139,431. 
24,738. ELECTRICAL APPARATUS FOR OPEKATING RAILWAY SIGNALS. Soc. d'Elec- 
tricite Mors. October 4th, 1918. (133,703.) P4 


97.265. MEANS OF FASTENING A COVER ON A MAGNETO FRAME, Soc. des Moteurs 
Salmson. September 10th, 1919. (139,440.) 


January 29th, 1919. 


Modern Lighting Methods in Small Houses. — That 


modern scientific methods of illumination are just ag neces- 


вагу and beneficial in the small house as they are in the 


largest interiors is an obvious truism to any lighting engineer. 
In many cases, however, the owners of ordinary euburban 
houses appear to be under the impression that the many 
new kinds of indirect and semi-indirect equipment, which 
have been developed during recent years, are for eome reason 
not suitable for their small rooms. Ав а matter of fact, the 
very opposite of this is true, because it is in small roome 
with comparatively low ceilings that the glare and bad die 
tribution from bare or improperly shaded lamps is most 
pronounced, since it is impossible in such situations to place 
the lamps outside the normal range of vision, and equally 
impossible, as & rule, for several occupants to arrange them- 
selves so that each secures a good reading light, tree from 
The illuminating enyineering department of the 
British Thomson-Houston Co., Ltd., points out that an elec- 
trical contractor who cares to carry out a simple demonstra- 
tion should have no difficulty in convincing the average house- 
holder of the advantages of indirect and semi-indirect lighting 
for the illumination of small and moderate-sized living rooms. 
For example, іп a sitting-rooin lighted by a central arm fitting 
equipped with, вау, three 40-watt lamps in ordinary orna- 
mental glass shades, the contractor could eubstitute tem- 
porarily, for demonstration purposes, œ small semi-indirect 
fitting with a Veluria or Druid white glass bowl containing a 
single 60- or 100-watt Mazda half-watt lamp. | 

It will at once be apparent that, even with this reduced 
wattage, the lighting results are vastly improved. The in- 


tensitv. of illumination will be a great deal more uniform, 


the diffusion will be infinitely better, and it will be found 
possible to read comfortably in any part.of the room, and 


in any position relative to the light source. In addition, there. 


will be no glare, because the brilliant lamp is completely 
screened by the diffusing bowl of the fittings. Totally in- 
direct lighting on the B.T.H. ''Eye-rest'"" system is also 
admirably suited to the illumination of small living rooma, 
and the characteristics of good diffusion and absence of glare 
are even more pronounced than with semi-indirect lighting. 
An Exe-rest' fitting can be temporarily rigged up in ® 
very short time, and the illumination results are bound to 
make а strong impression upon anyone who bag not previously 
bad experience of thig method of lighting. 

Such a demonstration ва this could be carried out verv 
quickly.. The substitution of one fitting for another should 
not take more than 10 minutes or eo. and in all likelihood the 
contractor will not be asked to put the old fitting back. 


T. S. Seymour and St. Helens 
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No. 2,211. 


LONDON TRANSPORT. 


THaT the problem of passenger transport in the Metro- 
politan area, which now contains nearly eight million sonls, 
18 one of extraordinary complexity and difficulty. is a matter 
of common knowledge. It is not, however, unique ; the 
population of Greater New York is practically identical 
with that of Greater London— but after these two there is a 
sudden drop to about three millions in Paris and Chicago. 
In all such vast aggregations of humanity there are great 
tides of passenger traffic, which have to be provided for by 
the public transportation systems—railways, tramways, and 
omnibuses—and the task of obtaining. in the words of the 
Advisory Committee on London Traffic, ** a just and true 
perception of the proper functions of each form of transit. in 
order that wasteful competition шау be avoided, and each 
used to its highest efficiency,” is а difficult and anxious 
question. | 

In view of these considerati. 08, 10 was with interested 
anticipation that we teok up a paper on the Street 
Passenger Transport of London,” which was read before the. 
Royal Society of Arts, ou March Iich, by Mr. W. Worby 
Beaumont, who luis for many years made a study of 
passenger vehicles, and might be expected to make a 
valuable contribution t» the literature of the subject. • But 
alus +—although the author opened with a reference to the 
* partisan element which enters into discussions, writinge, 
and conclusions" on systems of transport, and addressed 
himself to * a discussion of the arguments that ate most 
commonly the cause of the fissiparous misdirection of public 
opinion,” our hope of a judicial pronouncement was not 
realised. After giving figures showing the magnitude of 
the problem, and outlining the propositions of the London 
County Council for the «xtension of its tramwaye, Mr. 
Beaumont plunges . iuto the controversy between the 
advocates of tramways and omnibuses, and reveals himself 
ав an out-and-out partisan of the latter party. Ignoring 
some of the most important considerations involved in the 
question at issue, he can see no point in favour of the tram- 
car, while he eulogises the omnibus ad nauseam. 

That the omnibus is not only a useful, but an indis- 
pensable factor in passenger tratfic, we fully agree; we care 
not whether the tramcar or the omnibus survives, provided 
that it is the survival of the fitter. In point of fact, how- 
ever, we do not believe that the continued existence of either 
is at stake—the tramcar is no less indispensable than the 
omnibus, and each has its proper functions to fulfil. As 
to the nature of those functions, we seek a + just and true 
perception," which is not likely to be gained by the 
uniustructed reader of Mr. Beaumont's paper. 

To put the matter briefly, we look upon the motor-'bus 
as a luxury—the tramcar us a necessity. Luxuries have 
to be paid for at suitable prices, and all the arguments in 
the world will not dispose of the fact that the omnibus 
caunot compete with the tramcar on a commercial basis, 
In our issue of November 14th, 1919, we quoted Mr. 
Fearnley’s figures, which showed that in Sheffield the total 
Costs per passenger were 2°76 times as great with the 
omnibus as with the tramcar, aud the average fares charged 
were in the ratio 2'3 to 1. In London the 'buses running 
to charge the same fares 


on tramway routes are compelled 
88 on the cars; elsewhere they are more costly per mile. 
not weighed down with 


If the London tramways were 

enormous capital charges due to the adoption of the conduit 
system, the comparison would tell still more in their favour, | 
while if they were relieved of the burdens of cheap fares for 
workmen, maintenance of the pavement that they do not 
wear, the cost of street improvements, and heavy rating, and 
if the omnibuses had to pay for the use of the roads us part 
of their legitimate working costs, the ’buseg could not afford 
to run on tramway routes at all. | 


1 
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Even under the existing conditions, what are the financial 
results? It was unfortunate for Mr. Beaumont that his 
paper was read at a time when the London motor 'buses 
were emitting a bitter cry for help through the medium of 
the underground railway companies. With а capital of 
34 millions sterling, the London General Omnibus Co. last 
year made а net loss of over £200,000, without allowing а 
penny for interest on debenture and ordinary stock. ‘The 
estimated result of working in any future year, is no less 
than a “loss of £1,011,195 before providing for any interest 
on debenture and ordinary capital" (report of the Advisory 
Committee on London Traffic). Against these results, what 
showing will be made by the L.C.C. tramways? From the 
same source we find that for the year just ended the 
estimated deficit is £136,907. after paying interest and 
sinking fund charges on capital (44 millions sterling), and 
for the year now current, £579,381. If the L.C.C. did not 
pay the capital charges, it would show a considerable 
surplus next year, contrasted with the loss of a million 
on the omnibuses. 

Of course, steps are urgently needed, and are being taken 
by Parliament, to enable the tramway undertakings to be 
replaced on a sound financial basis by increasing fares to 
correspond with the present-day value of money; and one 
effect of that will be to enable the omuibuses on com- 
petitive routes to raise their fares also—but the relative 
positions of the two will not thereby be altered, and the fact, 
as we stated above, remains that the omnibuses, though not 
handicapped like the tramways, cost far more per passenger 
to гар. Their proper function, therefore, is to ply on 
routes where there are no tramways, and where they cau be 
made self-supporting by charginy high fares. 

To return to Mr. Beaumont's paper, he cites the fact 
that, with fewer seats, the 'bus carries more passengers per 
seat than the tramcar, as a proof of preference for the 'bus 
on the part of the public; but this ignores the fact that the 
'buses can run at will through the busiest streets in the 
City and West End, and between North and South, skim- 
ming the cream of the traffic, where no tramcar has been 
permitted to ply. With charming artlessness, Mr. Beaumont 
claims for the bus that it has played a great part in “ fitting 
the roads of London to the requirements of the vehicles they 
аге to carry”; although it can run on any road 
good roads suit it and ite passengers better. This fact 
encourages the making and maintenance of good roads 
—at whose erpense ? Ав usual, the public pays. 
Again, he alleges that “repairs to the tramway track are 
the constant cause of breaking up the road surface”; we 
do not agree—but we know only too well what the ’bus 
does to the road surface in the suburbs. His gibe at the 
L. C. C. tramway system's incapability to meet its own 
trading costs—when the 'buses have to be subsidised by the 
railways to the tune of half a million, and have to fuce a 
deficit of more than twice as much in the future—savours 
of effrontery. The latter part of his paper is given up 
entirely to virulent abuse of the tramcar and the tramway, 
and he arrives at the conclusion that the number of omui- 
buses should be increased, the tramcars and rails sold, and 


the London traders should be invited to show their grati- 


tude for the change by paying the difference between the 
receipts for the sale and the cost of reinstatement of the 
roadways and the redemption of outstanding capital ! 
Really, we cannot help laughing ! 


Ав we have pointed out, in addition to 
its main features, the Electricity (Supply) 
Act contains many minor provisions which are of great 
importance to the industry. Not least of these is the 
clause (No. 23) which confers upon every local authority 
which is engaged in the supply of electricity the power to 
provide, let for hire, connect, repair, maintain and remove 
* electric lines, fittings, apparatus and appliances for 
lighting, heating and motive power, and for all other 
purposes for which electricity can or may be used." 
Moreover, tbe undertaking is safeguarded against the loga 
of such plant on hire on consumers’ premises by distraint, 
bankruptcy ’ о, 


Hiring Powers. 


We doubt whether it is generally realised by municipal 
supply authorities how wide are the powers with which 
they are thus endowed. So long as they do not mam. 
facture or sell such apparatus (unless already authorised to 
do so), they have a free hand. They have long striven to 
secure these rights; we hope that, now that they have 
them, they will not fail to use them freely and that in 
doing so, they will act in hearty co-operation with the con- 
tractor, who is their best friend, and ought to be enlisted ш 
an ally in the good cause. 


THE thing which debars many electric 
supply undertakings from circularising 
widely is the cost of distribution. They 
do not begrudge a halfpenny or a penny for the cost of the 
circular, but when every circular costs a halfpenny to 
deliver, some undertakings jib at the expense. For the 
moment we are not criticising this point. But there are 
occasions when the distribution can be done free. Fir, 
with the usual correspondence with consumers ; secondly, 
and this is a way of reaching every consumer, with the 
quarterly accounts. In а week or во, electricity undertakings 
will be sending out the March quarter accounts. During 
the war, of course, circularising was compulsorily stopped, 
and a habit sometimes persists when the original stimulus, 
or cause, ceases. Butit is to be hoped, for the success of the 
industry as a whole, that this will not be the case on the ues- 
tion of renewing circularising. The present March quater 
affords a particularly good opportunity for action in this 
direction, since the rebate to consumers will appear on these 
accounts. True, it will be small: but however small it is, 
there will be a refreshing impression given to the consumer. 
After an almost monotonous succession of increases a cessa- 
tion is a relief, and а slip backwards in cost is certaiuly a 
pleasure. So there is not likely to be a better moment to 
suggest to а consumer the additional uses of electricity, 
and with the housemaid trouble as bad as ever, every 
household economy of labour is likely to be welcomed. We 
hear that electric washing machines at about £25 each are 
having a wide sale, во small apparatus ought to go well. 
Our friends, the Electrical Development Association, as we 
hardly need remind tbe undertakings, cater for al] needs in 
the way of providing circulars; but whether use is made 
of these, or whether the undertakings print their own, the 
opportunity thus afforded by the sending out of quarterly 
accounts ought to be made the most of. 


Circularising and 
Propaganda. 


A DECIDEDLY unfavourable statement 


давшав това placed before tbe shareholders by 


in Switzerland. 


meeting of the Electric Light and Power Investment Co. of 
Berlin. It was possible for quite a number of years prior 
to the war for capital to be raised in Switzerland on lower 
terms than in Germany ; and companies having international 
interests occasionally had recourse to the Swiss money 
market, partly on account of these interests and partly for 
reasons of economy. The Electric Light and Power Invest 
ment Co. represents a case in point. In 1907 the company 
raised a loan of 10,000,000 fr. in Switzerland, bearing 
interest at the rate of 44 per cent., payable in Swiss franc, 
and redeemable in 1927. Тһе company’s total revenue in 
1918-19 amounted to 8,600,000 marks, but owing to the 
depreciation of the mark in exchange with Switzerland, à 
sum of from 8,000,000 to 10,000,000 marks per annum 5 
needed for meeting the interest charges on the Swiss lon, 
whilst an amount of 140 millions of marks would 

required to redeem the loan at the present rate of exchange, 
ог 44 times the total ordinary share capital. It is quite 
impossible for the company to meet these obligations, and 
the managers have been instructed to enter into negotiations 
with the Swiss bondholders, so «s to determine what step 
are to be taken in the matter, If a practical way out of 
the difficulty is not forthcoming, Herr von Gwinner states, 


o 
e 


it will be necessary again to ball the sbarebolden 
together in the near (uture, and perhaps utter the ominoui 


word (bankruptcy), 


Herr von Gwinner at the recent annual - 
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THE MANUFACTURE OF VACUUM CLEANERS AND ELECTRIC DRILLS. 


A VISIT TO THE WorKS or Messrs. ScHoLEY & Co., LTD. 


ALTHOUGH the vacuum cleaner" is one of the most 
popular electric helps in British households, it has hitherto 
been manufactured mainly in the United States ; obviously 
that is a highly undesirable condition, particularly ata 
time when the reduction of imports from America, and the 
increase of our exporte, urgently call for encouragement, in 
order to redress the adverse balance of trade. We had 
much pleasure, therefore, in visiting Messrs. Scholey & Co.’s 
works at Croydon last month, where the firm has embarked 
on the production of suction cleaners of wholly British 
make— the only exception to this claim being the switch. 


W 


по 60 р. 


Ес. 1.—MAcHINE SHOP. 


The machine is of the well-known “ Premier” type, which 
the company has sold for many years, and of which 
enormous numbers are made in the States ; it comprises 
some 200 component parte, and in order to manufacture it 
on commercialy competitive lines a high degree of 
organisation has been necessary. Moreover, in view of the 


Fie. З — ARMATURE WINDING SHOP. 


difficulty experienced by the firm in obtaining small parts 
elsewhere, almost every individual piece has to be manu- 
factured on the spot, and this has necessitated the provision. 
of a number of special tools and jigs, many of which are 
of exceptional interest. The components are manufactured 
to gauge within extremely fine limits, so that the parts can 
be passed into store in large quantities, and, being com- 
pletely interchangeable, can be assembled without further 
operation. | a 


Simultaneously the firm has undertaken the manufacture 
of portable electric drills on original lines, a type of 
apparatus which has much in common with the suction 
cleaner, and which calls for a very high grade of workman- 
ship, further accentuating the necessity of using close 
limits. 

In both devices the motor is the crux of the design: it 
must be absolutely reliable and fool-proof, as it will receive 


Fig. 2.—STAMPING MACHINES. 


no more attention than can be expected at the unskilled 
hands of the domestic and industrial user. The output is 
very small—one-tenth or one-twentieth of a horse-power— 
and the motor must be designed to run equally well on p.c. 
and А.С. circuits, at pressures up to 250 volts; consequently 


Еа. 4.—TEsTING "PREMIER" SUCTION CLEANERS. 


the design of the motor presents some very interesting 
technical problems. and the manufacturing processes must 
be no less carefully worked out. Portability and price 
considerations both call for a high speed, which also reduces 
the number of turns on the armature, and allows of the 
use of stronger wire; а normal speed of about 10,000 R. P. I. 
has therefore been adopted, although even with a two-pole 
field magnet, this means a frequency of magnetic reversals 
in the armature core s high as 167 per second, necessitatin 
very careful lamipațion and the ute of the best material. 
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In order to run on both D.C. and-A.6. circuits at the same 
voltage and output, the field magnets have to be series 
wound, and this again offers the advantage of few turns 
and thick wire. The variation of speed with load is 
immaterial, as the light-load speed of a drill seldom exceeds 
the full-load speed by more than 50 per cent., and in the 
case of electric drills the fall in speed with increased load is 
а distinct advantage and safeguard. Farther, the resistance 
and inductance of the series field-winding help to limit the 
maximum short-circuit or standstill current to two or three 


The base of the cleaner is an aluminium casting embody- 
ing ће suction nozzle, fan chamber, and exhaust pipe; а 
suction fan on the armature spindle sucks the air through 
the nozzle into the fan chamber, and exhausts into a stont 
dust-proof drill bag through the exhaust pipe. The motor 
is controlled by means of a rotary switch contained in the 
handle. The cleaner is carried on three castors, two at the 
front and an adjustable one at the rear. The base castings 
are machined on all working and locating faces, and all holes 
in the castings are jigged. The motor case consists of two 


FIG. 5.—STORE FOR FINISHED PARTS, 


times the normal current, and as this can be safely carried 


for several minutes, no special cut-outs or fuses are needed 


to protect the motors. In the case of the cleaner the load 
is practically constant. 

The commutation problem would naturally be expected 
to offer some difficulties at such a high speed, and with 
alternating current at 250 volts and any frequency up to 
100 cycles per second; however, after a good deal of 
experimenting, the firm has evolved а satisfactory commu- 
tator, which closely resembles that used ou a large motor, 
and, with high-grade carbon brushes, gives satisfactory 
results even under the severe conditions mentioned above. 

At so high a speed the mechanical balancing of the rotor 
is also very important ; any slight want of balance at once 


Fig. 7.—No. O " KUTMORE" DRILL. 


leads to trouble with the commutator and bearings, and 


causes noisy running. To provide for this, the armature 
core is carefully balanced, as well as the fans, &c., that are 
attached to the armature, and a specially-divided winding 
is used, which avoids bunching of the end windings. 

The three machines chiefly turned out by Messrs. Scholey 
and Co. at present are :— 

No. 1 vacuum cleaner, absorbing 160 watts and develop- 
ing about 1/10 B. H. P. The pressure produced at the outlet, 
with the bag removed and the outlet closed, is about 10 in. 
water gauge, and the weight complete with base, handle, 
and flexible is 114 lb. (fig. 8). 

No. 0 drill absorbing 100-120 watts and developing 
abant 1/15 B. H.P.; weight complete, 3 Ib. (fig. 7). 

No. 1 drill, absorbing 160 watts and developing about 
1/10 B.H.P.; weight complete with chuck, flexible, and 


| 
switch, 9 lb. (fig. 9). 


Fic. 6.—AÀssEMBLING " KUTMORE " DRILLS. 


aluminium castings, the body being bored to accommodate 
the field magnet, cover, and bottom bearing, and turned to 
fit its housing in the cleaner base, while the cover is turned 
to fit the body, and bored for the bearing and brush-bolders ; 
the cover is secured to the body by means of two acrews, and 
after assembly the bearings are finish reamed to ensure 


Fig. 8.— PREMIER SUCTION CLEANER. 


perfect alinement. The brushes are well insulated with a 
bushes and caps. "The motor is secured in the base by pis 
of two grub screws at an angle, making an air-tight A 
The armatures are built up of laminations of best enar 
sheet-steel mounted on a spindle which is hardened re 
ground; after assembly the armature is finished on "Me 
periphery by grinding, thus ensuring as far as poss 
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perfect balance. The commutators are assembled whilst 
hot, which practically eliminates any possibility of segments 
working loose, should the machine become heated after a 
prolonged run. 

The field magnet is built up from laminations which are 
made of the best electrical sheet-steel, secured together by 
means of four rivets and held in position in the motor case 
by means of two screws. The armature spindle runs in 
phosphor-bronze bearings lubricated by contact with felt 
pads saturated with oil—seized bearings in these motors are 


W 


x 


Ко. 9.—No. 1 DRILL. 


said to be practically unknown. All components are subject 
to a rigid inspection and test. 

In drill No. 0 the body cover and gear case are made 
from aluminium castings of a special mixture embodying 
extreme lightness with the maximum strength : all working 
faces, and locating faces, are machined and are inter- 
changeable. 

The chuck spindle is geared down to 3,000 R. P. u. 
by means of a 2 to 1 reduction gear, the pinion driving a 
gear fixed to the chuck spindle, both of which are machine 
cut, case-hardened, and ground in gear, ensuring perfectly 


smooth running. All are contained in the gear case, which 
is packed with thick grease ensuring ample lubrication. 
The spindle fits into a tapered hole in the pinion, and is 
held in position by a nut, an absolutely positive drive being 
guaranteed by a feather. 

All holes are jigged, and bearings are finish reamed in 
position. The end thrust on the chuck spindle is {акеп on 
a ball bearing ; wear is taken up by means of a thrust collar 
and screwed cap at/ the front end of the spindle, the cap 
being secured by a locking nut, which is tightened up after 
adjustment. 

The machine is fitted with a Goodell Pratt chuck, and 
will drill j-in. diameter holes in steel, ;*,-in. diameter 
holes in brass, and }-in. diameter holes in hard wood. 

No. 1 drill is double geared ; the chuck spindle runs at 
2,850 R.P.M. high speed, light, 1,700 в.р.м. high speed on 
load, 820 R. P. u. low speed, light, and 490 R. P. M. low speed 
on load ; the changes in speed are provided for by means 
of reducing gears of 3:5 high, and 12:2 low, from the 
armature spindle running at 10,000 R. P. Mu. light and 
6,000 R.P.M. under load. The chuck is of the Goodell 
Pratt pattern, taking drills up to 3in., and the machines 
will drill holes in brass up to ł-in. diameter and in steel up 
to } in. The machine is controlled by a switch contained 
in the handle, this being secured to the gear case by means 
of two stout steel plates } in. thick, held in position by 
means of four }-in. countersunk head screws. The switch 
is controlled quite easily by two buttons which are in close 
proximity to the operator’s thumb or index finger. 

All electrical connections are well insulated, and pro- 
vision is made for earth connections from the frame of the 
machine. 

In conclusion, we may mention that a specially commend- 
able feature of the company's organisation is the attention 
given to the comfort and well-being of tbe employés. 
Mr. Scholey, as one of the founders of the Industrial 
League, whose aim is to promote harmony between 
employer. and employed, has naturally not failed to 
strive for this end in his company’s own works, and we 
understand that the efforts which he and his partner, Mr. 
C. W. Hill, have put forward have been entirely successful. 
To command success, one must first, we are told, deserve 
it ; Messrs. Scholey & Co. have set about it in the right way, 
and we wish them all the success tbat they would wish 
themselves. 


CAPITALISTS ALL! 


By H. 


Reconstruction ! —O blessed word! 

With what crippled resources are left to us, we are 
setting out to remodel the world—and incidentally to 
regain our pre-war pre-eminence in the world’s mar- 
kets. We are all, in theory, co-operating to this end; 
our hearts swelling with ideals, our mouths big with 
quotations from the text-books of political economy. 
In practice-—in practice the employers are profiteering, 
the employed are slacink, and the Government is 
governing—too much! | 

We have all been hard at it, for 15 months—recon- 
structing; and we have arrived at nothing more tan- 
gible than a complicated triangular quarrel, in which 
each blarnes the other two. Leaving the Government 
out of it—would that we could!—the quarrel between 
Capital and Labour has developed to & pitch at which 
collaboration between them for any cominon end seems 
hopeless. Each has its own theory of the lines on which 
reconstruction should go; and, of course, that theory 
is fundamentally unacceptable to the other. 

The trouble with all their theories is that they are 
based on class selfishness. To the capitalist, reconstruc- 
tion means more profits ; to the workinan it means higher 
wages; and each thinks the other's advantage incom- 
patible with his own. Between the two the country’s 
advantage, the common weal, is altogether lost sight of. 


R. TAUNTON. 


But national prosperity, increased profits and higher 
wages are not incompatible. The first, the опе 
essential, is to fuse the opposing interests of employer 
and employed. If, for instance, we were all capitalists, 
or if we were all workers, our interests would be identi- 
cal. With nothing to quarrel about, we should have 
nothing to do but inaugurate the Golden Age. We have 
to meet on common ground before we can set out to- 
gether on the path to national prosperity. Апа that 
common ground lies much further from the capitalist 
than from the labour man. It is the capitalist, there- 
fore, who must make the first step towards it. | 

A few steps have been taken by individual capitalista. 
Little, timid, faltering steps; social clubs, model vil- 
lages, bonuses, and profit-sharing schemes. Half- 
hearted, grudging experiments, eyed askance by Labour. 
They leave the employer still so far from the common 
ground that the employed has not thought it worth 
while to make a move towards it. ) 

These are very pretty notions," says he, but 1 
suspect ГІЇ pay for 'em in the long run.“ 

You offer а man paid by the hour a bonus for com- 
pleting a certain job in a stated time; say, a day's 
extra pay. Не smiles; quietly goes on soldiering,"' 
and draws an extra week's money for the same amount 
of work. 


H 
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The inducement is too small. You expect too much 
quid for your quo. In short, you must make up your 
mind really to give something—something big, and 
without obvious return; to take many long, decided 
steps to that common ground aforesaid. 

Oh, yes! " says Labour. National reconstruc- 
tion. Co-operation. You talk, and you talk . . and 
then you roll off in your car to Park Lane, and I battle 
for the bus to Battersea. United efforts—mutual bene- 
fits. Soft thing for you; but what price me?“ 

Of course, he's а narrow-minded  materialist, en- 
viously blind to the idealism of your altruistic schemes 
of reconstruction. But having been foolish enough to 
educate him, you can hardly be surprised that he has 
learned to think. He expresses himself crudely, maybe; 
but his thoughts are the obvious ones, and his phrases 
to the point. Be candid, capitalist. Ask yourself: 
How can I expect from my co-worker enthusiastic sup- 
port of any campaign of national reconstruction which 
gives me pounds and him pence; or expect his grateful 
admiration of paltry profit-sharing schemes the in- 
variable basis of which is that his share of my profits 
shall be strictly and narrowly limited? 

The fallacy—the key to the whole problem—lies in 
those words my profits which came so naturally, so 
instinctively, to your mind. If, now, you could only 
bring yourself to the realisation that they are also his 
profits, that he is a shareholder in your concern, in 
short, а capitalist like yourself, how immensely it would 
clarify the issue! 

(In parenthesis, this is not, as you may perhaps be 
inclined to dub it, an essay in cheap socialism, but а 
logical attempt to argue from fundamentals to a work- 
able scheme of co-operation between the apparently 
opposed interests of Capital and Labour. If some cf 
the arguments savour of the Bolshevik, it is because the 
few solid truths on which are based the futile dreams 
of so-called socialism are fundamental to the present 
problem.) 

We have arrived, then, at the point of considering 
the claim of the employé to be called a capitalist. 

The usual idea of a capitalist is а person whose 
capital consists of cash, or assets easily and quickly 
convertible into cash. This capital he has acquired by 
thrift, by trading, by speculation, or by inheritance 
from others who have acquired it in the same way. 
By whatever fair means he has come by it, we are 
agreed (bar our Bolshevik friend, from whom we here 
part company) that he is fully entitled to do what he 
will with it—squander it, spend it, invest it. If he 
elects to do the last, he beconies the Capitalist, with а 
capital C, who figures so largely in the Labour Mem- 
ber's speeches. 

He may invest this capital of his in а business which 
he himself controls, or in а company controlled by 
others. He is either employer or shareholder; and :n 
either capacity he expects a return for his capital. 
But he will wait a very long time for it, unless he him- 
self introduces, or pays others to introduce, other forms 
of capital. Money alone will not beget money. It is 
like muck, they say, no use unless it be spread. Like 
muck, too, which won't produce flowers without the 
aid of soil, sun, and rain, it needs the help of brain and 
muscle to produce that tender flower, a dividend. 

There, then, are the other forms of capital essential 
to the development of any business: brains and muscles. 
Take the case of a professional mau, say a doctor. His 
material assets may be practically nil, and if he can 
do nothing better than contemplate his bank balance, 
he will speedily find himself in the workhouse. But by 
making use of his other fornis of capital—his specialised 
training, his medical knowledge, his surgeon's skill— 
he makes a living, and presently finds himself in Harley 
Street. The capital on which he earns his dividend is 
not his material capital, but his physical and mental 
capital. 

Take, at the other extreme, a score of ignorant multi- 
millionaires, who pool their fortunes, and buy mam- 
moth works and palatial offices, equipped with valuable 


stock and expensive machinery, marble staircases, and 
complicated card-index systems. They then retire to 
smoke Coronas in a mahogany-panelled board room, and 
await results. Nil! They have overlooked the neces- 
sity of introducing other forms of capital; forgotten 
to engage managers, foremen, clerks, and workmen, 
who posses those other forms of capital. 

Thus, logically considered, material assets, although 
they have arrogated to themselves the sole title of 
capital, are really the lowest form of capital; for alone 
they cannot earn a dividend, whereas brains and 
muscles, the higher forms, can, and commonly do, earn 
a dividend without the aid of money. Naturally, 
however, the best results are obtained by the combination 
of all forms of capital—brains and muscles, and mate- 
rial assets; as in the case of all trading and manufac- 
turing concerns. 

Let us consider the case of an ordinary limited com- 
pany, a firm, say, of dvnamo manufacturers. The 
capital—the material assets that figure in the balance 
sheet—has been put up by a number of shareholders, 
who hold, soine ordinary, others preference shares. At 
the end of the trading vear they receive dividends pro- 
portionate to their holdings. They say as they hand 
the cheque across the breakfast table to their admiring 
wives, ‘‘ See what my capital has earned me!’’ What 
is more, they believe it—implicitly. If they consider 
the matter at all, they think that by some mysterious 
process of spontaneous generation their big cheque has 
turned itself over in its sleep, and become the father 
of a promising family of little cheques. And they let 
it go at that. 

But, of course, they are quite wrong. What haa 
earned them their dividend is not their capital, which 
has been little more than а convenient tool, but the other 
and higher forms of capital used in the concern, in 
the shape of the character, business acumen, and powers 
of organisation of the managing directors, and to a 
less degree of the other directors, the training and ex- 
perience of the managers and foremen, the technical 
accomplishments of the draughtsmen, the accuracy of 
the clerical staff, and the highly specialised skill or 
sheer physique of the workmen. These form the true 
capital which has earned the shareholder his dividend. 

And the more this capital is developed, and the more 
valuable it becomes, the greater the dividend it earns. 
For whom? Not for the real owners of it, but for the 
shareholder, whose own capital remains the same as 
when he first introduced it. It may have acquired an 
increased nominal value on the Stock Exchange, but it 
is & fictitious one—a parading of borrowed plumes. 

There lies the crux of the whole problem. On the 
one hand you have the men of money, on the other the 
men of brains and muscle. Each contributes capital 
to the business. It flourishes and develops. In this 
development the bruin und muscle are active agents, the 
money a passive tool. But the increased value of the 
business benefits the contributors of one kind of capital 
only: the stationary capital, the money. The others— 
they get their fixed pay. In other words, the possible 
earnings of the lower form of capital are almost un- 
limited ; those of the higher form, definitely limited. 

There will be no solution of the present economic 
problem; there will be no co-operation in reconstruc- 
tion; until it is recognised that every member of a 
firm, shareholders and employés, are contributors in 
different degrees and kinds to the working capital, and 
as such should be given equal opportunities, in propor- 
tion to their respective contributions. of sharing, with- 
out limit, in the development of the firm. 


(To be continued.) 


E 


Egyptian State Railways.—H.M. Commercial Agent for 
Egypt has been informed on good authority that it is calculated 
that during the next five years the Egyptian State Railways will 
require about £2,000.000 for permanent-way renewals and minor 
bridges, £3,000.000 for engines and rolling stock, £1,500,000 for 
larger bridges. £500,000 for telegraphs and telephones, ¿s well as 
additional sums for other improvements, 
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АІ. ELECTRIC RESISTANCE WELDING. 


THE subject of electric welding is one which was very much 
to the fore during the war, and many and valuable were 
the discoveries and improvements made. Опе of the most 
promising was the extension of resistance welding, and 
in connection with this method we were privileged last week 
io inspect at the works of the A.I. Manufacturing Co., of 
Bradford, & most instructive demonstration of the capabilities 
of some of the welding appliances made by this enterprising 
firm. 

The A.I. Co. is & descendant of the old firm of Armatage 
and Ibbetson, which during the war entered upon munition 
work, in course of which it had to make use of such welders 
as could then be obtained. This showed the utility and also 
the weaknesses of this kind ot plant, and since the annistice 
the firm has developed a very full series of welders for spot, 
seam, and butt welding, as well as for the heating of rivets. 

The range now covers eight machines for spot work, deal- 
ing with metals up to 3 in. in thickness or 4 in. added, 
as it is termed, seven machines for seam welding up to 
3/16 in. added," and thirteen machines for butt welding; 
these last will deal with anything between, say, the fila- 
inent of a tungsten lamp and a steel plate of 10 sq. in. 
eection. 

We have, from time to time (Erec. Rev., March 21st, 
1919, p. 333), noted various apparatus for this duty, and 
whilst the different machines have their own special features 
the demonstration given by the A. I. Co. showed that its 
outfit was fully capable of doing all that was claimed for 
it, and incidentally the claims are by no means few. 

Amongst those who had accepted invitations were repre- 
sentatives of the Admiralty, railway companies, shipbuilders, 
mechanical and electrical engineering firms, together with 
many of the leading manufacturers of hollow ware and 
similar 

The company's works are well organised for its purpose, 
and are laud out for mass production of the main standards 
and frames of all machines. The various attachments for 
spot and seam welding, for example, have been во designed 
that whilst а line of standard machines 1s built for а specified 
result, it is quite a simple matter to change over from one 
class of work to another. А feature to which epecial atten- 
tion has been paid is the deaign and fixing of the transformer. 
It is claimed that its etticiency is much higher than 
is usual for this class of machine and the tracing of the 
secondary conductor is certainly mechanically sound. The 
actual voltage of the secondary is, of course, quite low, but 
the amperage of the larger welders reaches a value of several 
thousands. A switch is provided for ultering the transformer 
taps so as to control the required welding heat. All machines 
are very simple and easy to operate, so that quite unskilled 
labour can be employed. Automatic trip switches are fitted 
so that when set repetition work can be turned out very 
rapidly with the full assurance that the work will not be 
unsound. The pressure necessary for ‘* upsetting on butt 
welding is obtained by springs which are adjustable to meet 
the full range of work of which the inachine is capable. 
The power taken varies from about З k.v.A. in the small sets 
to 80 k. v. A. in the larger butt welders. 

At the works all classes of welders were shown in operation. 
Spot and seam machines were dealing with thin sheets, and 
the ease and epeed with which & box or drum could be jointed 
up was very fully demonstrated. Spot welding can also be 
done with the ‘spots so close together that, in effect, it be- 
comes a seam weld, and is particularly useful when the 
welding line or edge is irregular. Machines of this class are 
power driven—the top and movable arm making, as it were, 
many strokes or contacts per minute as the work demands. 

The larger machines for both spot and butt welding were 
aleo jn use—one interesting job being the welding of several 
Steel tires for heavy motor vehicles. This was done by what 
is called a flash weld, i.e., the rough edges of the joint are 
gradually burnt away, until fusion takes place across the full 
width. То the visitor the process 1з somewhat epectacular— 
the welding being accompanied by a fine pyrotechnic display. 

Another machine dealt with the welding of steel rods, one 
test being the jointing of a piece of Vickers vanadium to a 
length of mild steel, the section of both being 1 in. by J in. 
A special portable machine for welding stator conductors in 
position was also on view. 

A large number of specimen welds was shown, ranging from 
the thinnest wire used in jewellery and platinum tips for 
bell contacts, up to large rods and plates. Special attention 
was directed to the welding of two metals hitherto found to 
have been difficult to deal with by this method, viz., soft steel 
to nickel, but samples of this work in connection with spark 
plugs and other articles were shown. 

A noticeable exhibit was some 12 in. by 3 in. steel plates, 
to which at one end were welded similar plates by the oxy- 
acetylene process, whilst at the other end were plates spot 
welded by the A.I. Co. These welds had been nad 
that comparative tests of the two methods might be carried 


e in order. 


out, and the whole of the work is under the general super- 
vision of the Admiralty, which will make the actual tests. 

A rivet heating machine was also at work, and clearly de- 
monstrated the advantages of this method. The general ar- 
rangement of a 3-head rivet heater is shown in fig. 1. The 
rivets are quickly heated, and it was interesting to observe 
that when the end to be upset was at the proper teinpera- 
ture the head already formed was much cooler. Heating 
by this means results 1n very clean rivets, and with the use cf 
multiple head machines riveting becomes almost a continuous 
process. 

Data regarding the current consumption, &c., for welding 
are ag under :— 

For spot welding M.S. clean plate, the single metal thick- 
ness varies from No. 34 S. W. G. to i in.: added thickness from 
0.0184 to 1 in.; number of welds per kw.-hr. from 4,000 to 8; 
time of each weld from 0.95 to 15 seconds; and the diameter 
of the spot from 1/16 to # in. 

For butt welding M.S. clean bar, the section of the mate- 
rial varies from No. 2 to 2 in.; area of rod from 0.00038 to 3.14 
in.; number of welds per unit from 15,000 to 0.77; and the 
time per weld from 4 to 11 seconds. 

For seam welding M.S. clean plate the single metal 
thickness varies from 34 to 16 S. W. G.; added thickness from 
0.0184 to 0.198 in.; length of weld from 150 to 30 ft. per 
unit; and the speed of welding from 12 to 6 ft. per minute. 
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Fia. 1.—GENERAL ARRANGEMENT OF THREE-HFAD RIVET HEATER. 


Rivet heating data according to the type of machine used 
are as follows :— 

The size of rivet varies from 5/16 by 3 in. to 1 by 4} in.; 
output per hour on 3-head machine from 2,000 to 100; and 
the number of rivets heated per unit from 200 to 31. 

For drawing and forming work on certain materials the 
dies should be heated, and а convenient method of doing so is 
by means of the application of electricity. Whenever a heat- 
ing appliance of this nature is required the firm can supply 
the heating device separately, if desired, or ready fixed 
to the machine when ordered. 

After the demonstration dinner was served in the com- 
pany’s well-appointed canteen, at which the genial works 
manager, Mr. R. F. Woodburn, presided. During the course 
of his few remarks, Mr. Woodburn spoke of the enthusiasin 
which permeated the whole of the staff, who, one and all. 
believed еу were engaged in the manufacture of an article 
which would appreciably assist in improving and extending 
the trade of the kingdom. 

The thanks of the visitors were suitably expressed bv Mr. 
Piercey, of Newcastle, seconded by Mr. J. Wright, of the 
Bradford Corporation Electricity Department. 

In conclusion, we wish to express our thanks to Mr. Wood- 
burn and also to Mr. J. W. Poole and Mr. IT. Eastwood 
for much assistance in the preparation of this article. 
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LEGAL. 


ASSESSMENT OF ELECTRIC MOTORS. 


GLASdoW Valuation Appeal Conunittee has sustained by a 
majority а case selected for determining where power motors 
in use in factories and shops should be subject to local aesess- 
ment. The assessor proposed to include motors under the 
provisions of section 1 of the 1902 Act, which gives power to 
assess upon machinery for producing or transmitting first 
motive power." About 2,500 appeals were intimated, and 
it was decided to take one as a test case. 

Mr. MacRosert, K.C., who appeared for appellants, said 
the case simply amounted to а proposal to revolutionise assess- 
ment. The extraordinary position of the assessor was that 
when he went into a factory he said that a motor was a 
machine producing first motive power, but when he went 
into the power station he said the motors there were not 
шасіппез producing first motive power—that the boiler and 
engine produced first motive power in that case. It came 
to this, that wherever the assessor found shops or factories 
purchasing electric current from the T.C. and bringing it into 
their works, and putting it through a motor, he regarded that 
motor as à machine for producing or transmitting first motive 
power. His (counsel's) contention was that first motive power 
could be derived only from natural forces—water, coal, or air. 

Mr. Fraser, K. C., for the assessor, conte ended that the 
proposal was not new, and had already been decided in the 
Court of Session. 

Evidence was afterwards heard. Mr. В. B. Mitchell, chief 
engineer, Glasgow Т.С. electricity department, asked what 
he understood by "first motive power," said that in his 
opinion that term and." prime mover" were interchangeable. 
An electric motor could not be regarded as a prime mover. 
First motive power .was power derived from one of the 
sources of energy in nature. ‘The boiler and engines in the 
Т.С. electricity station used for producing or transmitting 
first motive power were already assessed. If there was an 
assessment put upon these motors that would be double 
taxation. Replying to Mr. Fraser, witness said that first 
motive power was in the gene rating station and stopped at 
tlie coupling on the shateins at the generating station. After 
that it became second or third power. Electrical energy en- 
tered the motor, passed through, and became mechanical 
energy. 

Мг. R. B. M'Corr, accountant, T.C. electricity department, 
said the principle upon which the power station was assessed 
was that they shonla be rated for boilers, steam pipes, engines, 
or turbines as first motive power, The principle of rating 
had been defined when the Act of 1902 came into operation. 

Prof. J. D. CormMach, Glasgow University, held that the 
words “first motive power " had no meaning for the en- 
gincer. The term used by engineers was © prime mover.” 
In his opinion the words of the Act ' first motive power’ 
were Ineant to convey “ prime mover." Similar evidence 
was given by Prof. Magnus Maclean, Glasgow Technical 
College. 

In support of the assesser's case, Mr. Eckronp, assistant 
assessor, Edinburgh, said that for the last ten years thev 
had entered in the valuation roll in Edinburgh subjects 
similar to those which the Glasgow assessor now proposed. to 
tax. No opposition had been offered. "They. assessed all 
motors in works and shops, doWn to small motors of 3 H.P. 

Mr. Simpson, assistant assessor, Leith, said that in Leith 
they had assessed power motors in works and shops for the 
first time last vear. They had thought of it earlier, but had 
been afraid to try it. 

Mr. WALKER, ub assessor, Glasgow, said his action was 
based on all the Valuation Acts since 1854. 

The Court found for the appellants оп the gram that 
the motors were not so fixed or attached as to make them 
heritage. 


City or Lonpon ErrcrgICc LIGHTING Со. I., „. IMrgovrp 
Woop PAVEMENT Co., LTD. 


IN the King's Bench. Division en March 24th, Me. Justice 
Bailhache heard this action, brought to recover for danmge 
done to the рат iain in St. Pauls Churchyard, London. 

Мг. O l]laGaN, for the plaintiffs, said that the defendants, 
who were paving contractors, on Mareh tst, 1919. were re- 
paving or relaying the south side of St. Pauls Churchxard. 
Apparently thev had removed the old paving, whieh was 
laid upon concrete, previous to laying new, and were engaged 
in the process of breaking up the concrete. One of the work- 
men drove either a piek or a wedge into the plaintiffs’ cable 
et this spot, causing it to fuse and putting it out of action. 
А representative of the defendants reported the matter to 
the рейх, and on one of their emplovés going to the 
iaee he fourd the cable was stripped for the space of about 
four feet. The defendant company, continued counsel, pave 
no notice to the рате of their intention to work at the 
place, and did not inspect the map which the plaintiffs, under 
their statute, were bound to provide and show to persona 
concerned. to indicate the location of their mains. This map 
could be seen at the Guildhall, and was in charge of a re- 
presentative of the plaintif company there. 

Mr. BRN ar Warp, K.C., for the defence, contended 


that there was no negligence on the part of the defendants, 
and that the main was so near to the concrete as to expose 
it to danger. 

His LonpsmiP found the plaintiffs had made out their case, 
and gave judgment for them for £62 105., the amount claimed, 
with costs. 


CoNTRAFLO CONDENSER & Kinetic Ain Ромр Co., LID., v. 
Hick, HakGREAVES & Co., Lip. 


On March 25th judgment was delivered by Mr. Justice Eve 
in this action brought against defendants, of Bolton, manu- 
facturers of the Hick Breguet condensing apparatus, tor 
alleged infringement of the patent No. 2, 140 of 1907, granted 
to Mr. D. B. Morison, of Richardsons, Westgarth & Co., Ltd., 
Hartlepool Engine Works, Hartlepool. ‘his patent, which 
relates to improvements in or relating to apparatus for 
Withdrawing condensed steam water, air, and vapour from 
steunn condensers,” was amended in the year 1915. The 
plaintiffs claimed that the object of the patented. invention 
was to remedy certain defects which they alleged to exist 
in the condensing apparatus patented by Sir Charles Parsons 
in 1902, and which they said chietly lay in the waste of the 
heat of the steam used in the steam jet invented by Sir 
Charles Parsons. We are informed that the defendants con- 
tended, amongst other things, that the specification of the 
Morison patent did not clearly detine the monopoly purported 
to be protected, and was incapable of bearing the meaning 
which the plaintiffs sought to put upon it, and Mr. Justice 
Eve so decided, and dismissed the action with costs. In 
the course of his judgment, Mr. Justice Eve said that it had 
to be borne in mind that the language he was called upon 
to construe was the language of a man (the patentee) 
thoroughly conversant with the state of the art existing when 
he formed his specification, fully cognisant of, and (if the 
construction claimed by the plaintiffs was the right one) quite 
alive to, the defects in the existing apparatus which the 
invention was designed to remedy, and competent to describe 
in plain and intelligible language the nature of that Invention 
and the manner in which it was intended to effect the 
remedy. So approaching the specification, the first eriticism 
Which fixed itself on one’s mind was the skill with which 
(it the construction of the specification claimed by the plain- 
tiffs was right) the inventor had obscured the real nature of 
his invention. In the opinion of the judge the essence of 
the invention had nothing to do with the conservation. of 
heat, which he did not think had ever presented itself to the 
mind of the individual who framed the specification. Mr. 
Justice Eve also stated that, even if he could have adopted 
the plaintiffs’ construction of the specification, he thought 
it would have been very difficult to detect any substantial 
feature in the invention not already included. in the patent 
of Sir Charles Parsons, and, moreover, that if the only pos- 
sible feature of difference from Sir Charles Parsons’s patent, 
which he (the judge) could detect had been held sufficient to 
support the Morison patent, it would not have availed the 
plaintiffs in this action, inasmuch as it was not reproduced 
in the defendants’ apparatus which was alleged to infringe. 

The trial of the action lasted for 12 days at the end of 
November and beginning of December last усаг. Mr. H. A. 
Colefax, K. C., and Mr. James Whitehead appeared on behalf 
of the plaintiffs, and Mr. T. Terrell, K. C., Mr. D. N. Kerly, 
K.C.. Mr. Hunter Gray, K.C., and Mr. Courtney Terrell on 
behalf of the defendants. | 


British THoMson-Touston Co., LTD., v. Corona LAMP 
Works, LTD. i 


[Judgment.] 


Mr. Justice SanaaNT, in the Chancery Division, on March 
Ist, delivered his considered judgment in this action, alleg— 
ing infringement of. plaintufs' patent for improvements in 
electric lamps, the particular invention in question. being the 
half-watt Jamo. The trial of the action lasted several ‘days, 


- and шапу well-known. experts gave evidence on one. side 


or the other. 

His Lordship said this was an action. to restrain an alleged 
Infringement of the plaintiffs! letters patent of 1913 granted 
for improvements in incandescent electric lamps. The lamp 
im the case was the gas-filled штар, popularly known as the 
half-watt lamp, and had a large and increasing sale in this 
country. The present action was, therefore, а most important 
one from the commercial as well as the legal and scientific 
point of view. Any ditheulty he had in expressing his judg- 
ment would be due to the complex nature of the subject 
that he had to deal with. Up to 1913 the incandescent lamp 
in general use was the tungsten vacuous incandescent lamp; 
during the development of that lamp the whole tendency was 
to obtain a more perfect vacuum. A good many attempts 
were made to produce а good gas-filled meandescent lamp; 
none, however, of the attempts up to 1913 led to апу useful 
results, and no gas-filled Татар was then on the market. It 
was in these circumstances that the plaintiffs produced their 
invention. llis Lordship proceeded to deal with the specifica— 
tion of the patent, nnd said the key-note of it was struck 
on the first pages of the specification, which described it as 
relating to a gas-filled lamp of higher efhcieney than the 
best lamp on the market." The specification went on to sav 
that it was possible to manufacture a tungsten. or other 
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refractory-metal gas-filled lamp in which the loss of energy 
due to heat conduction and convection could be compensated 
if the gas employed was chemically inert and of relatively 
high pressure, and the filament was made of large diameter 
or cróss-section or in a concentrated form. He took the view 
pressed upon him by the plaintiffs that the words ''con- 
centrated form meant à filament which though not origin- 
ally thick had been rendered thick for the purposes of the 
lamp by being closely coiled. The half-watt lamp used in 
this country was а lamp constructed with а comparatively 
thin filament which had been coiled thick, gas-filled lamps 
with uncoiled filaments being commercially unknown here. 
There were all the usual defences, but ultimately they were 
reduced to three, viz., want of invention or subject matter, 
insufficiency, and non-infringement. Of these the third might 
be shortly disposed of. .А. case for infringement had been 
completely established on the evidence. He thought the dia- 
meter of the coil of: the defendants’ lamp, 8.5. mils, was sub- 
stantially of the order of 10 mils, and the figure clearly in- 
dicated that it was a thick filament according to the plaintiffs’ 
specification; the defendants’ lamp therefore fell within the 
description contained in the plaintiffs’ specification. On the 
question of subject matter, the defendants contended that 
all the elements of the problem were completely known before 
1913. and that the patentees had only applied this knowledge 
to the materials which had come into use, such as drawn 
‘tungsten filaments, and purely inert gases, and perhaps the 
bulbs were made of glass containing fewer impurities. With 
regard to the prior specifications, his Lordship said it had 
to be remembered that up to the time of the plaintiffs’ patent 
the trend had for many years been in the direction of a more 
and more perfect vacuum, and gas-filled lamps were not 
commercially saleable. The utilisation of the new discovery 
to obtain high incandescence and high efficiency by what was 
at first blush a retrogressive step, was an inventive step of 
a high order of merit as well as of the greatest practical 
utility. He therefore did not think that the disclosures in 
the specifications mentioned deprived the plaintiffs’ patent of 
subject matter.’ Coming to the third and most important 
objection, viz., want of sufficiency, he said the objection turned 
on the use of the word ''large." Ten mils was indicated as 
large diameter and was recognised as such, while on the 
other hand three mils seemed to be indicated as small dia- 
meter. Ав to the meaning of the word large he had come 
to the conclusion that the true view to take was that the 
word must not be regarded. absolutely in relation to mere 
diameter, but meant sufficiently large to take advantage of the 
new discovery as to convection or conduction losses, and 
accordingly to produce such a combination that a much higher 
temperature and incandescence might be obtained with a 
commercial length of life. On this view there was sufficient 
definition by the patentees of the ambit of their claim. But 
the method of giving effect to the discovery was one of degree, 
and the only change that was claimed was the change of de- 
gree of the thickness of the filament used. A degree of 
thickness that had to be ascertained not merely quantitatively 
but in relation to many other factors was & poor indication 
to the world at large of that which the patentees were claim- 
ing to monopolise. Apparently a lamp maker desirous of 
avoiding infringement must make elaborate experiments for 
the purpose of ascertaining whether his gas-filled lamp had 
such a degree of efficiency and length of life as to fall within 
the patent; that was, he might be in danger of being chal- 
lenged by the patentees. The natentees might have limited 
their claim so’as not to be subject to criticism of that kind 
and yet have secured a most valuable monopoly. The result 
would have been that while the patentees would have ac- 
quired for themselves the hest of the ground definitely ascer- 
tained to be covered by the discovery, it would have been 
possible for others to make use of the principle of the dis- 
covery outside of that area. But the patentees had not done 
that. 
had in effect claimed the sole right comprised in the principle 
and had sought to prevent any other competitors from avail- 
ine themselves to anv great extent of the princinle, and had 
failed to define or limit the ambit of their claim, with the 
result that the natent was bad. The action would, therefore, 
be dismissed with costs. 

His Lordship granted a stay on the usual terms with a view 
to an appeal. | 


Theatre Lighting. —The low С.Р. half-watt lamp ha: 
made its way into the theatre as elsewhere, but the high С.Р. lam 
of this type presents difficulties for theatrical use owing to th, 
heat radiated necessitating large: and well-ventilated fittings. Ar, 
lamps have hitherto. been much used for the simulation of davlight 
twilight, and moonlight effects оп the stage. The use of half-watt 
lamps in a special horizontal fitting described in Hlectrotechnik und 
Maschinenbau, ia claimed to greatly simplify the very complicated. 
arrangement of self-regulating arcs and rotating colonr-diaka 
employed np ta the present, which required considerable skilled 
attendance. The horizontal fitting described takes 42 h00-watt 
lampa, and gives an infinite number of adjustments and colou 
effects without the necessity of automatically moving disks or: 
s^rews, being controlled bv a central dimmer provided wit h 
multiple resistance stepa — Technical Heriew, |. er fü 
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Whatever their reason, it seemed to him that they 


=, , . CORRBSPONDRNCB. ^. =; 
Letters received by us after 6 Р.м. ON. TUESDAY cannot appear until 
the following week. Corre should forward their oum muni 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our posséssion, 
Power from Blast Furnace Gas. : 


Referring to your issue of March 96th, and your Терог 
of the discussion held at the Institution of Electrical Em- 
gineers on Mr. Fowles's paper re Power from Blast Fut- 
nace Gas," I wish to point out that your report of my 
remarks was not quite accurate. 

I stated that owing to the trouble experienced. with dirty 
gas, my firm used an external combustion chamber having 
fixed air ports, and therefore the difficulties encountered with 
variations in the pressure of the gas could be readily under- 


stood. x E ! 
D. F. H. Preece, 
London, E.C. | 
March 99th, 1990. 


- . . . Conduit Supplies. and Prices. т 


‚ Within the last month or two the electrical conduit situa- 
tion has became somewhat acute. Not only have prices 
risen, but supply has suddenly becoine difficult or impossible. 
Even those contractors who had covered their requirements 
by ample forward orders at agreed prices are now told that 
they cannot be supplied. Goods ordered for, say, January, 
and not yet to hand are still vaguely uncertain in respect of 
delivery. Meantime, the heads the dealers win, tails the 
contractors lose arrangement regarding prices accentuates 
the difficulty. The uncertainty regarding delivery ia the 
worst trouble. It looks as if the longer the dealer can 
manage'to delay his deliveries the bigger price he can get 
for his goods. The, contractor loses further by delay of 
work and idle time of men; so he sets out to buy anything 
at all for immediate use, even though it may be sizes and 
types of conduit which cost him from two to five times the 
prices upon which he based his estimates. 

A further disadvantage is occasioned in that the ‘installa- 
tions now being fitted become patchwork affairs of all sizes 
and types of conduit. A AE ANE. aen a 

The contracting industry is surely entitled to more de- 
tailed information as tó the real and ‘not merely ostensible 
causes of this state of affairs. ^ ` — SEU ORE LAE. 

If the explanation is that it pays better to send the tonduit 
abroad, or if certain speculators have bought up all that 
is ón the market, surely it is the duty of those who make 
or deal in conduit to protect the contracting trade; upon 
whose business they rely and may have to rely in normal 
times. | А m e. nd 

The: present condition of affairs lends itself to all eórts of 
favouritism and profiteermg. Other electrical traders, cable 
makers, for example, have not so completely failed or be- 


trayed their clients. 
Donald S. Munro. 


Edinburgh. 
March 29th, 1920. 


Electricity Supply Service Costs. 


You, who do so much to advance the interests of the elec- 
trical world, will no doubt be interested in the methods 
adopted to cultivate trade by the Nottingham Corporation. 

The enclosed account speaks volumes. We require in all 
something in the neighbourhood of 20 н.р.; we have to balance 
both power and light on a 200 volt circuit, and we also need 
400 volts for special purposes. | | 

It will be seen that a charge is made for labour (44s. 4d.) 
and for terminal boxes (159s. 1d.): the latter amount inciudes 
cable, &c. Each of the six terminal boxes" is within 14 in. 
of the floor, and there is only the thickness of the wall to add, 
in other words, it would be impossible to use less cable. 

Our local engineer has ideas of his own; he does not like 
to charge for the main fuse which protects his cables and 
his station. so he drops the title nf ‘‘ main fuse.“ and calls 
the things the ‘‘ customers’ terminal boxes.“ and then charges 
at a price which must be satisfactory. to the department. 
Incidentally the local price per unit for light is 8d., and for 
power 91d. | : "n 

Here in Nottingham we do all that is possible to induce 
would-be customers to do without electricity. For instance, 
my firm has removed from the very centre of the city to a 
new works situated nearly a mile from the electricity station: 
we are within forty ft. of a main road on which the tramears 
run, nevertheless we have had to use everv provision of the 
Act to compel the Corporation to lay down the necessarv cable. 
and. will it be believed, this new cable is insufficient to 
supply a large factory just 190 vards further down the rod! 

The writer gathered the necessary six reauisitioners for 
supply, and in order to save loss of time agreed hinself to be 
responsible for the 20 per cent. consumption on outlay: three 
months has elapsed, but the Corporation has not vef had 
time to connect up any of the other requisitioners, In addi- 
tion to the six requisitioners, quite a number of other shop- 
keepers are already '' wired ир” ready. for connection, and 


f 
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this lack of business principle is keeping several electrical 
contractors out of their money, for clients naturally refuse to 
pay for the wiring, &c., until the current is on. 

And the never-to-be-sufficiently-damned Local Government 
Board leaves us to stew in our own juice. At all evente, the 
Board ought to step in and вау: ose main fuses are for 
your own protection; they are under your control, and it is 
illegal for you to charge consumers for them. 

By the by, as I read the Act, such things as maximum 
demand meters, and other meters must be placed on the 
undertaker's side of the consumer's terminals; that part of 
the Áct is totally ignored by our local big wigs. 


H. W. Cox. 
Nottingham, 
March 313+, 1920. 


The Commercial Efficiency of Fuel. 


My attention has been drawn to Mr. Barfield’s letter in 
your issue of March 19th, and more particularly to your edi- 
torial comment on this letter. 

Mr. Barfield complains that Dr. Walter did not make the 
best case possible for electric furnaces. I would like to point 
out, however, that Dr. Walter was speaking on behalf of the 
gas industry. 

I am not quie certain, therefore, whether your comments 
refer to Dr. Walter's presentation of the matter, or to the 
part taken by those members of this territorial centre who 
stated the case for electricity. If you refer to the latter, I 
venture to think that your comment is unjust. It wae the 
general view of those present that the statement for electricity 
was put very ably and successful in the very short time 
which was available in one evening's discussion. 

I would like to add that the report of the debate given in 
your issue of February 27th did not, by any means, do justice 
to the remarks made by the appointed speakers for electricity. 


C. C. Garrard, 
Chairman of the South Midland Territorial 
Centre of the Institution of Electrical 
Birmingham. Engineers. 
April Ist, 1990. — 


[The report which we published was provided by the only 
shorthand reporter, we believe, who was present at the 
meeting, and who, in a covering letter, eaid: '' According 
to agreement between the two socjeties every epeech has been 
corrected, and where necessary rewritten before being allowed 
to be sent to the technical Press." We have reason to believe, 
however, that Mr. Wood's remarks were entirely rewritten. 
and his corrections, forwarded later than those of other 
speakers, were not embodied in the report, nor have we 
received them. So far as Mr. Wood is concerned, therefore, 
we offer no criticism; but we adhere to our opinion as to 
the rest of the debate that the case for electricity was not 
adequately presented.—Eps. Exec. REv.] 


Wages in Kinemas and in the Electrical Industry. 


I have just read with interest a letter written by Mr. С. Е. 
Moore in the ELECTRICAL Review of March 2th, 1920. 

His article that he mentions (Electricity and Kinemato- 
graphy) unfortunately I missed. From the tone of his letter 
I feel 16 must have been interesting. I should be glad if 
through your columns you would allow me to point out 
one or two errors that Mr. Moore hae made. 

First, the E. T. U. rules require that a man must have had 
five years’ experience before he is allowed to become a chief 
operator. Again, the wage of 45 is very, very rare—in fact, 
only in the Newcastle and London districts has that been 
attained. Before me now I have working rules, &c., of various 
districts of the United Kingdom, as I am hoping to form a 
kinema eection of the E.T.U. in and around Burnley. Mr. 
Moore's letter is not very complimentary to the operator, 
and ап outsider would read it as such—but to one who knows 
his business, the letter only goes to prove that Mr. Moore's 
friend of the Midlands was not an operator—only a handle- 
turner; and as & handle-turner he would not be getting any- 
thing like £5 per week; more likely £3. The undersigned 
was considered the best-paid man in this district—my ex- 

rience covers 15 years in various branches of the electrical 

inema and variety industries. Wages £3 5s. My duties 
were all running repairs of National gas engine of 25 E. p., 
Mather & Platt 100 volt, 160 amp. dynamo, stage lighting, 
hall lighting, all extra wiring, average 14,000 ft. to 15,000 ft. 
programme twice weekly, and three kine-machine fans, 'phones 
and bells, and to keep everything in perfect order occupied 
50 to 60 hours’ work per week. Again, has Mr. Moore had 
to stand or sit in a confined space averaging 10 ft. by 12 ft. 
for hours at a stretch with the temperature anything from 
90 deg. to 110 deg., and the strain of knowing that hundreds 
of people are dependent upon his level-headedness to prevent 
panic—not fire? He also says, in the case of a reported fire, 
that the plain fact was there should have been no fire. That 
sentence proves to me that Mr. Moore knows very little 
concerning the construction of а kinema machine. It is 
possible for the best and coolest of men to have a fire; but 


itis the coolest of men that prevent that fire spreading and 


creating panic. 


Fifty ings & week is а common wage to-day for kinema 
operators, because there are eo many handle-turnere in the 
game who do it as a part-time occupation. 

The E.T.U. is certainly fighting very hard for the operator, 
but before & man can become а member and qualify for the 
£5 or £4 10s. wage he has to poe his worth. 

In closing, I may say that I have recently left the kinema 
industry, and am working for the Burnley Corporation, and 
I find my hours less and my wage considerably improved. 


Albert J. Cutler. 
Padiham. 
April 2nd, 1990. 


The Portsmouth Leader Cable. 


The note which appeared in your issue of the 26th inst. 
bristles with points of material interest. The system of using 
& cable laid below water in estuaries of rivers, harbours, and 
other like applications, and using high-frequency alternating 
currents as & means of guiding ships in fog and other such 
circumstances, was invented by my colleague, Captain А. Н. 
Binyon, M.I.Mar.E., in 1919, in connection with which 
Captain А. Н. Binyon proposed using my Paragon high 
and variable-frequency alternators, &c. 

ing in mind the enormous value of euch a means of 
guiding ships, eo easily brought &bout in all conditions of eea 
and weather, my opinion is that the Board of Trade should 
make its application compulsory at all pointe along our shores. 

Especially is this ''Paragon-Binyon " system suitable for 
installation near sand banks, &c., and its application is so 
simple, and its use во effective, that it is wonderful that 
“ Loyds or some other maritime insurance company does not 
Insist on its application. I think the ehipping companies 
should have their attention drawn to this very effective method 
of saving lives, and also keeping time under certain conditions 


around these shores. 
William P. Durtnall, 
Captain, M.I.Mar.E., M.I.Loco.E. 
London, S.W., 
March 9th, 1990. 


Whitley Councils.—The London District Council, Area 
No. 10, for the Electricity Supply Industry, was formed last month, 
the following being its composition :— 


Chairman.—Mr. Alderman J. A. G. Beaumont. 

5 E. Cruse, Amalgamated Society of Tool - 
makers. 

Joint secretaries for Employers’ side. Mr. Arthur J. Fuller, 
Electricity Works, Fulham, S. W. 6— Telephone, Putney 2479; Mr. 
A. F. Harrison, City of London Electric Lighting Co., Ltd., 1-2, 
Great Winchester Street, E.C. 2— Telephone, London Wall 9329. 

Secretary for Unions’ side.—Mr. W. J. Webb, Electrical Trades 
Union, 14, Baldwin's Gardens, Gray's Inn Road, Е.С. 1— Telephone, 
Holborn 4745. 


MEMBERS OF THE DISTRICT COUNCIL (AREA 10), 1920—1921. 


For the Employers. 


Municipalities.—Metropolitan Boroughs—Mr. Alderman J. A. G, 
Beaumont, St. Marylebone; Мт. Councillor A. J. Bamford, 
Bermondsey ; Major C. R. Attlee. J.P., Stepney ; Mr. P. A. Bond. 
Battersea ; Mr. Arthur J. Fuller, Fulham. 

Urban District Councils —Mr. Councillor W. F. Goodrich, Wat- 
ford ; Mr. Councillor A. Attwell, J.P., Walthamstow. 

Corporations—Mr. Alderman Dudley Stuart, J.P., Wimbledon ; 
Mr. Councillor Geo. Croot, West Ham. 

L.C.C.—Mr. P. L. Riviere. 

C ompanies.—London Companies—Mr. A. P. Harrison, secretary 
of City of London Co.; Captain W. R. Rendell, general manager. 
Metropolitan Co.; Mesars. F. C. McQuown, seoretary, County of 
London Co.; C. G. Stanesby, secretary, Charing Cross and West End 
Co.; H. W. Miller, engineer, Kensington and Knightabridge Co.; 
Mark Feetham, superintending engineer, London Electric Supply 
Corporation ; R. S. Downe. engineer and general manager, Brompton 
and Kensington Co.; H. P. Gaze, executive engineer, Central 
Electric Co. . 

Provincial Companies—Meesrs. M. Farrer, resident engineer, 
Twickenham and Teddington Co.; К. A. Soott Monorieff, Hendon 
Electric Supply Co. 

For the Employes. 


Electrical Trades Union.—Mesars, W. J. Webb, W. West fallen, J 
Membery, W. Needham, H. H. Morton, T. A. Goode. 

National Union of Enginemen, Firemen, c. Mesars. J. Meakin 
W. Weeks, W. Chapman. i 

Workers! Union—Messrs. L. White, J. Smith, F. Rosenburg. 

National Union of General Warkers.—Messrs. C. Borgia, F. 
Gilbert, С, Skinner. 

Amalgamated Society of Toolmakers. —Mr. T, Enibbs. 

Dockers Union. —Mr. W. Pugh. 

Steam Engine Makers,.—Mr. R. Bates. 

Amalgamated; Society of Engineers, — —— 
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BUSINESS NOTES. 


The New Railway Rates.—The Railway Clearing House 
has issued a pamphlet showing very clearly in table form the effect 
of the new railway rates on the oost of various items going to make 
up the cost of living. The rates selected cover the carriage of food- 
stuffs and merchandise to towns in all parte of Great Britain, and 
the difference in individual items consequent upon the change 
appears to be very small. How much difference will be added to 
the retailer's charges it will be interesting to note. The effect of 
the charges on bacon, for example, from London to Peterborough 
is 14. on 10 lb. What will the purchaser of 1 lb. pay toward the 
new railway rate? 


Ап Inquiry from Peru.—The Department of Overseas 
Trade (35, Old Queen Street, S. W. 1) has received a communication 
from a firm in Lima, Peru, asking that United Kingdom manu- 
faoturers should quote them prices c.i.f. Callo for complete electric 
light plants (25 to 135 lamps), motors of 7-8 B.H.P. and upwards, 
complete windmill pumps and accessories, and other machinery, &c. 
The necessary particulars can be obtained from the Department. 


New Belgian Company.—La Société des Fils et Cables 
Electriques is the name of & new company which has just been 
formed in Brussels with а capital of 1,000,000 fr., to manufacture 
electric wire and cables. 


Patentees and lacome-Tax.—In a letter on this 
subject, Mr. C. Н. Tolley, A. C. I. S, L. A. A., pointe out that the 
report of the Royal Commission on Income-Tax contains several 
proposals of particular interest to patentees, and the owners of 
trade marks. 

In the first place, as all profits are to be assessed whether of а 
capital nature or not, or whether annual or " non-reourring," it 
would appear that in future all patentees will be chargeable 
with = on the sales of their inventions whether it is the first 
or not. 

. Then ав to depreciation, the Commissioners hesitate a good deal, 
and consider that patents should be distinguished from copyright 
and trade marks; but, generally speaking, they consider that no 
allowance should be made where patents or trade marks are in the 
hands of the original owner, nor where they have been purchased, 
and the vendor is within the scope of British income-tax. If, 
however, they were purchased of а vendor not subjeot to British 
tax, they appear to agree that they should be treated as other 
wasting assets, that is to say, granted an allowance equal to a 
sinking fund for the difference between their life and 35 years. 

They also recommend that the patentee should be granted а 
similar allowance in '* respect of the proved costs of experimenting 
and patenting whether he works the patent himself, or lets it on 
royalty. If the patent is sold outright the allowance should be 
granted to the purchaser." 


War Claim by the Chloride Co.— The Chloride Elec- 
trical Co., of Manchester, appeared before the Royal Commission 
on Awards to Inventors, at Queen Anne's Gate Buildings, to claim 
& royalty of 6d. for each of their improvements to electrical 
accumulators supplied to the Ministry of Munitions through 
four accumulator firms, on the ground that the Ministry had 
advised the claimants that they would be responsible for royalty 
payments. The claim covered the sale of 53,000 improvements, as 
against the Ministry's figure of 18,000. After hearing the 
claimants’ statement, Mr. Justice Sargant suggested that the 
Chloride Co. and the Ministry representatives should go into the 
matter of the figures, and, if they could come to an agreement, he 
thought the royalty of expenses on each accumulator supplied 
was not unreasonable.— Westminster Gazette. | 


Selling Organisation.— For the purpose of strengthening 
their selling organisation, MESSRSS. GEORGE KENT, LTD., have 
arranged for the holding of periodical conferences between the 
Knights of the Road," the sales department, and representatives 
of the production side. The first such conference was held on 
Fridey, March 26th, followed by a luncheon and discussion at the 
Connaught Rooms. 


Australian Developments.—At the end of January the 
City Electric Light Co., Ltd. (Brisbane), resolved to issue 125,000 
£1 preference shares (7 per cent. cumulative) at par for develop- 
monte of the undertaking. 


E.D.A. Activities. —Some recently-received pamphlets from 
the British Electrical Development Association strike a very 
artistic note, and, as usua], the personal appeal is very prominent. 
" Light in the Home” possesses an attractive cover reproducing a 
water-colourstudy. This booklet demonstrates beauty and efficiency 
in house lighting, and several good photographs are employed to 
illustrate the advice given. The pamphlet bearing the announce- 
ment "House to Let," dealing with domestic appliances, should 
secure & great deal of attention at the present time, although 
addressed chiefly to owner-occupiers." Just a Turn of a Switch " 
emphasises the utility and labour-saving propensities of electricity 
in the home. The economic side of the industry is put forward: 
the consumer in a pamphlet Coal and Electricity for Domestic 
Use,” which explains why costs vary in different districts. Many 
other publications dealing with electricity for domestic purposes 
&c:ompany those mentioned above, and as they are readable," the 
average householder, who looks with apprehension on semi-scientific 
circulars, will most certainly be interested in them, and they should 
achieve their object. 


New French Company.—La Société Hydro-Electrique 
du Sud-Est is the name of a new company which has lately been 
formed in Paris (94, Rue St. Lazare), with a capital of 2,000,000 fr. 


Trade Announcements.—Mr. F. Wood, who has for 
many years past represented the Oonsolidated Pneumatic Tool Co. 
in India, will shortly return to England, and be located at the 
company’s head office in London. The representation of the 
company will be taken over by Mk. ROWLAND JONES, who was an 
officer in the British Army during the war, and previous to this 
was with the Great Indian Peninsular Railway. Mr. Jones is at 
ке ores Bombay office, Pathe Building, Ballard Pier Fort, 

m y . 

Mzssns. F.C, MICKLEWRIGRT & Co., electrical engineers, have taken 
new premises at the Bower Engineering Works, Warwick Lane, 
Maidstone. | 

Mr. J. E. Dyson, electrical engineer and contractor, has 
removed from Shambles Lane, Huddersfield, where he has been 
established for over 20 years, to 1, Ramsden Street, Huddersfield. 

We regret to find that an error occurred in our notice of 
March 26th (page 394) respecting the firm of A. G. and J. Smith, 
of Kilmarnock. It is Mr. Joseph Smith, who has retired from the 
firm, not Mr. A. G. Smith. It is the latter who is continuing the 
business on his own acoount, and is attending to debts, &с. ' 

Messrs. B.K.B. ELECTRIO Morors, LTD., have returned to 
their original offices (now vacated by the Government) at Fins- 
bury Court, Finsbury Pavement, E.C.2. Telegraph numbers: 
" London Wall” 5680-1. 

The works, business, stocks, patents, &c., of Engineering and Arc 
Lamps, Ltd., have been taken over by a new company with the 
title of ENGINEERING AND LIGHTING EQUIPMENT Co., LTD. 
The entire staff of the old company has been taken over. 
The business will bé continued with the same manufactures, and 
some new articles which are to be introduced shortly. 

MESSRS. PARKER, WINDER & ACHURCH, LTD., have commenced 
business as electrical engineers and contractors at Broad Street, 
Birmingham, and they are specialising in country-house installa- 
tions and general contracting work. Catalogues and lista of motors, 
switchgears, and other acoessories are asked for. Я 

MESSRs. AUTOMATIC AND ELECTRIC FURNAOES, LTD., have 
appointed Messrs. F. Hiorth & Sons, Josefinegade 13, Christiania, 
Norway, agents for Wild-Barfield electric furnaces for Norway and 
Denmark. А furnace will be erected at the address mentioned, and 
demonstrations will be given there. 


Catalogues and Lists.—HOoLoPHANE, Lrp., 12, Carteret 
Street, Queen Anne's Gate, S. W. 1, —Illustrated and priced pamphlet 
describing various types of Holophane reflectors for shop- window 
lighting. 

THE VAUGHAN CRANE Co., LTD. Openshaw, Manchester.— 
A new 100-page catalogue illustrating the range of the company's 
manufactures. This is a handsomely-bound volume, and contains 
a large number of photographs of installations carried out in 
various industrial shops, &c. The main part is devoted to elec- 
trically-driven cranes, but a few hand- power types are also 
given. ! 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, Е.С. 4. 
—Bulletin No. 1. "Important Plant" (60 pages). Ап interesting 
book consisting chiefly of photographs of installations of electrical 
plant by the G. E. Oo., including turbo-alternators, D.C. and А.С. 
generators, rotary converters, motors, and motor-generators, A 
list is given of some of the more important orders executed by the 
company, containing the names of many large industrial under- 
takings and municipalities, The G.E. Co. has also sent & copy of & 
folding card of comparison tables of the old and new standards and 
other information for the use of wiremen. Copies of this will be 
sent to all interested firms upon application to the head office. 

ENGINERING AND LIGHTING EQUIPMENT Co., LTD., Sphere 
Works, St. Albans, Негіз.“ Fittings for Half-watt Lampe" 
(36 pages). An illustrated list of various types of lanterns, globes, 
reflectors, &o., giving prioes in each case. 

TRE EXCELSIOR SHADE MANUFACTUBING Co., 1, Hounds Gate, 
Nottingham.—An artistic catalogue of Betterway ” specialities for 
electric lighting work, illustrating shades, pendants, c. 

Messrs, HIdds BROS., Dynamo Works, Sand Pits, Birmingnam. 
—" Monthly Magazine," Vol. II, No. 2 (24 pp.), giving a list of 
motors and dynamos in stock, and notes on removing pulleys and 
couplings. 

MEDICAL ENGINEERING Co., 714, Englefield Road, N.— Illus- 
trated price list (Section M, 12 pp.) of small-power D.O. motors, 
generators and converters, ranging from W Н.Р. to $ H. ., also 
polishing motors, fans and power motors of 4 to 1 H.P., with speed- 
reducing gear. 


Rallway Traffic. — The Mansion House Association 
on Railway апа Canal Traffic has reoently published its reply to 
14 questions on the problem of railway transport put to it and 

arious other Associations of the same nature by the Ministry of 
ansport. The 14 points are exhaustively dealt with, and 
conclusion complaints received from the Association's members 
are used for the purpose of emphasising the injury caused to the 
interests of traders by restrictive regulations made by the railway 
companies, and request is made that ample protection be afforded 
to traders when the new scheme is formulated by the Ministry of 


Transport, | 
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Book Notices.— Gattie Committee. Report of the 
Departmental Committee, together with an analytical reply by the 
New Transport Co., Ltd.” 39 pp. London: The New Transport 
Co. Price 28. 6d.—This publication, to quote the foreword, is to 
show that the Committee's Report is against the weight of 
evidence, and that it should not be accepted." The report is given 
in full, and the criticisms and replies to the Committee's statements 
are placed on pages opposite to each item. 

Electrical Practice in Collieries.” Ву D. Burns. Pp. viii + 
407, 241 figs. London: Chas. Griffin & Co. Price 108. 6d. net. 

" Radio Engineering Principles," by Н. Lauer and Н. L. Brown. 
Pp. xiv + 300; 241 figs. London: Hill Publishing Co., Ltd. 
Price 21s. net. 

"The New Rhine.” 16 pp. By К. Gelpke, civil engineer and 
Member of the Swiss Parliament. London: La Nouvelle Société 
Helvétique.— This pamphlet presents Switzerland's position with 
regard to clauses in the Peace Treaty regulations by which France 
is to be permitted to use the hydraulic resources of the Rhine from 
Basle to Lauterburg, and thus interfere with Switzerland’s sole 
access to the North Sea. 

The Syndics of the Cambridge University Press announce a 
forthcoming treatise on “Thermodynamics,” by Sir J. Alfred 
Ewing, Principal of the University of Edinburgh, who was Pro- 
fessor of Applied Mechanics at Cambridge, and subsequently 
Director of Naval Education. The volume treats the subject 
mainly from an engineering standpoint. 

"Preliminary Report upon Possible Development of Hydro- 
Electric Power in British Guiana " (39 pp.) By Stafford X. Comber, 
Member of the American Society of Civil Engineers. Georgetown, 
Demerara : “ The Argosy Co. 

Works Committees and Industrial Councils: Their Beginnings 
and Possibilities." By the Right Hon. J. Whitley, А lecture given 
in the Department of Industrial Administration, College of 
Technology, Manches“ er, October 7th, 1919. London: Longmans, 
Green & Co. Price 18. net. 

Scientific Papers of the U.S. Bureau of Standards, No. 370, 
"A New Form of Vibration Galvanometer" (8 pp.); No. 155, 
“Cements for Spark-Plug Electrodes” (10 pp.); and No. 366, 
„Contrast Sensibility of the Eye (15 pp.). Washington : Govern- 
ment Printing Office. Price 5 cents each. | 

" Electricity, the Burden Веагег.” Ву W. E. Kelly. Chicago: 
Illinois Committee on Public Utility Information. 

“Journal of the American Institute of Electrical Engineers,” 
Vol. XXXIX, No. 3. March, 1920, New York: The Institute. 
Price $1. 


A Sydney Discussion on Japanese Manufactures.— 
According to the Sydney Morning Herald, the Electric Lighting 
Committee of the City Council had before it, on January 19th, 
. tenders for insulators, and of the three received & Japanese agent 
tendered at £595 lower than an Australian manufacturer. Mr. 
Mackay (electrical engineer) said there was no reason why these 
goods should not be manufactured at a competitive rate in 
Australia. The local firm evidently was afraid to launch out lest 
there would not be a market for the goods. If they were assured 
that concerns auch as the City Council would take their goods, they 
would probably Jaunch out and manufacture in large quantities. 
Alderman Meagher said, if he could prevent it, not a halfpenny 
would go from Australia for Japanese goods. Alderman Lindsay 
Thompson: If the Japanese electrical fittings are of the same 
grade as their matches, give me the dear article every time. It 
will be the cheapest in the end. It was agreed that the considera- 
tion of the matter should be deferred to enable negotiations to be 
entered into with the Australian manufacturers, 


Private Meeting.—Epwarp WINGFIELD FULLER HEATH 
(trading as Heath, Wingfield & Co.), 6, Hans Road, Brompton Road, 
London, S.W., electrical engineers. The creditors interested herein 
were called together on March 27th. at the offices of Messrs. 
Corfield & Cripwell, accountants, Balfour House, Finsbury Pave- 
ment, Е.С. 2, when Mr. Н. E. McKrell, of the International Electric 
Co., Ltd., was elected to the chair. A statement of affairs was pre- 
sented by Mr. W. Osborne, showing the position as at March 26th, 
and this disclosed ranking liabilities of £4.473, of which £4,325 
was due to trade creditors, the balance of £147 being due to a 
partly secured creditor. The assets were estimated to realise 
£3,209, from which had to be deducted £44 for preferential claims, 
leaving net assets of £2,165, or a deficiency of £1,307. Book debts 
of the face value of £2,906 were written off as bad and doubtful. 
The partly secured creditor was stated to have advanced cash to 
the extent of £2,355, of which £707 had been repaid, makiny a 
balance of £1,647 still owing. Securities of the estimated value of 
£1,500 were held. The partly secured creditors’ claim arose in 
respect of advances made from last November, and the security 
held consisted of the lease of the premises ‘апі a charge on a 
book debt. The lease had 14 years to run from March, 1919, at an 
annual rental of £200. The debtor paid £200 for the lease, 
Attention was called by Mr. Osborne to the doubtful and bad debts, 
and he stated that the debtor had incurred two heavy losses during 
the last six months, and it was expected that little, if anything, 
would be obtained. The deficiency in the statement of affairs was 
more than accounted for by the loss on the book debts. The 
The debtor was for some time with the Ministry of Munitions, and 
he re-started in business for himself in November, 1918, with a 
capital of £200. He commenced in Cannon Street, E.C., but owing 
to the growth of the business, removed to the present address. No 
definite offer was inade to the meeting, and it was stated that the 
Sheriff had levied execution at the suit of a creditor. After a short 
discussion, it was decided that the debtor should be requested to 
file his petition failing the withdrawal of the Sheriff, and that if 


the Sheriff withdrew, a deed of assignment should be executed with 
Mr. W. Osborne, as trustee. It was stated that there was every 
likelihood of the execution being withdrawn, and a Committee 
of the principal creditors was appointed. The following are 
creditors :— 

Bliss & Co. oe "E .. £148 Jones & Shipman .. T . £63 


Brookman & Co. .. AS .. 14 London Electric Co. 36 
Commercial Elec. Access., Ltd. 210 Measures Bros ES 23 
Croinpton & Co. HA . . 678 Mansell & Hogan, Ltd. 38 
Cutting Bros. Р ia .. 81 Pidgeon Bros. s La 82 
Croft, Ltd. T 4% .. 28 Ruston & Hornsby, Ltd... 154 
Ediswan Co., Ltd. .. hi . 184 Sullivan, W. H.. zi 8t 
Electrician .. $4 ix .. 69 Standard Electric Co. 35 
Engineering Induatry 24 . 86 Shenton, J. Е. 2 = . 91 
Electrical Times ЯГ .. 104 Siemens Bros. Dynamo Works 330 
Electrical Appliances, Ltd. .. 18 Vickers, Ltd. T y3 .. 102 
Electric Generators Co., Ltd. .. 15 West, Allen & Co., Ltd. .. 66 
Foster Engineering Co. .. . 16 Whitehead & Son .. : 11 
General Electric Co. i . 4l Dick Jackson - e .. 28 
Hampton & Beeby, Ltd. .. .. 66 Hardware Trades Journal.. . 18 
Hindley, E. S., & Bon s .. 922 Orliff, W... . 43 
International Electric Co. .. 581 Meares, А. W. 45 


International Electric Novelties 163 


Capltal Requirements of the German Electrical Industry. 
—A German Siemens official recently published an article dealing 
with the increased capital requirements of the German electrical 
industry and its present prospects. Among other things he said 
that the coats of raw material had increased on ап average about 
ten-fold on account of tha rise in international prices and the 
depreciation of currency—e.g., 1,000 kilos. of copper before the 
war cost about 1,400 marks; now the cost was 24,000 marks. 
Electrical sheets could be had for about 526 marks before the war ; 
but now their price was nearer 4,600 marks. The necessity for 
higher capitalisation of industrial concerns was all the greater by 
reason of the longer period of time required in getting material 
through the processes of manufacture. In the Siemens Eleotrical 
Works in October, 1918, the monthly output per head was about 
34 tons; in January, 1919, it was between 11 and 2 tons with the 
works running for about the вате hours, The falling off in pro- 
duction was attributable partly to the introduction of the eight- 
hour day, but mostly to the strikes, and Government restrictions 
upon the use of coal. In the Siemens Works, ‘for instance, 
recently. for several weeks only three days a week could be worked. 
This deficiency in fuel, combined with the strikes, resulted in one 
of their works in a reduction in the number of hours worked by 
about 26 per cent., with corresponding diminution in production. 
These factors, of course, contributed again to the need for more 
capital. It was also to be remembered that compared with the 
period before the war, stocks of all kinds were practically non- 
existant. It appeared that five to віх months delivery was the best 
that could now be offered by the iron rollers and the brass workers. 
Electrical sheets were not obtainable under a delivery of from five 
to six months. Their manufacture into the complete dynamo 
absorbed a further six months. 


Plant, &c., for Sale.— Lancaster Corporation Tramways 
Department invites offers for one open-top tramcar, 35-H.P. 
Westinghouse motors, Scott & Mountain single bogie truck, and one 
covered top-deck tramcar, 25-H.P. Westinghouse motors, Brill 
truck; Dundee Corporation Electricity Supply Department has 
for sale one Thomas Parker bipolar over-type 105-volt generator, 
mounted on C.J. bedplate, &c. Watford Urban Council electricity 
department has for disposal one air pump. by Cole, Marchant and 
Morley ; 50 v. dynamo, by Parker, slide valves, steel main, &c. 
Croydon Corporation electricity department has for sale one 
1,100-в.н P. Belliss & Morcom triple-expansion engine, coupled 
to 750-kw. English Electric alternator and exciter; also one 
450- B. H. p. Belliss & Morcom tanden-compound engine, coupled to 
G.E.C. 250 KW. alternator, кс. For particulars see our advertise- 
ment pages to-day. 


Liquidations and Dissolutions.— ENGINEERING AND 
Arc Lames, LTD.—Winding up voluntarily (the directors having 
sold the business, goodwill and plant as from January 3186, 1920); 
liquidator, Mr. W. A. Henderson, 29, Gracechurch Street, E.. 
Meeting of creditors called for April 14th. This matter is referred 
to under Trade Announcements." 

Евомттіх, LTD.—Particulars of claims. &c., to be sent by May 6th, 
to the liquidator, Mr. E. C. Moore, 3, Crosby Square, E C. 

Victor ENGINEERING AND SUPPLY Co., electrical engineers and 
contractors, 17, Lloyd Street, Manchester.—Messrs. F. G. Burton 
and К. Boardley have dissolved partnership. Debts will be 
attended to by Mr. В. Boardley, who will continue the business. 

Couzens & Browy, electrical engineers, 9, Old Queen Street, 
Westminster, S.W.—Mr. H. №. Couzens and Mr. D. A. Brown 
have dissolved partnersnip. Mr. Н. W. Couzens will attend 
to debts. 

SENTINEL WaaaoN Works, Lrp.—Winding up voluntarily, 
with Mr. W. F. Andrew, 209, West George Street, Glasgow, as 
liquidator. An agreement is to be entered into for the sale of the 
undertaking and assets to the Sentinel Waggon Works (1920), Ltd. 
All creditors will be paid in full. 


Auction Sale.—By order of Messrs. Irving, Son and 
Jones, Ltd., of Vauxhall Rice Milla, Liverpool, who are retiring 
from business, Messrs. G. N. Dixon & Co. will sell Ey auction on 
the premises, the electrical power installation recently installed by 
the British Westinghouse Co. See our advertisement pages to-day. 


Australian Co-operative Electric Trading.— Press reporta 
(January lith) received from Sydney, state that the Electrical 
Trades Union was proposing to establish a co-operative electrical 
engineering company, the shareholderg to be exclusively members 
of the Union. 
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Catalogues Wanted.—TuHe A. B. C. Tramway APPLI- 
4NCES Co., Hepworth Chambers, Briggate, Leeds, wish to receive 
catalogues and lists from mannfacturers of accumulators for 
electric vehicles, electric fittings, motors up to 20 H.P., resistances, 
controllers, cables and wires, gears, &c., for electric traction 
vehicles. 

Messrs. Perry CARBONISING, LTD. of 220, Westminster 
Bridge Road, S.E. 1, want catalogues of spiral and other conveyors ; 
elevators ; other labour-saving machinery for the handling of coal, 
coke, and ash ; blowers and exhausters. 


Electrification of Poland. An Advisory Council on 
Eleetricity has been formed, attached to the Polish Ministry of 
Commerce, for the purpose of considering and promoting legislation 
to be introduced in the Polish Parliament. The Advisory Council 
is opposed to the suggested increase in the tax upon the use of 
electricity in Warsaw. Two committees are to be entrusted with 
are out of the general scheme for electrifying the whole 
of Polan 


Wages in the Electricity Supply Industry.— Messrs. 
W. J. Webb and T. W. Cole, joint secretaries, inform us that at a 
meeting of the Home Counties (No. 9) Area Joint Industrial 
Council for the Electricity Supply Industry, held on March 31st, 
the application from the Trade Unions represented for а further 
advance in wages was considered. It was felt that the question 
was contingent on the fixing of basic rates, but in order that some- 
thing might be done in the matter to meet the case, it was 
resolved as follows :— / 

That an advance of 3s, per week be paid to all employés by elec- 
tricity supply undertakings inthe Home Counties (No. 9) Area, as from 
April 1st, 1920, and that if basic rates are not fixed before June lat, 
1920, a further increase of 3s. per week be paid as from June lst, 
and that meetings be held as early as possible to fix the basic rates, 
A basic rates, when fixed, to be operative as from February lst, 
1920." ] 

The various electricity supply undertakings in the area are, 
therefore, earnestly recommended to adopt the increase mentioned 
in the above resolution, as such was arrived at after long and 
serious consideration of the whole situation by the representatives 
both of the undertakings and of the Trade Urions concerned. 

The question of applying the Engineering and Foundry Trades 
Award (No. 180) to all manual workers in the electricity supply 
undertakings has engaged the attention, in Birmingham, of the 
District Industrial Council for the Electricity Supply Industry, No. Б 
(West Midlands) Area. Payment was recommended, except to 
those tradesmen whose wages are regulated by other Trade Union 
organisations. It was pointed out that under its constitution the 
District Industrial Council was unable to give effect to the award 
without the approval of the National Council. This body has yet 
to consider the matter, so that it may not be able to apply the 
award at once. It was explained, however, that any decision of 
the National Council would be retrospective. The District 
Industrial Council made it clear that future applications for 
alterations in wages, &c., in respect of the electricity supply 
industry should be dealt with by the Industrial Council for the 
industry. 


Motor-Car Headiüghts.— Recently a demonstration of a 
variety of anti-dazzle devices, both British and foreign, was given 
in Oxshott Woods, Surrey, by MEssas. C. A. VANDERVELL X Co., 
LTD., in the presence of representatives of the technical Press. 
Numerous photometric tests were taken, and the resulta should 
prove interesting and instructive. 


Electric Vehicle Coastraction ia Derby.—We learn 
that MESSRS. NEWTON Bros., LTD., electrical engineers, of Mans- 
field Road, Derby, have taken up the construction of electric 
motor vehicles for commercial and industrial purposes. 


The Chinese Follow Suit.—It is reported in the Press 
that Chinese employés in the engineering trades at Hong-Kong 
have struck for an advance of 10 per cent. in wages. Early in the 
week it was stated that the strike was spreading. 


Social.—The annual staff dance of the GENERAL ELECTRIC 
Co., LTO., Newcastle, was held on Friday, March 26th, in Heaton 
Assembly Rooms. The company present, including staff and 
friends, numbered 200. A presentation was made to Mr. J. Spence, 
in commemoration of his 25 years' service as branch manager. 


The Italian Pirelli Co.— The accounts of Pirelli & Co., of 
Milan, show net profits of 5,120,000 lire for 1919, and a dividend of 
55 lire per share is to be paid. It has been decided to increase 
the share capital from 40,000,000 to 60,000,000 lire, of which 
5.000.000 lire will be transferred from the reserve fund and 
allotted as gratis shares to existing proprietors. : | 


Danish Accumulator Works.—The Dansk Akkumulator 
og Elektro-Motor Fabrik reports net profits of 293,000 kroner for 
1919, and proposes to pay a dividend at the rate of 10 per cent. 


The A.E.G. in Luxemburg.—The local newspapers at 
Luxemburg announce that the offices of the Metz branch of the 
A.E.G. have been transferred to Luxemburg. 


Swedish ‘Companies. — The Elektriska Svetsnings 
(Welding) A.B., of Stockholm, records net profits of 63,451 kr. 
for 1919, and a dividend at the rate of 12 per cent. The Bell 
Telefon A.B., of Stockholm, proposes to pay a dividend of 6 per 
cent. out of net profits of 60,013 kr. earned in 1919, | 


LIGHTING AND POWER NOTES. 


Australia, — SYDNEY. — The City Council has passed а 
motion of protest against the Railway Commissioners’ statement 
that electricity will be supplied by the railway authorities to 
municipalities in the Sydney area requiring it, notwithstanding 
the City Council's prior claim. The Council considers this action 
outside the Commissioners’ legitimate scope. 

PLANT SHORTAGE.—The effects of industrial disputes in this 
country are being felt in Australia. The City Council of Sydney 
is faced with great difficulties owing to the non-delivery of an 
8,000-KW. turbo-alternator set ordered from an English company 
some time ago. It has been suggested that surplus power from the 
tramway department should be utilised for public services. 

CoAL MINE PURCHASE.—The Sydney City Council is considering 
the purchase of a coal mine for the purpose of supplying fuel to the 
electricity works. A consulting engineer advises the construction 
of a new 10,000-Kw. power station on the coalfield instead of 
conveying the coal to the present works. | 

INCREASED RATES.—The Sydney Evening News stated, a sho 
time ago, that the City Council had been forced to apply to the 
Government for sanction to an increase in prices charged for elec- 
tricity. The position of Sydney regarding this matter is probably 
unique, a8 the ruling prices are practically the same as they were 
at the commencement of the undertaking in 1904. | 

HYDRO-ELECTRIC POWER.—Mr. Е. B. Rushton, chief mechanical 
engineer, South Australian railways, has furnished а report to the 
Government on the question of providing & hydro-electric power 
scheme for Adelaide. Mr. Rushton has outlined two schemes—one 
to utilise water power from the Square Waterhole, about two and 
a-half miles east of Mount Compass, and the other in connection 
with the Myponga River. Mr. Rushton claims there is a sufficient 
supply of water all the year round to provide 21,000 H.P. 
The other scheme is designed to provide а similar amount of 
power, and he expresses the opinion that 42,000 H.P. would be 
sufficient to provide electricity for all the tramways, suburban 
railways, and extensions, the Islington workshops. and all lighting 
and industrial power purposes in the metropolitan area. As 
indicating the importance of the project, he suggests that it would 
be possible to sell electricity for industrial purposes at a halfpenny 
per unit, and to make a profit out of the sale. The estimated 
approximate cost of each scheme is a little over £500,000, and the 
working expenses would be £2 88, 9d. per Н.Р. per annum.— Tenders. 


Barnard Castle.—PRorosep ELECTRIC LiagTING.—The 
directors of the local gas company have under consideration a 
scheme for providing an electricity supply for lighting purposes. 
А report upon the subject is to be submitted to the shareholders in 
six months’ time. 


Barnstaple. — Revision or CHARGES. — The Town 
Council has revised the sliding scale of charges for electricity for 
power as under :—Firat 6,000 units, 3d. per unit; next 6,000, 24d. ; 
beyond, 2d. 

Loan.—A loan is to be applied for, for a boiler (4 1,350), 
cables, &c. 


Barrow.—CoMMITTEE’S REPORT.— The Electricity Com- 
mittee reports that there is some delay in making connections to 
the mains owing to the difficulty in obtaining the necessary 
materials. A large number of applications necessitating extensions 
of mains were approved. With regard to a proposed extension to 
Piel and Rampside, it was decided that the electrical engineer 
should have a further canvass made of the residents of the district, 
and that he again approach the Furness Railway Co. on the matter, 
and report further. It was decided to make the deduction for 
domestic consumers, consequent upon the reduction in the price of 
coal, at the rate of 0 2d. per unit, as from January Ist to March 31st. 


Bexhill,—MaiNs ExTENSIONS.— The Town Council is 
carrying out several mains extensions, and has obtained the per- 
mission of the L. B. & S.C. Ry. Co. to lay a cable along the railway 
from (the electricity works to Seabridge Road, a concession that 
will save а great deal of expense. 


Blackburn,—ExTENSIONS.—The Electricity Committee 
has approved the installation of new transformer plant at the 
Jubilee Street works in connection with the E.H.T. plant. 


Blackpool.— PRICE INOREASB.— An additional 10 per 
cent. above pre-war rates is being placed upon charges for elec- 
tricity, making & total increase of 50 per cent. Meter rents are 
being raised, and minimuma of 78. 6d. per quarter for lighting, 10a. 
for heating, and 15s. for power have been fixed. 

NEw BOoILERS&.—T wo new water-tube boilers are to be installed at 
the electricity works. 


Bo'ness,.—PRoroskD ExTENSIONs.—The Town Council 
of Bo'ness has appointed Mr. J. M. M. Munro, consulting engineer, 
of Edinburgh, to advise on the proposed extension of the electricity 
works, 


Burnley.—Jomnt ELECTRICITY Астновітү.— Тһе elec- 
trical engineer has presented a report prepared by Mr. E. M. Lacey, 
M.Inst.C.E., and himself, regarding extensions required in the 
department, the proposed linking up of Burnley with neighbouring 
undertakings, aud the policy to pursue under the new Supply Act, 
in connection with the establishment of a joint authority for this 
area. It has been decided to constitute an area from the coast 
through East Lancs, to Colne, in which there should be a joint 
electricity authority. 
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Cardiff.—ExrENsSIONS.— The Finance Committee has 
approved the Electricity and Tramway Committee’s scheme for 
extensions of plant, cables, &c., to meet the estimated load of 1921, 
at a cost of £110,325. 


Chesterfield.— ExTENsSIONS.— The Town Council has 
decided to carry on the extensions at the electricity works, at a 
cost of £60,000. 


Continental. BELGIuM.—The report of the Société 
d'Electricité de l'Escout, of Antwerp, for the past financial year, 
shows that satisfactory progress is being made, the number of con- 
sumers of electricity having advanced from 6,308 at the end of 1918 
to 6,966. The output of the ^ompany's generating station increased 
from 13,178,000 to 24,087,000 KW.-hours. 

SPAIN.—O wing to lack of coal, consequent on the strike, Lisbon 
is without gas, and searchlights have been brought into use. 


Congleton.—PROPOSED ELECTRICITY SUPPLY.—AÀ recent 
proposal at a Council meeting to approach one or more electricity 
corporations upon the subject of erecting a power station and 
supplying power and light in the town was referred back to Com- 
mittee for further details. 


Dewsbury.— PRICE INcREASE.—The Corporation has 
decided to increase the price of electricity to lighting consumers 
from 40 to 50 per cent. on pre-war rates, to rateable value con- 
sumers from 50 tu 75 per cent., and to power and heating consumers 
from 75 to 100 per cent. In the last-named instance the advance 
will date from the last meter readings in March, and in the other 
two cases from the last readings in June. 


Dover.—NEwW PLant.—The Town Council has decided 


to purchase new plant for the electricity works, at a cost of 
£16,000. 


Dundee. — EXTENSIONS. — A scheme for extending the 
Carolina Port Station has been decided on by the Town Council. 
Two 5,000-Kw. turbines, now on order, will be installed, also two 
ps a and other plant, at a total estimated outlay of 


Epsom.—LicHTing  CHanRGES.— The Rural District 
Council has agreed to the South Metropolitan Electric Tramways 
and Lighting Co. making the maximum rate for electricity supplied 
to the new area to be lighted 8d. per unit, subject to revision if 
prices generally go down by the time the order comes into 
operation. 

Exeter.—Nzw PLAxT.— The Electricity Committee is 
considering the purchase of a turbo-generator, but stipulates that it 
must be delivered within a reasonabletime. The engineer has been 
instructed to make a report on the matter. 


Gloucestershlre,.—Acr SusPENDED.— Under. Section 63 
of the Gloucestershire Electric Power Act, 1902, the Minister of 
Transport has ordered that the powers of the Gloucestershire 
Electric Power Co. shall cease as to the whole of the area of 
supply defined in the Act. 


Lancaster.—PRoPosED Prick INCREASE.—The Elec- 
tricity Committee has made application to the Ministry of Trans- 
port for an order to increase the maximum charges for the supply 
of electricity in the borough, the scale asked for being :—Lighting, 
ordinary, 9d. (against 8d.); lighting, special, 73d. (against 5d.) ; 
power, 30s. per quarter per B.H.P. installed, or per KW. installed 
for domestic purposes, plus IId. per unit; with maximum charge 
of 9d. per unit (against 20s. plus 1d., and 5d. per unit); meter 
rents are to be raised from 15s. to 30s. per annum. 


London.—HawwERsMITH.—The Electricity Committee 
reports the receipt of a resolution passed by employés that all 
employós must be members of a recognised Trade Union, and that 
this be made а condition of engagement, or, in the case of а non- 
unionist, he must join a Union within one month of commencing 
employment. Agreement is recommended, provided that no 
obstacle is placed in the way of qualified ex-Service men becoming 
members of the Trade Unions concerned. 

BERMONDSEY.—The Borough Council is applying for sanction to 
&loan of £38,558, in which is included £36,978 for mains exten- 
sions, £580 for а switchboard, &c., and £1,000 for an “ assisted” 
wiring scheme. 


Rochdale, — EXTENSIONS. — Owing to the increased 
demand for D.c. supply, the electrical engineer has been instructed 
to obtain tenders for a 1,250-Kw. rotary converter. 

Seaford (Sussex).—EnLEcTRICTTY SUPPLv.— The local 


Ratepayers’ Association has urged the Urban District Council to 
obtain the necessary powers to supply electricity to the town. 


TRAMWAY AND RAILWAY NOTES. 


Australia.— NEW Tramway CoNTROL.—On February 
2nd last the whole of the Melbourne tramway services, with the 
exception of the Brighton line (owned by the Railway Department) 
and the North Melbourne servíce, passed, under the terms of an 
Act of Parliament, to the control of the Metropolitan Tramways 
Board. The whole of the personnel of the various trusts, from 
which the services have been taken over. isto remain as at present, 
and it is stated by the Melbourne Age that no dismissals will be 


made at a later stage. When the almost completed Footscray and 
Fitzroy schemes are included, the undertaking will be one of the 
largest in the Empire, and in the same class as London, Glasgow 
and Sydney. 


Barrow. — New Tower Wacon. — The Council has 
approved the purchase of a tower wagon chassis for £200, and has 
decided to become a member of the Municipal Tramways Associa- 
tion. With regard to the wages of the tramway employés, the 
heads of the different departments concerned have been asked to 
report to the Councils Workmen's Wages Sub-Committee any 
increase that may be granted. 


Blackpool. — EMPLOYMENT оғ Morormen. — The 
suggestion was made that Blackpool Corporation was acting 
unreasonably, and that motormen of long experience were being 
put on car-cleaning work at the Bispham depot. Mr. C. Furness, 
tramway manager, has explained that he had closed the two 
Fleetwood depóts, and the Fleetwood motormen were unemployed. 
To get over this difficulty he had offered the men alternative work 
at the same rate of pay. Seven out of 10 men accepted. The other 
three resigned. 


Bradford. — Quzusz System.— The tramway queue 
system is to be radically altered {under a scheme of the Tramways 
Committee, if the scheme receives the sanction of the City Council. 
The extensive ciroular garden and footway space around the 
Forster statue in Forster Square will become an " island " platform 
with a circular track round it close to the footpath, so that 
passengers can board the cars without stepping into the roadway. 
At various points around the " island " will be starting places for 
the different routes, and queues will form within the island. To 
further help this scheme, the Oastler monument, in another pert 
of Forster Square, will be removed to another site in the city. 


Buenos Aires.— UNDERGROUND TRAMwWATS.— The Muni- 
cipal Intendent has instructed the Public Works Department of the 
Municipality to draw up a scheme for the construction of a general 
system of underground tramways. It is considered that such 
a system is the only remedy for the enormous and still 
growing street congestion of the city. It is understood that 
once the underground system is adopted, the surface lines in the 
central part of the city will be taken up. When the scheme is 
prepared, the Intendent will place it at the disposal of Argentine 
or foreign firms which may be interested in working such services. 
This new project is said to be quite apart from similar ones con- 
templated by the Anglo-Argentine and the Lacroze Tramways 
Companies.— Reriew of the River Plate. 


Continental. —FRANCE.—As from April 186, all omnibus 
and underground railway fares were raised in Paris. Theminimum 
fare is now 5d., as compared with 14d. before the war. 

IraLy.—At the end of 1908 the question of the construction of a 
tramway line linking Cremonese and Lower Bresciano with the 
Lake of Garda was under consideration. Now a more ambitious 
scheme has been formulated for a system starting from Leno and 
ending at Ponte S. Maroo, and concentrating on that centre a con- 
siderable traffic. The alteration is owing to a conference recently 
called by the Sindaco of Montichiari of the various civic bodies 
intereated, at which it was decided to link the Lower Bresciaro 
line to that connecting Virle Treponti, Bedissolo, and Padenghe 
at the most suitable spot, Ponte 8. Marco. This arrangement 
creates a direct junction between the Cremonese and Lower 
Brexiano railway and tramway lines and with the Valle Sabbia, 
and the future Trentino railway while serving the populous 
Valtenesi centres. Agreement has consequently been reached on 
the need for the carrying out of a track running from Leno to 
Ghedi, Montichiari, Cacinato, Ponte S. Marco, Bedizzole, with a 
link at Ponte S. Marco with the Valtenesi line.— L' Elettricista. 

AUSTRIA.—The Government has decided to complete the hydro- 
electric station started at Danófen, on Lake Spuller, in the Vorarl- 
berg, with а view to the electrification of the Vorarlberg railway. 
This station wil work in iparallel with the Lake Spuller station. 
The aggregate power of the plant, that of Lake Formarin included, 
totals 30,000 kw. The electrification is to be begun forthwith, and 
the line is expected to be working by the end of 1921. 

BELGIUM.—Tramway-car workers at Brussels struck work on 
April 4th ; they demand higher wages. 


Easter Tramway Strikes.—In spite of the general settle- 
ment of the claim of tramway employés for higher rates, averting an 
Easter strike, several towns were without tramcars during Easter. 
Cardiff, Pontypridd, Lianelly, Manchester, Salford, and Oldham 
employés refused.to accept the terms of the award. After 
two or three days’ absence from duty the Swansea men resumed 
work on Monday. 


East Ham. NEW Cars.—The Town Council has 
received sanction to a loan of £8,750 for the purchase of four new 
tramcars. 


Fares.— The Minister of Transport, on March 30th, 


introduced in the House of Commons a Bill to enable tramway 


undertakings to increase fares to assist in meeting increased 
expenses and the demand for higher wages. 


Lancaster.—ALTERATIONS.—The Tramways Committee 
has considered suggestions for alterations in the tramway and 
omnibus services, but has postponed further consideration pending 
the report of the expert engineer. Meanwhile, in order to provide 
& working margin, two new electric omnibuses are to be ordered 
forth with. 


- — 
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London.—“ SHOPPING " FARES.— The special committee 
on tramways appointed by the London County Council recommends 
that no alteration be made with regard to children's fares. With 
regard to the introduction of return tickets, transfer tickets, and 1d. 
fares, the general manager estimates that there would be a loss in 
revenue of £100,000 on transfer tickets, £46,000 on 4d. fares, and 
£350,000 on return tickets. A further risk of loss of revenue in 
unoollected fares, additional cost of printing, checking, &o., is put 
at 880,000 а year. The adoption of any of these pro , there- 
fore, is not recommended. It has been decided by the Highways 
Committee to recommend the adoption of special cheap fares in 
the slack hours, so as to encourage shopping and pleasure traffic. 

The L.C.C. tramway reoeipts for the full financial year were 
84,157,311, against 23, 479,287. The proposed tramway extension 
at Park Royal will, it is estimated, cost £150,000. А lay-by is 
to be constructed at Finsbury Park to relieve the tramway traffic 
congestion. | 

Some 400 electricians and fitters in the re section of the 
L.C.C. tramways went on strike on April 6th, owing to the locking 
out of some of their members for not working during the holidays. 
Several of them were asked to work through the Easter week-end, 
but demanded special holiday rates of pay. This was refused, and 
when the men presented|themselves after the holidays they were 
told they were not wanted. The strike was organised by the shop 
stewards, and the Trade Unions concerned denied official knowledge 
of the oessation of work. 


St. Annes.—Tramway PuRBoHASE.—Following a con- 
ference of representatives of St. Annes and Lytham Councils in 
London, an agreement has been reached regarding the sale of the 
Blackpool, Lytham, and St. Annes Tramway Co. Under this, St. 
Annes will take over the line and Lytham will receive a percentage 
of profit made on the section in ita area. 

Petitions have been presented to Colne Town Council against the 
erection of a car shed in Keighley Road. 


Tramway Settlement.—The threatened strike of tram- 
way workers at Easter was only partly averted by the action of the 
Joint Industrial Council, which decided to allow the employed an 
immediate increase of 5s. a week with an additional shilling as 
from June 1st next for those above 18 years of age. The claim put 
forward by the men was for an additional 10s. per week, which 
would have brought their earnings to 44s. above pre-war rates. 
Employés under 18 years of age are to receive half of the above 
increases, 


TELEGRAPH AND TELEPHONE NOTES. 


Antipodes Island.—The Aldebaran, a French sloop of 
war, according to the Sydney Daily Telegraph, left Auckland, 
New Zealand, in January last, for Antipodes Island, in the far 
South Pacific. The object of her visit is to carry out wireless 
experiments, with a view to testing the practicability of 
establishing a wireless station at Antipodes Island. The ship will 
afterwards visit Noumea and the Society Islands. 


Automatic Telephones.— It is announced that an 
automatic telephone system, on the lines of that installed at Leeds, 
is to be established at Sheffield, the exchange to be on a site at the 
corner of Bow Street, near the Cathedral, and the Cutler’s Hall. 
An early start in building is expected ; work has already begun 
on extension of the underground system of telegraph and telephone 
wiring. 


Antomatic Wireless Transmitter—Among the exhibits 
to be seen at the Aeronautical Exhibition, at Olympia, in July, 
there will be two types of wireless signalling apparatus for use on 
aeroplanes. Both are the invention of Mr. F. Wates. One of 
these, for use on commercial aeroplanes, consists of an aluminium 
case measuring about 6 in. square, and enclosing a mechanism 
constructed so that it will not readily get out of order under the 
severe conditions in which it will be used. The front of the 
instrument has a series of messages engraved on plates in three 
rows. Alongside the messages are sockets into which a plug is 
inserted. On the right hand side of the case a handle is fitted. A 
plug is also provided attached to a lead, and is inserted in the 
desired socket. А handle is then depressed, and while it slowly 
returns to the normal position a signal in code is sent in Morse 
defining the message and preceded by the call sign of the 
machine and repeating. The advantage of the automatic trans- 
mitter is twofold. It enables signals to be sent in almost any 
circumstances, and it can be worked by the pilot himself, so that 
no operator need be carried. The first and simplest use to which 
this instrument might be put would be to install it in commercial 
aeroplanes flying over a definite route. Aerodromes along the 
route would be provided with decoding tables, and the pilot could 
report, by the use of the simplest possible mechanism, his progress, 
the weather conditions, and his experience and intentions. The 
second apparatus is to be used primarily by aeroplanes working in 
conjunction with artillery, and by the use of an aeroplane photo- 
graph or a map attached to the instrument, messages relating to 
the observation of fire can be sent back tothe guns as easily as the 
messages sent to aerodromes by the first apparatus.— The Times. 


China.—It is officially announced from Pekin that tele- 
graphio connection has been re-established by the Northern Com- 
pany via Kiakhta with Petrograd and various pointe between 
Astrakhan and Archangel. Communications are limited to Govern- 
ment and Press and Consular messages, but nothing relating to 
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Russian subjects is permissible. For eastward messages the line is 
W only as far as Verkhneudinsk (east of Lake Baikal).— The 

France. — Postal charges were increased on April Ist; 
telegrams will now be 14. instead of id. per word, and the tele- 
phone subscription is inoreased to £28, against $16, for unlimited 
service. 

M. Deschamps, French Minister of Posts and Telegraphs, has 
completed & scheme for reconstructing the French telephone 
service. The cost of the scheme is estimated at 1,500 million franos, 
and 250,000 miles of new trunk lines are to be laid to link Paris 
with all the important French provincial centres, and to develop 
international communication. A new trunk line between Paris 
and Strasbourg is to contain 100 pairs of circuits, which are to link 
up all towns in Alsace and Lorraine by means of 15,000 miles of 
wire. New lines are also pro between Paris and Brussels, a 
direct one to Antwerp and Amsterdam, and fresh lines between 
Lyons and the Swiss and north Italian towns. A second Paris, 
Milan, Rome trunk line is to be installed. 


Ireland.—The Government authorities, owing to the 
frequency with which telephone and telegraph wires are cut in 
Ireland, are to make use of wireless telephony, and thus establish a 
means of communication which cannot be interfered with. The 
operators, according to the daily Press, are to be drawn from the Navy. 

The Clerk of the Listowel (Co. Kerry) Rural Council has received 
notice of a claim against that body for £100 by the Postmaster- 
General in respect of the damage done to the telegraph wires and 
poles on the occasion of the recent attack on the Ballybunion police 
barracks, when all communication by wire was cut off for an 
entire day. 

At Limerick Quarter Sessions last week, County Court Judge 
Pigot awarded the Postmaster-General four suma of £10, £15, £22 
and £30 as compensation for the malicious cutting and damaging 
of telegraph wires on the occasion of the attack on the Murroe 
police barracks. The amounts were ordered to be levied on the 
entire County of Limerick. 


Ships’ Wireless.—Such good results have been obtained 
by the new long-distance Marconi wireless sets on board the 
Cunarders Imperator, Mauretania, and Carmania, that the White 
Star vessels Olympic, Adriatic, Baltic, Celtic, Cedric, and Megantic 
are being similarly equipped, and will carry this new apparatus 
on their next sailings from England. All these ships will now 
have direct intercommunication with land over a distance of 1,400 
miles. Radiotelegrams intended for passengers may be handed in 
at any post office. The word Aberdeen must be included in the 
address after the name of the ship. The charge for such radio- 
telegrams is 1044. per word. 


Time Signals. From Wednesday last the Eiffel Tower 
will transmit by wireless supplementary scientific time signals 
at a wave length of 2,600 metres, musical spark, each day at 10.30 
and 10.33 [Greenwich mean time]. Such signals have hitherto 
been transmitted at 11.30 p.m. at & wave length of 2,200 metres. 


Telephone Meter.—Mr. Eric Noble, of the telephone 
branch of the N. S. W. Government Railway Department, and 
formerly in the Commonwealth Telephone Department, has, 
according to the Sydney Morning Herald, perfected what he regards 
as a simple meter to enable subscribers to register their own 
effective telephone calls, and suitable alike for automatic and 
common-battery manual systems. The device, he claims, has been 
tested with success, and also has been tried out in the G.P.O., 
Sydney and at Melbourne. The chief electrical engineer to the. 
Commonwealth has, however, rejected the device, because to enable 
city subscribers to make use of the meter it would be necessary to 
make an alteration to the circuit. 


United States.—The Marconi Co.’s station at Carnarvon 
is said to be ready for opening regular wireless telegraphic traffic 
between this country and the U.S. A. The inauguration of the 
service depends on how soon the station at Belmar, New York, can 
be got ready; a tornado destroyed the aerials at the American 
station some time ago. 


Wireless D.F. Stations.— An Admiralty Notice to 
Mariners, No. 524 of 1920, in the London Gazette, relates to the 
use of wireless direction-finding stations by the mercantile marine. 
The Admiralty has recently received evidence from various sources 
that the existence of wireless direction-finding stations in the 
United Kingdom, France, Canada, and the United States, and the 
regulations under which these stations are opersted, are not as 
generally known throughout the mercantile marine as is desirable. 
On the other hand, returns rendered by the stations in the United 
Kingdom show that where the system is known to masters it is 
beginning to be more extensively used. 


Wireless Telephony.—The Controller-General of Civil 
Aviation, Major-General Sir F. Н. Sykes, left Croydon Aerodrome, 
on March 3186, by aeroplane for Paris in order to consult with the 
Civil Aviation authorities. The aeroplane was equipped with a 
wireless telephonic installation fitted by the Marconi Co., and the 
opportunity was taken to carry out wireless telephonic communi- 
cation with the aerodromes en route on both sides of the Channel. 
The result shows the value (states the Air Ministry) of the system 
both for purposes of keeping in touch with aeroplanes from the 
ground and for informing pilots of the weather conditions ahead 
of them. 

Marconi's Wireless Telegraph Co. has purchased a Ю.Н. 6-type of 
aeroplane, to be used for wireless research work as applied to 
aircraft. | 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELBOTRIOAL REVIEW i^ омо the " Official 
те» " appeared.) | 


OPEN. 


"Australia. — PERTH. — May 8rd. Postmaster-General's 
Department. Insulators. bolts, ‘brackets, &o. Schedule 673. 
(April 2nd) . 

'April 14th. Posbmaster- General' s Depertment. "Telegraph and 
telephone instruments and parts. Schedule 671. (April 2nd.) 

May 14th. Government of Western Australia. One 7,500-Kw. 
turbo-alternator and condensing plant. (See this issue.) 


Bedwellty. — April 12th. Urban District Council: 


Electric wiring, fittings, &c. at Pengam and Aberbargoed, (March 
26th.) 


Beigium.—April 10th. Municipal authorities of Belgrade 
(Province of Namur). In connection with the local electric light- 
ing scheme : (1) Transformer cabin and L.T. distribution mains ; 
(2) supply and erection of H.T. overhead main. 

April 17th. Post and Telegraph Authorities, La Salle de la 
Madeleine, Brussels. Supply of a large quantity of telephone 
apparatus and accessories. Particulars (Cahier des Special Charges 
No. 520) from the address given above. 

Société Nationale des Chemins de Fer Vicinaux, of Brussels (48, 
Rue Montoyer). Supply of large quantity of copper wire, suitable 
for the re-winding of the armatures of tramway electric motors. 

The D. O. T. learns that the Telephone Administration of a 
Belgian municipality is anxious to place a large order immediately 
for flexible telephone cable for movable posts; 20,000 metres will, 


eventually, be required. The address of the Chief Engineer, to 


whom quotátions should be forwarded, may be obtained by United 


Kingdom firms upon ADpacetion to the Department of Отеген 
Trade. 


| — =Й 19th. Electricity Department. One 
1,000-&W. three-phase turbo-alternator, surface condensing plant, 
two rotary converters, superheater, &c. (March 26th.) 


Cardiff.— April 29th. Corporation. One 5,000-kw. 
turbo-alternator and condensing plant. (See this issue.) 


Darlington, —April 19th. чын Department. Опе 
water-tube boiler. (April 2nd.) 


 Edinburgh.—April 26th. Electricity Supply Depart- 
ment. E. H. r. paper - insulated lead-covered cables. (April 2nd.) 


' Eastbourne. — April l6th. Electricity Department. 
Supply and erection of one water cooling tower. (March 26th. ) 


Glasgow.— April 12th. Tramways Department. One 
10 000-Kw. turbo-alternator and one rotary converter; also electric 
lighting installation in connection with the Town Council's housing 
scheme at Gilshochill.. Burgh Electrical Engineer. 


Great Yarmouth.—April 16th. Electricity Department. 
One 2,000-Kw. turbo-alternator, one 750-Kw. rotary converter and 
transformer, and one 750-KW. frequency changer. (March 19th.) 


- Margate.—April 15th. Town Council. Electric light 
иш pevilion and winter gardens, Mr. J. E. Saxby, Manager. 


Salford.— Tram ways Committee. Tramway rails. General 
Manager, 32, Blackfriars Street, Manchester. 


Spain. — The Gijon-Musel Port Works Board i is calling 
for tenders for three electric cranes for the service of the port. 

May 18th. Provincial authorities of La Corunna. For the 
concession: for the construction апа working of an electric 
tramway between La Corunna and Sada. The adjudication is merely 
formal, the Compania des Tranvias de la Corunna having applied for 
the concession. 


Sunderland.— April 28th. Electricity Departmeut. Water- 
tube boilers, superheaters, stokers, economisers and chimneys; one 
1,000-kw. rotary converter. Specifications, &c. (£1 each), from 
Generul Manager, Electricity Works, Dunning Street. 


Tasmania.—LAUNCESTON.— June 7th. City Council. 


One 1,000. k. v. A. hydro turbo- alternator, with switchgear. City 
Electrical Engineer, Town Hall, Launceston. 


CLOSED. 


Australla.— MIL. nOoCURNE.— City Council. Accepted :— 


Electricity recording meters, £920. —M et.. Vickers Electrical Co., Ltd. 
Spare parts for rotary converter, £1,028.— Met.-Vickers Electrical Co., 
Lta. (recommended). —T'enders, 


Batley.—The Electric Lighting Committee has condition- 


ally placed an order with the Metropolitan-Vickers Electrical Co. 
for a rotary converter and switchgear, 


 Cambridge.—Mental Hospital, Visitors :— 


Electric fire ajarms.—Mr. Negus, £05. - 

Gillingham (Kent), —Town Council :— 

3-ton electric crane.—Anderson, Grice & Co., £1,865. 
Glasgow.—Tramways Department. Accepted :— 
Cable.—B.I. & Helsby Cables, Ltd. 


Armature coils (6, 000 each).--P. R. Jackson & Co., Ltd., Metropolitan- 
Vickers Electrical Co., Ltd. 


Gear cases.—Equipment & Engineering Co. 
75 car motor equipments; pase brake equipments, — Metropolitan- 


Vickers Electrical Co., L 
Halifax.— Tramways & Electricity Committee. Accepted: 


ou 5 -Houston Co., Ltd. — 10, OoO-x w. steam turbo-alternator, 
Worthington- -Simpson, Ltd.—Surface ee desi plant, pumps, &c., £29,272. 


Lancashire.—The following contracts have been secured 
by the Cork and District Electric Supply Co., Ltd. :— 


Ulverstone Palladium Kinema.—Electrical equipment, £1,100. 
Newby Bridge, Swan Hotel. — Engine, dynamo, battery and wiring, £150. 
Graytbwaite, Silverholme. Engine, dynamo, battery and wiring, £475. 


London.— Sr. PANcRAs.— Highways, Sewers and Public 


Works Committee. Supply of motor wagons, with interchangeable 
water-van bodies :— 


Galls. Price. 
General Vehicle Co.—38§-ton electric, water- tank body s „ 750 21,760 
Mossay & Co., Ltd.— ga- ton Orwell ” electric .. 700 1,673 
Electromobile (Leeds), Ltd.— 34-son electric . 700 1,948 
Edison Accumulators, Ltd.—2.ton '* Edison" electric 500 1, 507 
Newton Bros, Derby), Ltd.—3}-ton electric - A 750 1.718 
Tilling-Stevens Motors, Ltd.—3/4-ton petrol-electric .. 750 1,650 
Lacre Motor Car Co.—2-ton “ Lacre "petroltipping wagon 460 1,239 
Eagle Engineering Co., Ltd.—'' Dennis" petrol 750 1, 177. 


J. L. Thornycroft & Co., Ltd.—34-ton * J ” type petrol 750 1,495 
Hailey'sIndus. Mtrs., La. .A. ton second-hand re-built petro 750 1,000! 
Atkinson & Co.—5-ton steam is 1,000 1,525 
Clayton & Shuttleworth.—5-ton stem = — | 000 1.520 


Extras for side-tipping body; end -tipping body. Extras for tool kit, lamps, 
horn, &c. ; one vehicle only. 

The Committee considers the electrically-driven vehicles would 
be more economical in cost of working, being simpler in construc- 
tion and more easily controlled, less liable to accidents and cheaper 
in running costa, and that the Orwell vehicle is the most suitable 
for the Council's purposes, and recommends the purchase of two 
Orwell vehicles, at £1,673 each. 


HAMMERSMITH.—Cartage, Cemetery and Town Hall Committee. 
34-ton electric vehicle for street watering and house refuse collection, 
with tipping gear, &c, :— 


Edison Accumulators, Ltd.. £1,687 each. 
Mossay & Co., Ltd. (recom. ) x ET "T 1, ” 
Electromobite regios Ltd.. on s ws 4,430 „ 
General Vehicles Co., ‘Ltd. oi ae 680 „ 


*Bix Orwell electric veliicies. 


Electricity Committee. Recommended. High and low-pressure 
steam valves in connection with the new Stirling boiler :— - 


J. Shaw, Son & Grec nah. ue oe "m .. £221 

J. Hopkinson & Co., Ltd. es ee 329 

Cockburns, Ltd. .. T" is s 255 
Steel frame-work for furnace fo: new boiler : — 

Foster Construction. Co., ча. oo a oe .. £131 

Aston Construction Co “© e. 161 

Measureg Bros., Ltd. Se i ie 2 8 . 2 8 160 


St. Helens. Tramways Gomm 8 — 


Four top covers.— English Electric Co., Ltd. 
Motors for four cars.— Metropolitan-Vickers Electrical Co., Ltd. 


Whitwood.— Urban District Council. Accepted tender: 


S. Rushworth, Bhipley.—Electrician's work for the Wood Lane housing 
scheme. 


Decimal Coinage and the Metric System,—With в 
view to checking the progress of the metric system in the 
United States and this country, Мг. Е. A. Halsey prepared 
and circulated extensively pamphlets purporting to show that 
the system had not obtained any foothold in the United States, 
and that it had proved a failure in South America. In the 
Decimal Educator (the journal of the Decimal Association) 
for September last, the former was critically examined and 
shown to afford no real indication of the attitude of Aluerican 
manufacturers towards the metric system, while it was ex- 
plained that no metric Ineasure yet introduced had proposed 
to compel manufacturers to adopt it inside their works—it 
can only be imposed by legislation upon commercial transac- 
tions, and therefore would in no way affect manufacturing 
operations unless the owner of the works voluntarily adopted 
it. In the following issue (Deceinber) the second pamphlet 
was dealt with, and 24 letters from merchants, consuls, and 
other South American authorities were printed, repudiating 
in the strongest terms the suggestion that the metric system 
had not been successful in Latin American countries. А 
further instalment of letters from engineers, bankers, and 
other residents in Latin America was published in the issue 
for March, in which identical views were expressed, and 
Mr. Halsey’ s statements were emphatically denied. In the 
last-nained issue Sir Auckland Geddes’ recent objections to 
the metric system were effectively answered, and articles 
appeared on the advantages of decimal coinage, the Inter- 
national Bureau of Weights and Measures, &c. 
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. FORTHCOMING EVENTS. — 


Junior Institution of Engineers.—Friday, April 9th. At 7.80 p.m. At 39 
Victoria Street, S. W. Lecturette on“ The Development ánd M 
of the Thermionic Valve,“ by Mr. A. H. Howe. eM t | 


North of England Institute of Mining and Mechanical Engineers.— 
Saturd&y, April 10th. At the Wood Memorial Hall, Newcastle-on-Tyne. 
At 2 o'clock. General meeting. , E | 
tion of Engineers - in-Charte.— Saturday, April 10th. At St. Bride's 
Institute, Ludgate Circus, E. C. At 7.30 p. m. Social and dance. 
Wednesday, April 14. At 7.80 p.n. Paper on “ Hygienic Principles 
of Ventilation and Heating,“ by Prof. L. Hill. a | 


Salford Technical and Engineering Association. — Saturday, April 10th. 
At the Royal Technical Institute. At 7 p.m. Lecture on“ Water-softening 
Plant, - by Мг. T. Whitehead. PI E 

International, Building Trades Exhibition.— April 10th to 24th, At Olympia, 
London, W. 

Society of Engineers.—Monday, April 12th. At Burlington House, W. At 
5. 0 p.m. Papers on Flood Prevention Works at Troon, Ayrshire, and 

the Action of Sea Water on Concrete,” by Prof. E. R. Matthews. 


. At the Technical School, Barrow-in-Furness, At 7.30 p.m. 
Paper on Critical Speed of Shafts," by Мг, G. E. W. Johnson. 


Friday, Apri] 16th. At the University, Sheffield. At 7.80 p.n. Paper 
on “ Reinforced Concrete Beams, by Mr. J. Claughton. > ` 


Royal Society of Arts.— Monday, April 12th. At John Street, Adelphi, W.C. 
At 8 p.m. Cantor lecture on Alumihtum and {ts Alloys, by Dr. W. 
Rosenhain. 


Royal Institution of Great Britain.—Toesday, April 18th. At Albemarle 
Street, W. At8 p.m. Lecture on Recent Advances in X-Ray Work, by 
Major G. W. C. Kaye. a 
Friday, April 16th. At 9 p.m. Lecture on Ions and Nuclei,” by 
Prof. J. A. McClelland, F. R. S. i 


institution of Civil Eagineers.—Tuesday, April 18th. At the Institution, 
Gt, George Strest, B. W. At 5.30 p.m. Papers on The Richborough 
Military Transportation Depot,’’ by Lieut.-Col. J. K. Robertson,; апд on 
“ ии. ar Department Cross- Channel Train-Ferry," by Major F. О. 
Stanford. 


industrial League and Councfl.—Wednesday, April 14th. At 82, Victoria 
Street, B. W. Lecture on “ Results Achieved in Industry by Modern 
Methods," by Mr. J. F. Butterworth. |. ; 


Manchester Wireless Club. Wednesday, April 14th. At 335, Oxford Road, 
Manchester. At В p.m. Lecture on Radio- Telephony," by Mr. A. 
Couyoumdjiam. 


Institution of Electrical Engineers. Thursday, April 15th. At 6 p.m. At 
the Institution ‘of Civil Eugineers, Gt. George Street, S.W. Eleventh 
Kelvin lecture on Modern Marine Problems, by Dr, C. V. Drysdale. 


(Western Centre).—Monday, Aprill2th. At the South Wales Institute 
of Engineers, Cardiff. At p.m. Lecture on *'*'Thermionic Valves,“ by 
Prof. E. Bacon. 

(Students' Meeting). — Monday, April 12th. At the Institution of 
Mechanical Engineers, Storey's Gate, S. W. At 8 p.m. Joint discussion 
with the Graduates' Association of the Institution of Mechanical Engineers, 
on Тһе Six-hour Working Day and its Effect on Industry.“ 

Friday, April 16th. At Faraday House, Southampton Row, W. At 
7 p.m. Paper on The Vacuum Tube ав a Transmitter and Receiver of 
Continuous Waves, by Mr. J. scott-Taggart. 


(North-Western Centre). — Tuesday, April 13th. At the Engineers’ 
Club, Manchester. At 7T p.m. Annual general meeting and smoking concert, 


(Scottish Centre).— Tuesday, April I3th. At 207, Bath Street, Glasz w. 


Association о? Engineerirg and Shipbuilding Draughtsmen.—Monday,. 
April 12th. At th 


At'1.80p.m. Lecture on Highland Water-Power,” by Mr. J. M. Mu ro. 


Annual general meeting. EC 


(South-Midland Centre).— Wednesday, April 14th. At the University, 
Birmingham. At 7 p.m. Ordinary meeting. 


North-East Coast institution of Engineers and Shipbuilders.—Frida', 
Apri 16th, At the Literary ana Philosophical Society, Westgate Road, 
Newcastle-on-Tyne. At 6.15 pin. Paper on “Casting and Treatment of 
Steel,” by Dr. J. H. Andrew. i 


NOTES. 


Channel Tunnel.—Although sanction to construct the 
Channel tunnel has not yet been given by Parliament, the task of 
moving back the railway station platforms throughout the Great 
Northern Railway system to allow clearance for the passage of 
Continental trains when the tunnel is opened, has, according to the 
daily Press, been begun. The work of increasing the distance 
between platforms will take several years, and it is understood 
that the first station to be completed will be Finsbury Park. 


: Motor-Car Lighting.—The Accessories and Components 
Committee of the Society of Motor Traders and Manufacturers has 
appointed a Sub-Committee to confer with the British Engineering 
Standards Association with regard to standardising a small centre- 
contact lampholder in addition to one having a double contact. 


Fatality—On March 30th, Hetty Pape, a servant, at 
St. Annes, when having a bath, used an electric hair-drier ; later 
she was found dead in the bath. At the inquest at Blackpool, Dr. 
Tennant said there were burns over the eye-brow, to the hair, and 
on the left arm ; a low voltage of 240 should not kill a normally 
healthy person. He thought deceased had had an attack of 
syncope, and was drowned. Mr. J. Н. Clothier, electrical 
engineer, said the girl might have been startled by a blow of 
Copper dust, but he could see nothing wrong with the drier. He 
agreed that it was almost impossible to kill anyone with 240 volts. 
A verdict that deceased was accidentally drowned as a result of 
Syncope, caused by burns from the electric drier, was returned. 


Electricity in the Bakery.—A great deal of electrical 
plant for use in the bakehouse was on view at the Bakers’ Exhibi- 
Поп recently held in the Kelvin Hall, Glasgow. There is every 


indication that electrical methods are gaining ground in this 
direction, | i 


anufacture 


Rubber Trades Exhibition.—This international exhibi-. 
tion is to be held at the Royal Agricultural Hall, London, from 
June 3rd to 17th, 1921. | 2n 


An Electric Motor Scooter. — With regard to the 
increasing popularity of motor ‘scooters, an eleotrically-propelled 
machine is shortly to. be put on the market by the G.N.U. Motor 
and Accessories Co., of Westbourne House, Westbourne Grove, 
London, W., under the name ‘‘Newton-Burgoyne.” . vo Was. 3 


The В.А. Meeting.— This year’s meeting takes place at 
Cardiff, from August 24th to 28th, under the presidency of Prof, 
W. A. Herdman. es i | | NIME: 

Educational.—The annual report of University College, 
London, has just been issued. The total number of students for 
the session 1918-19 was 2,048, an increase of 977 on the previous 
year. . This increase took place after the Armistioe, and mainly in 
January, 1919, and consisted almost exclusively of ex-service men. 
Arrangements were made whereby the ex-service men who 
resumed work in January, 1919, were enabled to complete a full 
session's work by the beginning of August, and most of them 
succeeded in во doing. | 

, The total revenue of the college for the year 1918-19 was 
£75,781, of which £26,304 was from fees. The total expenditure 
was £77,824, causing a deficit of 82,210. This deficit arises from 
the increase in salaries that has become necessary, and generally 
from the increased cost of running the college. 

The report sets out the scheme for the War Memorial, which is 
as follows :—(a) A war memorial album; memorial tablets; 
scholarships. (5) A great hall for the use of the college and 
medical school. (с) The endowment of University College Hall, 
Ealing. The sum of £30,000 is needed for this purpose, of which 
£6,000 has been subsoribed. Members of the college who have not 
yet received the War Memorial statement are requested to com- 
municate with the Secretary of the War Memorial. 

The Board of Education states that the Draft, dated October 28th, 
1919, of the Technical Schools, &c. (Amending), Regulations (No. 2), 
1919, has been confirmed without amendment. The Draft now 
becomes Technical Schools, &c. (Amending), Regulations (No. 2), 
1920, and copies can be purchased through any bookseller (price 
1d.) or directly from Н.М. Stationery Office, Imperial House, 
Kingaway, London, W.C. 2 (prioe by post 13d.). 


Appointments Vacant.—Charge engineer (458. ＋ 20 
per cent. + £90) for the City of Carlisle Electricity Department ; 
mains superintendent (£380) for the Stoke-on-Trent Corporation 
Electricity Department; telegraph foreman (£372) for the Post 
and Telegraph Department of the Government of the Gold Coast. 
See our advertisement pages to-day. 


Wireless Operators.—Both before and during the: war 
wireless operators on board ship have won the highest praise by 
their behaviour in the face of danger. They are paid by the 
Marconi Co., but, in order to comply with the Merchant Bhipping 
Act, they receive a nominal monthly salary from the ship. Ав 
salvage awards are divided among the crew in proportion to their 
pay, "sparks" gets very little, although the job generally means as 
little rest for him as for anybody else. To Mr. Justice Hill belongs 
the credit of making a special order in ‘a recent case before him 
that the wireless operator should rank with the fourth engineer. 

Aerodrome Lignting.— Among the aerodrome lighting 
installations carried out by Julius Pintsch & Co., of Berlin, is, says 
Lu/tflutte, a system of eight bucket lights sunk in the ground 
symmetrically about a central light and about 40 metres from it, 
marking the cardinal points. The lights are switched on and off 
by a wind vane, and so give the airman the direction of the wind at. 
any moment, four lights being always occulted, and the remaining 
five forming a pointer, Thick glass covers are fitted over the lights 
so that aircraft can run over them without danger of breakage. 
Other products of this firm are lighthouses with wandering fan- 
shaped beam, aeroplane landing projectors supplied by a small 
dynamo or accumulator, workshop lights, searchlighta, and alarm 
signals.— Technical Review. . | . 


Norwegian Official Amenlties.— The Еше electric 
station, which has just been handed over to the Communal 
Authorities of Haugesund, Stavangar, and which contains two 
turbo-generator sets, each of 2,500 KW., and a pressure of 5,000 
volts, has only been completed after overcoming serious difficulties 
which arose through the war. Mr. Valentinsen, the engineer, states 
that the greatest difficulty was experienced with the Norwegian 
authorities, not from reluctance to assist, but from clumsiness and 
inefficient administration. Thus the many Government depart- 
ments with which the contractors hai constantly to be in touch 
seemed to have little comprehension of the questions put before 
them for decision, and every instance was treated in an incomplete 
manner. As a curiosity, the engineer refers to the arrival of plant 
from Germany, but which the authorities refused to allow to be 
delivered until the bill of lading had been endorsed by the 
Chemical Materials Department at Christiania. The bill of lading 
was sent in with an application for immediate retarn as every day 
wasted implied a loss of money. What was the result? No reply 
was received, and а telegiaphic inquiry also failed to produce an 
answer. Under these circumstances, the engineer was compelled 
to travel to Christiania in order to get the matter cleared up. He 
was there informed that the reason for the delay was that, a lady 
in the department was suffering from influenza, and the delivery of 
goods in different parts of the country was consequently stopped. 
This case does not stand alone, as a similar instance occurred {н 
weeks later with another cargo of goods, | | 
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Electric Lamps in Mines.—As a protest against the non- 
provision of electric lamps in the mine—whiob, they claim, give 
more safety and a better light below ground—1,400 men employed 
at the Tirpentwys Colliery, Pontypool, have given a fortnight's 
notice to cease work. 


German Electrotechnics.—In a Berlin paper, Heinrich 
Müller, engineer, of Offenbach, discusses war-time electrotechnical 
progress, The special aim during that period was to develop along 
the lines of standardisation and specialisation. Motors for winding 
engines attained a capacity of 4,000 H.P., and those for reversing 
rolls 22,000 H.P. In electric railway traction on the D.O. system а 
limit of 3,500 volts pressure had, so far, been reached. The use of 
alternating current on railways has sinoe reached an average pres- 
sure of 15,000 volts. No advance on these figures is anticipated. 


Germany has in operation long-distance conductors of from 110,000 


to 150,000 volts, whilst generators have been built of a capacity 
of 50,000 K. v. A. The capacity of German electrical works has 
attained on an average 120,000 Kw. The power station at Berlin 
has en output of 220,000 KW. An increase up to 500.000 Kw. is 
possible. An increase also in the preasure of conductors and the 
capacity of generators is considered to present no difficulties. It 
is admitted that aluminium, as a substitute for copper, does not 
present equal value or advantages, at any rate, in the construction 
of electrical machinery and transformers, There is said to be only 
a poor future before the utilisation of aluminium in electrical 
manufacture ; it is only in the building of transformers that it is 
possible to arrive at approximately equal losses with aluminium aa 
with copper. The additional work involved is, however, so great, 
that makers are not likely to resort to aluminium to any extent. 
It is thought that some advantage may be gained from the use of 
electrolytic iron and sheet alioys. In switchgear and such 
apparatus copper may be replaced by aluminium in some cases. 
The distribution system is, however, the best direction for the sub- 
stitution of aluminium for copper. During the war substitution 
had to be extensively practisea in the case of insulated conductors. 
In view, however, of the improved position of rubber supplies, 
replacement of this material no longer needs to be contemplated. 
As an example of the benefits of standardisation, reference is made 
to a factory connected with the electric lighting industry whose 
price list used to include 13,000 different items ; this number has 
been reduced to 6,000, and it is to be further diminished to 3,000. 


Motor-car Headlights.—In his introduction to a dis- 
cussion at a recent meeting of the Illuminating Engineering 
Society, Mr. J. W. T. Walsh, M.A., gave a brief outline 
of the history of the subject of motor-car headlights, including 
mention of experiments carried out at various times by the 
R.A.C. and other authorities. The interim report ot the 
committee set up by the Ministry of Transport was quoted; 
the points noticed were that, first, no satisfactory device 
combined a safe driving light with freedom from dazzling 
effects; secondly, that the types of lamps in general use at 
the present time were far too powerful; and thirdly, that, 
pending the discovery of a satisfactory dimming device, a 
maximum power should be fixed compatible with safety in 
driving. An American Committee set up for the same pur- 
pose made several recommendations in this respect. Ihis 
committee thought that all lamps should be such that no 
light was projected above a plane 42 in. from the road and 
parallel to it, but no lateral limit was put forward.  Limita- 
tion of candle power was favoured, and also the fixing of a 
minimum of .001 foot-candle of illumination. It was con- 
sidered that the spread of headlights should be at least 
10 ft. measured 50 to 100 ft. from the front of the car. 
No objection was offered to the use of yellow or amber- 
coloured headlights. These recommendations were endorsed 
and to some extent amplified by the London Safety First 
Council. Existing rules regarding car lights are much more 
explicit in the U.S.A. than in this country. The New York 
regulations require that front lights must be visible 250 ft. 
in the direction in which the vehicle is proceeding, and in 
Connecticut the rules for car lights are baeed upon the re- 
commendations of the committee referred to above. Mr. 
Walsh gave the following points to be considered in the dis- 
cussion of this subject: (1) What value should be assigned for 
the minimum range of headlights? (2) What is the minimum 
permissible power? (3) What should be the limits assigned 
to the width of the beam? (4) Should any recommendations 
be made with regard to the illumination of the road between 
the car and the point of minimum range? (5) Is it desirable 
to fix & limiting horizontal plane or to restrict the candle- 
power in directions above a fixed plane? (6) Should а maxi- 
mum value be assigned to headlights? (7) Should supple- 
mentary requirements be enforced governing the illumination 
of the area adjacent to the car? (8) Is it desirable that means 
should be provided to enable drivers to diminish the power 
of the lights according to the intensity of street lighting, &c.? 
(9) Should headlights turn with the steering wheel to afford 
an indication of the car’s direction? (10) Is it practicable to 
provide a rear signalling light to indicate what the driver is 
about to do? and (11) Is there any available information 
regarding the fog-piercing effects of a yellow-coloured beam? 


Brake Tests on a Kaplan Turbine.— Literature hitherto 
published concerning the Kaplan water turbine has been con- 
cerned chiefly with the history of the development of this 
machine. Sufficient information has been given to make it 
evident that the turbine departs widely from the principles 
of design hitherto accepted, but there has been some feeling 


that the resulte claimed in point of efficiency, flexibility, and 
speed have been inadequately supportd by experimental evi- 
dence. Such doubte appear now to be removed by а paper 
in Electrotechnik u. Maschinenbau describing brake tests 
undertaken by Berthold Blumel (Vienna) in collaboration 
with, Prof. Budau. The machine tested was à single-wheel, 
horizontal shaft turbine, type hTc, with a specific speed 
of 700 to 800. The flow was about 1,400 htres/sec. at times 
of high water, and about half this amount in the dry season. 
The mean head was about 3 m. The test arrangemente are 
described in the original paper, and appear to have been 
quite satisfactory. Brake tests were conducted at four ad- 
missions corresponding to flows of 420, 520, 1,000, and 1,100 
litres/sec. With each admission in turn, testa were made 
at speeds of 350, 380, 420, and 450 в.р.м. Curves in the 
paper show that the efficiency was high and remarkably 
uniform over a wide range of speed. The curves for 40 per 
cent. admission show, for unit speeds n,=219 to 280, Q, =280 
to 252 litres/sec., and efficiency from 81 per cent. up to 83 
per cent., and down to 78 per cent. again. Corresponding 
figures for 50 per cent. admission: n, — 220 to 281; Q,=340 to 
316 litres/sec; efficiency = 85-86-82 per cent. At 100 per cent. 
admission, n,=228 to 296; Q,=6W to 674 litres/sec.; and 
efficiency = 88.5-84-82 per cent. At 115 per cent. admission, 
n,=234 to 342; ©, =670 to 870 litres/sec.; and efficiency = 
80.5-81-75 per cent. These results are considerably better than 
can be obtained from a Francis-type turbine, which becomes 
more sensitive to variations in head and flow as the speed is 
increased. The efficiency of the Kaplan turbine is affected 
by variations in speed and flow to a less extent than that of 
any other type of turbine yet developed. This advantage 
is combined with that of remarkably high specific speed. 
After six months’ service the above-mentioned turbine showed 
No appreciable wear and had required no repairs. о. 
Admitting the validity of these test data and bearing in 
mind the fact that experimental Kaplan turbines are under 
construction with Shih. it is hoped to obtain reasonable effi- 
ciency in conjunction with specific epeeds up to 1,600, it ie 
evident that we have here a type of turbine which will make 
possible the economic utilisation of many low and medium 
falla hitherto incapable of efficient development owing to fluc- 
tuations in head and flow—a type of fall which is very com- 
monly met with in this country. 1% would be interesting 
to have а clear statement of the number and horse-power of 
Kaplan turbines already in use, and & statement as to the 
horse-power up to which these machines can be built. 


Electrically-Heated Dwellings in Switzerland.— Under 
this somewhat vague heading, M. Hottinger discusses in the 
Schweizerischer Bauzeitung the future position with regard 
to Switzerland’s coal requirements, and the possibilities of 
electrical energy for heating purposes. According to the 
Technical Review, the writer states that a saving in coal 
can be effected by converting steam bakeries into electric, 
as it has been found by experiments that the former consume 
about 1,000 short cals. per kg. of bread baked, and the latter 
only 300 cals. The writer has made а rough calculation of 
the quantity of electric energy that would be required to 
give the same useful effect as coal used qua coal, and on the 
1913 coal basis this works out at 17 thousand million Kw.- 
hours. He suggests that when the water-power resources 
are fully developed they will yield some 20 thousand million 
KW.-hours per annum at high-water level, the present yield 
being only 2.75 thousand million Kw.-hours. He then enters 
into exhaustive calculations showing the amount of energy 
required to heat dwelling-houses, offices, &c., the result of 
which shows that, on an average January day, only 35 per 
cent. of the population could cover their heating requiremente 
from the fully-develo water-power resources of the country. 
When this position has been attained, population will have 
increased, and industrial requirements will be higher; and, 
moreover, the large industrial concerns which will be lar 
consumers in the summer months, will also be retained in 
the winter. Large-scale heating by electrically-heated boilers 
in conjunction with coal-fired plants is destined to play a 
considerable part in the country during the September-Novem- 
ber and March-May periods, but for the coldest months the 
only solution lies in the use of coal as heretofore, and power 
from large hydroelectric stations. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—The following have been 
nominated by the Council for the vacancies which will occur in the 
offices of president, vice-presidents, honorary treasurer, and 
ordinary members of Council on September 30th, 1920 :— 

President (One vacancy).—Ll. B. Atkinson, Cable Maker, Sardinia 
House, Sardinia Street, W.C. 

Vice- Presidents (Three vacancies).—Dr. W. Н. Eocles, Professor 
of Electrical Engineering and Applied Physica, City and Guilds 
Technical College, Leonard Street, E.C. ; J. 8. Highfield, consulting 
engineer, 36, Victoria Street, S. W.; S. L. Pearce, C. B. E., chief 
engineer, Manchester Corporation Electricity Department. 

Hon. Treasurer (One vacancy).—J. Devonshire, managing 
director, London and Suburban Traction Co., Ltd., Electric Raiiway 
House, Westminster, S. W. | 
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Ordinary Members of Council, Members (Six vacancies).—F. 
Gill, Earopean Chief Engineer, International Western Electric Co., 
Norfolk House, Victoria Embankment, W. O.; P. V. Hunter, joint 
manager, Callender's Cable and Construction Co., Ltd., Hamilton 
House, Victoria Embankment, E.C.; J. F. Nielson, electrical 
engineer, Messrs. John Brown & Co., Ltd., Clydebank ; W. Noble, 
Engineer-in-Chief, General Poet Offioe, E.C. ; A. P. Pyne, director, 
Redheugh [ron and Steel Co., Ltd., Gateshead; Dr. A. Russell, 
principal, Electrical Standardising, Testing, and Training Insti- 
tution, Faraday House, Southampton Row, W.C.; F. Ryan, chief 
engineer, Eastern and Associated Telegraph Companies, Electra 
House, Moorgate, E. C.; W. O. Smith, director, Messrs. Elliott Bros. 
(London), Ltd., Lewisham, S.E. 

In making the nominations, the Council has put forward the 
names of members who, together with those remaining on the 
Council, will represent various branches of the electrical profession, 
and the list is accompanied by an analytical statement showing 
the allocation of the nominations to the interests concerned. 

WESTERN CENTRE SUMMER MEETING.—At the invitation of 
the Committee of this Centre (Mr. Arthur Ellis, chairman), a 
summer meeting of the Institution will be held at the Western 
Centre on July 13th to 16th, 1920. The provisional programme 
includes receptions by civic authorities, dinners, and other public 
functions, as well as visits to works and places of interest at 
Cardiff, Newport. Caerphilly, Bristol, Weston-super-Mare, Wells, 
Cheddar, Swansea, and district, and the Cower Coast. A supple- 
mentary excursion to Hereford is also proposed for those members 
who are desirous of taking part, when visitors will be received by 
the Corporation, and visits paid to farms (electroculture), factories, 
&с. In the case of members residing in Bristol, Cardiff, Newport, 
Swansea, and adjoining districts who may not wish to take part in 
the whole of the meeting, arrangements will be made for them to 
do so on individual days. The presence of ladies at the meeting is 
cordially invited. It is requested that early application be made 
for tickets to the Secretary of the Institution, at 1, Albemarle 
Street, W. 1. 

INFORMAL SOCIAL EvENING.—On March 29th an informal 
smoking concert was held at the Albert Tavern, Victoria Street, 
Westminster ; Mr. R. Rankin occupied the chair, and Mr. Roger T. 
Smith, president, was present, while there was а large attendance 
of members of the Institution and their friends. The formal pro- 
gramme was replaced by an informal List of probable perpetrators 
of atrocities,” with ''forecasts of the direction in which their 
criminal instincts are likely to lead them," Mr. Rankin being (not 
unjustly} canonised —or should we say stigmatised ?—as the chief 
humorist.” Mr. W. E. Warrilow, who, as chief tragedian,” was 
to "disinter some depressing aneodotes," was unfortunately pre- 
vented by illness in his family from attending. A full orchestra 
performed at frequent intervals, and other artistes were Messrs. 
Ambler, Brandon, Corthesy and Kelman, with Mr. W. E. Bradshaw 
at the piano, where he gave an excellent skit on Our Works." 
The occasion was unquestionably a success, and will no doubt be 
enoored next season. 


Institute of Marine Engineers.—The recently published annual 
report for the Seasion 1919-20 announces an increase in the 
total membership of 147. Lord Weir, of Eastwood, has consented 
to continue in office as President for the current year. А list is 
given of papers and lectures delivered during the session, including 
a paper ороп “The Electrification of Ships, by Captain 
Durtnall R. A. F. Various awards for papers, and the allotment 
of scholarships are noted. 

iron and Steel Institute.—The annual meeting will take place 


at the Institution of Civil Engineers in London on Thursday and 
Friday, May 6th and 7th. It will be continued in Sheffield on 


Friday, May 14th. Dr. J. E. Stead, Е.К.8., will preside. The list 


of papers to be read in London includes.the following :— 

C. А. Ablett: Direct Current compared with Three-phase 
Current for driving Steel Works plant.” | 

W. E. Hughes : “ Some Defects in Electro-deposited Iron." 

The list for the Sheffield meeting includes :— 

C. A. Edwards and A. L. Norbury: “Effect of Heat Treatment 
on Electrical Resistivity.” 

A. L. Norbury : “ The Effect of various Elements on Electrical 
Resistivity of Iron.” 


Australian Engineering Institutions.—As the outcome of a 
meeting of the South Australian Institute of Engineers held on 
October 17th last to consider a proposal for affiliation with the 
Electrical Association of Australia, the amalgamation of the various 
engineering societies throughout Australia has been accomplished. 
The two Victorian societies which have joined the new institute 
are the Melbourne University Engineering Society and the Elec- 
trical Association of Victoria. The first general meeting of the 
Melbourne division ‘of the Institution of Engineers of Australia 
was held on October 16th at Collins House. Mr. W.J. Newbigin, the 
convener, stated that the support received had been most encourag- 
ing. It was pleasing to find that a Queensland Bill provided that 
membership of the Institution was a qualification for registration. 
Efforts were being made to obtain a similar provision in New South 
Wales. The Local Government engineers of New South Wales and 
Queensland had joined the Institution, but those of Victoria had 
not yet done so, though it was hoped they would do so shortly, 


thus leaving only one society in the Commonwealth not linked up- 


with the Institution.— 4 дв. 


. National Association of Supervising Electricians. — An 
Interesting paper on Electric Welding" was read before the 
Association by Mr. T. F. Tate, A. M. I. E. E., on March 30th. The 
description of recent developments in this subject, and the practical 
information condensed within the limita of the paper, were highly 


appreciated by the members present. The next paper to be read 
before the Association will be on ' Wireless Telegraphy" on 
Tuesday, May 4th, when arrangements will be made for reoeiving 
and transmitting messages in the Lecture Hall. Visitors are 
invited to attend, and tickets may be obtained on application to the 
Hon. Secretary, 83, Deodar Road, Putney. 


OUR PERSONAL COLUMN, 


Zhe Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, _ 


Mr. J. W. CHURCH, A.M.I.E.E., of the Dover Dockyard 
staff, and for many years in charge of the Dockyard electrica/ 
„ has lett to take up an appointment at Hong 

ong. 

Darwen Town Council has increased the salary of Mr. P 
TAYLOR, assistant electrical engineer, to £260 per annum. 

Mr. W. W. LackiE, till recently general manager and en 
gineer of the Glasgow Т.С. electricity department, was on 
Thursday last week made the recipient of a presentation from 
the head officials of the T.C. departments on the occasion of 
his appointment as an Electricity Commissioner. Chief Con- 
stable Stevenson presided at the gathering. Sir John Lindsay, 
town clerk, made the presentation, which consisted of a silver 
ten service and a silver cigarette box. 

On the retirement of Mr. R. Hupson from the service, the 
Dublin members of the G.P.O. telegraph department pre- 
sented him with a silver tea service and salver. Mr. E. Е. 
oed chief superintendent telegraph department, pre- 
sided. 

A smoking concert was held on March 31st to bid farewell 
to Mr. A. O. Hott, of the Manchester Corporation sub-stations 
staff, who is leaving to take up private contracting work. 
He was presented with a gold watch from his friends on the 
sub-stations staff. Mr. Bolton, the head of the department, 
made the presentation. Recitations and vocal and instru- 
mental music were contributed by members of the staff. Mr. 
Holt will continue to reside in Manchester. 

Mr. A. S. Тома, who has been with the Newcastle branch 
of the General Electric Co. for several years past, has been 
appointed branch manager of the Newcastle depot of the 
Foster Engineering Co., Ltd., at Milburn House, Newcastle- 
on-Tyne. 

The Peterborough Council has selected six applicants for 
the post of electrical engineer and manager to appear before 
it at its meeting on Monday afternoon next, April 12th. 

A Press dispatch from Paris states that M. VAILLANT, head 
of the radiographic service at the Lariboisiére Hospital, who 
since 1910 has undergone eight surgical operations owing to 
X-ray burns, has now had his left arm amputated. He has 
only two fingers left ón his right hand. 

Mr. J. W. THOMAS, B. Sc., A. M. I. E. E., has resigned his 
position as instructor in electrical engineering, Birmingham 
Technical College, to take up the post of assistant general 
secretary to the E. P. E. A. All future communications for 
Mr. Thomás should be addressed E. P. E. A. offices, 65-66, 
Chancery Lane, London, W. C. 2. | 

The London County Council General Purposes Committee 
recommends that Mr. C. D. JoHNson, deputy comptroller of 
the Council, be promoted to the office of controller, at a salary 
of £1,600 (pre-war scale), rising by annual increments of 
£100 to £2,000. 

Mr. E. E. Stark, Christchurch, New Zealand, city elec- 
trical engineer, has resigned.—Commonwealth Engineer. 

Mr. F. P. Sexton, A. R. C. S, A. M. I. E. E. (late chief tech- 
nical assistant to Mr. S. G. Brown, F. R. S.), has opened at 
39, Parliament Street, Westminster, S. W. 1, as a consultant, 
with special reference to gyroscopic compasses, &c., and illu- 
mination. 


War Honours.—We tender our congratulations to the 
following gentlemen whose names appeared in the list of 
appointments or promotions to the Civil Division of the 
Most Excellent Order of the British. Empire for services in 
connection with the war:— | 

KNIGHTS GRAND CROSS (G. B. E.). 
Sir John Denison-Pender, K. C. M. G., managing director of 


Eastern Telegraph Co., Ltd. 
Dr. A. E. Shipley, F. R. S., LL. D., D. Se., vice-chancellor of 


| Cambridge Univeraity. 


KnicHts CoMMANDERS (K. B. E.). 


Prof. W. H. Bragg, C. B. E., D. Sc., F. R. S., Quain Professor 
of Physics, University of London; superintendent of Ad- 
miralty experimental station at Parkston. | 

Mr. J. Devonshire, managing director of London United 
5 Ltd., and London & Suburban Electric Traction 


Mr. John Dewrance, member of Engineering Employers’ 
Consultative Committee, Ministry of Munitions, vice-chair- 
man, Managing Committee, Engineering Employers’ Federa- 
tion; chairman, Messrs. Babcock & Wilcox, Ltd. 

Mr. б. К. B. Elphinstone, O.B.E., technical head of Messrs. 
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Elliott Bros. (London), Ltd. Valuable services in design and 
inanufacture of fire control apparatus for Navy. 

Mr. A. В. Gridley, electrical adviser to Government depart- 
ments. Director of Electric Power Supply. 

Dr. J. E. Petavel, F.R.S., chairman of Aero Dynamics Sub- 
committee of the Advisory Committee on Aeronautics. 
P 995 5 director e Feeding Stuffs Depart- 

; ; managin у 

London Electric Supply Co., Ltd. К ee = 


ComMaNDERS (C. B. E.). 


Capt. J. W. Barber, organiser of travelli 5 
propaganda. в ing kinematograph 


Mr. H. E. Blain, operating mana al 

of London, еч ger, Underground Railways 

rof. H. L. Callendar, F.R.S., LL.D., Professor of Physi 

Imperial College of Science, London.. i ime. 

. Dr, С. C. Carpenter, member, Chemical Warfare Committee 

and Munitions Inyentions Panel, Ministry of Munitions; chair- 

E i сорон Сав Со. f 

г. R. A. zell, chief inspector of telegraph and teleph 

I tes 5 Й - TED UNS 

Mr. J. Edwards, O.D.E., manager, Messrs. Hick, Hargr 
and Co., Ltd. (Munitions Design). nai 

. Mr. A. L. C. Fell, manager of London County Council 

ME A P. M. Flemi | of the 

. Mr. А. P. M. Fleming, O.B.E., vice-chairman of th P 

Eo гоа banin Committee. аз 

rof. Р. F. Frankland, F.H.S., LL.D., Sc.D., Deputy In- 
spector of High Explosives, Birmingham Area, Ministry of 

Munitions; Emeritus Professor of Chemistry, Birmingham 

University. Ж 
Mr. J. B. Hamilton, manager of Leeds Corporation Tram- 

Wilys. | 

3 mo. 5 D. Sc., LL. D., F. R. S., Professor of 
ceanography, University. of liverpool; forei 

Raval Societe, y poo oreigD secretary, 
Mr. A. Н. Human, technical adviser, Electrical Power 

Supply Department, Ministry of Munitions. 

Mr. W. J. Larke, Director General of Raw 

Ministry of Munitions. 

DL Michael Longridge, member, Munitions Inventions 
anel. ! 

Mr. C. Le Maistre, adviser to Aircraft Production. Depart- 
ment, Ministry of Munitions. | 
Mr. Alexander Newlands, engineer-in-chief, Highland Rail- 

way. m 
Mr. G. F. Preston, controller of London telephone service. 
Captain M. H. P. R. Sankey, C.B., bonorary consulting 

engineer to Directorate of Fortifications and Works. 

Mr. Н. Scholey, London member of the Clyde Anti-Sub- 
marine Committee. 

„Mr. J. E. Sears, Junr., superintendent, Metrology Division, 

National Physical Laboratory, Ministry of Munitions. 

Mr. F. J. Selby, secretary, National Physical Laboratory. 
Mr. C. P. Sparks, services to the engineer-in-chief of the 

Admiralty's Department. 

Dr. T. E. Stanton, F.R.S., superintendent, Aero-Dynamical 

Departinent, National. Physical Laboratory. 

M ne 95 ПЕ director of Messrs. Parsons Marine Steam 
Mr. C. Hamilton-Wickes, H.M. Senior Trade Commissioner. 
In the O. B. E.“ class of Honours we observe the names 

of a number of well-known electrical men, including Dr. 

W. M. Thornton, Mr. E. T. Williams, Mr. Frank Gill, Mr. 

H. England, and Mr. C. E. Stromeyer. 


Obituary.—Mr. A. A. Morrarr.—The death has occurred 
jd Mr. Àndrew A. Moffatt, electrical engineer, of High Street, 

yr. 

Mn. E. J. бивект.—Мг. Edwin James Gilbert, superinten- 
dent of the Corporation electricity works at Eccles, has passed 
алуау, In his 49th year. 

Мк. P. W. McDoucaLL.—We regret to record the death, 

which occurred on March 318, of Mr. Percy Walter 
McDougall, A.M.I.E.E., joint managing director of the Penin- 
sular Engineering Co., Ltd., London. Mr. McDougall, who 
was 46 vears.of aue, was late R. N. V.R., and he had been ill a 
long while. He was trained at Faraday House, and later was 
associated with Messrs. Ferranti, Ltd., and the Brush Com- 
pany. 
, Will. —Dr. C. R. CuawonTH, a pioneer in X-ray investiga- 
tion, who died from the effect of exposure to the rays during 
his work, left £2,865. He bequeathed £100 to the Middlesex 
Hospital School of Medicine to endow a prize for physics. 


Materials, 


NEW COMPANIES REGISTERED. 


Widdop Engine Co., Ltd. (165,770).—Registered March 
96th. Capital, £100,000 in £1 shares. To take over the business carried 
on by Н. р at Keighley, Yorks., as Н. Widdop & Co.,“ to acquire 
certain patents for an invention for improvements in centrifugal governors, 
and to carry on the business of manufacturers of and dealers in internal- 
combustion engines, auxiliary deck machinery and other engines, whether pro- 
pelled by gas, oil, electricity or other power, &c. The first directors are: 
К. A. Vinter, Mawcroft, Nether Yeaden, near Leeds; F. ]. Allen, Bridge 
End, Leeds; V. Calverley, Avondale Crescent, Shiplev; H. Widdop, 2, Vale 
Street, Keighley. Minimum cash subscription, 20,000 shares. Solicitor; W. 
Dunn, Parkinson’s Chambers, Hustlergate, Bradford. -- 


C. T. Bowring & Co. (West Coast America), Ltd. 
(165,777).—Private company. Registered March 27th. Capital, £10, in £l 
shares. To carry on in the U.K. or its Colonies or Dependencies, or in 
Chile, Peru or elsewhere, the business oí manufacturers, importers and ex- 
porters of and dealers in plant, machinery, engines, hardware, electrical and 
mechanical engines, agricultural and mining implements, motor cars, aero- 
planes, iron, wood, stone and other building materials, cloth, textiles, clothing, 
furniture, pottery, provisions, canned goods, wines, beers, spirits, drugs, toilet 
preparations, oils, hides, horns, skins, &c. The permanent directors are: F. 
C. Bowring, lerra Nova, Croxeth Drive, Aigburth, Liverpool; Sir Edgar К. 
Bowring, Hyde Park Hotel, W.; Sir John B. Wimble, K.B.E., 23, Cambridge 
Square, W.2; L. B. Stoddart, Ewell Court, Ewell, Surrey; C. W. Bowring, 
New York; E. H. Bowring, Taplow House, Taplow; C. Bowring, Purbright, 
Chipstead, Surrey. A. Dick, oí Lima, Peru, is the first ordinary director. 
Solicitors : Alsop, Stevens, Crooks & Co., 14, Castle Street, Liverpool. 


Sheringham Daylight, Ltd. (165,610).—Private company. 
Registered March 23rd. Capital, £4,500 in ls. shares. To adopt an agree- 
ment with G. Sheringham, and to carry out research work for proving and 
developing the invention therein referred to (not described). The subscribers 
(each with one share) are: G. Н. Sheringham, 1, Clanricarde Gardens, W.2, 
artist; C. C. Н. Milton, 4, Broad Street Place, E.C., engineer. The first 
directors are to be appointed by the subscribers. Solicitor: J. G. Bristow, 1, 
Copthall Buildings, E.C. i 


International Inventions and Patents Exploitation Co., 
Ltd. (165,698).—Private company. Registered March 25th. 


Capital, £1,000 in £l shares. To carry on the business indicated by the 
title, and to adopt an agreement with M. Monot. The first directors are: 
M. Monot, 30, Doughty Street, W.C.; C. S. Hawkins, Penshurst, Dale Grove, 
Finchley, N.; P. б. P. McCulloch, 8, St. James Street, W. Solicitor: L. 
Hubbard, 5, New Court, Lincoln's Inn, W.C. Registered office: 5, New 
Court, Lincoln's Inn, W.C. 


De Martis Accumulators, Ltd. (165,685).—Private com- 
pany. Registered March 25th. Capital, £200,000 in £1 shares (100,000 8 per 
cent. cumulative preference). To carry on the business of electrical engincers 
and contractors, suppliers of electricity, manufacturers of and dealers in rail- 
wav, tramway, electric, magnetic, galvanic and other apparatus, &c. The. 
subscribers (each with one share) are: Е. С. Exell, 20, Copthall Avenue, E.C., 
accountant; P. W. Evenett, 30, St. Aubyns Road, Upper Norwood, S. E., 
managing clerk. The subscribers are to appoint the first directors. Registered 
office: 70, Lombard Street, E.C. 


William Roman Co., Ltd. (165,815).—Private companv. 
Registered March 27th. Capital, £10,000 in £1 shares. То take over the 
business carried оп by G. Е. Walker at B16, Queen Insurance Buildings, 
Liverpool, and to curry on the business of agents for electrical and mechanical 
engineers, manufacturers of and dealers in electrical apparatus, engineering 
and shipping equipment, und manufacturers of colours, paints and oils, &c. 
The first directors are: G. Е. Walker (managing director), Clif Cottage, 
Hoswall, Cheshire; D. P. O'Brien, Saaefell, Rock Ferry, Cheshire. Solicitor : 
С. W. Allen, 41, Castle Street, Liverpool. Registered office: B16, Queen 
Insurance Buildings, Dale Street, Liverpool. 


Dimpo, Ltd. (165,833).—Private company. Registered 
March 29th. Capital, 25,000 in £1 shares. To construct, equip, repair, main- 
tain and work tramways, to run motor and other vehicles, to let spaces tor 
advertisements on vehicles, &c. The lirst directors are: Miss D. V.. A. Ward, 
Grosvenor Villa, Bramley, Leeds; Miss G. V. J. Ward, Grosvenor Villa, Bram- 
lev, Leeds; Miss C. W. Ward, Grosvenor Villa, Bramley, Leeds. Solicitors : 
Bromley and Walker, Leeds. Registered office: 36, Commercial Strect, Leeds. 


Riglite Manufacturing Co., Ltd. (165,819).—Private com- 
pany. Registered March 29th. Capital, £5,000 in £1 shares. To carry on the 
business of electrical, mechanical, motor and general engineers, manufacturers, 
dealers, repairers, &c. The first directors are: C. Н. Brown, 89, St. Mar- 
garets Road, St. Margarets-on-Thames; W. R. Goodman, 89, St. Margarets. 
Road, St. Margarets-on-Thames; K. J. Goodman, 89, St. Margarets Road, 
St. Margarets-on-Thames; T. Craig, 89, St. Margarcts Road, St. Margarets- 
on-Thames. Registered office: 18, Cowleaze Road, Kingston-on- Thames. 


Durrants Engineers, Ltd. (165,780).—Private company. 
Registered March 27th. Capital, £5,000 in £1 shares. To carry on the busi- 
ness of sanitary and electrical engineers, founders, tool makers, &c., and to 
adopt an agreement with A. 6. Durrant and W. E. Durrant. The first 
directors are: А. E. Durrant, A. M. I. I. E., 4, Suffolk Road, Lowestoft, elec- 
trical engineer; W. Е. Durrant, 5, Beach Road, Lowestoft, sanitary engineer. 
Solicitor : J. A. Nicholson, Grove Chambers, Lowestoft. 


Electrical Appliances (Blackpool), Ltd. (165,883).—Pri- 
vate company. Registered. March 29th. Capital, £5,000 in £1 shares. To 
carry on the business of electricians, electrical and mechanical engineers, &c. 
The first directors are: E. Jones, 3, Central Road, Blackpool; W. Outhwaite, 
9, First Avenue, Blackpool; T. S. Jones, 85, Reads Road. Blackpool; А. 
Mortimer, 110, Reads Avenue, Blackpool. Qualification, £500. Registered 
office: 1, South King Street, Blackpool. 


United Electrical Co. (Birmingham), Ltd. (165,910).— 


Private company. Registered March 30th, Capital, £5,000 in £1 shares. To 
take over the business of engineers carried оп by б. D. Mann, S. E. Sheer- 
man and F. К. Pendergast, formerly at Newhall Chambers, Newhall Street, 
but now at 47, Summer Row, Birmingham, as the United Electrical Co. Per- 
manent directors: G. D. Mann, 54, Audrey Road, Small Heath, Birmingham; 
S. E. Sheerman, 97, Earlsbury Gardens, Birchfield, Birmingham; F. R. Pender- 
gast, 46, Wilton Road, Chorltoncum-Hardy, Manchester. Registered office: 
47, Summer Row, Birmingham. 


Premier Electric Welding Co. (Mersey), Ltd. (165,602).— 


Private company. Registered March 23rd. Capital, £60,000 in £1 shares. To 
acquire from the Premier Electric Welding Co., Ltd. (' Parent” Co.) the 
business of the Parent Company as carried on in and near Liverpool, and to 
carry on in the U.K. the business of welders of metals, &c., but not to ac- 
quire the patents or patent rights of the Parent Company nor to sell welding 
plants which are manufactured in accordance with such patents. Such 
rights are to remain the sole property of the Parent Company, but the 
Parent Company may employ this company as agents for the sale of the 
said welding patents The subscribers (cach with one share) are: J. б. de 
Odingsells Coke, R.N., Bank Buildings, St. James’ Street, S. W., director of 
companies; A. L. Haggertv, Bank Buildings, St. James’ Street, S.W., secre- 
tary. The subscribers are to appoint the first directors. Solicitors: Bircham & 
Co., 46, Parliament Street, S.W. d 


Cahir Electric Supply Co., Ltd. (4.935).— Registered in 
Dublin, March 22nd. Capital, £6.000 in £1 shares. To carry on business as 
electrical engineers, suppliers of electric light, &c. The subscribers are: 
Lieut.-Col. R. Butler, D.L.. Cahir Park, Cahir, 500 shares; W. M. Ryan, 
J.P., The Square, Cahir, draper, 200 shares; J. P. Hill, Relbrae, Cahir, whole- 
sale commission agent, 200 shares; C. M. Downey, Castle Street, Cahir, 
grocer and wine merchant, 200 shares; E. O'Connor, Bridge Street, Cahir. 
cattle exporter, 100 shares; W. H. Irwin, The Square, Cahir, grocer and 
wine merchant, 200 shares; |. Walsh, The Square, Cahir, draper. 200 shares; 
M. Kennedy, The Square, Cahir, victualler, 150 shares; T. J. Walshe, Abbey 
Street, Cahir, corn merchant, 50 shares; J. T. Burke, The Square, Cahir, 
wine and spirit merchant, 100 shares. Secretary: J. Moloney. Registered 
office: Chapel Street, Cahir. 


North Bolivian Power and Estates, Ltd. (165,657).—Pri- 
vate company. Registered March 24th, Capital, £1,000 in £l shares. To 
carry on the business indicated bv the title. and that of bankers, capitalista 
and financiers, &c., and to adopt an agreement with E. F. Lamb and J. R. 
leach. The first directors are: E. F. Lamb, 59, Plaistow Lane, Bromlev. 
Kent; E. Devereux, 96, Elmbourne Road, Tooting Beck, S.W.17. Registered 
office: 16, Dashwood House, E.C.2. 
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CITY NOTES. 


7и Mr. Ј. Annan Bryce presided at the an- 
Metropolitan. 


nual meeting held on March 29th at the 

.. Vickers Central Hall, Westminster. After refer- 
Electrical ring to the balance sheet, he said that the 
Co., Lid. available profit for the year was 4320, 660, 


| an increase of 474,085, or about 30 рег 
cent. Considering the difficult times through which they were 
passing, the results were satisfactory. ‘The orders received 
during 1919 exceeded those of 1918 by about 20 per cent., 
and the value of orders on hand at the end of the year by 
about the same percentage. The orders received during the 
first two months of 1920 were nearly thrice as large as those 
taken during the same period of 1919, but while it was gratify- 
ing to know that the deinand for their products wus increas- 
ing so fast, he warned them against forming any estimate 
of results founded merely on increase in volume of business. 
In former days work in progress represented а much smaller 
percentage than now of the total cost of products sold. The 
reasons were many; increased amount of material needed for 
stock, diminished output of labour, difficulties of transport, 
and at this particular moment, the aftermath of the railway 
strike in September last, and of the moulders’ strike, the 
effects of both of which were still operating in the delay of 
shipments and would adversely affect the results of this year. 
The combined effect of all these causes was that they were 
not turning their capital over so often, while at the sanie 
time the increased volume of business required the investment 
of wuch larger amounts in plant, machinery, and buildings 
to enable them to handle it, and there was, moreover, trouble 
in getting the labour capable of dealing with it. It was to 
be hoped that some of these difficulties would prove to be 
temporary. Referring to the moulders’ etrike, this affected 
this company as well as all other engineering concerns in 
the country. The relations between the management and the 
moulders were perfectly satisfactory, and since they had re- 
turned to work they had done their best to increase their 
output, and so to restore the equilibrium of the work in 
progress in the shops. The strike lasted from September to 
January. This company did not suffer so much as some other 
engineering firms because.in some of their departments where 
castings did not form a limiting factor, they were able to 
carry on practically throughout the trouble, while concerns 
engaged in work entirely dependent on castings had to sus- 
pend manufacture altogether when they were no longer to 
be had. The moulders ceased work at a moment when it 
was essential that every effort should be made to increase 
the output of the country. The result of the strike had been 
to militate seriously against the country's quick recovery 
from the war, and unhappily its evil eflects would continue 
to be felt for many months to come. While the company had 
so far been exempt from individual trouble, the difficulties 
inherent in the general attitude of labour affected them, as 
they did all industries. There was a large drop in the output 
per man employed. The management was convinced that the 
shortening of the working hours had had a direct influence 
on this result, as the company was producing less per man 
per hour than formerly, in spite of the argument that the 
shortening of hours would mean increased production per 
hour. They were at present suffering from a shortage of 
male labour. The number of men and women workers, ex- 
clusive of those on the staff, was, on December 3186, 4,791, 
nearly 2,000 less than it was before the moulders’ strike. 
The numbers were being gradually built up again, and at 
present reached 5,700, & figure, however, which was inade- 
quate for the business, and the management was uncertain 
whether, notwithstanding the large number of men shown 
by the unemployment returns to be without а job, it would 
be able, notably in the case of certain departments where 
special skill was required, to secure the number wanted to 
deal with the increasing business. The difficulty was partly 
caused by the housing question. The average weekly earnings 
had risen as follows during the period 1912-19: Males, from 
278. 6d. to 6ls., and women from 12s. 3d. to 37s., the figures 
including boys, girls, and night shifts. The earnings of the 
males did not rise in the year 1919 owing to the absence of 
overtime and piecework. Another difficulty was the delay 
In supply of material. The delay was not so serious since 
the removal of Government restrictions, but was still во con- 
siderable as greatly to hamper the programme of work. Con- 
centrated efforts had been made to speed up their suppliers 
by special appeals, and the position now showed signs of im- 
provement. If they could surmount these difficulties and 
succeed, with the aid of the large capital expenditure now 
being incurred, in providing the increased plant necessary 
to handle the largely increased orders, the management looked 
with confidence to the future. After stating that in the last 
few years the company had embarked on several new lines 
of manufacture, the chairman described the principal classes 
of manufacture that the company was now providing. He 
mentioned that they had just taken the Manchester Corpora- 
tion order for two 95.000-kw. sets for its new super-power 
station. They had turned their attention to the production 
of marine turbines, and were booking increasing orders. In 
regard to switchgear suitable for super-stations, they had at 
Present jn hand switches with a breaking capacity of some- 
thing like 750,000 K. v. A. In connection. with their subsidiary 


companies, they were also manufacturers of electric lampe 
and were just about to commence the manufacture of certain 
lines of heating and cooking apparatus. "The speaker later 
referred at some length to the labour situation. The lion 
in the path " was suspicion—suspicion on both sides. There 
were already welcome signs that scales were falling froin 
eyes on both sides. Many of the Labour leaders realised the 
problem and its solution; and the many set-backs lately 
suffered by the extremists showed that their influence was 
on the wane. The root fallacy entertained, he believed un- 
selfishly 1n the case of the majority of the workers, that the 
individual’s work must be restricted lest there be not enough 
work to go round, was still unhappily prevalent, though there 
never was во little ground for it as at present. It was poison- 
ing every industry, and demanded constant refutation by 
every leader of labour. It was the product of ignorance, 
and if with more knowledge it had disappeared in America, 
surely more instruction would prove its antidote here also. In 
America the worker in any industry earned twice or three 
times as much as he would here, because his output was 
twice or thrice as great. He had no fear of new machines, 
for he knew that the diminished cost they ensured increased 
the demand for his labour instead of lessening it, аз the worker 
here ignorantly imagined. At present their output per man 
was diminishing. It was the same in every industry. Таке 
the bricklayer. Personally, he believed that the sole per- 
manent remedy for the distrust which was at the root of the 
trouble was an identification of interest, whether in the 
form of payment by results or sharing of profit. It had so 
far apparently been the policy of the trade unions to dis- 
courage any movement in this direction owing to suspicion 
of the motives which might underlie any scheme for identifi- 
cation of interest. The company had lately had an apparent 
symptom of the existence of such a suspicion. £100,000 out 
of the million issue of ordinary shares had been eet aside for 
subscription by the employés, with а provision of facilities 
for an advance on easy terms of interest and repayment to 
enable them to subscribe. The result was disappointing. 
Out of those £100,000, only about £10,000 were taken up by 
the workmen. The ordinary shares at once went to a sub- 
stantial premium, and he hoped that if a similar opportunity 
was again furnished the workmen would know better how 
to avail themselves of it. As regards this aspect of the 
question there were some signs of increasing knowledge. А 
few days ago, at а meeting of the Federation of General 
Workers, presided over by Mr. Clynes, it was determined to 
consider the question of payment by results. There were 
many signs that employers on their side were far more die- 
posed to take а more human view of their relations to labour 
than many of them were inclined to do in the past, when 
the fault wag in many cases on their side. It was rather 
for them to devise the means of producing harmony of in- 
terest. The methods would necessarily vary with the circum- 
stances of the particular industry, but with good will on both 
sides it should not be beyond the wit of man to arrive at 
a solution in each case. | 


The annual meeting, held on March 


British 30th, was preceded by an extraordinary 
Aluminium general meeting at which the resolutions 
Co., Ltd. were confirmed increasing the capital by 

£500,000 and capitalising part of the re- 
serves. Mr. A. W. Tait, who presided, in addressing the 


annual meeting, said that the trading profit was £292,327, a 
decrease of approximately £59,000. Interest on deposits and 
dividends on investments fell by £13,000. The decrease 
in trading profit had arisen since the cessation of hostili- 
ties and the stoppage of war work had caused a 
large accumulation of stocks of metal in the hands of the 
Government and of the manufacturers. It naturally took 
some time before industry could get going again upon its 
ordinary peace-time employment. For some months after 
the armistice the demand for the metal was almost negligible, 
and the company had to reduce the production of its various 
works to avoid piling up large stocks, and these conditions 
continued for at least the first seven months of the year. At 
the end of that period there were indications of a revival of 
demand, which had since gone on increasing, and in con- 
sequence, orders were given that the works should again 
be brought up to full output. and in course of time this waa 
done. The demand since then had continued to increase 
steadily, and the works were now fully engaged in giving 
their maximum output, and it looked as if this would con- 
tinue for some time to come. "There was а healthy demand 
not only in this country, but also abroad, to meet the heavy 
requirements for the motor trade and for domestic utensils. 
Another factor in the situation was that practically during the 
whole of 1919 a substantial percentage of the sales made by the 
company was on account of the Government, in accordance 
with an arrangement made by them with the producers, so 
that the stocks in their hands could be gradually reduced. 
The existence of this stock was always a disturbing element 
in the industry, because manufacturers feared that at some 
time or other this stock might be forced upon the market for 
immediate realisation, The arrangements made were, there- 
fore, as much in the interests of the industry generally аз 
еу were in those of the Government. and this steadving 
effect enabled manufacturers to proceed with the purchase of 
their ordinary requirements with a certain measure of con- 
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fidence. The stock at the beginning of this year had come 
down to reasonable proportions. The company entered into 
negotiations with the Government, and finally purchased the 
whole of the balance of stock in their hands at January 3let 
last. In order to stimulate the demand, the price of alumi- 
nium was considerably reduced at the beginning of 1919, as 
compared with that of the previous year, and was maintained 
at the reduced figure during the whole of the period. There 
had been а small increase in price since the beginning of 
the current year. Now that these matters had been over- 
come and industry had returned in a.large measure to its 
ordinary business, tbe prospects of the aluminium industry 
were good. They could foresee increasing demands in the 
motor, electrical, and other industries, and these demands 
were at present largely in excess of pre-war requirements. 
Although the productive capacity of aluminium was greatly 
increased throughout the world, particularly in America and 
Norway, during the war, it would seem as if this increased 
production was being rapidly absorbed, and that it would 
not be very long before further developments would require 
to be carried out in order to keep pace with consumption. 
The situation was, however, a little obscure, owing to the 
fact that the industry in France and in Switzerland was 
considerably handicapped at the present moment by the 
shortage of essential raw inaterials, such as coal, and, with 
regard to Switzerland, also bauxite. The large works which 
were put up in Germany by certain manufacturing interests, 
with the assistance of the German Government, depended 
entirely upon electricity generated by means of brown coal 
or lignite, and it was not considered probable that these works 
could be continued economically in normal times, although, 
owing to the great lack of essential metals in Germany, they 
might be continued in operation to a certain extent for some 
time yet. The company promoted a Bill for the development 
of a large water power in Scotland, which was known as the 
Lochaber Water Power Bill, but on account of opposition in 
the House of Lords, it was withdrawn on second reading. 
The Government had laid considerable stress upon the neces- 
sity of developing the natural resources of this country, one 
of which was water power, but he did not think that the 
company could usefully proceed further with their echeme 
until the policy of the Government with regard to hydro- 
electric development had been definitely settled. A Com- 
mission had been appointed to investigate the resources of 
the country in this respect, and а large amount of work had 
been done, but the final report of the Commission had not 
yet been made. He hoped it would be delivered in the near 
future, and that the Government would promptly announce 
its policy. The company would then again carefully consider 
the position, and should they decide to proceed further, the 
shareholders would be called together. As to the Orsiéres 
power scheme in Switzerland, upon which the company had 
already spent substantial sums of money, and which was 
closed down during the whole period of the war, work was 
recommenced during 1919, and it was hoped that they might 
be able to complete the construction of the tunnels, intakes, 
and penstock during the year. It was not intended, however, 
at the present time to place orders for the construction of 
the pipe line or for the erection and equipment of the power 
house and factory, in the hope that by the time this becomes 
necessary the situation on the Continent with regard to labour, 
materials, and transport would have become more clearly 
defined than at present. Costs of production had shown 
substantial increases, and the difficulties of obtaining essential 
raw materials, such as bauxite, coal, &c., had also increased, 
and the maintenance of supply to keep the works in opera- 
tion had been a matter of great anxiety on more than one 
occasion during the year. The speaker referred to the balance 
sheet and the profit and Joss account, to ihe reserves and 
bonus distribution, and to the services rendered by Mr. 
Murray Morrison, the general manager, and others. 


Mr. H. R. Hogg, presiding at the an- 

Sunderland nual meeting, said that the tramways 
District Electric operated in a colliery district, and the 
Tramways, Ltd. healthy state of things with all colliery 
workers had been reflected in the gross 

takings, which had exceeded not only those of the previous 
year by £12,963, some 34.9 per cent., but compared with 1914, 
by about 76 per cent. The upkeep of the property was during 
the war seriously interfered with by want of labour. Nearly 
everything which had to be postponed till now, and had to 
be done to-day, was costing far more than the rise 1n receipts 
could compensate them for. They were under the serious 
necessity of having to renew rolling stock, track, cables, elec- 
trical equipment, as well as enlarging car sheds, repairing 
shops, office accommodation, &c., all at prices from two to 
three times higher than they were at the beginning of the 
war. AS the traffic was steadily growing they had to put 
themselves in the pesition of being able to carry quite 
6.000,000 passengers annually, as compared with 44 millions 
six years ago. The cars, which had not been able to be 
renewed during the war, had suffered very severelv from 
being overworked, and must be gradually replaced at а cost 
of nearly 42.000 each for which they were paying £700. and 
even then they were unable to get delivery at fixed dates. 
The cost of current had been increased by nearly 100 per 
cent., and would no doubt be dearer etil as coal went up. 
They were paying the staff large increases in salaries and 


wages. The money had to come from somewhere, and they 
had not so far been allowed to raise the fares beyond the 
table fixed by the Act 17 years ago, when the cost of every- 
thing was on a very different scale. Investors would not find 
money for such work unless there were receipts to provide a 
fair rate of interest. They hoped there was some prospect 
now of justice being done to the tramway industry, but 
serious delays might be created before any increase could 
be collected. 
The annual meeting was held at New 
Waste Heat and  castle-on-Tyne on March 29th. Mr. Е. S 
Gas Electricity Newall, the chairman, eaid he had to an 
Generating nounce with regret that Dr. J. B. Simpeon, 
Stations, Ltd. the chairman of directors, was now a con- 
firmed invalid, and it was doubtful if he 
would be able to attend any subsequent meeting. Proceeding, 
he said the actual capital expenditure during the year had 
been £45,000, practically all of which had been expended 
on Horden power station. During the year, however, an 
agreement providing for plant of the value of £25,985 on the 
hire-purchase terms, had terminated, and the amount had 
been taken out of both the capital expenditure and redemp- 
tion fund accounts. The actual capital expenditure, therefore, 
was £19,000. The completion of the Horden power station 
had been considerably delayed owing to various causes, the 
chief of which had been the moulders’ strike. Practically 
all the plant was now in the station, and it was hoped to 
get it into commission about the middle of the year. The 
new plant at Weardale had been in operation at various times 
during the year, but it had not yet run continuously. The 
plant was a new type of internal combustion engine using 
gas from the coke ovens, and in such plant delays were 
bound to occur in getting it into proper working order. 
There had been many delays in obtaining deliveries of mate- 
rial, and particularly in getting those special parts required 
іп а new plant made satisfactorily. The engine had proved 
itself very efficient, using rather less than half the amount 
of coke-oven gas per H.P.-hour, compared with the existing 
boiler and steam plant. There had been a further diminution 
in the amount of steam placed at their disposal, and this 


had resulted in a still further decrease of units generated 


of about 2 per cent., compared with the previous year. Dur- 
ing this year they might look for a better output, as, of 
course, the blast furnace works, from which they derived 
most of their steam, were very busy. They had spent a 
further £1,470 on experimental work. The experiments were 
being conducted upon the more efficient utilisation of coal 
in electric power stations, and eo far the results, subject to 
some slight minor modifications and adjustment in the design 
of the plant were satisfactory. He had mentioned last year 
certain proposals which had come before the directors re- 
garding a further waste heat station, but, во far, this had 
not fructified, and the matter was stil under consideration. 
The profits of the year had shown an increase of £981. 


Ceara Tramway Light & Power Co.—'' The Financial 
Times ” states that holders of the 5 per cent. first debenture 
stock are informed that, in consequence of the rise in Brazilian 
exchange and the improved prospects of the company, the 
arrangement made between the company and the holders of 
the 5 per cent. first debenture stock on April 28th, 1916, 
whereby the latter agreed to а reduction in the rate of in- 
terest payable upon their stock will be terminated prior to 
the expiration of the period fixed under that arrangement. 
The payment of interest falling due on June Ist next will 
therefore be inade at the full rate of 5 per cent. in sterling. 


Cleveland and Durham Electric Power, Ltd.—The report 
shows & profit for the year of £40,308, plus £12,305 brought 
forward. From this £14,000 is carried to reserve for plant 
renewals and improvements. Interest on debentures, &c., 
absorbs £25,282, leaving £13,331, which is to be carried for- 
ward. The connections to systems at the end of the year 
amounted to 113,951 H.P., as compared with 105,080 f. p. The 
capital expenditure on works during the year was £26,146. 


Ward & Goldstone, Ltd.—Interim dividend on 7 per cent. 
participating preference shares has been paid. The final divi- 
dend is due September 30th, when it is anticipated that & 
participating dividend for the half-year ended March, 1920, 
will also be paid. 


Callender's Cable & Construction Co., Ltd.—A meeting 
is called for April 15th to consider resolutions dividing the 
existing 180,000 £5 shares into 900.000 shares of £1 each. and 
increasing the capital by the creation of 400,000 “В " 7% per 
cent. preference shares. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter ended March 31st, 1920, of 15s. per cent. on 
the ordinary stock and £L 10s. per cent. on the preferred 
stock, less tax. 


Lanarkshire Tramways Co.—The company is offering 
3.430 new shares of £10 each to existing holders to pay part 
towards the purchase of certain lines owned by the Cor- 
poration (£61,000), and now leased to the company. 


аи ⅛ ů CN 


Vol, 86. No. 3,311, APRIL 9, 1990.] 


THE ELECTRICAL REVIEW. 


471 


Stock Exchange Notices.—The Committee has specially 
8 oper in the undermentioned under Temporary 
Regulation :— 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
—25,000 ordinary shares of £10 each (issued at £13, of which 
£6 10в. is paid), Nos. 50,001 to 75,000, and fractional certifi- 

tes 


cates. 
British Electric Transformer Co., Ltd.—25 ordinary shares 
of #1 each, fully paid, Nos. 135,499 to 135,523. 
Metropolitan-Vickers Electrical Co., Ltd.—20,172 ordinary 
shares of £1 each, fully paid (Nos. 6,185,001 to 6,205,172). 
! Committee hag specially allowed dealings in the shares 
of the following :— 
British Electric Transformer Co., Ltd.—48 ordinary shares 
of 135 a» fully paid (Nos. 135,380 to 135,398 and 135,466 
to А : 


Windsor Electrical Installation Co., Ltd.—During 1919 
new lamp connections were 3,876 (30 watt), as against 815 
for 1918. New capital expenditure £4,465. Profit, including 
£338 brought forward, £5,551. Debenture and other interest 
£457; 5 per cent. preference dividend £824; depreciation, 
renewal, and reserve fund, £2,000; directors’ fees (free of tax), 
£350. Dividend on ordinary shares 3j per cent., less tax; 
£591 carried forward. The improvement is due to increased 
revenue and to economy effected through the working ar- 
rangement with the Slough Co. 


Slough & Datchet Electric Supply Co., Ltd.—New capital 
expenditure during 1919 £23,014, chiefly for new machinery 
and a larger cable to Eton in connection with the increased 
bulk supply to the Windsor Co. The lamps and motors 
connected during 1919 were 43,355, against 40,508 for 1918. 
Units sold, 1,571,338 for 1919, against 1,759,737 for 1918. 
Revenue 1919, £18,714; 1918, £16,971. Net profit £6,350. 
£2,500 to depreciation and reserve. Dividend 5 per cent., 
leas income tax. £1,230 carried forward. The capital is to 
be increased to £125,000 by the creation of 50,000 cumulative 
preference shares (74 per cent.) of £1 each. 


France.—The shareholders of the For 
Nord et de l'Est have authorised the direc 


et Aciéries du 
to issue shares 


or bonds to the amount of 7,972,000 fr., and eventually, by 


convenient etages, to 24,000,000 fr. The company has lately 
entered into relations with two other companies, the 
Société des Usines de l'Eepérance and the Société Métallur- 
gique de Pont-á-Vendin, and the freeh capital is intended 
or the reconetruction of works damaged during the war and 


for a more energetic enlargement of the companies’ operations. 


Companies to be Struck off the Register.—The following 
are to be struck off the register within three months unless 
cause is shown to the contrary :— 

Alexandra Electrical & Engineering Works, Ltd. 

Cathodes, Ltd. 

Munster Electric Lighting Oo., Ltd. 

Phoemso Armouring & Cable бо., 144. 

William Taylor (Electric Lamp) Со., Ltd. 


. Hadfields, Ltd.—Sir Robert Hadfield presided at the an- 
nual meeting at Sheffield on March 29th. He referred to the 
great difficulties of reconstruction, and to the trouble experi- 
enced in securing the workers’ co-operation to give continued 
and increased production. The moulders’ strike had brought 
unavoidable delays generally to industrial work. The meet- 
ing approved of the proposal to increase the capital of the 
company by £500,000 and to enter into the agreement with 
Harper Bean, Ltd. 


“Argentine Tramways & Power Co.—After providing for 
debenture interest and sinking fund and putting 24, to 
reserve for renewals, £5,356 remains, and this is to be carried 
forward in view of the considerable expenditure that is re- 
quired for extensions of the power plant and for the com- 
pletion of the tramways to comply with the terms of the con- 
cession. 


Bromley (Kent) Electric Light & Power Co., Ltd.—Dur- 
ing 1919 the connections increased from 4,854 to 5.111 kw. 
he gross profit was £10,479, against £7,744 in 1918. After 
meeting debenture interest, &c., £2,937, and adding £1,404 
brought forward, the balance is £8,946, out of which a divi- 
dend of 4 per cent. is to be paid; £4,500 is to be put to 
renewal reserve account, and £1,446 carried forward. 


British Ever-Ready Co., Ltd.—A meeting is called for 
April 19th to consider a reconstruction scheme under which 
a new company—the Ever-Ready Co. (Great Britain), I.td.— 
will be formed with a capital of £500.000 in 300.000 ordinary 
and 200,000 participating preference shares of £1 each. 


Vulcan Boiler & General Insurance Co., Ltd.—Dividend 
12 per cent. and bonus 4 per cent., less tax, making 95 per 
cent. for 1919. To investments depreciation fund £7,500: to 
superannuation and benefit fund £2,500: carried forward 
£8,151. | 


Dictograph Telephones, Ltd.—We are informed that at 
the annual meeting held on March 29th it wae reported that 
1919 was the company's most succeesful year. Dividend 15 
per cent. on the ordinary shares and 38. 6d. per share on the 
deferred shares. Carry forward £4,021. 


W. T. Henley's Telegraph Works Co., Ltd.—The profit 
during 1919 was ‚868, less £34,743 directors’ and audi- 
tors’ fees, debenture interest, and amount written off for 
depreciation on buildings and machinery, leaving £168,625, 
plus £122,009 brought forward. Income tax £45,458; to re- 
serve £20,000;.to reserve for depreciation of securities 59,543; 
preference dividend £9,000; staff sion and deferred pay 
funds £5,000; dividend on the ordinary shares (interim 64., 
final 2s. 6d., making 3s. for the year), £60,000; carried for. 
ward £141,633. Provision has been made in the accounts in 
respect of the liability for excess profits duty to the end of 
1919. The amount debited for depreciation includes an amount 
for special depreciation on machi ery, due to the circum- 
stances arising out of the war. Henley's Tire & Rubber Co., 
Ltd., the whole of the capital of which is held by the com- 
pany, hae had a successful year's irading. 


Madras Electric Tramways (1904), Ltd.—Gross profit 
for 1919 £33,839; £12,000 to depreciation and near ac- 
count; brought forward £4,820. Preference dividend, less 

» £6,000. Dividend on the ordinary shares, 8 cent., 
free of tax. Contribution to a gratuity fund for ¢ е benefit 
of employés in Madras £1,000; to general reserve £3,000; 
carried forward, subject to excess profits duty (if any) £4,944. 
The running account waa adversely affected by the strike 
in the early part of 1919. Wages and cost of materials having 
continued to advance, fares were revised, but the revisions 
have only partially met the enhanced cost of running. The 
traffic receipts and the expenditure in Madras show increases 
of 9 per cent. and 19.6 per cent. respectively on 1918. 


Newcastle-Emlyn & District Electric Supply Co., Ltd.— 
The annual meeting was held last month. Dividend for 1919 
6 per cent., free of tax. Revenue from supply of current in- 


20 per cent. The engineer i i 
5 gin 18 preparing a scheme 


Vickers, Ltd.—Final dividend of 1s. 3d. per share on th 
n shares, making a total of 113* per 35 free of Wi. 
or ° А 
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STOCKS AND SHARES, 


TUESDAY EVENING. 


Ir cannot be said that the Stock Exchange markets’ hav 

recovered from their Easter holidays so far, and to-day (have | 
day) businees turned out to be somewhat confused, and the 
tendency turned heavy after being good. Until the Budget 
is opened it is not to be supposed that money will show 
much enterprise or elasticity. The ecores of new issues that 
make a feature of the present year have erected a new stan- 
dard of yield to which prices all round are mechanically con- 
forming. Upon shares in companies paying 10 per cent. on the 
ordinary capital, the public now look for an 8 to 10 cent. 
return, and the consequence is that quotations are bound io 
decline if they do not promise such a yield. It may be that 
more general appreciation of this factor will explain various 
falls in Stock Exchange prices that puzzle—perhaps somewhat 
exasperate—holders of industrial ehares. | 
„ To take the case of an electrical manufacturing company aa 
illustration : а year ago its dividend, say, of 10 per cent. would 
have entitled the £1 shares to etand at 25s., assuming the 
concern to be a sound and progressive one. But to-day, there 
are eo many competitors for the investor's money that these 
same shares may droop to the neighbourhood of par before 
they begin to look attractive again. Nevertheless, the procees 
of decline in prices is not alwaya understood by shareholders, 
who become ‘uneasy at the ever of this whittling-down 
of values. which is, however, due to the general financial con- 
ditions all round. 

The electricity supply list shows signs of wavering, and 
several falls, ranging from } to 3, have taken place. City 
Lights and County ordinary, London Electric preference, and 
Metropolitans are all 28. 6d. lower. The returns in this list 
are gradually approximating an 8 to 10 per cent. level. 

Many congratulations to Sir H. B. Renwick upon his 
K.B.E., a distinction well and truly earned by one to whom 
the London electric lighting industry owes more than is some- 
times supposed. The honour comes to him through work in 
connection with the Ministry of Food. 

Marconis have been again in considerable favour, and the 
parent shares are бв. 3d. up. Cable shares as a whole are 
active, without showing marked variation in prices. The lists 
remain open until April 15th for sending in applications to the 
new issues of the Eastern, and the three other companies— 
Eastern Extension, Western and Globe. The premiums are 
fairly well maintained.. With the falls in the existing securi- 
ties, the prices of old and new have hecome so nicelv balanced 
that between the two classes there is not much actual differ- 
ence, making allowance for dividend payments. Tt may not 
be too late to remind allotteeq of the substantial price they 
can get for their rights should they not wish to take up the 
new shares. - 

Oriental Telephones are another 28. 6d. lower at 23, and 
rumours are current ae to a possible melon-cutting scheme in 


connection with the company. These rumours are held to be 
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the inspiration, M. the mysterious jump | to. over £3 which 
recently occurre 

The replf of the Lamp Manufacturers to the recent stric- 
tures of the Commissioun is interesting, but has no influence 
upon prices in the share market. Edisons are dull at 22s. 6d. 
General Electric new ordinary went firmer to 55. 3d. pre- 
mium; after the lists closed for sending in renunciations. The 
new preference stand at IS. discount. New India-Rubber 
shares started at a trifling premium of about 3s. 6d., but are 
now difficult to sell to any advantage. For the half shares, 
one-and-threepence was bid. Telegraph Constructions have 
fallen £1 to 943.  India-Rubber old are £2 down at 14. 
'Metrapolitan-Vickers preference at 22 are a better market. 
Babcock & Wilcox remain heavy, with a further drop to 3}. 
Labout apprehensions. Iron, steel and armaments are mostly 
dull. Brush ordinary has put on 5 points at 115, and the 
stock is in good demand. 

Indergrounds hold their ground, thanks to the fare-raising 
expentations. Bus A," as the shilling’ shares of the com- 
pany are called, have hardened to 7s., and the income bonds 
retain their J points gain at 74. Mexican transport issues con- 
tinue depressed: Brazil Tractions moved back to 50, but may 
recover, as the strike on Brazilian railways i8 settled, and there 
is more disposition to look favourably upon the country's 
securities, With the rise in American exchange. the various 
dollar“ stocks are lower in most departments. Further 
evidence of demoralisation in the Paris exchange is an un- 
favourable faetor to many of the Stock Exchange markets. 
Talk of an early improvement in the price of raw rubber helps 
to steady rubber share quotations. The expected inrush of 
buying orders to all the markets has failed to materialise, -and 
the eaten optimisms are, so far, шыш disappointed, 
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um SHARE LIST OF 555 COMPANIES. 
Номи ELmormiciITY COMPANIRS. 
LET ' Dividend Price 


ie tea Ge SG of Avr тім 
Dow Ж, . ibis. 1919, 1520. Rise or fall. р 


. 
~- -— ме 


ә 


Brompton Ordi [E] eo 8 19 64 — £9 4 R 
Oharing Oross Ordinary ee ee 4 7 А — 9 6 8 
8 do. do «Pref... «4 4 2 8 8 8 
ee ee ee 8 4 8xd — 6 8 4 
eh 2 pot London: 8 10 184xd — i 712 4 
do. 6 рет "cent. Pref. . 0 0 6 8 xd — 6 9 8 
County of Londen". sb Sheen” 4 78 ` xd — 815 4 
do. 6 per cent: Pref, 8 83 —1 6112 
8 Ordinary " "hs 0 - -4y 5 — тоо 
London Eleotrio Р ни Н, — 5 2 6 
. do. 6 per cent. Pret.. s 6 6 — È 9 4 8 
Metropolitas, ырш. 2. à Q oom сі 800 
сеп М © өө ' 8 mud э: 
Bt. Jamies’ Eu .. 10 13 g — 8 16 10 
South London o б 6 — 712 8 
South Metropolitan Pref. . - æ — $^ 7 - 19/6 — 7 8 7 
n Огдшату, o 8 10 53 — 8 18 10 
UTEM TELEGRAPHS AND TELEPHONES, ` 
Anglo-Am, Tel. Pref, ee C ee 3 6 d 6 888 a 8 18 9 
Y ` da. D Def. А ee oe 886 14 19 еә 1 18 0 
Chile Telephone ec eo ee ‹ 8 6 64 ^ — 3 *4 18 а 
Cuba Bub, Or4. ee : ee ee 1 7 10 — 7 0 0 
Eastern Extension .. os „`8 10 1 — 6 10 1 
Eastern Tel. Ord. .. . .. T B 10 . 154 — 6. 9 5 
Globe Tel. and T. Ord. .. .. 8 10 15 — *6 18 4 
‘do. A do. Pret. ee ee 6 6 94 — 6 4 
Great Northern Tel. e o 2 — 92 — 9 15 6 
Indo - European ae T . 18 — — 813 4 
Marooni .. ee ed. oe oe . „ Bi + 6 6 13 4 
Oriental Telephone Orad. 10 — 2 -{ 140 0 
Unite R. Plate Tel. ee ee ' 8 — 7 -— 5 8 8 
West India and Panama... 18 — 1 — 5 19 0 
мет . ©» T 8 10 l6xd — 6 18 4 
аи Hous Raus, : 
Central ‘London Ord. Assented œ. 44. 4 47 — 8 8 6 
Metropolitan od 0 e ee 1 , 1 21 — 5 16 8 
до. Distri .. Nil МИ 1 . — Nil 
Under und Electric Ordinary: . Ni Nil 2 — Nil 
0. do. A .. Ni Nil 770 4 6d Nil 
„ 3 do. f do. Income t. 5 4 74 — 5 6 8 
LOUER I END FOREIGN ‘Trams, . 

Anglo-Avg. Trams, First Pref. .. Nil Nil 82 — — 
do. н do. 2nd Pref. » ае — — ~ 5 . 5i — , мы 
do. do. 5 Deb. eo 5 5 593 — 7 15 0 

Brazil Tractions - s. — — 50 —14 — 
mbay Electric Pref.. . 6 6 182 — 8. 8 0 
пиш "Columbia Elec. Rly. Pfoe. 5 5 59 — 8 5 4 
‘ do.  Preferrred a4 b 50 — 918 0 

do. t dg ‘do, Deferred Ni 8 49 —", 7 1 2 

Mexico" Tramsb percent. Bonds.. N Ц 884 —3 Nil. 

do. 6 r cent, Bonds. Nil Nil 28 — 3 Nil 
do. Pref. ns . Ni Nil 27 — Nil 
do. lst Bonds.. ., Nil Nil 4 —1 — 
ТИ . .: MANUFACTURING COMPANIES. Rx <2 

Babcock & Wilcox і ee [E . . 15 те — 9$ — 18 : *4 16 2 

British Aluminium Ord. .. .. 10 10 if — 5 5 0 

British Insulated Ord. . 194 16 h — 714 8 

леден nur zs 2 25 — 84 —1 7 5 10 

е e „ „ ee ee 4; — 6 16 1 

Castner. Kellner ee ee ee 200 s 17 — — : 

Crompton Ord. а ааг 10 — 21/6 — 9 6 0 

Edison-Swan, A . 10 — 1 — 8 17 10 
do. do. D per cent. Deb. T 5 6 — 6 5 9 

Electric Construction m .. 10 — 29 /. — 8 18 10 

Gen. Elec. Pref, ‘ ee ee a 64 64 15/6 — 1 0 6 

do. us Ord. ee е 0 4 0 10 NE 135 — *b 10 4 

Henley ee e 9, ee se en 95 15 2 — 6 Ü 4 
do. 4 Prot.. 2 sx. ues 4à 44 8 — 6 4 3 

India-Rubber. e. Ф е i ` ee ee 10 =. 14 — 2 M i 2 10 

Met.-Vickers Pref, .. ee e — 8 2 +4 616 5 

Siemens Ord.. oo, po ee 10 10 9 «16 — 1704 

Telegraph Con, Coe c€ c. 90 30 HA —1 *4 18 0 


1 D * Dividends paid free of Inoome Tax, 


‘MARKET , QUOTATIONS. 


Ir should be кан in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, April 6th. 


Е 
' Latest Fortnigbt's 
CHEMICALS, &c. Price, TR Inc. or Dec. 
: | 
a Acid, Oxalic ... per lb. 1755 
а ammoniac Sai per ton £100 
a Ammonia, Muriate (large verystal) В" &92 
а Bisulphide of Carbon oes ise » nr 
a poris sa "— n » 2 
s pper Bulphate owe is sus н 7 i $5 
a Potash, Chlorate  ... x .. рег lb. i lid. | Б 
"EE . Perchlorate. .... ... , . . M8 Dm 
a Shellac Ses .. рег cwt. £42 x 
a Sulphate of Magnesia me .. per ton £18 | wee 
а Sulphur, Sublimed Flowers ET - £28 2 HM 
Lump XX. es ze " £4 osi 
a a бода, Chlorate EM = .. рег іЫ. |. 6d. : 
a „ Crystals .. per ton £12 | t 
a Sodium Bichromate, ‘casks... pet lb. as | M 
| METALS, &c. | | ра 
g Babbitt's Metal Ingots .. рег ton £118 17 4345. 
с Brass (rolled metal d^ to 12” basis) per lb. cd | id. dec. 
E » Tubes (solid drawn)... e " T © 1/5 fa. dec. 
„ Wire, basis ... AMA 77 | : d. dec. 
: Copper Tubes (solid drawn). „„ is Ad. dec. 
g „ Bars Ве selected) .. per ton #166 A dec. 
E 71 Sheet . vee vee dus 9 | 4166 £2 dec. 
g LAJ Rod „++ ese TM m | ГЕ | £166 X4 асс. 
d „ (Eiectrolytic) Bars :ĩ[ „ 417) 
d «€ 1.33 Sheets. „ | £156 | : 
4. КОШ? Wire Rods... „ 1 &hag ' ix 
d 5 » H.C. Wire.. а Ib. 1/11 : 
f Ebonite Rod ... S 8/- e 
m Bheet А 2/6 ‘ ME 
n German Silver Wire 8/- | se 
h Gutta-percha, fine ‚ 13/; oa 
A lndia-rubber, Para fine ра 2/3 | 1а. dec. 
Iron Pig (Cleveland Warrants) e рег ton, Noin | Be 
Wire, galv. No. 8, P.O. qual. n £51 ыле ле 
g Lead, English Pig... £41 £8 dec. 
g Mercuty .. wv per "bot. £26 10/- to £27 ` * 
e Mica (in original cases) small per lb. 6d. to 4/6 ' 
2 [T] 97 ge medium ee 99 5/- to 10/- | 
„ large. „, | 12/6 to 2% & up 
: Phosphor Bronze, plain castings i | A to 1/11 | 
7 A „ rolled bars and rods " to 4/6 . 
„„ rolled strip & sheet ii | 2/3 to 29 o. | К 
4 Silicium Bronze Wire D . per ib. м. рр 
т Steel, Magnet, in bars „ 1/8 soph vad 
z Tin, Block (English) e. 0.24 рег ton £839 to £340 | £2 dec. 
„ Wire, Nos. 1 to 1 .. per lb. 6/5 d 
White Anti-friction Metals .. per ton 4901028465 " . 
Quotations supplied by— 
a G. Boor & Co. James & S 


c Thos. Bolton & Sons, Ltd. Edward Till & Co. 

d Frederick Smith & o. i Bolling & Lowe. 

e F. Wiggins & Sons. 1 Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and a P. Ormiston & Sons, | 


Telegraph Works Co,, Ltd. po F. Boni: & Di 


t 
m 


H Nep s , 


Electrical Power Engineers’ Association, — The Dundes 
Section beld a successful smoking concert at Broughty Ferry, on 
March 26th, as the closing event of the winter session. 

Mr. David Hynd, of the Dundee Electricity Department, ably 
filled the chair, and opened the proceedings with a short address, in 
which he expressed appreciation of the good work done by elec- 
ис engineers in the past, and felt the futuré was safe in their 

ands. The E. P. E. A. had loyally carried on in spite of much 
adversity, which, however, had a power for good by its stimulation 
for greater efforts. He hoped there would be many such gatherings, 
and wished the Section every success. ; 1 

An excellent entertainment of songs and recitations was given 
by various artists. 

Replying to the vote of thanks to the visitors, Major Harry 
Richardson. M. I. E. E., general manager and engineer, Dundee Elec- 
tricity Department, remarked that we had won a great war, and as a 
result had a broader outlook on life, and consequently he was 
pleased to see that night not only departmental men, but, all other 
electrical men in the district. which showed the good the E.P.E. ^. 
was doing. He took this, his first opportunity since his return 
from the war, to thank his staff especially. for their loyal efforts 
during his absence. ` l 


Ап Electrical Turn Indicator An electrical turn indi- 
cator for use on aircraft, which depends on measuring the difference 
in air speed at the two wing tips, is described in the /eitschrifst 
für Flugtechnik und Motorluftschiflahrt. Two Venturi tubes are 
used, one over each wing tip. Each Venturi contains three 
resistance thermometers, one in the throat, one in the entrance 
seetion, and one in the exit section, The temperature difference 
het ween the throat and the entrance and exit can thus be obtained 
for each Venturi. By combining two instruments differentially. 
the difference in temperature between the two throats can be 
measured. This temperature difference will depend on the rate of. 
turning. It is claimed that the electrical recorder has very little 
lag. — Technical Review. | , 
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Exports and Imports of Electrical Goods for January and February, 1920. 


Tne official returns of electrical exports and imports for the months 
of January and February, 1920, show as regards the exports totals 
of £864,320 and £761973 respectively, which compare with 
the two previous months as follows: — November, £906,035 ; 
- December, £849,149. The values of electrical exports for JAuuAIY 


and February, 1919, were £309,210 and £326,658. The exports for 
January and February, 1920, included submerine telegraph cable 
to the value of £81,323 anv £39, 814 respectively. Thetotal weight 


of electrical machinery exported in January is given as 942 tons, 
as compared with 1,002 tons in 1919, and 2,528 tons in 1913. The 
electrical import totals for the first two months of 1920, have been 
January, £176,871, and February, £188,026, as against £90, 374 and 
£330,987 for the two previous months, November and December. 
The re-ex porte of foreign and colonial electrical material fluctuate 
considerably, the figures for January and February being £13,522 
and £9,798, as compared with 47,333 for November, and £12,765 
for December. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR JANUARY АИО FEBRUARY, 1920. 


January. February. 
J еы IE C ey ——— — — — 
£ £ £ £ £ £ 
Exports. Imports. Re-exporta. Exports. Imports. Re-exports 
Electrical goods and apparatus unenumerated .. 101.296 84,606 9,301 107,476 45,354 2.706 
Insulated wire jas эъ iss T .. 250,106 8,800 — 225,051 11,823 — 
Glow lamps ЕРА iss das өөө ius ^. 10,496 4,117 119 11,070 1,054 120 
Arc lamps and parts Sais -— nee See 121 2 618 — 2,090 1,641 — 
Batteries n е sis wen m .. 35,829 1,541 — 26,331 4,010 — 
Meters — eke. ssa wee she in . 20.657 4,051 | 143 19,073 6,026 763 
Carbons iss ... ake NE TT s 2,322 16,605 . 056 11,337 11,316 2,094 
Electrical machinery— | 
Railway and tramway motors RET gas 2,911 — — 2,900 — — 
Motors and generators iis iss ae .. 108,187 — — 66,236 — — 
Electrical machinery unenumerated .. 62,828 100,001 1,920 63,590 89,320 1,922 
Switchboards € is ae we 12,047 956 — 4,129 — — 
aa and telephone cables and apparatus .. 256,914 9,573 1,483 222,090 17,482 2,193 
"Totals ... vs 246 ... 864,320 176,871 13,522 161,973 188,026 9,798 
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ON THE ELECTRIC LAMP INDUSTRY. 


(Concluded from page 428.) 


9. We find that the Association does not control the output 
or sale of lamps for export, except for the U. S. A., Japan, 
and Mexico, to which countries the sale of Association lamps 
1s prohibited; the reason for this being, we understand, that 
there is an arrangement with the Ainerican patent holders 
whereby these three markets are left to American manufac- 
turers, or their licensees, conditional on the British. inarket 
being left to British. manufacturers. 

The Association stipulates that as lamps sold for export do 
not come under its rules, every precaution should be taken 
to prevent the use of such lainps in. the United Kingdom. 
The explanation for this, as already indicated, is that lamps 
are sold by British manufacturers for export at considerably 
lower prices than for sale within the country. The arguments 
sometimes adduced in favour of such a course—that export 
orders are of larger voiume and entail lower manufacturing 
and selling costs—do not apply here, and we find it difficult 
to endorse а "" dumping ” policy of this nature which penalises 
the home user in favour of the foreign user. We are also 
of opinion that if lamps can be sold for export at such low 
prices and sold at а profit to the maker, it should be possible 
to reduce prices to that extent in the home market, irrespec- 
tive of reductions on other counts. 

10. The problem of trade combination in the electric lamp 
industry and the effective monopoly secured thereby is cor- 
plicated by the fact that lamps of certain types are manu- 
factured under patents which in themselves afford a monopoly 
for a term of years. Between these two forms of monopol 
it is not always easv to make a clear distinction. The British 
Thomson-Houston Co., one of the leading Association firms, 
claims, for example, the sole right to manufacture drawn 
tungsten filament wire under its patent rights. This par- 
ticular patent monopoly was one of the basic patents on which 
the Association was built: but when the British Thomson- 
llouston Co. took proceedings against Messrs. Durnin, Ltd.. 
а non-Association firm, for infringement, thev lost their case 
in the High Court of Justice, the Court of Appeal, and in 
the House of Lords, so that the manufacture of drawn tung- 
sten filament has since 1917 been no longer restricted by 
patents in this country. 

Another important patent is the gas-filled half-watt lamp. 
The associated. firins claim the sole right to manufacture this 
lamp in England under American patents acquired by thein. 


An action brought by one of them against a non-Association . 


manufacturing firin for alleged infringement of their half-watt 
patents—which is regarded as a test case—is at present pro- 
ceeding.” 

It has been allezed bv witnesses that some of the natents 
held by members of the Electric Lamp Manufacturers’ Asso- 
ciation are of doubtful validity., but thet their claims under 
these patents go undisputed because of the great financial 
resources at the command of the Association. We are not 
comnetent to pass an opinion on this, but might cite the ease 
‘of Messrs. Duram, Ltd., previously mentioned, in which the 


Tze result is reported in our '' Legal " columns to-day.— 
Eps. . ss, | : | 


Association patent claims concerning drawn tungsten wire 
were contested, and Judginent was given against the pro- 
prietors of the patents. We are informed that this action 
cost Messrs. Durain, Ltd., the party in whose favour judg- 
ment was given, the suin ET £lu,000. It has been put to us 
that the consequence ot this judgment was the release of the 
industry from restriction based on claims which turned out 
to be invalid, and it has been contended in evidence given 
before us that the Association clans other exclusive rights 
under patents which, if brought to the test, would prove 
equally invalid. In this connection a case has come to our 
notice in which, owing to litigation threatened by the Asso- 
ciation, the chief chent of a "non-Association manufacturing 
firm producing lamps containing drawn wire, was constrained 
to cease purchasing further drawn-wire lamps from the firm. 
This resulted in a considerable loss to the manufacturer and 
necessitated the re-equipment of the factory to produce 
another type of lamp. Lhe patent under which this client 
feared that proceedings would be taken was three years later 
held by the House ot Lords to be invalid. 

We may state here that notwithstanding the judgment 
given in the Duram case, the firms comprising the Electric 
Lamp Manufacturers’ Association are under agreement not 
to dispute the patents of the licensors, and must buy their 
drawn tungsten wire only. from the Association firm whose 
patent was declared invalid. The manufacturers who won 
the case are consequently prevented from supplying drawn 
tungsten wire to апу of the lamp makers in the Assogiation, 
and 90 to 95° per cent. of the home market for their product 
is therefore closed to them. They have consequently to rely 
on the export trade for the sale of the bulk of thejr output. 

П. The history of the Electric Lamp Manufacturers’ Asso- 
ciation, as we have briefly indicated, is closely connected 
with patent rights: the Association having been originally 
formed to avoid litigation between leading lamp manufacturers 
who held overlapping patents. We have also mentioned that 
the principal patent-owning firms in the Association grant 
licences. to manufacture under those. patents to other firma 
in the Association, who pay to the licensors а rovalty of 
5 per cent. on net selling prices in the home market and 
9 per cent. on export, in the case of standard vacuum lamps; 
and in the case of gas-filled half-watt lamps of 74 per cent. 
and 3 per cent. respectively. 

We have now to state that the granting of these licences 
has been accompanied by a condition. limiting the number 
lamps which the licensee is permitted to manufacture for 
home consumption under the licence. The condition usually 
imposed has been that the licensee. should not increase nis 
output by more than 10 per cent. per annum, although one 
ense has come to our notice where the patent holders nro- 
posed to a manufacturer а form of licence which permitted 
an annual increase of onlv 5 per cent. on existing output. 

During the war this limitation has been in some cases 
waived, and the restriction of output raised to a considerable 
extent. The licensors contend that inasmuch as thev are 
manufacturers ав well as the proprietors of the patents, they 
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would be well within their rights in retaining the monopoly 
granted under the patents, and are even more within their 
rights in imposing their own limit upon the number of lamps 
to be produced under licences by manufacturers, who are 
in practice their rivals. [t is further explained that no limit 
is imposed upon the licensees us regards any lamps manu- 
factured for export, and further, that the three licensor firms 
are under no agreement to limit their own output. We admit 
the technical correctness of those arguments, and commend 
the action. of the patent-owning firms in the Association in 
relaxing the output limitation clauses of their agreements 
with their licensees during the war; but we have no assur- 
ance that these restrictions will not be reimposed. The licen- 
sor firms would be well within their technical rights in limit- 
ing the expansion of all associated firms in the British elec- 
tric lamp industry except themselves, but we should have 
difficulty in harmonising such a policy with the declared desire 
of the Association to see the British output of electric lamps 
increase until it 1s equal per head of population to that of 
the United States or Holland. The system adopted by some 
other trade associations of limiting each firm in the Associa- 
tion to a percentage of the total output of the combined 
firms, whatever that output may be, is not free from objection 
froin a public standpoint; but it is far preferable to the re- 
striction imposed by the licensors of these patents upon some 
of their licensees and might: well be adopted by them. We 
are, of course, aware that patents are granted with the doubie 
object of encouraging invention by granting to the patentee 
a monopoly of manufacture for a terin of years, and of ensur- 
ing that the manner of working the invention shall be made 
known to the public for general use when that term has 
expired. We do not question the desirability of granting 
such limited-period monopolies to inventors or developers of 
inventions, but it is undesirable that patent rights should 
be шаце an instrument for enforcing a monopoly wider than 
that afforded under the patents themselves. We are, more- 
over, of opinion that it should be possible to challenge the 
validity of an oppressive inaster patent without incurring 
such expenditure as that already mentioned in the case of 
Messrs. Duram, Ltd., and that there should be an effective 
supervision and control of the terms on which licences to 
work patents are granted. In view of the modifications in 
the law contained in the Patents and Designs Act, 1919, de- 
signed to provide a remedy for abuses of patent monopolies, 
we reserve any recommendations we might otherwise have 
made under this head. 

12. We have referred in paragraph 2 to the purchase of 
Dutch half-watt lamps as a condition of the sale of an argon 
plant by Philoips, of Holland. We now have to state that 
during the first seven months of 1919 licences for the importa- 
tion of Dutch half-watt electric lamps were issued by the 
Board of Trade, on the recommendation of the Ministry of 
Munitions, to the following firms :— 


| Lamps. 
The British Thomson-Houston Co., Ltd. 250,000 
Siemens Bros., Ltd. ... a 855 е, 500,000 
The General Electric Co., Ltd. ... 500,000 


At that tine the Dutch half-watt lamp was bought in 
Holland, we understand, at about 3s. per lamp. These lamps 
bought in Holland at 3s. were sold to the user in this country 
at 128. 6d. We have inquired as to how and by whom the 
great margin between these two figures was absorbed. We 
are inforined, on behalf of the three importing firms, that the 
cost of these lamps delivered into purchasers’ store in this 
country was 4s. 1d.; that the selling expenses per lamp (in- 
cluding carriage, packing, storage, &c.) were 2s. 14d. ; making 
& total cost to the importing and selling firms of 6s. 94d. 
The average price realised from the trade is stated to have 
been 88. 64d., which gives a net profit to the importers of 
2s. 4d. per lamp. These lamps were sold to the publie at 
128. 6d., which gives an average trading margin to the dis- 
tributing trade of 3s. 1134. per lamp. These figures apply 
up to September 30th, 1919, when the price to the public was 
reduced to 10s. 6d. 

The figures furnished to us for that later period show an 
importers’ cost of 4s. Id., and selling expenses of 1s. 81d. 
making a total first-sellers’ cost of 5s. Q4d., an averaged 
realised price of 6s. 104d., giving an importers’ profit of 
1s. Ue and leaving a margin of 38. 71d. for the distributing 
trade. z 
We have not been able to check these figures or to deter- 
mine the costing basis on which thev have been compiled, 
but we understand that the figures of 9s. lid. and 1s. 84d. 
per lamp for selling expenses are not figures arrived at by 
actual costing. but represent the percentage customarily allo- 
eated for selling exnenses by these firms. In view of the 
fact that the 1919 selling expenses on standard vacuum lamps 
are put bv the Association at 5.1 pence. we are forced to tlie 
conclusion that the figures given for the half-watt lamp are 
far larger than the selling expenses actually incurred on these 
lamps. In confirmation of this view we have a statement 
from a reliable witness of considerable experience in the 
electric lamp import trade to the effect that 50 per cent. on 
imported cost would be an ample margin for both selling 
expenses and profit. We believe that under conditions of 
unfettered importation and free competition between import- 
ing merchants, a far lower margin even than 50 per cent. 
would have been found adequate. We are of oninioin that 
those imparted Dutch half-watt lamps might well have been 


sold to the public at not more than 8s. instead of 12s. Gd., 
lavish margins stil being left to the importers and the 
distributing trade. We arrive at the conclusion, therefore, 
that the public paid something like £280,000 more for these 
lamps than they need have done had their importation and 
sale been properly organised and controlled. We have in- 
quired of the Ministry of Munitions why the issue of licences 
was confined to these three firms, but owing to the partial 
demobilisation of the department concerned we have been 
unable to obtain sufficient information to give any account 
of the circumstances or reasons. We have also inquired of 
the Import and Export Licences Section of the Board of 
Trade whether in issuing these licences any stipulation as 
to price or conditions of sale was imposed, and learn that the 
licences were issued without any such conditions attached. 

We recognise that the three firms to whom licences were 
granted, holding as they did patents on the half-watt gas- 
filled lamps, and relying on the validity of those patents, 
believed themselves within their rights in requiring a mono- 
poly of the importation of those Dutch lamps. We also re- 
cognise that, inasmuch as British manufacturers could not 
at that time turn out half-watt gas-filled lamps nearly as 
cheaply as could Dutch manufacturers, to have offered the 
public Dutch lamps at considerably lower prices than the 
home product would have been to prejudice seriously the 
British manufacture of these lamps at a difficult and critical 
time. We cannot but think, however, that some means of 
diverting the greater part of the £280,000 from importers and 
distributors to the public revenue should have been found. 

13. It has been urged upon us, on behalf of the Association, 
that only by mass production can the manufacture of electric 
lamps be carried on in йз country in successful competition 
with Holland, Switzerland, and Germany, and that herein 
lies one decisive justification of the policy the Association 18 
pursuing. We venture to remark on this point that if 
economy of production were directly related to the volume 
of output in one unit of plant, the progressive policy would 
be a policy of concentration in a few large factories, and the 
policy of the Association should be aimed in that direction. 
But we are not convinced, from the evidence laid before us, 
that in the actual making of lamps the big factory has any 
great advantage over the small factory. We have, indeed, 
shown that the smaller factories are able to produce, or do 
at any rate sell, at lower prices than the larger factories. 
Where mass production is essential to economy appears to be 
in the manufacture of glass bulbs and of brass caps, and we 
consider that any effort directed towards concentrating the 
manufacture of bulbs into one highly-efficient establishment, 
and of caps into another, would be advantageous as placing 
the British industry on a footing of efficiency and of independ- 
ence as regards foreign supplies of components. The Associa- 
tion is at present, we believe, pursuing such a policy, and 
since we are assured that in so doing they will not discriminate 
between associated and non-associated manufacturers, we look 
upon this as a movement of great promise to the electric 
lamp industry of this country. 

14. We have inquired to what extent non-Association firms 
have been in the past handicapped in their competition with 
the associated firms in the matter of materials and in lamp 
manufacture, and are informed that as regards both bulbs and 
caps they have been at some disadvantage owing to the 
influence exercised by associated firms on the manufacturers 
of component parts in other countries. The best and cheapest 
glass bulbs, we are informed, are produced in other countries 
and largely imported by lamp manufacturers in this country. 
One of the leading foreign makers is Messrs. Libby, of U.S., 
and for certain types of lainps it 15 advantageous to use 
Libby bulbs. But Messrs. libby are connected with the 
General Electric Co., of America, and that company is finan- 
cially connected with the British Thomson-Houston Co. We 
are informed that as a result of these interconnections it was 
ditheult, if not impossible, for any non-associated firms in this 
country to obtain bulbs made by Messrs. Libby. Satisfactory 
bulbs were obtained from Holland and Sweden, and the home 
supplies were improving, but the sources of supply to non- 
associated manufacturers in this country were narrowed by 
reason of the international connections described. 

15. We have not in our investigation dealt with the question 
whether combination in the electric lamp industry is desirable 
or otherwise, but we think it well to record the fact that 
some pon-associated manufacturers have declared to us their 
belief that combination would be beneficial to the industry 
and country alike provided it were a combination of firms 
associated on a basis of equal status, with common obligations 
and privileges. The objections advanced against the Associa- 
tion as at present conducted are that it is worked in the 
interests of three licensor firms, who impose upon the licensee 
firms onerous conditions, in particular those requiring the 
recognition of patent claims even when Шеу are declared 
invalid in the Courts, and those limiting the output of 
licensees. 

It has been put to us by the responsible heads of the 
Association that the Association enabled the lamp manufac- 
turing industry to resist at a critical time the invasion of the 
British market by German lamps, and kept intact in this 
country a lamp industry which, when the war came, was 
able at short notice to turn out many special types of valves 
and lamps urgently required for the prosecution of the war. 
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We agree that without some form of combination the British 
electric lamp industry would not have been able to resist во 
successfully the competition of foreign-made lamps, but we 
cannot agree either that the form of combination established 
by the Association was indispensable for the purpose, or that 
the Association has secured to the industry as a whoie all 
the advantages which а inore equitable form of combination 
could have ensured. In view of the great importance of 
research and experiment to an industry, the development of 
which is so much dependent upon science, we consider that 
one Important objective should have been that of concentrat- 
Ing research and experiment in such a way ae to get maximum 
results from the sums expended, and to place these results 
at the disposal of the industry as a whole. We have been 
informed of the very large sums devoted to research by the 
three principal firms in the Association, and have been 'asked 
to take account of this in considering the profits made, but 
we have no means of knowing how much of this expenditure 
was devoted specifically to lamps or of relating that expendi- 
ture to profits. We agree that the profits made by the in- 
dustry should be such as to afford an adequate margin for 
experiment and research; but until the Association recon- 
etructs itself on a more equitable basis and subjects costs and 
expenditure to open and impartial cost-accountancy, we вее 
no menng whereby the public can judge that the margin so 
allowed is not excessive, and that it is being efficiently used 
for that purpose. 

16. Whereas we have shown that a trade combination 
controls practicallv the whole electric lamp industry in this 
country, we now have to call attention to the strong possibility 
of an international trade combination, embracing the leading 
manufacturers of America. Holland, and Great Britain. 

The General Electric Co., of America, have a majority 
holding in the British Thomson-Houston Co., Ltd., in Eng- 


land, and have recently joined interests with Philips Glowlamp 
Works, Ltd., a very important lamp manufacturing concern 
in Holland, recently Philips, of Holland, acquired about one- 
eighth of the Edison-Swan Electric Co., Ltd. (in PAD 
shares, and two Philips directors have joined the Ediswan 
board. Such an international community of interests 
might be able to dominate the world's lamp market, fix 
prices, regulate output, and allocate markets. 

There is already an arrangement between America and 
England whereby the respective markets are allocated, and 
British associated manufacturers are prevented trom export- 
ing to U.S.A., Mexico, and Japan. Moreover, the British 
Association manufacturers control, through the General Elec- 
tric Co., of America, the best American glass bulbs, and have 
prevented non-ussociated manufacturers from obtaining eup- 
plies of that particular bulb. | 

The British lamp consumer should, in our opinion, be safe- 
guarded against the possible maintenance of price by such 
a powerful world combine. | 

17. We think it pertinent to record the fact that several 
of the witnesses whom we suminoned to appear before us 
were obviously reluctant to give evidence retlecting adversely 
on the Association lest the fact of their doing so should become 
known, and their busineases suffer in consequence. Notwith- 
standing the compulsory powers delegated to us under the 
Act, we felt it necessary to give these witnesses an assurance 
that their names should be deleted from all circularised re- 
cords of the Committee, whereupon they made their com- 
plaints without hesitation. These fears may have been en- 
tirely unwarranted, but the reluctance evinced was in itself 
an indication of the restraint that & powerful combination 
can impose upon that section of the industry which is outside 
the combination. 


THE ELECTRICAL EQUIPMENT OF ARTISAN DWELLINGS. 


By LEONARD MILNE, 


M. I. E. E. 


(Abstract of paper read before the INSTITUTION or ELECTRICAL ENGINEERS.) 


Ir electricity is to be employed in artisan dwellings 
for lighting and other purposes, it would appear essen- 
tial that the installation costs should be very much 
reduced from those to which we are now beginning 
to become accustomed. The argument that, since the 
present cost of building is so great, and the cost 
of an electrical installation such a small percentage of the 
total figure, economies in installation costs are of small im- 
importance appears to be entirely fallacious. Dealing first 
With an installation for the supply of lighting only to an 
artisan dwelling, I find from examination of various plans 
that, on the average, the house contemplated would require 
nine lighting points, and I have had estimates prepared for 
the internal installation work on various methods at present 
in vogue, with the following result * :— 

Cost of 9-light installation in screwed enamelled welded 
tube with 600-megohm grade C.M.A. cable of sizes conform- 
ing to the requirements of the Institution, including main 
switch and main fuses, distribution board, plain fittings, 
lamps, and switches, £19 13s. 8d. 

"i same in close- joint conduit with continuity fittings, 

4 ls. * 

The same in wood casing, £16 3s. 

The same with wires carried on porcelain cleats and un- 
protected except where they rise through floors and pass 
through walls, £11 4s. Sd. 

Examining the points where it would seem possible to 
effect a saving, I would first suggest thut a main switch in 
these small dwellings, when lighting only is provided, could 
quite well be elimimated, substituting therefor two replace- 
ment fuses. From examination of the estimates previously 
given, I am of opinion that some form of uncased cleat wiring 
must be used, on the grounds of economy. With regard to 
the wires themselves, it appears quite unnecessary to use 
euch costly material as 600-meghom grade cable on the neutral 
side of those systems where one pole is directly and perman- 
ently connected to earth, since at the outside we could only 
be dealing with differences of pressure of a very few volts 
between this conductor and earth; the insulation of the braid- 
ing of the wire, and of the porcelain cleats would, I submit, 
be amply sufficient for the neutral side. 

There are to-day an enormous number of installations in 
which the insulation on the neutral side is practically nil, 
and yet I cannot find any case in which it has been observed 
that the occurrence of a fire was coincident with the develop- 
ment of a fault between the outer and neutral on the system. 

As to the size of wire employed, at the present time a 
No. 18 S. W.G. is the smallest wire permitted by the wiring 
rules. The considerations on which this rule is based are 


.* All estimates in this paper are based on the prices ruling 
in the autumn of 1919 and the sizes of wires then in common 
use. Recent variations do not, however, materially alter the 
comparative figures. 


undoubtedly mechanical, not electrical. I would suggest that, 
in the case of twin wires, the minimum size pernntted should 
be reduced from No. 18 to No. 20 S. W.G., since the mechani- 
cal strength of a twin 20 S. W. G. wire is at least equal to the 
mechanical strength of a single 18 S.W.G. А twin wire 
might be used, made up with one core of No. 20 S. W. G. 
insulated to 600-megohin grade with a bare No. 90 S.W.G. 
laid in long spirals around tnis, and the whole braided over 
all. Such a twin conductor, compared with two separate 
conductors of No. 18 gauge, effects a saving of 50 per cent. 
in the cost of wire. 

I would propose {о dispense with switch drops, to place 
a combined switch and ceiling rose (or a switch and ceiling 
rose mounted together on the saine block) on the wall near 
the ceiling level, and to operate the switch by a cord or rod 
attachment. The position of the combined switch and ceiling 
rose can generally be chosen so as to be close to the door 
of the room. Prom this ceiling rose I would run a twin 
flexible wire, passed over an insulated hook, directly to the 
point where light is required. This twin flexible I would 
again construct of one insulated wire and one semi-insulated 
wire. In this way a saving of 40 per cent. would be effected 
in the cost of flexible cords. 

Where conductors run through floors, they should be pro- 
tected up to the skirting level or possibly above hand reach, 
preferably in ў-ш. insulating tube. They should also be pro- 
tected in a similar manner where passing through walls. Such 
protection, primarily mechanical, would, with the braiding, 
provide for the otherwise bare conductor sufficient insulation 
to prevent electrolytic action. 

The total result of the economies suggested is that the 
cost of a 9-light installation as described would amount to 
£7, a8 against a sum varying from £19 13s. 8d. to £11 4s. 8d. 
for the cost of a similar installation on the recognised methods 
before referred to. In each case my estimates are based upon 
the perhaps somewhat haphazard methods at present in 
vogue, in which there is practically no co-operation between 
the architect, the builder, and the electrician. I hope that we 
&hall see closer co-operation, so that wood fixing blocks will be 
built in at all positions where fixings are required, and that 
passage ways will be left where necessary in all walls and 
ceilings. These fixings can be provided practically without 
additional cost as the building proceeds, whilst the labour of 
cutting away, and making good, amounts to approximately 
one-third of the total labour on the installation. 

Doubtless one service would be arranged for a group of 
houses, and I would suggest that the supply from house to 
house of the group should be made by means of bare over- 
head wires carried on insulators attached to the chimneys of 
the buildings, and that the supply should enter at the top 
of the house and not at the bottom, the supply authority's 
apparatus being fixed on the upper instead of on the lower 
floor. This arrangement has the further advantage of pro- 
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viding the driest position for fixing the supply authority's 
&pparatus. 

A meter for each separate consumer ig a heavy charge for 
the anticipated revenue, and where lighting only is installed 
consumers might be charged a fixed annual rate and a meter 
eliminated. Ihe objections to euch a fixed charge under a 
contract for lighting only is that it leads to extravagant con- 
sumption and to the dishonest use of lighting points for 
electric kettles, irons, and all the various appliances which 
can be utilised with the lamp-socket adapter; or, on the 
other hand, to the use of electricity for domestic purposes 
other than lighting being hampered. 

For houses built under the housing scheme, which will to 
a large extent be of exactly the same size and type, the diff- 
culty of improper use of energy supplied under а con- 
tract for lighting only could be met by installing 
one meter for, say, every dozen or 20 houses, charging a 
fixed rental sufficient. to cover the most extravagant use of 
energy for lighting purposes, and allowing a quarterly rebate 
to each consumer when the meter reading showed a con- 
sumption below the predetermined estimated figure. Ву this 
means, 16 would be to the interest of each consumer to econo- 
mise, and the improper use of current for purposes not in- 
cluded in the contract would probably he at once notified and 
stopped. The other objection, that development is hampered, 
still remains. 

It is highly desirable that a supply of electricity should 
be available for all purposes—for heating, for cooking, house 
cleaning and washing, and for small power for labour-saving 
devices. For a general supply a separate meter for each 
house appears to be essential, but the anticipated revenue 
would be sufficient to justify this expenditure. 

To avoid installing two meters, one for lighting and one 
for power, the system of charging a fixed annual sum plus 
a snall charge per unit used for any purpose has distinct 
advantages. 'The ideal system, which should be free from 
complication, easily understood by the consumer, adapted to 
promote the general use of electricity for all purposes, and 
equitable, has, I think, still to be found. 

As regards heating, I do not think we can anticipate the 
elimination of fires from the room, or rooms, where heat is 
constantly required. In bedrooms, where artificial heat is 
only required on rare occasions, electric stoves are eminently 
suitable The suggestion has been made that considerable 
economies in building would be effected by completely dis- 
pensing with chimneys and grates; and, with the one excep- 
tion of the main living room, I think this could be done with 
great advantage. The saving in cost of building by dispensing 
with chimneys and grates in all rooms but the living room, 
and by substituting for them efficient forms of ventilation, 
would amount to approximately £25 per house and would 
further provide an additional 15 sq. ft. of available floor 
space. 

The cost of wiring with twin wires as previously described 
for the heating plug in each room from which a fireplace has 
been removed would only amount to approximately 188. per 
point, or £4 10s. for the house with five power points. I have 
not included in this figure the cost of the- electric stoves 
themselves, for it seems quite unnecessary that these should 
be provided by the landlord for each room in each house. 
Electric stoves and other electrical apparatus which are only 
occasionally used, should be available on the estate for hire 
by the tenants, 

With regard to electrical cooking, by reason of the com- 
plete control and lower average temperature required, the 
resultant saving in food wastage alone should cause the adop- 
tion of electrical cooking on grounds of economy. There are 
on the market several satisfactory kitchen outiüts suitable for 
a working-class family, and the cost of such an outfit, con- 
sisting of an electric oven 18 in. by 15 in. bv 15 in. with 
four controls, boiling plate 18 in. by 10 in. with three con- 
trols, à grill 9 in. by 8 in. and a two-pint kettle, would amount 
to about £14 at present prices, and the daily consumption 
for cooking for a family of five would average about 74 units 
per day. In the United States the average figure is stated 
to be under 1 unit per dav per person. 

It will pay the electricity supply undertaking to quote 
preferential rates for cooking in an artisan dwelling. since 
the range will be nsed chietly for the midday dinner at or 
near the time of minimum davtime load on the station. The 
stumbling block to electrical cooking is the question of 
domestic hot-water supply. In the majority of cases this is 
inadequately provided from a saddle-back boiler in the kitchen 
fire. This is not satisfactory. The alternative, of using a 
separate stove burning anthracite, ig more convenient and 
more economical than keeping a kitchen fire alight to provide 
hot water. Taking anthracite as costing at the present time 
£3 ба. a ton, the daily cost amounts to approximately 73d. 
Roughly, this will provide the equivalent of 50 gallons of 
hot water at a temperature of 104 deg. F. 

Another alternative 1s to obtain the hot-water supply from 
a gas-heated gevser. To obtain the same quantitv of hot 
water at the same temperature would require a consumption of 
75 cu. ft. of gas. to which must be added, if the arrangement 
is to be convenient, the amount consumed bv a pilot burner, 
which would be alight for, sav. 12 hours a дау and consume 
five or six cu. ft. per hour, making the total gas consumption 
135 cu. ft. per day. Taking the price of gas as 4s. 6d. the 
cost would be, say, 7id. per day. 


There are several electric water-heaters on the market for 
which an efficiency of 90 per cent. or over is claimed when 
the apparatus is used to its full capacity over a period of 24 
hours, and І am of opinion that such an efticiency should 
be obtainable. А still higher degree of efficiency could 
doubtless be obtained without thermal storagé, but it appeare 
essential that some form of thermal storage be employed 
if electric heating of water is adopted. To give a convenient 
supply of bath water, 18 gallons of water at a temperature of 


104 deg. F. should be available within 10 minutes; and to 


provide this without thermal storage, even with a heater of 
100 per cent. efficiency and assuming a temperature of 55 
deg. F. for the intlowing cold water, would require over 
15 kW. for 10 minutes. Such a load is not one chat supply 
engineers would be prepared to take on at the low price which 
is essential if the electrical heating of water for domestic 
purposes is to come into general use. With thermal storage 
and a load factor of practically 100 per cent., a supply 1s even 
to-day obtainable at ld. per unit; and with arrangements 
which would ensure that the water-heater load was off at times 
of peak load, I should anticipate that a rate of 4d. per unit 
or less would be quoted. 

The objections to thermal storage by means of a heated 
cast-iron block are the weight and bulkiness of the apparatus. 
The objection to thermal storage in the hot water itself is 
that either а largé cistern is required for adequate storage, 
or that the water has to be stored at a high temperature, 
increasing the thermal losses and, moreover, rendering the 
water unpotable and liable to deposit scale. 

Although a domestic hot-water supply may be obtained 
more cheaply electrically than in any other way—td. against 
7d. to 8d. a day—the price is ‘still somewhat high for an 
artisan family. The direction in which the final solution 
of the problem lies is to fit a small boiler in the parlour * 
grate, to store tepid water at, say, 80 deg. F. or 90 deg. F. in 
winter time, and to employ am electrotherinic booster to raise 
the tepid water to the required temperature. In summer 
time when there 15 no parlour fire, a little more electzic power 
will be necessary; this, combined with arrangements ensuring 
that the peak load.is not overlapped, gives а nnost desirable 
load to the supply station. | | 

A further investigation on the subject of thermal storage 
is urgently called for. Possibly good results might be ob- 
tained by making use for thermal storage of the latent heat 
of fusion of some metal, alloy, or salt, such as nitrate of 
soda, or the latent heat of crystallisation of the solution. of 
a salt, such as acetate of soda, which has already been used 
for thermal storage. The subject is the kev to the extensive 
introduction of electric cooking. Solve the domestic hot- 
water problem and electric cooking will necessarily follow. 

From figures previously given, it will be seen that, leaving 
out of consideration on both sides of the account the provision 
of а hot-water supply, the capital cost of the complete 
electrical equipment of an artisan's dwelling, including cook- 
ing apparatus, is practically covered by the saving on the 
building by dispensing with chimneys and grates. 

Various other labour-saving devices which are on the 
market wil be extensively used in the artisan's house when 
a cheap electricity supply is available in every room, and [I 
would call attention to one piece of apparatus which should 
be, but, as far as I know, is not, on the market, namely, 
an electrically heated airing cupboard. Most small houses 
are at present very inadequately provided with airing facilities, 
and an electrically heated airing cupboard, properly ventilated 
to the outside, is an inexpensive convenience which will do 
much to promote the health of the people. 


EARTHING.* 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 
THE sub-committee was asked to '" consider the whole ques- 
tion of earthing (including the time element of circuit- 
breakers, the heating of conductors, the current-carrying 
capacity of the apparatus earthed, the drop of pressure in 
metal sheathing, and the number of earth wires required).“ 
In accordance with these instructions the sub-committee 
first proceeded to determine experimentally the heating of 
earth wires, ie., bare conductors of various cross-sectional 
areas, having in mind that rule 34 in the seventh edition of 
the I. E. E. Wiring Rules requires one No. 14 S. W. G. wire, 
or conductor of an equivalent cross-sectional area, to be pro- 
vided for every 50 ainperes or part thereof of working current, 
and that rule 98 (b) allows the use of a fuse which will per- 
manently carry any current less than three times the normal 
for working currents not exceeding 10 amperes, and. twice the 
working current for larger conductors. Fig. 1 shows the rise 
jin temperature for bare conductors of various sizes carrying 
twice the working current allowed by the Institution rule 
for the same cross-sectional area of insulated conductor, i.e., 


* Report of the Earthing Sub-committee of the Wiring 
Rules Committee. The sub-committee consisted of Mr. С. S. 
Ram (chairman), Mr. J. Frith, Mr. G. H. Nisbett, and Mr. 
А. L. Taylor. b x | 
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the current which an earth wire may have to carry inde- 
finitely under the present rules. ' | do 

The teinperatures arrived at are much higher than will 
be considered safe. | ' 

The considerable cooling effect obtained by attaching a 
wire to a brick wall will be noted, but the sub-committee does 
not consider it safe to calculate the sizes of earth wires for 
а given current, except on the assumption that the wires 
wil be entirely surroünded by still air. 

An earth wire should be so designed in size that, assuming 
the correct. operation of the fuse. the temperature can never 
rise to that of the melting point of tinman's solder, i.e., 
about 392 deg. F., in order tu eusure the permanency of the 
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connections and to avoid fire risk. Apart from the question 
of danger to life, the whole object of an earth wire 15 to 
enable the fuse to open the circuit. 

The Institution rule dealing with fuses, No. 98 (b), does 
not specify a time limit; therefore, a fuse that will per- 
manently carry. вау, 209 per cent. or 199 per cent. of the 
working current. (depending upon the size of conductor) will 
comply with the Institution rule provided it opens the circuit 
at respectively three times or twice the working current. A 
fuse designed for these limits would permit of a serious 
overheating of the conductors if we are correct in assuming 
that the ^" maximum current permissible '" given in the wir- 
ing rules table refers to the working load of the cables, but 
the limiting conductor temperatures are laid down in rule 
44 as 130 deg. F. for rubber and 176 deg. F. for fibre. As а 
help towards mecting the difficulty we suggest that the rules 
should be altered so that the allowable working current 
stated in the appendix to the rules should be based on а 
maximum atmospheric temperature of 80 deg. F. instead 
of 100 deg. F. as at present. If this were done, we should 
then have for the operation of the fuse a margin between 
the working temperature and the maximum allowable of, 
in the case of rubber cables, 30 deg. F., and for fibre, 46 deg. 
F., instead of at present only 10 dey. F. for rubber cables 
and 2 deg. F. for fibre cables. 

Copper fuses ав now commonly used are unsuitable for the 
purpose we have in mind, as the margin between the safe 
working load and the fusing current is a wide one compared 
with other metals available. Fig. 2 shows the temperature 
curve for a typical copper-wire fuse. If such a fuse is to 
open the cireuit at all with an overload of, sav. 50 per cent., 
it would be so hot (500 deg. Е.) at the working load that 
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Fig. 2—TemMperature ОЕ. TINNED. COPPER-WIRE Fuse (3-IN.. 
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it would be in a state of instability and Would, owing to 
oxidisation, ultimately open the circuit when it was not 
required to do so. Moreover, a copper fuse set to these 
limits would not comply with the Institution: rule 98 (a) 
reading: No over-heating of any part must take place 
when the full current flows continuously." "This rule should 
be maintained. A copper fuse involves the need for setting 
it to break the circuit at-a higher value of the current it 
Will permanently carry. | ES 

ure tin wire seems most nearly to: meet our requirements; 
the melting point is low. the metal is strong and поё too 
uctle, and it is practically free fronr deterioration at tem- 
peratures below the melting point. | pu pons 
In erder to admit of the ready testing of a fuse, we-con- 
sider it advisable to specify the current at which the fuse 
Will melt in one minute from the application of the: current, 
starting from cold: rather than the present practice of specify- 
ing the current at which it will eventually: melt. 


"Figs. З and 4 show some characteristic curves for tin fuse. 


Wire 0.064 in. diameter with different typical mountings. 
Fig. 3 shows’ the fusing currents up to 3-minute: intervals 


from the application of the current, and. fig. 4 the fusing cur-. 


теп{в up to one hour and the probable maximum carrying 


capacity. А sufficient allowance for determining the work- 
ing current is to deduct 334 per cent. from the one-minute 
fusing current, which will make the fusing current 50 per 
cent. above the working current. This gives with a tin fuse 
wire a sufficient margin over the working current to allow 
for variables, such as size, &c., for all types except dust 
fuses. 'This type of fuse, not being generally used in con- 
nection with wiring work, can be provided for by making 
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FIG. 3.—Fusixa CURRENTS or А 0.064 IN. Punk Tin WIRE ur TO 
; 3 MINUTES. | 


the working current 50 per cent. of the one-minute current 
for this type of fuse, which would then give a sufficient 
margin between the working current and the current at 
which the fuse would ultimately open the circult with a 
prolonged load. 

It will be seen from figs. 3 and 4 that the environment of 
a fuse has a marked effect both on its ultimate carrying 
capacity and on the value of the current at which it will 
break circuit in a given time. It is, therefore, desirable that 
any new rules should make it clear that a standard fusing 
current for a given size of wire cannot be stated unless both 
its environment aud length are known. The Institution rules 
should specify the use of pure tin fuse wires only, and these 
should be so proportioned to their type of mounting, for all 
sizes of fuses, that they will-interrupt the current in one 
minute from the first application of a current 50 per cent. 
above the maximum working current allowable by the rules 
to be carried by the smallest section of cable protected by 
the fuse. 

Where mechanical circuit breakers are used they shall be 
so designed that the conductors protected by them cannot 
exceed the Innits of temperature allowable with wire fuses, 
that is to вау, a circuit breaker can safely operate with an 
increasing overload the shorter its time element; in round 
figures 250 per cent. if the circuit 1s to be opened in 10 seconds 
from the time of the overload and 400 per cent. if in 5 
seconds, but 400 per cent. should be the extreme limit of 
overload however much less than 5 seconds the time element 
шау 

We have investigated the carrying capacities of conduits 
and the lead coverings of cables, and particulare are given 
in the original paper. 

Theoretically, for each size of cable sheathing or conduit 
a different léngth can safely be worked with one earth, but 


as the minimum length of 150 yards for any one size at the 
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Ета. 4.—FusiNG Currents OF А 0.064-1х. Pure Tin WIRE UP TO 
l HOUR, AND PROBABLE MAXIMUM CARRYING CAPACITY. 


lower voltage is well within the limits of practical require- 
ments in all but very exceptional cases, we suggest that ıt 
be adopted as the maximum length allowable. As the wire 
armouring when used on rubber-covered cables has a carrying 
capacity in excess of that provided by lead covering if used, 


we suggest that the same rule should apply. The rules 


should clearly state that tape armouring must not be used 
for earthing purposes. | 

Particulars are also given in the original paper of the 
sizes of earth wires required for various sections of working 
conductors, paper and rubber insulated respectively. In the 


case of paper cables. owing to the larger working current. 


allowed, the earth wires need to be larger than for rubber- 
insulated cables. amd even larger than the working con- 
ductor itself in the smaller sizes. Earth wires for both types 


become progressively smaller relatively to the working con- 


ductor as the size.cf the latter increases. 

A specified size and number of earth wires should be named 
for each size of main conductor, and the particulars given 
in the form of а column to. be added to the particulars of 
carrying capacity, &c., of conductors giveri in the appendix 
to. Ње LE.E. Wiring Rules. — A 

Upon the assumption that the foregoing suggestions are 
adopted, we recommend that: 
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l. Earthing conductors must be of the numbers and eizes set 
forth in the tables attached to the rules for each eize of 
working conductor. 

2. That they should be of high conductivity copper, tinned 
or otherwise protected against corrosion, and protected against 
mechanical injury. 

3. That the smallest allowable size of earthing conductor 
should be 1/14 S.W.G., and the largest individual conductor 
should be 19/17 S.W.G., and that all conductors larger than 
1/14 S.W.G. should be stranded. 

4. When a larger section of earthing conductor than 19/17 
8. W. G. is necessary, separate conductors must be used, an 
if earth plates or cylinders are employed, eeparate ones for 
each conductor must also be used. 

5. Buried earth plates or cylinders must have an earth 
contact of not less than 4 &q. ft., and be surrounded on all 
sides by not less than 19 in. depth of finely broken coke. 
They should preferably be of cast iron or other durable metal 
and the place selected for burying them must be permanently 
wet or, at least, damp.* 

6. Wherever an earth wire is connected to a pipe, or con- 
duit, or cable sheath, or armouring. a substantially designed 
clip must be used. Sweating sockets also must be used at 
each end of the earth conductor for all sizes larger than 
1/14 8.W.G. For armoured cables substantial clamps must 
be used, so designed as to grip firmly the whole of the wires 
of the armouring without damage to the insulation. 

7. Where special earth plates are not provided, extreme 
care must be taken to see that only such earths are used 
a8 are easily capable of carrying the maximum current which 
can be allowed to flow by the largest fuse used in the circuit 
in question. From this point of view water pipes directly 
in connection with the street water-mains make excellent 
ып Steel frameworks of buildings must not be used as 
. earths. 

In conclusion, the sub-committee strongly recommends that 
rule 2 (b), providing for the need of earthing all metal other 
than the conductor on circuits where medium pressures are 
used, be extended to include low-pressure circuits also, and 
that it also be extended to prescribe the earthing of all metal 
ole to be electrically charged, such as constructional steel- 
work. 


DISCUSSION IN LONDON. 


The discussion was a joint one on the electrical equipment 
of artisan dwellings, with an introductory paper by Mr. L 
Milne, and on the report of the Earthing Sub-committee of 
the I. E. E. Wiring Rules Committee. 

Mr. J. W. BEAUCHAMP opened the discussion on the paper, 
and said that the figures it contained of the cost of wiring 
such dwellings would be of much value. He had found great 
diversity in such ngures when supplied by various contrac- 
tors. It was his opinion that an attempt should be made to 
spend a greater proportion of the cost of such installation in 
the factory instead of on site; by that he meant everything 
it was possible to do in the factory should be done there so 
that the resulting product would be, so to speak, a form 
of cable which only required to be nailed to the wall. They 
had been promised 100, 000 houses before the end of the year 
(500,000 were needed), and he emphasised the importance of 
wiring the houses immediately; if that was not done at once 
they would probably have to wait ten years before they could 
get them all wired. They should not wait to ascertain whether 
the tenants intended to use electricity before putting in the 
installations; if tenants found the houses already wired it 
was an easy matter to induce them to become consumers of 
electricity; moreover, if the houses were not wired for electric 
lighting they would certainly be piped for gas. In this con- 
nection the actual cost of the installation was not of much 
account. It was the difference between the cost of wiring for 
electricity and that of piping for gas with which they were 
really concerned. The wiring of artisan dwellings would 
result in benefit to all concerned; every branch of the elec- 
trical industry would etand to gain much both from the 
monetary and business points of view. It was his opinion that 
the rent-paying capacity of the present-day artisan had not 
been fully appreciated, if really good houses were provided 
tenants would be prepared to pay good rents for them. They 
should at least make an attempt to find some means of edu- 
cating the public to the benefits to be derived from the use 
of electricity in the home. However, the first thing to be done 
was to get the houses wired, and when that was done he was 
confident that an increasing use of electricity. not only for 
lighting, but also in connection with all forms of labour-saving 
devices. would follow as & matter of course. 

Mr. G. Scorr RAM, in opening the discussion on the Earth- 
ing Sub-committee’s report, explained how the committee 
came to be appointed. In the course of inspecting factories 
in different parts of the country he had been struck by the 
large number of earth wires installed (many of which had 
fused) that were very much too small to carry the current 
they were intended to do. It appeared to him that the sizes 
of earth wires had not been considered from a scientific point 
of view, and he accordingly wrote to the Institution on 
March 12th, 1918, pointing out the facts, and suggesting that 


* We have deleted the requirement of the present rule tQ 
the ofert that the coke used must he free from sulphur, — 


an inquiry should be made. The Committee had subg. 
quently confirmed a number of observations that he had made 
in the letter referred to. After enumerating the chief recom. 
mendations of the Committee, the speaker said that most | 
the credit was due to Mr. G. H. Nisbett, who had carried Qut 
all the hard work connected with the inquiry. 

Mr. Н. Н. Berry agreed that some form of cleat wiring 
was necessary if small houses were to be wired cheaply, He 
would encourage members to write to the Institution Wiring 
Rules Committee about the subject under discussion: tha 
Committee was always ready to consider suggestions that 
were likely to be of help. He believed that some of the 
wiring rules were not observed because they called for plan, 
which was not forthcoming, some did not exist, and it was oniy 
with the assistance of others that the committee could sue 
cessfully overcome such difficulties. He called attention to 3 
lamp adapter which was very useful in preventing the ері. 
mate use of electricity for such devices aa heating and cooking 
apparatus where the fixed price system of charging was ip 
force. This adapter allowed only certain devices to be used 
and no others. The double installation cost of a separate 
lighting and heating installation was undoubtedly a ver 
great disadvantage. Не had considered the problem carefully, 
and had come to the conclusion that the installation of ele. 
tricity in artisan dwellings was within their economic reach 
to-day. His system was to use one primary source of heat 
to heat the water supply of the house, both for washing and 
heating purposes, and by the aid of radiators and mag. 
coal ” fires the ‘‘ topping ир” of the room temperature could 
be done electrically. With regard to the fixed-price system 
of charging for a hot-water supply leading to its extravagant 
use, there was now a device on the market designed to check 
any euch extravagant use. 

Mr. J. Frita thought that the metering problem could be 
entirely solved by the maximum demand system of charging 
for energy used. Referring to earthing, he thought it 
essential to consider the question of earth wires together with 
that of fuses. An earth wire must first carry the current 
which would blow the fuse or trip the circuit breaker, and 
secondly, it must serve as а preventative against shock. He 
agreed that tin was the only suitable metal that met the 
required conditions for fuses, and considered it desirable that 
the earthing rules should apply to all apparatus, irrespective 
of the pressure used. 

Mr. W. R. Rawuincs did not agree that some form d 
cleat wiring was necessary; any such system would caus 
endless trouble, as the wire was extremely liable to be dam. 
aged or even pulled down entirely, especially in artisans 
dwellings. He considered that any form of wiring that allowed 
an air space between the wall and the wire was not to be 
encouraged. There was no reference in the paper to metal. 
covered wire such as the Henley, Stannos, &c., systems, 
neither was there any reference to the fixed price system ol 
charging. The latter system would, in his opinion, solve 
many of their present troubles. After explaining the method, 
and that it was only suitable for alternating current, he 
remarked that four to six lights would be all that would 
be necessary in the proposed artisan dwellings. He agreed 
with Mr. Beauchamp that it was essential to introduce elec 
tric lighting at all costs into the houses now being built, and 
he was confident that such introduction would bring with it 
much work for both the contractor and supplier. The cost 
of separate installations for lighting and heating was alte 
gether prohibitive. Тһе Earthing Sub-committee deserved 
credit for the information given in its report; such informa. 
tion was difficult to obtain in the usual wav, and was not 
given in text books. It had shown that the wiring rules 
were not what they should be, and he thought they were 
deeply indebted to the committee for bringing the points 
home. The proposition to reduce the capacity of fuses to 
an overload of 50 per cent. was not adequate, there would 
not be sufficient margin to allow for overload. 

Mr. Н. J. CasH congratulated the authors on their papers, 
they were very interesting. and contained much information. 
He admired the boldness of some of the suggestions made in 
connection with the wiring of artisan dwellings. He acree 
that there were numerous installations in which the insnla- 
tion on the neutral side was practically nil; many faults that 
existed were not known of, and it was interesting to hear the 
author state that he had not been able to find any case m 
which it had heen observed that the occurrence of а fire was 
coincident with the development of n fault between the 
outer and neutral of the svstem. He agreed that they should 
get the houses wired nt all costs, and also with the author ` 
suggestion that they should attempt to reduce the cost Ш 
wiring rather than spend the monev on propaganda. He 
did not think anv existing method of wiring was as cheap 
as that suggested by the author, who did not advocate onen 
wiring, as it appeared to have been assumed. The c 
wirin” would not he exposed, it would all be under the floor, 
&c. He agreed that a combined switch and ceiling rose к" 
desirable, and thought it would help to reduce the 
enormously. Such a switch need not be placed near the 
door, as was advocated in the naper; it should be locate 
as near ns possible to the lighting point, so as to reduc 
the wiring, but if desirable jt could be operated by 5 co" 
so placed as to hang near the door. He did not favour 
running flexible, wires across tbe velling;. such mna w^. 
much tuo long and unsightly, The principal dificulty in 
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the problem of heating water could be solved to-day, although 
not on a suthciently large scale as yet as to be generally 
applicable. А point that appeared to have been overlooked 
was a hot cupooard tor airing clothes. Such a thing was 
essential in every house, although they were hardly ever 
provided, and the electrically-heated аши cupboard was an 
exceedingly economical device. He did not think the fixed- 
price lamp holder adaptor mentioned by a previous speaker 
would be of much utiuty. because any artisan of to-day was 
quite capable of substituuing an ordinary holder. 

Mr. W. Cross did not tavour the author's system of partly 
insulated twin wire; he had known cases where there was a 
potential difference of 50 volts between the neutral and 
earth, and in his opinion some system of inetal-covered wire 
was desirable; he was not in favour of introducing any form 
of cleat wiring into the type of house under consideration. 
A separate meter for euch consumer was the most satisfactory 
wethod of charging, unless the generation costs could 
considerably reduced fiom what шеу were at present. He 
did not think they could eliminate the coal fire altogether, but 
that made little difference; they should make use of central 
heating and endeavour to introduce wore labour-saving de- 
vices. In America, where such apparatus, including electric 
cooking and kitchen outfits, were extensively used, the con- 
sumption worked out at about l unit per person per day. 
What they were in need of was more co-operation between 
builders, contractors, electricians, and all others concerned. 

Mr. RETFORD was of the opinion that most faults occurred 
at the point of application of the apparatus, and not in the 
wiring. He thougnt that the 50 per cent. overload fuse was 
a practical impossibility; the fuse should be placed between 
the wire and the apparatus, and not between the switch- 
board and the wire, because the wire could always carry 
more current than the fuse. He could not agree that tin 
was а suitable metal for fuses, copper was much to be pre- 
ferred. With regard to the sizes ot earth wire, he thought 
that too large a number of wires was suggested. 

Mr. S. Роокү was favourably disposed towards the use 
of cleat wiring, and said that the comparative costs and 
figures given in the paper were correct. He did not like the 
suggested partly-insulated wire, it might not always be put 
on the neutral side, and such thin insulation would be very 
liable to be damaged. He thought that more co-operation 
between the builder aud the wiring contractor would over- 
come the difficulties at present encountered with cleat wir- 
ing; he favoured the method of treating a group of houses 
as a unit lor the purpose of supply, and predicted that the 
hot water problem was well on the way to solution. 

Mr. P. RoslLixd agreed that the wiring should be completed 
as far as possible in the factory so that it could be installed 
in the shortest possible time, and the work that had to be 
done on site should be reduced to а minimum. Some form 
of metal-cased double wire was to be preferred because the 
cost of upkeep was an item of considerable importance. He 
protested against the proposed discontinuance of tinned copper 
tuses. 

Mr. G. C. BURNAND did not think that cleat wiring was desir- 
able in the class of house under consideration. The fixed price 
system had been adopted in a number of towns, and had 
worked quite satigfactorily; he had not found that the system 
led to wasteful use of energy, and there was no tendency to 
leave lamps burning unnecessarily as was supposed. Тһе 
lamp holaer adaptors mentioned by a previous speaker had 
been used with success. and he had found that they were 
not interfered with or removed. The fixed price svstem would 
work equally well for charging for heating and cooking 
as for lighting. 

Mr. S. W. Metsom, referring to the Earthing Sub-commit- 
tee's report, said that he had made experiments, and had found 
that when two earth plates were buried 15 ft. apart in what 
was practically running water, there was a resistance between 
the plates of from 60 to 70 ohins and no resistance between 
the plates and the coke in which they were buried, vet sufh- 
cient current would not pass between the plates to heat up 
the wires, as was suggested in the report. Не was dubious 
about the wisdom of using water pipes for earthing purposes, 
and thought that the earth wire of each building should be 
connected to the earth wire of the supply svstem. It would 
be quite useless to relv on buried plates or water pipes if 
they were going to pass such currents as were contemplated 
in the report. With regard to dielectric deterioration under 
high temperatures, it was a very much slower process than 
was usually supposed: he had known cables work at a temi- 
7 of 100 deg. К. for wears, and be none the worse 
or it. 

Mr. C. A. Baker was of the opinion that the wiring instal- 
lation in houses should be fire and fool proof, and it was, there- 
fore, necessary to employ screwed tubing. His method would 
he to bring in a supply from the nearest point available to 
the centre of the house. He would then install а skeleton 
svstem of tubing before the house was completed, all such 
tubing to be cut, bent, and prepared as far ав possible in 
the factory for easy erection on site. When the house was 
completed the wires could be drawn into the tubes, and the 
fittings installed to the requirements of the tenant. It was 
not necessary that heating and cooking apparatus should 
form part of the initial installation, such devices could be 
added by the tenant at his leisure. He had not found it 
necessary to place the switches near the doors; the chain 


switches referred to by previous speakers were well known, 
but not now obtainable. He had yet to find the contractor 
who was willing to make any difference in prices when chain 
switches were used. He was of the opinion that they would 
have to resign themselves to the use of one meter at least. 
On account of the lateness of the hour, the authors re- 
served their replies for publication in the I. E. E. Journal. 


ELECTRIC TRANSMISSION OF ENERGY. 


AT the Conference of the I.M.E.A., at Felixstowe, last year, 
Mr. 5. L. Pearce read а paper on the subject of the relative 
merits of overhead lines and underground cables in connec- 
tion with the supply of electricity to populous centres, of 
which we gave an abstract in our issue of July 4th, 1919. 
The paper elicited from Mr. G. V. Iwiss а critical article 
which appeared in our issue of August loth, 1919, and now 
we are enabled to publish some notes by Prof. Alfred Still 
(of .Purdue University, Indiana, U.S.A.), obtained as the 
result of an interview by Mr. E. V. Pannell, the resident 
engineer in New York ot the British Aluminium Co., Ltd. 

Prof, STILL said it was not his intention to discuss or criticise 
the figures and curves given in the paper. These were the 
result of inuch thoughtful labour on the part of а man admir- 
ably qualitied to do the work. It was, however, doubttul if 
any foreign engineer, or any engineer who had lived many 
years out of England, could fail to be struck by the attitude, 
not only of Mr. Pearce, but also of the majority of those 
taking part jn the discussion, regarding the transmission of 
energy by overhead conductors. 

At the close of his paper Mr. Pearce had expressed the hope 
that the resulting discussion would assist in а truer apprecia- 
tion of the proplems of electric transmission; yet, in his 
reply to the discussion which his paper evoked, he seemed 
to regret that ‘unfortunately it tended to develop into a 
‘battle of systems.. 

Prof. STILL was of opinion that if there was any question 
regarding the best and most economical method of trans- 
mitting electrical energy over long distances, it could not but 
be appropriate to discuss it, especially atter Mr. Pearce had 
expressed himself as favouring underground cables for long- 
distance transmission. 

It was true that distances rarely exceeding 10 to 15 miles 
appeared to be understood when speaking of long-distance 
transmission, and if such lines ran through populous districts 
the advantages of underground transmission might over— 
balance its disadvantages; but it seemed probable that. 
even in England, the so-called super-stations which were 
now under consideration might be able to transmit energy 
economically up to 40 or 50 miles, or even greater distances. 
The cost of coal had been taken at about 20s. per ton, which 
seemed an enormous price to pay near the pit’s mouth, where 
the proposed super-stations would presumably be erected. 
With cheaper coal, the economical distance of transmission 
would be very greatly increased, and if the comparison were 
then made between overhead and underground transmission 
for main lines, the advantages would nearly all appear to 
be in favour of the former. 

Both Mr. Wordingham and Mr. Burr mentioned some of 
the more obvious advantages of overhead transmission. With- 
out advocating one system rather than another, Prof. STILL 
believed that other British engineers would do well to study 
Continental and American practice in this connection, before 
deciding in favour of underground cables for main trans- 
mission lines. Branch lines and connecting networks were 
of less importance. It was true that first cost was not the 
all-important factor in arriving at a decision. Much had 
been said about reliability and continuity of service, also 
about the number of interruptions that the British people 
were likely to tolerate. It was, however, probable that they 
would tolerate just so 1nany interruptions as might occur on 
the best designed system of transmission; it was the business 
of the engineer to ascertain which was likelv to be the most 
reliable system in each particular case. Mr. Chattock seemed 
to think that if British engineers were prejudiced in favour 
of underground mains, they were rightly so prejudiced, 
because he believed a less reliable supply would be obtained 
with overhead conductors. But whv be prejudiced? Why 
not draw conclusions from facts and data actually available 
from all parts of the world? ]f the comparison were made . 
between overhead transmission at whatever might be the 
economical voltage (not necessarily the highest), апі exist- 
ing underground cables working at 30,000 volts (or hypothe- 
tical cables working at 60,000 volts), armoured and buried 
direct in the ground, Prof. Still believed that, in the matter 
of freedom from serious. service interruption, the overhead 
evetern was preferable. He did not give his reasons in detail, 
but observed that the statements made by several speakers 
to the effect that fewer interruptions occurred on underground 
svstems than on overhead transmissions were not supported 
by arguments or figures. The damp atmosphere of the British 
Isles, and its corrosive effect in the vicinity of manufacturing 
centres, had been referred to; the problem was of importance, 
but it was mainly an economic one. It was, however, diffi. 
cult to understand why wind, ice, falling aeroplanes, and the 
discharge of shot guns should affect the operation of overhead 
lines more adversely in Great Britain than in other eountriea, 
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Mr. Welbourn had referred to the B.O.T. regulations which, 
if not deliberately framed to discourage the electrical trans- 
mission of energy, had for many years retarded development. 
Mr. Pearce also referred to the '' attitude of the G.P.O. to- 
wards E.H.T. lines." If comparisons of costs were going to 
be made on the basis of factors of safety which the majority 
of engineers in all countries (including Great Britain) con- 
sidered unreasonable, then the resulting figures would hardly 
be fair to the overhead svstein; but had the time not come 
when the engineers as а body should decide upon what they 
desired in the matter of regulations by the D.O.T. and the 
attitude of the G.P.O., and then take whatever steps might 
be necessary to obtain what they wanted? 

Prof. Still concluded his ‘communication with a reference 
to the Thury system of continuous-current transmission. 
This. little-understood system had much to recommend it in 
connection with straight long-distance transmission, especi- 
ally in a country where overhead conductors were looked 
upon with suspicion, because it lent itself admirably to 
transmission by underground cables, which were not so per- 
fectly adapted to the transmission of alternating currents, 
especially at the higher voltages which would probably be 
necessary in the near future. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mrsses. Serton-Jones, O'DrLL АМО 
ST&PMENs, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


8.388. Electrically-operated hoists, lifts, &c.” T. 
Н. J. Garey and: J. Garey. March 22nd. 

8.403. *'' Device for testing sparking plugs or electric circuits therefor." B. 
J. Pirr.. March And. 

8.420. Magneto locking cover." L. J. YovNc. March 22nd. 

8,421. “ Apparatus for electric welding and cutting." J. A. V. MORSE. 
March 22nd. 

8,424. '' Electrically-heated soldering-irons." H. N. II. CosBoLD and С. 
F. Joseren. March And. 

8,428. '' High-frequency alternator," O. Билзлкух,. March 22nd.. (France. 
November 27th, 1917.) 

8.435. Current-collecting devices for electric traction.“ L, 
March 22nd. (Italy, March 20th, 1919.) | 

8,438. *' Electric switches," H. €. Нооекь. March 22nd. 

8.440. Electric ship propulsion. systems," Berrisit Tijowsos-HouvsroN Co. 
(General Electric Co.) March. 2nd. 

8,444. Electric furnaces.” Soc. NIE LU HH: ос кало. March. 22nd. 
(France, January 7th.) 

8.450. High-frequency alternator.” O. BLI X. March 22nd. (France, 
January 24th, 1918.) ; 

8,460. “ Sparking plugs." G. E. Lemoine. March 22nd. (France, July 
7th, 1919.) 

8,484. '' Electrical musical instruments," C. E. 
(France, April 30th, 1919.) 

8,448. '' Magneto-electrie. machine." L. N. Reppe (Camillo Olivetti & 
Co.). March 22nd. 


B. 401. Electro-medical treatment of the human body.” J. Myers. March 
22nd. 

8.497. Electric pocket lamps, &c." E. W., G. S., and Н. E. НошлАкр. 
March 23rd. | 


8.503. Safety electric globe for miners’ lamps.“ F. T. Barrow and L. A. 
Dayley. March 23rd. 


8,507. Means for producing hot water and distilled water from waste 
heat of rheostats, &.“ G. C. SAN KSTER and A. E. міти. March 23rd. 


8,518. Terminals for electric cables." J. E. Barrows. March 237d. 

8.519. Sparking plugs." J. E. BaxROWwS. March 23rd. 

B. 526. Electric incandescent lamps.“ E. Scuattner. March 23rd. 

8,563. “ X-ray apparatus," BIS Tuowsos-HousroN Co. (General Elec- 
tric Co.). March 23rd. 

8,579. Electric heating apparatus." W. H. Аах and J. A. ENSCGELT II. 
March 23rd. 

8.587. Voltage regulation of transformers.“ W. Martinetto. March 23rd, 
(Italy, February 21st, 1919.) - 

8.589. Railway signalling apparatus.“ F. V. Russet, W. R. Sykes 
INTERLOCKING SiGNaL Co. and E. S. Tippeman. March 23rd. 

8.625. Portable electric lamps." C. E. P. Gaskel. March 24th. 

8.657. Amplifving systems.” WESTERN ELZECTHC Co. March 24th. United 
States, March 28th, 1919.) 

R,G62. *' Electric motors.” W. S. Dexxet. March. 24th. 

B. N. Thermionic devices." W. A. E. Quivter, March 24th. 
s British THowsos-HotsroN Co. (General 


Dewntrst, А. ERNI. I., 


VALLINO, 


Huvcosior. March 22nd. 


8,693. Condenser systems." 
Electric Co.). March 24th. 

8.694. Means for measuring electric current.“ Lapis & Gyr. Акт. Ges. 
March 24th. (Switzerland, March 25th. 1919.) 

8,711. '' Automatic control mechanism for electric furnaces.” 
ManvuFacTURING Со. March 24th. (United States, June 26th, 1918.) 

8.715. Electric fuses.” V. E. Joyce and Park Royal ENGINEERING 
Works. March 24th. | 

8.719. Production of metals in electric furnace." G. J. Stock. March 
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8,755. '' Electric switches, ceiling- rose Kc.“ A. Davis, F. R. Нсрѕом and 
Davis. Нсрљьом & Co. March 25th. j 

8.768. Telephones." J. Jenninus and J. Kav. March 25th. 

8,769. Ignition magnetos." E. A. LAVTON-SNMITII. March 25th. 

8.778. Magneto-electric apparatus.“ A. Berar and A. Rexaupin. March 
25th. (France, March 26th, 1919.) | 

8.780. Meuns for electrically lighting motor-cycles, &c.“ L. W. APPLETON. 
March 25th. 

8.7 2. Planet gears Шамо Gag Акт. Ges. March 25th. (Switzerland, 
March 25th, 1919.) 

B. 7 rl. Electric arc welding: systems.“. C. 

5. 06. Selector switches for telephones; II. J. 
enone MiNitracirvuNo Со. March 25th. 


J. Houstag, March 25th. 
PauMeR and: Тнк TELE- 
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8.507. „ Protective devices for efectfic cirtuits and apparatus!“ B&frisH | 


Тномьом-Носзтом Со, (General Electric Co.) March 25th. 


8,523. '' Electric fluid heating apparatus." E. Екеркік»вм. March 25th. 

8.829. Electric heaters." A. Terry. March 25th. 

8,833. '' Thermionic valve circuits for wireless telegraphy and telephony." 
A. К. Macrorig and G. Унклкімс. March 25th. EE d 

8.887. Electric. switches." L. and L. J. Norros. March 26th. 

8.840. Case for electric-lamp bulbs." J. C. N. Eastick. March 26th. 

8,868. '' Electric motors and dynamos." A. M. Younc. March 26th. 

8.878. Electric signalling systems." WESIERN ELECTRIC Co. March 26th. 
(United States, November 14th, 1914.) 

8.882. Electric switches," A. C. міти. March 26th. 

8. 886. Telephones.” H. J. PALMER and Tue ТЕГЕРНОКЕ MaNUEFACIUKING 
Co. March 26th. 

5,897. '' Means for controlling transmission of electrical impulses.” W. R. 
Sykes INTRRLOCKING Мемл. Co. and R. W. Таккахі. March. 20th. 


8.914. Alternating-current: machines," SIEMENS-SCI'UCRERTWERRE., March 
26th. (United States, March 29th, 1916.) | 
8.918. * Protective devices for electric. circuits. and apparatus.” H 


Thosson-Houston Co. (General Electric Co.). March. 26ih. 

8,919. ** electric, &c., locomotives.” Baivisn Тномзох-Носмох Co. and 
17. W. Саклек. March 26th. 

8,5123. '* Apparatus for manufacture of copper cable tubes, &e., by elegtro- 
deposition," s. О. CowrkR-Couks. March. 26th. 

8,970. "'' Electric washing-machines,"' Ј. L. 
(United States, October 9th, 1917.) 

N. 988. Transmission and distribution in alternating- current systems.” A. 
M. Taytor. March 27th. 

N. 9.3. Voltape-repulator and rectifier for 
HiiukkINGTON and J. E. Тнокктох. March 27th, 

9.023. Power-limiting systems.“ WESTERN Ecvectric Co. 
(United States, September 3rd, 1915.) 

9.030. Automatic telephone station.“ G. X. Lone, March 27th. 

9.045. Starting mechanism for motor-vehicle engines." €. L. BREEDEN 
and Н. W. Е. TRetaxp. March 27th. 

9.046. Commutators or electric current distributors of electric. ignition s}s- 
tems," J. II. Кемвакех. March 27th. 


(`ОЕЕТЕ. р. March 26th. 


electric circuits.“ J. 


March 27th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. | 
6,247. ELŁCTRIC POCKET LAMP WITH A MECHANICAL. ELECIRIC GENERATOR, A. 
Luzv. October loth, 1917. (120,027.) 
13,870. ACOUSTIC OR COMPRESSIONAL-WAVE DIRECTIVE SIGNALLING, 
Fessenden. August 16th, 1917. (139,530.) 
14,2339. ELECTRO-MAGNETIC SÜEED-CONTROLLING. DEVICE. Remy Electric Co. 
September Ist, 19017. (119,404.) 


К. А. 


1919. 

919. Tecernonxe systems. II. G. Shrivell. January 13th, 1919. (139,554.) 

1,635. Evectkic FIT II SCS. J. Y. Fletcher and C. W. Saunders. July 22nd, 
1919. (139,557.) 

1.753. ТЕСЕРНОКЕ systems. B. S. Cohen. January 23rd, 1919. (139,560.) 

1,848. ELECIKIC LAMPS OR TORCHES FOR CARRYING IN THE POCKET. Н. Rotten- 
burg. January 24th, 1919. (139,563.) 

1.905. GUARD CHAMBERS FOR HOLDING ELECTRIC HEATING ELEMENTS. J. Nolan. 
January 25th, 1919. (139,504.) 

3,684. ELECTRIC HEATING ELEMENTS. К. К. Hearn. 
(138,581.) 

4.037. CONSTRUCTION OF DYNAMO-ELECIKIC MACHINERY. D. D. Rayner, Feb- 
ruary 25th, 1919. (139.594.) 

4,794. ELECTRIC IGNITION SYSTEMS FOR INTERNAL-COMBUSTION ENGINES. H. 
Woodgate and А. Main. February 26th, 1919. (139,598.) 

5.524. ELECTRIC HAND LaMPs. M. J. Railing. March g6th, 1919. (139,616.) 

7,598. WIRELESS SIGNALLING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) March 26th, 1919. (139, 630.) 

8,083. ELECTRIC MOTOR CONTROL SYSTEMS. British Thomson-Houston Co. 
and А. A. Pollock. March 31st, 1919. (139,647) 

8,550. ELECTRIC STORAGE BATTERIES, Р. D. Ivey and A. J. Salisbury. April 
4th, 1919. (139,652.) 

9.297. TIME-LIMIT OVERLOAD ELECTRIC. RELAYS. R. Brooks and Metropolitan- 
Vickers Electrical Со. April 11th, 1919. (139,660.) 

10,393. DEVICE FOR INSTRUCTIONAL AND OTHER PURPOSES FOR DEMONSTRATING 
1HE DIFFERENCE BETWEEN THE TRUR POLE AND THE MAGNETIC POLE AND FOR LIKE 
rerposes. E. K. Brown. April 26th, 1919. (139.676.) 

10,737. MEANS FOR SUPPOKTING THE SHADE OF AN ELECTRIC INCANDESCENT LAMP. 
L G. Flory. April 30th, 1919. (139,679.) 

12,955. ELECTRICAL CONDENSERS. E. A. Bayles, H. Higham and British 
Insulated & Helsby Cables, Lid. May 23rd, 1919. (139.694.) 

13.015. ELECTRIC-WELDING — ELECTRODES. British Thonmson-Houston Co. 
(General Electric Co.) May 23rd, 1919. (139,695.) 

13.152. SEMI-AUTOMATIC TELEPHONE SYSTEMS. Siemens Bros. & Co. and T. 
Pettigrew, Мау 26th, 1919. 139,696.) 

13.738. AUTOMATIC OR УЕМІ-АСТОМАТІС TELEPHONE SYSTEMS, Automatic Tele- 
phone Manufacturing Co. (Automatic Electric Co.). May 30th, 1914 (139,701.) 

14,782. Мьлхѕ FOR PREVENTING THE MANIPULATION ОЕ ELECTRIC MOTOR- 
VEHICLES. H. Crochat. June lith, 1919. (139,710) 

18,305. DysAMO-FLECTRIC MACHINES, J. W. Burleigh. july 23rd, 1919. 
(Addition to 116,481.) (139,718.) 

91,219. CASINGS FOR ELECTRIC. STORAGE BATTERIES. M. Arosio. August 28th, 
1918. (131.917) 

92.068. ELECTRODES FOR ELECTRIC FURNACES. Norske Aktieselskab for Elek- 
trokemisk Industri-Hypotekbank, January 17th, 1919. (137,811-) 

26.356, HIGH-FREQUENCY ALTERNATORS, E. F. W. Alexanderson and S. P. 
Nixdorf. December Gth, 1918. (136.147.) ns 

28.80. WIRELRSS SIGNALLING SYSTEM». J. H. Rogers. January 10th, 1919. 
(137,511.) | Я 

32.713. Rotors or ELECTRICAL Machines. Maschinenfabrik Oerlikon. Janu- 
ary 30th, 1919. (138,320.) ЫЕ 


February 14th, 1919. 
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Royal Warrant.—Messrs. C. А. VANDERVELL & Co., 
LTD. of Acton. the well-known electrical engineers. have been 
granted the Warrant of Appointment as manufacturers of elec- 
trical equipment for motor cars to His Majesty the King with 
autherity to use the Royal Arms, PE 
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THE WORK OF THE TRADE 
COMMISSIONER. 


As we have on several occasions expressed here our 
conviction that the Trade Commissioners who, as represent- 
atives of the British Government, are stationed at im- 
portant outposts listening for overseas trade information, 
will be able to render invaluable assistance, it will be as 
well if we refer to the functions of these gentlemen as they 


are set out in the official “letter of appointment" which: 


they receive upon proceeding to take up their duties. We 
do this in order that manufacturers and traders who intend 
to avail themselves of such assistance should know at what 
point in their operations they may reasonably ask for it. 

First, the Commissioner is instructed to give reasonable 
help to British traders who seek his services. It is not 
unreasonable to assume that those who don’t ask, don’t 
want. There is plenty of experience to prove that such 
a branch of public service may become more valuable if 


it be given an opportunity of demonstrating and adding 


to its usefulness. Nothing is so discouraging as want of 
appreciation, and we hope that the electrical and allied 
trades will not fail to avail themselves of efforts made on 
their behalf, both by these Commissioners and by the 
Department of Overseas Trade under which they work. 

The second instruction to the Commissioners is to 
report upon Tariff Laws and Customs regulations and 
legislative proposals of interest relating to the sphere in 
which they operate. As times goes on, such information 
will become increasingly important in connection with the 
building up of a large export trade. Certainly not the 
least essential of the outlined duties is covered in part of 
the third instruction which is “to watch the imports . . . 
furnish reports on the best methods of meeting foreign 
competition.” We need all the expert observers— whether 
officials of the D. O. T. or of trade associationg— who can keep 
the Government and the traders fully informed respecting 
the methods, new and old, wise and otherwise, honest and 
dishonest, that are employed by foreign competitors, of 
whatever nationality, to undermine our commercial influence 
or defeat our legitimate aspirations. "There is а danger 
that while trade is very active the foreign penetration 
methods that have been revealed to the general public during 
the past five or six years will be forgotten or lightly 
regarded. Because Germany is suffering from industrial in- 
disposition at present we must not imagine that her schemers 
are asleep or have abandoned pre-war economic aims and 
intentions. It will be useful if capable Government Com- 
missioners can keep their ears wide open for all movement 
of this kind and dispatch immediate intimation for publica- 
tion here. We are not forgetting that in pre-war days 
readers of this journal were kept informed continuously 
respecting the operations of Continental electrical export 
traders. Our firms could not complain of want of know- 
ledge then— somebody failed to take appropriate action to 
counteract the influences that were at work. We are 
differently placed to-day, and private trading organisations, 
as well as Trade Commissioners, will probably be-alert for 
news and prepared for action. Let us hope also that if the 
Commissioner shows that Government action is necessary 
the State will not leave: private action unsupported. The 
Commissioners through being in touch with British traders 


in their sphere of influence, will be able to pass on the - 
views of these commercial men regarding the best methods 


to be employed to meet foreign competition. 
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The fourth function of Ње Trade Commissioner's Office is 
tə forward early information as to contracts open or in pros- 
pect, probable extensions of public works, and the opening of 
new industries. Already the D.O.T. is performing useful 
service in this way, but it can, and we believe will, do a 
great deal more, using the channels afforded by the Press to 
secure publicity among all British traders interested. 
Needless to remark, telegraphic means should be employed 
in order to avoid the waste of valuable time in the trans- 
mission of information which can only be of service if it is 
received in good time. 

There are many other functions of the Commissioner, 
such as the preparation of reports on trade conditions, 
available supplies of raw material, labour and economic 
conditions, and last, but bv no means least, the furnishing 
of details as to the cost of living. In this last matter 
there is not likely to be stability for a long time to come, 
but many men will be going abroad to take up technical 
nnd trading situations during the next few уса'в, and 
the possession of tolerably reliable information respecting 
local conditions, including the cost of living, is very neces- 
sary when they are fixing up the terms of their engagement. 


“During the war, the Society for 
Electrical Development was obliged to 
restrict its activities, although it continued 
throughout to do all its curtailel budget permitted, and 
carried on sufficiently to justify the subscriptions of those 
members who supported it. During the past three months 
so many of the big companies have resumed their member- 
ship . .'. 
аз are over 50 per cent. greater than at the time of the 
November meeting of the board of directors. 

“Greater activities will be undertaken as justified by 
the increased revenue, and it is now desired to line up the 
entire industry in support of the very important work being 
carried on and contemplated. "This work has for its main 
feature the education of the public to an appreciation of the 
uses of electricity for domestic and power purposes. No 
other organisation is equipped to render this important 
service, the value of the continuation of which is far greater 
than the cost to the industry." | 

We quote from a circular recently issued by the Society 
which has done such wonderful work in the United States, 
апа we wish to emphasise the fact that atter all the years 
that it has been engaged in educating the public“ to an 
appreciation of the uses of electricity for domestic and 
power purposes," it still finds abundant scope for its lively 
propaganda, and, far from relaxing its efforts, is embarking 
upon a still broader programme of activity. 

If this is the case in a country where, for various reasons, 
the popular use of electricity has. been developed far beyond 
the stave attained in any other, what are we to say of this 
country, which has only recently awakened to the possi- 
bilities and advantages of the electrical way of doing 
things ? We believe that here we have only scratched the 
surface of what is practically a virgin field ; the prospects 
before tbe electrical industry are of the rosiest hue—pro- 
vided the field is tilled with skill and energy. To carry 
out that purpose the British Electrical Development 
Association was formed less than two years ago, and under 
the guidance of Mr. J. W. Beauchamp it lias already made 
its influence felt in many directions—but, as in all such cases, 
its capabilities are in strict proportion to the funds at its 
disposal. We therefore urge our readers to take their cue 
from the American Society, and to provide ample ammuni- 
tion for the use of E. D. A. 


Electrical 
Development. 


Тнк Electric Railway Journal for 
February 21st, 1920, prints a piece of 
publicitv literature issued on behalf of 
the motor- bus interest, and entitled: The Street Car 
Trust Co." It is urged on behalf of the bus that it means 
faster service, sinee the failure of one vehicle does not 
mean holding up all the others that are behind it; while 
the stopping-places can vary, во that one 'bus can load up 
at опе gtreet-corner, and the next can pass it and load up 
at another convenient spot. 


U.S.A. Transport 
Problems. 


that the funds available for the Society's 


- the House of Commons by Sir Eric. Geddes. 


It seems recently to have been discovered by those 
responsible for the regulation of the traffic in London, that 
it is desirable to have fixed stopping-places for 'buses as 
well as for tramcars. This fact, as well as several others 
facilitating the navigation of the streets, had been 
recognised in Berlin long ago. The convenience of optional 
Stops is largely a theoretical consideration, and in actual 
practice it is apt to be discounted by the Nelsoniun tactics 
of the driver, who will invariably pass those who seem 
unable to help themselves, and will endeavour to avoid 
stopping to pick up the more self-assertive. 

The reprint also claims cheaper operation for the motor- 
"bus, and on this point our contemporary has some very 
pertinent observations to make. “Even in places where 
they fit, 'buses cannot make any profit on a 5-cent fare, 
except on a very short haul. Even at a 10-cent fare the 
margin of profit is not what would induce a stampede of 
would-be investors. Nor do any of these estimates of cost 
take into account that in some future day the munici- 
palities are going to get tired of paving streets for the 
benefit of a private bus corporation.” 

We have before expressed the opinion that the whole 
system of flat fares is wrong, and that our British standard 
method of differentiated fares (called in America the 
“ zone system) is right; and we believe that trans-Atlantic 
street-traffic operating companies will never get out of the 
morass that their technical Press shows them to be in until 
a general change in their fare system is brought about. 
But, as we have also pointed out, it is entirely unfair to 
saddle a tramway with the upkeep of the whole of tbe 
roadway between the tracks — which it does not use, since 
the cars run on the rails while the 'buses get off scot-frec. 


Tut tragic fate of à woman who used an 
electric hair-drier in the bath, which we 
recently reported, serves to emphasise the 
importance of circumspection in the choice of electrical 
equipment for the bath-room, which is the subject of 
current correspondence in our columns. It is the prou i 
and justified boast of electricity that it is by far the safest 
illuminant with regard to fire and life, and the conditions 
which usually obtain in dwelling-houses are fortunately 
such as to render the possibility of a fatal, or even an 
alarming, shock exceedingly remote : it would be difficult 
to collect the records of as many as five fatalities in private 
houses in the past 20 years. 

The bath, however, is the one spot in the household 
where the conditions are highly favourable to shock, and it 
is impossible to exercise too much care in the selection and 
installation of electrical apparatus in the bath-room ; the 
water in the bath is always well earthed by the drain pipe, 
and often by the water-supply pipes, and the occupant 
of the bath is ideally situated to receive a fatal shock if con- 
tact is made with a faulty metal switch-cover or an elec- 
trical appliance which is in contact with the circuit. 

In the case at St. Anne’s, it was indeed doubtful whether 
electricity had played any part in the tragedy ; the victim 
was known to be liable to fainting fits, there was no 
evidence that she received a shock at all, and the verdict was 
death by drowning ; but the fact remains that she had been 
using an electrical device, which was found lyiug in the 
water. [n our issues of February 18th, 1916, and Sep- 
tember 5th, 1919, we recorded cases in which there was по 
question that the cause of death was electric shock in the 
bath, and on February 25th, 1916, we drew attention to the 
dangers of experiments in the bathroom. Ву using suitable 
fittings, keeping all switches, &., out of reach from the 
bath, and warning householders not to use electrical devices 
in the bath, the risks can be pra:tically eliminated. 


Bath-room 
Dangers. 


Аз we go to press, we learn that the 
promised—or tlieatened —Bill to provide 
the District Boards and Electricity 
Commissioners with compulsory powers, which were dropped 
in the House of Lords last year, has been introduced into 
There is no 
doubt that the measure will mect with fierce opposition. 


Electricity 
Supply. 
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THE NEW BAKERLOO ROLLING STOCK. 


THAT new rolling stock for the London Underground 
Electric Railways has been on order for some considerable 
time is a well-known fact, and the various reasons that 
have prevented delivery need no elaboration. It will suffice 
to record that certain new stock has recently been put into 
service, and that it is hoped to receive delivery of more in 
the near future. 

Not long ago we were privileged to inspect some new 
London and North-Western and London Electric Railway 
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Fig. I.—NEwWw BAKERLOO MOTOR-CAR. 


Wagon, and Finance Co., Ltd., of Birmingham, is only now 
being made. This fact accounts for the retention in the 
trains under discussion of certain features in the electrical 
equipment which it has been decided to dispense with in 
Subsequent designs of new stock. We refer more particu- 
larly to the control gear, a new type of which, we under- 
stand, has been in experimental use for some time past, and 
has shown promising resulta, 

We were recently afforded an opportunity of travelling 


Fic, 2.—S1pE Door. 
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Ес. 3.—ELEVATION AND PLAN OF 


joint stock, of which details and illustrations are given 
below. One of these new trains was put ipto service on the 
Elephant and Castle-Watford line of the Bakerloo Railway 
shortly before Easter. A second train is now also com- 
pleted, and it is anticipated that others will be ready for 
running at frequent intervals until 10 complete trains are 
in operation. | 

The trains in question were designed and ordered in 1914, 
but, owing to the war and subsequent labour troubles, 
delivery from the makers, the Metropolitan Carriage, 
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on one of these trains during trial runs, the object of which 
was to heat up the electrical equipment prior to the high- 
pressure tests being applied at the Ealing Common Works. 
Although the train with which we are concerned had never 
before run under ite own power, a very creditaole perform- 
ance was made and everything worked perfectly. "The train 
is capable of attaining a normal speed on the. level of 
48 miles per hour. A feature of the train is that it has 
three motor care, one being central, and one at each end. 
This gives more even haulage and acceleration up to full 
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е. 


speed. a = momenta after Matin Another improvement 


is the enlargement and strengthening.of the buffers between 


coaches, so, that they аге made to take up all pushing 
strains, leaving only the polline 4 strain to be taken by 
the: dfaw-bars ; formerly the latter tool: up both pushing 
and hauling strains.’ : 

The train‘consists of віх cara these — and three 
tvailera—in place of five on the old trains; the motor and 
Чанг ишш are Баш ар оп the angle-iron and plate 
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Fig. 4.— SEC TIONS OF Moron BOGIE. 
Above: Section through Bolster, and at 4 B, fig. 8; below: Inner and Outer Hesdstockis 


principle, with laminated side and coil bolster springs. 
The general arrangement of the motor-car and truck is 
shown in figs. 1, 3, and 4, while a view of the trailer-car 

is given in fig. 5. The cars are constructed through- 
out of steel, with a minimum of wood interior finish. The 
leading dimensions are as follows :—Length over all, 
50 ft. 10 in. width over body, 8 ft. 8in.; total height 
from rail, 9 ft. 5 25 in.; centres of bogies, 34 ft.; 


Fic. 5.— NEW BAKEBLOO TRAILER COACH. 


base of motor bogie, 7 ft. ; and wheel base of trailer bogie, 
6 ft. The diameter of the motor wheels has been increased 
by 6 in. to 42 in., and that of the trailing wheels by 2 in. 
to 32 in. The total weight of a віх-саг train when 
unloaded is 161 tons 2 cwt. 

The air compressor is of the C.P. 30-A type, manu- 
factured by the British Thomson-Houston Co:, Ltd., and 
the brake equipment 'is of the Westinghouse pattern 


wheel 
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with quick-acting triple valves. Tbe brake blocks are 
of -unchilled cast-iron, and the brake rigging on the 
trucks is of the clasp type. It is noteworthy that 
this is the first rolling stock on the London Underground 
railways that is fitted with double brake blocks. 

Each саг has a vestibule,.and to facilitate quick exit 
and entry, in addition to the end doors, each has a 
central door, as. shown in figs. 2.and 5, which is locked 
by an electrical contrivance as soon as the gateman 

. operates his levers. The locking and 
unlocking of the centre door is under 
the control of the gateman, {һе door 
itself being an ordinary swing one, 
checked by a standard design of door check 
mounted under the caf floor. Embodied 
in the pedestal which holds the mechanism 
for operating the, end car door, fig. 6, is 
a switch which controls the circuits 
governing the electrical lock, of the 
centre door. When the gateman opens 
the end car door, he automatically unlocks 
the middle door, and this fact is made 
plain by a.red lamp, А fig. 6, in, the 
~ -pedestal supporting the end door.,me- 
chanism, becoming. illuminated. When 
the end door. is again.shut, it closes the 
circuits which lock the middle door, and 
a green. lamp in the pedestal .becgmes 
illuminated. Should, for any reason, the 
end doot be shut and locked before 
the centre door has been properly 
fastened, the red lamp in the pedestal 
wil continue to burn.until the door 
has been properly locked. 

It will be noticed from figs. 2 and 
` 5 that thé car doors have been built 
to conform to the curvature of the 
roofs of the cars. This fact necessitated 
the use of a door that opens inwards 
in place of the usual sliding type, 
becanse the latter would have allowed 
too little head room, and would have had 
to be placed further back, thus leaving a large outside 
step. We-understand, however, that a new type of sliding 
door is being experimented with, by the use of which it is 
hoped to overcome some of the difficulties referred to 
above. 

The number of seats in each motor-car is 36, and that in 
each trailer car 45. 

In order to provide for the difference in heights between 


. Fig. 6.—ELEcTR1iC Door, CONTROL . 
MECHANISM. 


the Bakerloo and London and North-Western stations, the 


floors of the cars of the new frains have been raised 4:5 in. 


higher than those of the old stock. ‘Consequently, at first 
sight the cars appear to be cramped for space, but ample 
head room is provided inside the cars, and the interior has 
been so arranged and decorated as to make it appear as large 
as possible. 

(To be concluded.) 
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PROGRESS CURVE. 


* 


Last year, under the title The 
ELECTRICAL Review: and the War,” 
we published a curve showing how the 
monthly sales of the journal varied, and 
gave an account of our experiences 
during the war.* At that time the 
** paid circulation " of the Review (the 
nel paid circulation, exclusive of all 
exchanges, voucher copies, &c.) was 
increasing at a phenomenal rate, and 
showed signs of running off the map. 

We now reproduce the diagram, 
covering the same period, with the 
addition of the past 12 months. 

In this instance, for convenience, the 
quarterly figures are given, instead of the 
monthly ones, but in all other respects 
the data are identical, and the same 
base-line has been used. It will beseen 
that the steepness of the curve was 
maintained up to June, 1919, when, as 
always happened in the summer in pre- 
war days, there was a lull in the demand ; 
in the winter, however, the curve again 
became steep, and the long-deferred, but 
unavoidable, increase in price hardly 
affected the slope at all, for there is 
always, in normal times, a slight break 
of line at the New Year (rp. 1912-13 
and 1913-14). The drop during 1914-16 
has been made up for 34 times since 
1917. 1912 
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= ELECTRICAL REVIEW, April 4th, 1919, 
р. 372. 


CAPITALISTS ALL! 
By H. R. 


(Continued from page 454.) 


So far, indeed, we have not gone beyond a point on 
which most modern thinkers are agreed, in principle. 
But when it comes to practice, your capitalist shirks 
the logical conclusion, and your labour man jumps to 
illogical ones. Your capitalist profiers bonuses, and 
grudging schemes of profit-sharing— always with a 
limit. Sops to Cerberus! He would give a little, but 
not too much. He is desperately fearful lest his em- 
ployé's share of the profit should be in any way com- 
parable with his own. So much you shall earn, he 
says in effect, '' and if you work very hard (and in- 
crease my earnings tenfold) so much more. Not too 
much, of course—just a little more. Always a limit! 

At the other extreme your Labour man w ants nation- 
alisation, with its attendant waste and inefticiency ; 
socialisin; communism. He would ignore money, and 
drive it out of the country, throwing away а useful and 
essential tool. For the rest, share and share alike; 
the muscles of the labourer, whose job could be done 
bv a thousand others, are to be valued at the saine figure 
as the trained and, experienced brains of the manager, 
one in a thousand. 

The capitalist would give unequal reward to equal 
merit; tle Labour man, as unjustly, equal reward to 
unequal merit. The happy mean is obviously to make 
the reward proportionate to the merit. So obvious, so 


1914: 


Armistice Da f 


^ 
Е 


1915 


KP 
"EPI 
= 
Tia 
ese 


1916 1917. 1918 


1919 1920 
PROGRESS CURVE OF THE " ELECTRICAL REVIEW," 1912-1920. 
The curve is drawn to scale, but the lower portion of the diagram is omitted. 


TAUNTON. 3 | 


elementary! And. yet so difficult to translate into 
workaday practice 

Let us attack the problem in the light ot: that. опе ` 
bright little maxim—reward ° proportionate to merit 
Which crystallises the whole issue bétween Capital and: 
Labour. Harking back to our typical’ firm of dynamo. 
inanufacturers, consider the different members thereof 
in their new ‘aspect of shareholders, ` capitalists all, 
whatever shape their contributions to‘the common stock 
may take. Our first task is to assess the value of their 
respective contributions; that is to say, the proportions, 
in which they are to share in the profits. | 

Take first—first because he is most easily disposed of | 
—the preference shareholder. His contribution is simply 
money. He takes no part in the use of it, for good 
or ill; he sits, passively waiting for his dividend. 
He uses ordinary common sense in his original selection 
of an industrial investment, and he knows he is almost 
as sure of getting his dividend as if he had invested in 
a gilt-edged security. The little more risk is fully. 
compensated for by the higher rate of interest. The 
directors of the company naturally fix that rate at the 
lowest figure which will. attract the necessary. money, 
having regard to the special factors of their particular 
case. We may take it, therefore, that a preference 
shareholder is fairly compensated for his contribution 
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to the common stock of the company by the payment of 
the agreed rate of interest. However the company may 
flourish, he deserves no more, for he does nothing to 
help to make it flourish. In practice, of course, he gets 
no more; and he is the one class of shareholder who 
is, at present, paid strictly according to his merits. 

It will be convenient, therefore, to take his remunera- 
tion as а standard by which to compare the remunera- 
tion received by, or due to, the other members of the 
firm. То take the concrete example of our dynamo 
manufacturing firm, that remuneration will be at the 
rate of, say, 8 per cent. per annum (which seems to be 
a favourite figure nowadays) on each member's capital, 
whether cash or its equivalent. 

Dealing next with the ordinary shareholder. Like 
the preference holder, he contributes nothing but money. 
True, he may attend the general meeting, but his part 
there in moulding the policy of the company is negli- 
gible. He may criticise, but his criticism is rarely 
constructive, and still more rarely effective. 

But he differs from the preference holder in this, 
that he takes a risk. If the company does badly, he 
receives à small or no dividend ; and in the case of the 
company failing he loses а part or all of his capital. 
He is willing to take that risk on the chance of receiving 
dividends bigger than those of the preference holders, 
and obviously it is only common justice that he should 
have that chance. And, of course, without it, his con- 
tribution to the common stock would not be forthcom- 
ing. 

The ordinary shareholder, then, should be remune- 
rated for, first, the use of the money he invests. For 
this he should receive the standard rate received by the 
preference holders; t.e., in the present case, 8 per cent. 
per annum. Secondly, he should be remunerated for 
the risk he is willing to take of receiving less than that 
standard rate. His extra remuneration under this head 
can be more conveniently considered later. 

We now come to the directors. They are generally 
large shareholders, and in that capacity are entitled to 
the same remuneration as other shareholders. But they 
are also salaried employés of the firm, contributing 
capital other than their money—their brains and 
energy, their knowledge and experience—all those 
qualities, in a greater or less degree, which go to make 
the successful business man. In this respect they re- 
semble every other paid employé in the firm; and the 
problem, therefore, of their due remuneration for the 
higher form of capital which they introduce into the 
common stock, is one with the general problem, the 
essential problem, of the fair remuneration of the em- 
ployé as distinct from the shareholder. 

We will leave the directors for the moment, and de- 
scend to Brown, a fitter in the engineering shop. Не 
shall be our typical employé. Brown is a healthy young 
chap, steady and straight, strong, intelligent, with a 
certain amount of technical knowledge, and specialised 
skill in the use of certain tools for certain purposes. 
Without that skill and knowledge, without his charac- 
ter, his health, strength, and intelligence, he could not 
earn his living. They are his capital. With it he 
can always earn а dividend, though he start without 
& penny in his pocket. In which, of course, he has 
the advantage over the man whose only capital is 
money, which will never earn him a penny without the 
aid of his own, or someone else’s brains or muscles. 

Brown, therefore, blessed with this valuable capital, 
takes it to the best market, and gets a job in our firm 
of dynamo makers. He invests his capital in that 
firm; and he receives a dividend on it, drawing his 
pay, pretty accurately fixed by ruling labour condi- 
tions. 

Let us say he makes an average of £200 a year. 
The company is paying him £200 per annum in money, 
the lower form of capital, for the use of the higher form 
of capital he has contributed to the common stock. 

Now, if it be agreed that his capital is at least as 
valuable and essential as that introduced by the share- 
holders—we have in fact shown that it is more so—it 


is obvious that for the use of it he is entitled to re- 
muneration at not less than the standard rate paid te 
the shareholders for the use of theirs. This we are 
assuming is 8 per cent. per annum. On this basis, 
therefore, it is clear that if he is worth £200 a year 
to the firm, the value of the capital he has invested in 
it, and for the use of which they pay him, is not less 
than .£2,500. 

He is а capitalist, an investor, а shareholder in the 
firm to that amount; quite as much во as the holder 
of £2,500 of 8 per cent. preference shares. 

Here we can leave Brown in his unexpected glory; 
for what is true of him is true of every other employé. 
Capitalists all! All shareholders in the firm to the 
extent of their annual earnings capitalised at 8 per 
cent. The office boy at 10s. a week is a shareholder 
of £325; the manager at £500 per annum is another, 
at £6,500; and the managing director at £1,500 per 
annum is interested to the extent of nearly £20,000 
more than the value of his ordinary shares. 

(We are assuming, of course, that each is paid what 
he is really worth to the firm, which is not always the 
case. But of that inore anon.) 

That this is no false or exaggerated estimate of the 
value to the firm of its individual employés can be 
sufficiently proved. Suppose a firm were given the 
opportunity of dispensing with their managing direc- 
tor, making shift without any head to their organisa- 
tion; and instead, using the salary they would save in 
paying the interest on, say, £20,000 of new capital. 
Would they do it? Of course not! They know full 
well their £1,500 a year is far better spent on the 
services of their managing director than in paying 
the interest on that amount of capital. То take the 
other extreme. What reasonable firm would elect to 
pay the interest on £300 of new capital rather than 
pay 10s. a week to an office boy. The inconvenience 
of doing without even his small services would not be 
worth the use of the #300. In other words, his capital 
value to them is at least that. 

To emphasise the point, at the risk of tediousness, 
let us suppose the good old days of slavery returned. 
Would our firm of dynamo manufacturers not con- 
gratulate themselves оп a good bargain if they could buy 
a skilled fitter for £2,500, body and soul, for the rest 
of his useful life, without any further payment of 
wages? Or an experienced’ manager for £6,000; or a 
junior clerk for £700 or #8007 

Admitted then that each employé is a shareholder 
in the firm to the extent of at least the capital value 
of his services, we are confronted with the fact that 
by far the larger portion of the firm’s working capital, 
and that the more important kind, is held by the em- 
ployés, and not by the nominal shareholders. In dif- 
ferent kinds of businesses the proportion varies. But 
a firm with a nominal capital of .£250,000 may easily 
have a pay roll of 480,000 а year. Capitalising this 
at 8 per cent. we arrive nt the conclusion that for 
every £l of the lower form of capital, money, con- 
tributed to the undertaking by the shareholders, the 
employés contribute £4 worth of the higher forms of 
capital: enterprise, energy, experience, skill, strength, 
and so on. 

Our firm is a prosperous firm. At the end of the 
vear it finds itself, after payment to the prefer- 
ence holders, and a prudent allocation to reserve, 
in a position to declare a dividend of 20 per cent. 
on the ordinary shares. The ordinary shareholder 
gets, therefore, £20 for every £100 he has in- 
vested. Agreed that he is entitled to £8 for the simple 
use of his money, the standard rate paid to the pre- 
ference holders, he is clearly receiving £12 in con- 
sideration of the slight risk he takes cf receiving less 
than that rate. 

That is his sole additional merit, his only claim for 
special consideration, as compared with the preference 
holder. But what of tlie merits of the employés? What 
of their claims? 

(To be continued.) 
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NOTES FROM CANADA. 


(From OUr SPECIAL CORRESPONDENT.) 


The latest estimate of the total available 

Water Power 

Statistics. the annual statement of the Committee on 

| Water Power of the Cotutuission of Con- 

servation is 18,532,000 H. b., ef which Quebec. has 6,000,000, 

Ontario 5,800,000, British Columbia — 3,000,000, Manitoba 

2,797,000, while the remainder is credited to other parts of 
this Dominion. 

The estimated possible powers in populated areas amount 
to 9,781,400. In this section Ontario heads the list with 
3,800,000, Quebec is next with 2,530,000, and British Columbia 
is third with 1,300,000. The tot: i horse- -power so far developed 
is 9,383,240, with Ontario again in the lead with 1,000,000, 
then Quebec with 900,000, and British Columbia with 310,000. 

More than #5 per cent. of the total electric generating 
station capacity in Canada is derived from water power, the 
remainder being nearly all steam power, but even of this a 
considerable proportion is in the form of steam plant installed 
in conjunction with hydroelectric plant, and used merely for 
stand-by or auxiliary purposes. Forty-one per cent. of the 
total capacity is in plants of 100,000 H.P. or more, and 43 more 
is in plants ranging in size froin 10,000 to 100,000 H. p. 

Last year there was completed, in various parts of the 
Dominion, the installation. of plants aggregating 64,000 H. b., 
and plants at present under construction. total over 370,000 
H.P., and other developments definitely contemplated for the 
near future will add some 750,000 н.р. Thus there will soon 
be available, within tlie next two or three years, over 3,000,000 
H.P., or about one-third of a horse-power for each inhabitant 
of the country. 

In Ontario and Quebec two very different methods have 
been developed for dealing with the water powers, but each 
appears to be working out well in its own area. In Ontario 
the Hydroelectric Power Commission of Ontario has jurisdic- 
tion over all water powers so far as future developments are 
concerned, and controls nearly all the existing ones; the 
Commission has adopted the policy of carrying out its own 
developments and operating them subsequently. 

In Quebec, the Quebec Streams Comimnission is building 
dams, and taking all necessary eteps to make water power 
available for use by private companies, but these latter ob- 
tain leases for the use of the water, build the necessary 
generating plants, and operate thein. 

The report, referred to above, from which these details ате 
taken, remarks that it has recently been stated in connec- 
tion with the Gouin Government reservoir on the St. 
Maurice River, which stores 160,000,000,000 cu. ft. of water, 
that the capacity of the Shawinigan and Grand Mere plants 
is soon to be raised from the present 330,000 н.р. to about 
600,000 U. p.; this is in the Province of Quebec. In Ontario 
there is the Queenston-Chippawa Departinent of the Hydro- 
electric Power Commission, where 200,000 н.р. will be avail- 
able in 1921, and the’ necessity for providing more power than 
this is already apparent so that the question of increasing 
the capacity of this great development to 1,000,000 н.р. is 
already under discussion; the existing station is being de- 
signed for a capacity of 450.000 H.P., to be obtained from 
10 50,000 н.е. units, one being spare. 

It was stated not long ago that Representative Clarence 
-MacGregor, of New York, had made а proposal to the State 
Department of the United States for a new treaty to be 
made between the U.S. and Canada to provide for the diver- 
sion, for power purposes, of an additional 60,000 cu. ft. per 
second of water from the Niagara River. At present tlre 
allowable diversion is 56,000 cu. ft. per second, 36,000 for 
Canada and 20,000 for the U.S. Mr. MacGregor proposes 
that each country should have 30,000. cu. ft. more than its 
present allowance, 

Tt seems likely that before long there 


Power or шау be а stiff figlit in regard to the 
Scenery ? amount of water that may Бе diverted 


from Niagara, between those who argue 
that the scenic beauty of the falls is the paramount considera- 
tion, and those who with no less emphasis declare that the 
demand for power is becoming so insistent that it will have 
to be met, scenery or no scenery. The proposal of Mr. C. P. 
Steinmetz, of the General Electrie Co. in the U.S., that all 
the water that it is possible to take for power purposes should 
be so utilised, and that the falls should be available as a 
spectacle for visitors on Sundays, when the load on the 
generating plants would be light. although it was looked 
upon as а sort of joke at the time it was made a few years 
ago, is now being considered as a possibility of the future. 


Telephones, as most electrical men know, 


Telephone are used much more extensively on this 
Developments. continent than in England, and the short- 


ave of materials has compelled. the Bell 
of Canada, to state, at anv rate with reference 
to some of the larger towns, that in future only two-party 
lines will be installed. Under this svstem, of course, while 
each subseriber сап be called separately, either can overhear 
the conversations of the other. so that strict privacy cannot 
Һе secured.. At the same time there are meny instances where 
neighbours are sufficiently well acquainted not to mind such 


Telephone Co., 


Water Powers of this country as given in 


conditions very much. A recent newspaper report of а meet- 
ing of the Engineering Institute of Canada, quotes one of 
the engineers of the Automatic Electric Co., of Rochester, 
New York State, as saying that his company has an order 
from the Bell Т elephone Co., of Canada, for $25,000,000 worth 
of equipment, and that New York, Doston, Buffalo, Calgary, 
Vancouver, Winnipeg, and many other places are now using 
the automatic telephone. 


Sir Adam Beck, chairman of the Hydro- 
electric Power Commission of Ontario, is 
back again in Canada after a holiday. of 
two months or so in England. He has 
recently stated that when the Queenston-Chippawa scheme at 
Niagara Falls is completed in 1921 there will be available 
165,000 n.p. from three. generators. of 55,000. H. p. capacity 
each. Later, there will be nine generators altogether having 
an aggregate capacity of 500,000 H.P. An order for 15 15,000 
K. v. A. transformers, 12.000 to 110.000 volts, has just been 
placed by the Commission, as well as for two more 55,000 
H.P. generators, making five in all of the latter now on order. 


Sir Adam Beck 
Back. 


REPORT ON THE ELECTRIC LAMP 
INDUSTRY. 


THE following reply to the Report of the Board of Trade 
Committee on Trusts has been received from the Electric 
Lamp Manufacturers’ Association of Great Britain, Ltd. A 
copy of it has been sent to the Prime Minister. The state- 
ment is dated March 815%, 1920. 


ELrcrRIC Lame INDUSTRY. 


The manner in which the findings of the sub-committee 
appointed by the Standing Committee on Trusts in connec- 
tion with electric lamps have been reported in the public 
Press, conveys an erroneous Impression. We therefore think 
it desirable to call attention to certain findings of the com- 
mittee which are in danger of being overlooked, and to point 
out some actual errors in the report. 

The committee states, on page 15 of its report: Since 
the beginning of the war, Ше price to the public of the 
standard vacuum lamp has been increased by about 26 per 
cent. As the general retail price of all necessaries has risen 
during the same period by 125 per cent., it follows that the 
price of electric lamps has been advanced much less than the 
price of cominodities generally.“ 

It further states: It must be agreed that, had the price 
of lamps been uncontrolled by апу assoc iation, or had the 
association so desired, à much higher retail price could easily 
„have been obtained. We are satisfied that during some 
* periods of the war, in view of the limitations of imports, 
the association had a stabilising influence оп electric lamp 
prices in the United Kingdom." 

The committee also admits that the average profits of the 
Association firms per standard lamp have dropped from 9.5d. 
in [913 to 4.74. in 1919. 

The following table extracted from the report. shows the 
great increase in cost of production of the four original Asso- 
ciation firms. The prices received by manufacturers for the 
same years are also shown. 


1913 1919 
(pence). (pence), 
Labour eost  ... 22] ES x 1.9 i2 4.0 
Materials: cost = БЕР 3.6 t 9.9 
Overhead factory charges iss 1.9 s 2.2 
Selling charges sts bos ko 3.7 o 5.1 
Total factory and selling costs .. 111 uw. IS 
Average price received by manu- 
facturers 20.6 ie 9509 


Tt appears then that in spite of greatly increased costs of 
production our prices. have only risen about one-fifth as 
much as the general rive of retail prices, while our rate of 
profit has decreased by more than 50 per cent., and this in 
spite of the fact that much higher prices could have been 
obtained. 

In further amplification we append here a list of retail 
prices from the beginning of the metal lamp industry, show- 
ing the reductions made in the price to the consumer as and 
when it was found that, through some improvement or new 
process, the cost of production. had. dropped. 


STANDARD LAMPS. 
High voitage. 


.- 


-—t 


Low vol:nge. 


a. d. s. d. 
1907 ES ce "T 6 0 * 4 0 
September, 1905 Lus 4 9 A 3 6 
June, 1900 iu a 4 3 js 3 0 
March, 1910 ... is 4 0 2 9 
September, 1911 x" 4 0 2 6 
September, 1913 е 2 8 2 9 
April, 1917 ins ies 3 0 2 6 
December, 1917 i 3 6 3 0 
April, 1920 i € 3 6 3 0 


then, are the committee's ао 


What, 
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. Trading Agreements.—The principal charge of the committee 
1s that the trading discounts reecived by factors and retailers 
are considerably higher than is necessary; that by means of 
these discounts the Association controls factors and retailers, 
fixes prices at all stages, and regulates output; that the prices 
зо fixed become the standard prices for all lamps sold in this 
country, and that although non-Association makers sell to 
the trade at a lower price than Association firms, the advan- 
tage on these low-priced lamps goes merely to the distributors 
Who sell to the public at the standard prices. 

We deal with these statements one by one. | 

The average discount in the lamp trade to-day is not higher 
than the average discount on other electrical supplies. 

In the second place, the committee has seriously misrepre- 
sented the effect of our trade arrangements. 

The committee suggests that every trader whose net pur- 
chases entitle him to a discount of 30 per cent. or miore, 
must sign the factors' agreement, the particular feature of 
which is that the trader agrees not to sell other than Associa- 
tion makes. 

In point of fact no trader signs this agreement, it is only 
signed by factors who are in effect exclusive agents for Asso- 
clation lamps. There is nothing unusual or harmful in an 
agreement with a wholesaler that he shall not sell another 
maker's goods; moreover, there are only 64 factors who have 
signed this agreement. 

No other agreement is entered into which forbids the sale 
of non-Association makes. 

With regard to the price of non-Association lamps to the 
public, there is nothing to prevent the trader buving nan- 
Association lamps, should his customers desire them, and 
selling them cheaper than Association lamps. 

Manufacturing Licences —The second main charge against 
the Association is, that it has been created primarily in the 
interest of three large firms who have imposed onerous con- 
ditions upon other firms, e.g., limitation of output in regard 
to licences granted under their patent rights, and stipula- 
tions that the validity of their patents should not be disputed. 

.It &hould be remembered that the Association business is 
mainly founded upon patent rights. The patent is a legal 
monopoly which is granted for reasons of publie policy, and 
the patentee should not be attacked on the ground of this 
monopoly, provided that he puts it to reasonable use. 

We maintain that there is nothing unreasonable in a 
patentee Imposing upon those to whom he grants a licence, 
Which he is not in any way bound to grant at all, conditions 
as to the amount which they are to produce in competition 
with himself, and as to the admission by them of the validity 
of his patent rights. 

Moreover, the committee does not seem to have considered 
that when the Association came into existence the resources 
of the three patent-owning firms were suflicient to build 
factories big enough to meet the demand of the country, and 
they could ultimately have shut down all the existing lamp 
Works, their original patents having stood the test of litigation 
through the House of Lords. They did nothing of the kind, 
but, on the contrary, licences were offered to all the existing 
manufacturers, This policy. proves that the founders of the 
Association had not the desire of crippling, but rather desired 
to strengthen the lamp industry of the country. 

The Dutch Lampe—An Unfounded Allegation. Тһе only 
remaining charge of importance is that in respect of one and 
a quarter million half-watt lamps, which are stated bv the 
committee to have been purchased in Holland by three asso- 
clated manufacturers at 38. and sold to the public in 1919 at 
128. Gd. each. 

It is finally stated that the “importers and distributors 


between them made profits amounting to £280,000 over and: 


above what the committee considered reasonable." 

This statement is devoid of all foundation. 

The lamps referred to by the cominittee were not sold to 
the publie, but to Government departments, controlled fac- 
tories, shipyards, railways, and similar places where arc lamps 
had to be replaced, which latter could not be used owing to 
the scarcity of carbons and labour. 

Bv chance, one or two per cent. might have drifted into 
the hands of the public, whereas 97 per cent. or 98 per cent. 
went to the large consumers, not at 128. 6d.. but at a price 
of about Ss. 3d., which is approximately the cominittee's 
recommendation. 

Tt will thus be seen that the £280,000 alleged to have been 
taken in excess from the public by importers and distributors 
is the outcome of the imagination of some calculator who 
was not aware of the actual price charged to the consumer. 

Tt was not to the interest of British makers to import 
Dutch lamps; their importation was part of the price to be 
paid for the assistance of a Dutch competing firm in building 
an argon plant in England during the war, the importance 
of which may not be apparent to the committee to-dav, but 
was appreciated at the time by the Board of Trade, Admiralty, 
Ministry of Munitions, &c., argon being the rare gas used 
in half-watt tvpe lamps. Owing to the absence of such plants, 
the scarcity of steel and building materials, &c., British manu- 
facturers could not develop the half-watt lamp during the 
war, and yet there was a great demand for them for war 
work. 

The Dutch manufacturers made it part of the terms for 
supplving the argon plant that the negotiating English. firin 
should purchase Dutch argon-filled lamps. 


Considerations Overlooked.—Before closing this statement 
we desire to make some observations of a general character. 

It should be clearly borne in mind that in the lamp in- 
dustry à new discovery may (as has happened in the past) 
necessitate complete reorganisation of plant, with accompany- 
ing tremendous financial charges. These must be provided 
tor, and the conditions of trading must duler .from. those 
applicable to an industry which is based on a more stable 
technical. foundation. 

It is regrettable that the committee did not accept our 
invitation to visit a big lauip factory, which would have better 
illustrated to it what are the risks connected with the 
starting of a new Industry based on patents. Without such 
a study, it could not appreciate What cost was borne by 
the pioneer firms in research, in purchase of patents, in the 
building and equipment of works, in expernnents with 
machinery (which, in six vears, had to be replaced three 
times), in the cost of training labour, the cost of unsaleable 
goods turned out faulty at the beginning through want of 
skill and experience, the cost of experts and patent litigation, 
all of which costs have been borne by the three patent-owning 
firms. 

In this country the total lamp turnover of the Associated 
firms to-day is only £3,000,000 per annum, or, after allowing 
the charges of the distribution trade, an average of ls. Ud. 
per head of our population. 

What the firms have spent in research alone during the 
last eleven years is shown by the following extract from a 
letter which the Association addressed to the committee :— 

“ The total sum expended on (lamp research only) amounts 
approxunately to £364,000; with a present annual approximate 
expenditure of £50,000.” 

The committee specifically omits these figures, and alleges 
that it has no means of knowing how much of the research 
expenditure has been devoted to lamps. 

We would also draw attention to the question of foreign 
competition; the committee itself admits that without some 
form of combination the industry would not have been-able to 
resist so successfully this competition of foreignanade lamps. 

Harmful Methods.—One point more, and it is one of national 
Importance. The committee, which seems to have been de- 
liberately chosen for its lack of knowledge of the electrical 
industry (presumably in order to secure impartial judgment), 
held only nine sittings. In this short time it attempted 
to take, to consider, and to report upon evidence in minute 
detail upon а large and complicated subject. It can hardly 
be wondered that in such haste it has ignored the econo- 
mic position of the industry in the national life, and the 
necessity of safeguarding а vital key industry to the nation. 

It is suggested that this larger question should have been 
at least more fully recognised in making a report which will 
be considered by all competing lamp manufacturers in foreign 
markets as well as by the home consumer. Hl-considered 
judgments of this kind, when issued under the authority and 
direction of a Government departiment, cannot fail to have 
the most miscliievious results. 


- Ian, Sir, 
Your obedient servant, 
J. E. EDGECOMRF, 
Director. 


CORRESPONDENCE. 


Letters received by us after Б P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Discounts in the Lamp Trade. 


Through your journal we call the attention of electrical 
shopkeepers to the insidious preparation of the lamp distribu- 
tors to exclude the shopkeepers from their legitimate dealings 
in lamps. 

Taking up the Drapers’ Record, we find the three advertise- 
ments, enclosed. No. 1 is quite in order, but the others 
are decidedly not, as they are solely intended to get the con- 
sumer's trade direct, and consequently the shopkeepers’ prolit ; 
such advertisements should only be found in the public Press 
and the electrical trade papers. 

Speaking to a large manufacturer of electrical plant on 
the subject, he frankly admitted that the electrical) business 
was not organised; it had grown rapidly, and thus haphazard, 
whereas in other trades there existed a definite demarcation 
аз to supplying consumers and those who bought to sell at 
а profit. 

Take for instance the case of an important electrical shop 
adjacent to a drapery emporium: the proprietor of the former 
required a large quantity of casement material. Пе went to 
the emporium, as it would not have been possible for him to 
get it from a wholesale firm (or distributor); had he in some 
way, however, been able to get the material from a wholesale 
house and the proprietor of the emporium: got wind of the fact 
it would have been promptly put on the agenda for the next 
meeting of the Drapers Chamber of Comimeree, and the 
offending wholesaler would be threatened. with “һе direst 
consequences. 
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"Why not an Electrical Shopkeepers' Trade Council? The 
electrical. shopkeeper in turn approaches the proprietor of the 
emporium re lamps; he is promptly informed that all lamps 
are bought direct (although the lamps are no part of the 
business, and are not to sell again). Now if lamps are to 
be sold to drapers direct, why not to jewellers, confectioners, 
chemists, &c., and, another step forward, to private houses? 
Doubtless the lamp distributors give a discount to the draper 
according to the size of their wants; this could be done 
equally by the electrical shopkeeper, with the proviso that 
the lamps must be delivered to the draper direct by the lamp 
distributors. -This would not violate the agreements that 
exist with the Electric Lamp Association. Thus the shop- 
keepers would be properly organised and secure the profit 
that results from the transaction. 

It is manifestly unfair that the shopkeeper should hold а 
stock to catch the minnows whilst the distributor takes the 
sprats and herrings. 

An organisation should Be fanned to protect legitimate 
business, and the Electric Lamp Manufacturers’ Association 
would appear to be the body for effective control. 


Retailer. 


Ploating Power Stations. 


My attention has been called to a letter by. “ Worried ”’ 
under heading The Ship as a Power Station " in your issue 
of December 98th, 1919. 

-I enclose a short paper by the writer on the same subject, 
and a small map showing the largest tin-producing areas in 
the world. It does not seem to have occurred to you when 
“ Worried'' wrote, that warships, though out of date for 
fighting purposes, may still contain serviceable and econo- 
mical machinery, while not of use to passenger or merchant 
service. There is probably sufficient plant in Scapa Flow to 
supply all the tin mines and rubber estates in the world 
with power. I have proposed seriouslv to the Government 
that floating power stations be used at Port Swettenham, the 
Dindings, and Port Weld, and am shortlv to interview the 
Government electrical expert who has just arrived to report 
on electric power and lighting for this country. Our coastal 
foundations (mangrove swamps) would be very bad for 
ordinary power stations; and another reason why power 
stations should float is that they could be moved ahout as 
demanded. Like Worried " I do not know much about 
it, but I am an engineer, and some mining friends of mine 
have said that they cannot see anything against the scheme. 
I think the matter will be found worthy of serious considera- 
tion by those with close knowledge of naval vessels and 
electric power plant. Information about this countrv mav 
be obtained from the Information Bureau of the Federated 
Malay States, London. As regards the electrical aspect of 
tbe. country, Messrs. Hutchinson & Wayte have latelv read 
a paper in London on the application of electricity to tin 
mines in the Federated Malay States. 


Ipoh, Perak. 
March 2nd, 1920. 


[The strongest point in favour of the proposal. in this case. 
appears to be the swampy nature of the ground. We doubt 
whether the mobhilitv of the floating station would prove 
advantageous. and the cost of the station cannot be ignored— 
old warships have a scrap value comparable with the cost of a 
new power station of moderate size. The idea might serve 
very well as an emergency measure—as, in fact, it did, during 
the war—but not, we think, as a permanent arrangement.— 
Eps. Erec. Rev.) 


C. E. Cumming. 


Radiators for Bathrooms. 


' With reference to '' Radiator's" letter dated March 15th, 
which I saw on my return from abroad last week, an in- 
spection of our glazed earthenware fires will convince '' Ra- 
diator that the heat control switches are adequately pro- 
tected, inasmuch as they are sunk flush in the earthenware 
housing, the china switch handles being the only projection, 
and quite safe to operate with wet hands. 

With regard to Radiator's suggestion that the elements 
should be protected so that drops of water cannot fall on 
the glowing wires, it would be difficult, and I might sav 
impracticable, . to make a completely effective water guard 
without obstructing the glowiny effect of the fire; however, 
it ig quite unnecessary in our fires, drops of water or even 
a fine stream of water would have little or no effect on tho 
elements. It will be understood that the voltage differ- 
ence between the turns is so small, about 3-3 a volt, that 
there is no risk of short-circuiting, and the fact that the 
elements are wound on a fireclay insulating material base 
which in turn is mounted upon and within a glazed earthen- 
ware casing precludes the possibility of ‘‘ carths.’’ 

If “ Radiator is interested in a watertight heater for bath- 
rooms, then our electric hot-water radiators or rather con- 
vectors, towel rails, or gown airers meet the case. See 
enclosed pamphleta. 

i | The General Electric Co., Ltd. 


HE ; М№оввз, 
London, E. C. Manager оў Heating Ф Cooking Dept. 
April 9th, 1920. 


Tumbler (7) Switches. 


We have a distinct impression, although we cannot now 
trace the source, that the correct name for these ewitches is 
Tumler,“ being the name of an individual who possibly - 
was the inventor of the switch motion, in spite of the fact 
that the word tumbler ’’ seems to be almost invariably used. 

If you can verify that this is the case, we ehould like to 
see this common error corrected in your columns. 


E. Fowler Clark. 
Messrs. Rolls-Royce, Ltd., Derby. 
April 10th, 1920. 


[Messrs. A. P. Lundberg & Sons inform us that the move- 
ment was invented by Mr. A. B. Blackburn, of the Edison 
Swan Co.,; it is sometimes called Tumler,” but Tumbler“ 
is the correct ш — Ёз. Екс. КЕУ.] 


The Tucker Microphone. 


In your issue of April 2nd an article by Mr. G. E. Moore 
makes а reference to шу inicrophone. The suggestion is that 
the invention i8 not new, and reference is made to micro- 
phones of Dr. Eccles and Prof. McGregor Morris. The ex- 
ainination of patent 13,123/16 which has recently ceased to 
be а secret patent, will show that there is a fundamental 
difference between this microphone and others previously in 
use, and this difference formed the basis of the Royal Com- 
mission award of 44, 000. 

Unfortunately, I am prevented from publishing an account 
of its work, as the latter is still regarded as secret. 
Although, therefore, there is every prospect of the hot-wire 
microphone developing as a scientific instrument of extended 
use, it will probably continue to be considered as an interest- 
ing gadget hurriedly improvised to cope with very excep- 
tional war conditions. m 

W. S. Tucker. 


Woolwich. 
April 10th, 1920. 


Wages in Kinemas and in the Electricai Industry. 


I was interested to note Mr. Albert J. Cutler's remarks 
anent imy letter of the 26th ult. under above heading. I 
think he has an idca that I have an animus against kinema 
operators. This is not so. Skilled operators are entitled to 
all they can get, and personally the writer is of opinion that, 
in view of the fact that they are mainly responsible for the 
successful running of kinema shows and that the trade 
is eo ostentatiously wealthy, a wage of £10 per week should 
not be out of the question. 

Mr. Cutler's assurance that the E.T.U. insists on five years' 
experience as a qualification is welcome. Apparently my 
information was incorrect. I find that а recent agreement 
in respect of the London area stipulates four years as Ше 
qualifying period for a chief operator. 

Your correspondent adinits that there are many '' handle- 
turners”? masquerading as kinema operators, These men 
(and boys) are a latent menace to bona-fide operators, and 
to the safety of kinema patrons. Yet, in spite of their exist- 
ence, the number of outbreaks of fire per year is ridiculously 
small. Surely this disproves Mr. Cutler's assertion that we 
must admit the possibility of fire with the best and coolest 
of men’’? 

Mr. Cutler is inclined to question my knowledge of the 
kinema machine, and he wonders whether I have experienced 
operating-box conditions. Some years ago I held a position 
as chief operator-electrician, and soine of my practical notes 
were published at the time in a trade journal. I must again 
insist that the design of projection equipments is so efficient 
as practically to preclude any chance of fire. Small wonder, 
as I have pointed out before (and this is apart from the 
wages question), that projection work does not appeal to the 
average electrician. 

G. E. Moore. 


London, N. 
April 19th, 1920. 


Mr. Г. E. Heal is requested to send us his address, — Eps: 
ELEc. Rev. 


TS Labour.—The Labour Correspondent of the 
Financial Times writes as follows:—‘‘ The second ballot of the 
46,172 members of the Amalgamated Toolmakers’ Union has given 
the required majority for amalgamation with the Amalgamated 
Society of Engineers. Of the votes recorded 28,052 were in favour 
of amalgamation, and 2,309 against. The surprising feature of the 
ballot is that nearly 16,000 members, or practically one-third of 
the whole, had not sufficient interest in the matter to record their 
vote either for or against the proposal. The nine Unions forming 
the Engineering Unions’ Amalgamation are the Amalgamated 
Society of Engineers, the Machine Workers, the Smiths and 
Strikers, the Steam Engine Makers, the Associated Brass Workers. 
the Scientific Instrument Makers, the North of England Brass 
Workers, the London Metal Workers and the Tool Makers. The 
National Brass and Metal Mechanics are also going to take a 
ballot as to joining forces with the Engineering Amalgamation, 
Altogether it will be an exceedingly powerful combination." 
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ELECTROLYTIC IRON.“ 


DESPITE the numerous experiments and researches made by various 
investigators extending over more than half а oentury, it is only 
within the last few years that the electrolytic manufacture of iron 
on a large scale has reached a commercially successful stage. The 
earlier attempts were purely of a technical nature, and mainly in 
the direction of the electrodeposition of iron for stereotypes from 
either ferrous sulphate or ferrous chluride solutions. 

Seamless iron tubes, analogous to the copper cylinders manu- 
factured by the Elmore process, were made by Cowper-Coles about 
1908. ` 

The electrolyte preferably used by Cowper-Coles, and considered 
to yield the best results, was a 20 per cent. solution of sulfo-cresilic 
acid saturated with iron. 

In 1909, Franz Fischer, a Berlin chemist, succeeded in producing 
considerable quantitiesof electrolytic iron with highly concentrated 
solutions of iron chloride and calcium chloride, working at a tem- 
perature of 110° C., and with a current density of 20 amperes per 
square decimetre. The Langheim Pfanhauser Works at Leipzig 


attempted the direct industrial production of sheet-iron having a 


thickness of 5 mm. The purity of the metal reached 99°99 per 
cent.; it was easy to weld, suitable for autogenous welding, and 
melted at 1,600° C. | 

But the first patents for theelectrolytic manufacture of iron опа 
really industrial and commercial scale were taken out in 1910 by the 
Société "Le Fer," of Grenoble. In principle, the method used 
depends upon the employment of a rotating cathode апа a neutral 
solution of ferrous salts kept in the neutral state by the circulation 
of the liquid on iron filings. Regular additions of a depolarising 
agent, such as oxide of iron, are given to the bath to eliminate as 
far as possible the hydrogen formed on the cathode which, if 
present in large quantity, would be detrimental to the iron 
deposited. 

Very high current densities can be worked with, about 1,000 
amperes per sq. metre, and à metal of excellent quality is obtained 
which can be at once utilised industrially. This iron successfully 
competes with the fine irons, and the Swedish irons so well known 
for their purity. The Saint-Marie and Gravigny Foundry, and 
the works of Bouchayer & Viallet, also produce sheet-iron and 
tubes in a great variety of weights and shapes in the finished 
state directly by electrolysis. | 

For the commercial production of electrolytic iron practical 
experienoe has shown that heavy current densities must be 
employed for the best quality product and maximum output. In 
general the electrolyte consists of a solution of ferrous chloride or 
ferrous sulphate, or a mixture of the two salts. To obtain a 
smooth, dense, homogeneous deposit, and one which can be utilised 
after simple annealing, the electrolyte should be preliminarily 
treated, as otherwise the bath which is greenish in colour only 
gives a metallic deposit of very irregular form, and having no 
commercial value. The electrolyte is first agitated in а small cell 
by simply rotating the anode for example, so as to produce an 
oxidising action of the air at the same time as the electrolytic 
action. The salts of iron being very easily oxidisable in the air, 
a modification of the composition of the bath ensues; iron 
oxychloride is formed which reacts upon the hydrogen deposited 
on the cathode in the form of gas bubbles, which causes the bad 
quality of certain deposits. When the bath ceases to froth, and 
has a brown colour, it is in a satisfactory electrolytic condition, 
and can be utilised for an industrial run. 

Unless the electrolytic solution is kept in a neutral condition 
it is found that the iron which is deposited scales, and cannot be 
utilised commercially. This neutral condition is attained by 
keeping finely-divided iron in suspension in the bath. 

For the preparation of electrolytic iron for printing blocks and 
electro-plating, according to Muller, low voltages and low current 
densities should be used. He has used both the double sulphate of 
iron and ammonium, and the chloride of iron for the electrolytic 
solutions. 

It appears that the higher the current density and the more 
concentrated the electrolyte, the denser and more homoyeneous is 
the iron deposited. 

In order to obtain the highest purity of iron, it is essential for 
the anodes themselves to be as pure as possible. 

According to Burgess, with an electrolyte containing 40 gm. 
of iron as iron sulphate, and 40 gm. of ammonium chloride per 
litre, the electrolytic refining of iron can be conducted without 
interruption. With anodes of better quality commercial iron (pure 
iron), the electrolytic iron reaches 99°97 per cent. 

It is estimated that 1 Kw.-hour would be necessary to purify 
1 kg. of iron, and would cost 0°05 fr. The cost of working 
(labour, maintenance of the electrolyte, general expenses, &c.), does 
not appear to be higher than the price of energy, in consequence 
the refining would work out at about 100 fr. per ton. With mild 
steel anodes at 175 fr. per ton, electrolytic iron would thus cost 
approximately 275 fr. per ton, and could compete with pure 
Swedish iron. : 

According to L. Guillet, the cost of raw electrolytic iron should 
not exceed 200 fr. to 220 fr. per ton. 

Coarse electrolytic iron in the unfinished state contains a very 
small proportion of impurities, such ss silicon, phosphorus, 
sulphur. manganese, and carbon. Most samples of electrolytic 
iron, as it comes from manufacture, also contain certain gases, 
carbon monoxide, carbon dioxide, nitrogen, and above all, hydrogen. 
The hydrogen can be eliminated by annealing. The appearance 


* Abstracted from a series of articles by Jean Escard, in Le 
(renie Ciril, Vol. LXXV, Nos. 8, 9 and 10, 


and the physical characteristics of the iron to a great extent 
depend upon the percentage of hydrogen it contains. Electrolytic 
iron containing hydrogen is also magnetic, and on being magnetised 
is much stronger than ordinary magnets. 

Using a cast-iron containing 2:35 per cent. carbon, 1°31 per cent. 
silicon, 1°07 per cent. sulphur, and 1°07 per cent. phosphorus, the 
electrolytic iron prepared from it only showed 0°004 per cent. 
carbon, 0:007 per cent. silicon, 0'006 per cent. sulphur, and 
0'008 per cent. phosphorus, which indicates the degree of refine- 
ment which can be attained. | 

The mechanical properties of eleotrolytic iron, such as tensile 
strength, bending, elongation, hardness, &c., vary according to the 
method of treatment. A tensile strength of 30°9 kg. to 32:8 kg. per 
вд. mm. was obtained with an elongation of 40°3 to 43'1 per cent. 
with electrolytic tubes annealed for two hours at 900° C. in 
magnesia. Ав regards hardness, the raw electrolytic iron as it 
comes from the bath is hard and brittle, and gives & Brinell test 
of 193 (diameter of ball 10 mm., pressure 3,000 kg.) ; reheated at 
900° C., the hardness falls to 90. 

The resistivity of electrolytic iron has been the subject of various 
researches. L. Guillet and Porterin give 9°98 microhms per cm. 
cube as the average of a number of measurements made on annealed 
rods 12 cm. long and 5'7 mm. in diameter, after allowing a 
correction of 0°24 microhm per cm. cube for the arsenic and 
phosphorus in the iron, although in minute quantities. 

Similar experiments by L. Guillet and Porterin on unannealed 
bars 12 cm. long, and having a section of 5'] mm. x 6'1 mm., 
gave 11°92 microhms per cm. cube corrected for arsenic and 
phosphorus. 

As shown by the curves in figs. 1 and 2, electrolytic iron has 
low hysteresis and high permeability. Curve A is the hysteresis 
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curve for the sample of electrolytic iron at ordinary temperature, 
and curve C is for ordinary iron. The coercive force of electrolytic 
iron is 20 gauss, and the remanent magnetism is about 
10,800 gauss ; for the ordinary iron the coercive force is 10 gauss, 
and the retentivity amounts to 12,000 gauss. The two samples 
were subjected to a temperature of 1,000° C., when curve B 
was obtained for the electrolytic iron sample. As the ordinary 
iron gave no sensible modification by the heat treatment, the 
corresponding curve is not shown for the sake of clearness. In 
the case of the electrolytic iron, the coercive force has fallen to 
5 gauss, and the remanence has risen to 13,000 gauss. Under the 
action of heat, electrolytic iron thus approaches mild steel 
magnetically. 

Electrolytic iron tubes are now being manufactured on a large 
scale, and at the works of Bouchayer & Viallet, they are being 
made up to 4 and 5 metres in length, 10 to 12 cm. in diameter, and 
from 0'1 to 6 mm. in thickness. The iron is deposited on a metal 
mandrel, the whole is then annealed, and immediately afterwards 
the tube is removed from the mandrel. 

These tubes offer various advantages. It is well known that 
considerable difficulties are met with in the manufacture of iron 
tubes of uniform thickness below 6 mm., by the metallurgical 
processes in common use. In general, the thickness of the final 
product is very irregular, whereas by the electrolytic process it is 
uniform, whatever the diameter, thickness, and length of the tube. 
They are used for a number of purposes—for water pipes, steam 
mains, compressed air ducts, &c.—and their application has so far 
not given rise to adverse criticism. 

Uniform iron plates are also obtained directly by electrolysis, 
i.e., without rolling. The metal is of first-class quality, is easy 
to work, and can be subjected to severe strains in the cold state as 
in drawing plates of different sizes and thicknesses. Owing to the 
magnetic properties of electrolytic iron it offers advantages in the 
construction of transformers, dynamos, and motors. By using 
sheets of electrolytic iron, the weight efficiency of transformers 
can be increased by about 35 to 45 per cent.; in the case of alter- 
nating-current motors for the same temperature and space occupied, 
the capacity can be increased about 50 per cent.; and with direct- 
current motors and dynamos, an economy of about 16 per cent. can 
be effected in the weight of iron used. 

As regards the use of electrolytic iron for transformer plates, it 
is well known that the losses tend to increase with the time of 
service of the transformer, and the deterioration of these plates 
takes place more rapidly as the temperature increases. Electro- 
lytic iron, however, gives & good guarantee against ageing, as ita 
crystalline structure is very stable. The same applies to ferro- 
silicon, 
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REMINISCENCES OF A SUBMARINE 
CABLE PIONEER. 


By ROLLO APPLEYARD. 


In looking through some old papers, I recently came upon 
the following letter; it was written to me in 1909 by the late 
David Jenkins. Throughout his life he had been closely 
associated with the manufacture of submarine cables, and 
towards the end of his career nothing pleased him more than 
to recount the story of the early progress of his distinguished 
shop-mate, Willoughby Smith. As it is doubtful whether 
there is associated with the development of telegraphy and 
the cable a more noteworthy example of success won against 
adversity by hard and intelligent work than that afforded by 
Willoughby Smith, some of your readers may—after this 
lapse of beneficent time—care to read this letter. The history 
of the submarine cable itself has been admirably told by 
writers, from W. H. Russell to Charles Bright, but this brief 
note by David Jenkins adds something to the human side 
of the romance, and indicates how it struck a contemporary. 


_ In the year 1851 I went to work for the Gutta Percha Co. 
in Wharf Road, City Road. They were making the core for 
the cable to connect Dover and Calais, and a very successful 
cable it was, the copper wire .064, covered with two coats 
of gutta percha to .300; coal tar naphtha was used between 
the coats to cause the coats to unite. The coils were sent to 
Wapping, where the cable was made and shipped. It was 
the first successful submarine cable that was made. 
Willoughby Smith was there working ав examiner and 
Jointer; һе became one of the first electricians of the day. 
The manager of the works, Mr. Samuel Staton, offered a 
reward of £2 to the шап that could make the best joint. 
Every шап that wished could compete—the electrician was 
to be the judge. Mr. Willoughby Smith's joint was the best 
—a great many men competed. In the year 1854 there was 
war with Russia. The Russians sank a lot of ships before the 
harbour of Sebastopol to prevent the Allied Fleet from enter- 
ing. ‘Those ships the English Government wished to blow 
up. Accordingly divers and electricians were sent to do this. 
Mr. Willoughby Smith and Mr. Orchard were appointed. 
Mr. Smith did not like the job, but there was a young assis- 
tant electrician who wished that he had been appointed to 
go. I knew this young man by name as Mr. Henry. Mr. 
Smith and Mr. Henry approached the manager to allow them 
to change places, which was granted. Mr. Henry and Mr. 
Orchard went sometime in October in a ship called the 
'" Prince." They arrived in due time in Balaclava Harbour. 
On November 5th a tremendous storm arose and wrecked 
28 transport ships, among them the '' Prince." Mr. Henry, 
Mr. Orchard, and the crew were drowned.* 

Mr. Smith had gone a dozen steps up the ladder of pro- 
sperity. The G.P. Co. made a great many cables. Many 
were a success and many a failure. I think it was in 1856 
they made the first Atlantic cable, the copper wire of .029 
covered with three coats of gutta percha to # in. The cable 
was made partly at Greenwich by Glass & Elliott's, and partly 
at Birkenhead by Mr. Newall, and this was shipped in the 
Niagara, the Greenwich part in the Agamemnon." The 
two ships met in mid-Atlantic; the '' Niagara was to lay 
her cable to Newfoundland and the ''Agamemnon'" to 
Queenstown, in Ireland. They made two unsuccessful at- 
tempts; the third they laid the cable, and said that they got 
a message through, and then they could not get any more, 
so the whole thing was & complete failure. 'he G.P. Co. 
made a great many cables for land purposes, and gutta percha 
goods, and general work. In the year 1861 there was a 
slackness of work. I was stood off. I then went to work 
for Mr. Hancock at West Street, Smithfield, the next week— 
I think that would be in June. Mr. Charles Hancock was 
one of the first to bring gutta percha into use; his works 
was at Abbey Lane, West Ham. Not having enough capital 
{о carry it on he took three gentlemen as partners—their 
names were Mr. Bubery, Mr. Gurney, and Bunson; this was 
sometime in 1846 or 1848, I cannot say the exact time. As 
time went on, trade increased, and they took another larger 
place in Wharf Road, City Road. They made all sorts of 
G.P. articles, and patented а great many. One of the chief 
patents was copper wire insulated with gutta percha. "This 
‘patent Mr. C. Hancock claimed as his own. and Mr. C. 
Hancock disagreed with the other gentlemen of the com- 
pany. They would not admit him in the works at Wharf 
Road. They instructed the gatekeeper not to admit him, 
and if he insisted, to put him out by main force. This the 
gatekeeper did, and in doing so he tore Mr. Hancock's coat. 
Mr. Hancock summoned the gatekeeper for assault, and I 
think they had to pay а small fine; this was the commence- 
ment of trouble between Mr. Hancock and the other partners 
of the company which lasted four years. I think the greatest 


* The Prince was caught in the hurricane of November 
]4th, 1854, vide The British Expedition to the Crimea.”’ 
W. H. Russell, p. 180. 


battle was over the patent of insulating copper wire with 
gutta percha; in the end it was settled that both parties had 
a right to use it. The Wharf Road and West Ham were two 
separate firms ever after. The West Ham, owned by 
Mr. C. Hancock, was managed by Mr. 
very shrewd business man. Under Mr. 
firm prospered. About the year 1855 Mr. Hancock 
left West Ham and leased a large premises at West Street, 
Smithfield, and there was some disagreement, and Mr. 
Branscon left. This was a bad job for Mr. Hancock, as the 
Wharf Road people took Mr. Branscon in at once. The pre- 
mises that Mr. Hancock leased belonged to Galloways, boiler 
makers, who had removed to eome place near Manchester. 
Galloways occupied about three acres of land in the city, 
which the Corporation wanted for street and meat market 
improvements; the Corporation bought Mr. Hancock out; 
this was some time in 1864. Mr. Hancock then amalgamated 
with the I.R.G.P. Co., of Silvertown. The company engaged 
Mr. Walter Hancock, who was a civil engineer, as manager of 
the gutta percha department. He was a smart man, and 
he laid the plans of the buildings and machinery, and com- 
pleted the whole of the work in about two years, including 
the removal of the whole stock and machinery from West 
Street, to Silvertown. The engines stopped on or about De- 
cember 7th, 1865. The new engines started at Silvertown on 
January 21st 1866. I was then transferred to Silvertown, 
January Ist, 1866. Some of the hands would not come to 
Silvertown, it being very unhealthy; it was badly drained; the 
people suffered from ague very much. The sanitary arrange- 
ments are much improved, the river bank hae been raised 
to prevent overflow of the Thames at high tide. Ав for Silver- 
town, the inhabitants have increased I should say twenty 
fold. Silvertown in 1866 was quite country; they only had 
one policeman for Silvertown and North Woolwich. If you 
required his services, you had to go to North Woolwich to a 
small private house. He had a board over the door marked 
police.“ Silvertown hus improved of late, and there is 
still room for improvement. When Mr. Matthew Gray be- 
came manager of the I.R.G.P. works Mr. Gray and Mr. Han- 
cock did not agree. Mr. Hancock resigned, and Mr. Gray 
engaged a clever mechanic from Wharf Road to fill up the 
vacancy—Mr. Gibson by name. He stayed about seven 
years, then he died. Mr. Ridley followed after Mr. Gibson. 
I may say that when Mr. Gray made his first submarine 
cable and shipped it on board the s.s. ‘‘ Narver," Mr. Chat- 
terton stopped the ship under the pretence the company had 
infringed his patent for the compound. That, of course, de- 
layed the job for some time. The compound was patented 
by Mr. Chatterton, but it was the idea of Samuel Smith that 
worked at Wharf Road when I did. Samuel Smith asked 
Mr. Chatterton to remunerate him for the idea, but he would 
not. Smith lost his temper and called Mr. Chatterton a 
b—-— rogue. Chatterton gave him the sack for his pains. 
D. JENKINS. 
93. Winchester Street, Silvertown. 


Intercrystalline Brittleness of Copper.—When copper 
is heated in a molten bath of sodium chloride for the purpose of 
cleaning and softening. it has been noticed that the copper is 
embrittled. Under these conditions the copper is more or less in 
contact with iron or steel, either from a stirring rod, forceps for 
handling the piece, or the pot used to contain the salt, and a“ galvanic 
couple" with the copper as cathode would be formed. According 
to the Journal of the Franklin Institute, experiments were made 
at the U.S. Bureau of Standards with small rods of copper and 
mild steel which were made either anode or cathode in а bath of 
molten salt and with an E.M.F. of approximately six volte. The 
brittleness of the copper rods was compared with untreated material 
by bending the specimens back and forth with one end firmly 
clamped. The copper rod which was an anode was as tough and 
soft as the original, and required practically the same number of 
bends to cause it to fracture. The cathode copper was found to be 
very brittle. Microscopic examination showed the anode copper to 
be perceptibly smoother on the surface than the original material : 
the structure was that of annealed copper. In the cathode copper 
rod the crystalline boundaries on the surface are well defined, and 
the intercrystalline boundaries for an appreciable depth within 
the metal are made wider. The probable explanation of embrittle- 
ment of the copper when it is made the cathode is that an 
appreciable amount of metallic sodium is formed by the electro- 
lysis, which immediately alloys with the copper, the attack being 
selective towards the grain boundaries rather than forming an 
alloy layer of uniform thickness upon the outside, 


Finsbury Technical Coliege.—The Old Students“ Asso- 
ciation magazine, which ceased eee during the war, 
has reappeared. The chief aim of the present number is to 
organise the Association on new lines, and members are asked to 
vote for or against the adoption of new rules. А meeting to discuss 
this subject is being held at the College on May 4th, at 6.15 p.m. 
The annual conversazione is to be held at the College on the 
evening of April 30th ; tickets, at 2s. each, are obtainable from the 
Conversazione Secretary, at the College. Old students can obtain 
a copy of the magazine by applying to the Hon. Seo. Old 
Students’ Association, Finsbury Technical College, Leonard Street 
City Road, E.0, . 
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BUSINESS NOTES. 


Italian Companies.—The Italian Edison Co., of Milan, 
which has a share capital of 96,000,000 lire, reporta net profits of 
9,782,000 lire for 1919, and a dividend of 84 lire per share of 
300 lire. The Tecnomasio Italiano Brown-Boveri, of Milan, 
reoords net profits of 994,000 lire on а share capital of 12,000,000 
lire, and a dividend at the rate of 8 lire per share. 


Dissolutions and Liquidations.—5PEEN MECHANICAL 
REPAIR Depot, mechanical and electrical engineers, 283, Poulton 
Road, Seacombe.—Messrs. C. J. Savery and С. W. J. Bartlett have 
dissolved partnership. Debts will be attended to by Mr. C. J. 
Savery, who will continue the business. 

E. & C. GATES, electrical engineers and advertising sign manu- 
facturers, 56, London Street, Norwich.— Messrs. C. and E. C. Gates 
have dissolved partnership. Mr. С, Gates will attend to debts and 
continue the business under the same style. 

Messrs. Н. SLEAD and Р. Е. SENIOR, trading as Slead and 
Senior, electrical engineers, 103, King Cross, and 48. Peelon Lane, 
Halifax, have dissolved partnership. Mr. P. S. Senior will continue 
the business under the same style. 

Sissons BROS. & Co., Lro., Hull.—Meeting of creditors under 
the voluntary liquidation, April 16th. 

NEWALL's INSULATION Co., Ltp.—Winding up voluntarily for 
reconstruction purposes. Liquidator, Mr. F. 8. Newall. A meeting 
of creditors was called for April 14th. 

WILSON & NEWTON,-wholesale stationers and dealers in eleo- 
trical accessories, 65, Market Street, Manchester.—Measrs, A. E. 
Wilson and J. Newton have dissolved partnership. Mr. A. E. Wilson 
will attend to debts and continue the business under the same title. 


Catalogues and Lists. —MeEssrs. METRODES, LTD., 87, 
Fargate, Leeds.—Circular giving prices of Metrodes "— metal 
electrodes for use in electric welding. 

THE ENTERPRISE MANUFACTURING Co, LTD., Gun Street 
Electrical Works, Bishopsgate, E. 1.—Postcard illustrating the 
" Smoovit" electric iron. Priced. 

STURTEVANT ENGINEERING Co., LTD., 147, Queen Victoria 
Street, Е.С. 4.—Catalogues No. 1014 (16 pp.) and 1052 (20 pp.). 
The first is an illustrated list of Monogram fans for various 
applications ; it also includes hand-driven fans and accessories. 
No. 1052 deals with Sturtevant steel plate fans. 

Messrs. SIEMENS BROS. & Co., LTD., Palace Place Mansions, 
Kensington Court, W. 8.—Pamphlet A-710 (12 pp.). An illustrated 
list of loud-speaking telephones and accessories, including switch- 
boards and boxes. 

THE WILSON-WOLF ENGINEERING Co., LTD., Bradford.—Card 
advertising Wilson-Wolf" 1920 pattern ball-bearing motors— 
fractional horse-power sizes. 

THE SUN ELECTRICAL Co., LTD., 118-120, Charing Cross 
Road, М.С. 2.— The Essential Factor,” "Le Facteur Essential,“ 
and El Factor Esencial (16 pp.). An interesting introduction 
in English, French, and Spanish to the company’s general 
catalogue. ы 

THE SWIFT ELECTRICAL, LTD., 25, Castle Street, Falcon 
Square, Е.С. 1.— Booklet illustrating and describing the Lotoc " 
electric bell, for which this company ів the sole London agent. 

Тнк “Z°” ELECTRIC LAMP MANUFACTURING Co, LTD, 
Standen Road, Southfields, S. W. 18.—Leatlet giving an illustration 
and details of the Z electric vacuum cleaner. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
Е.С. 4.—T wo illustrated pamphlets dealing respectively with elec- 
tric hot-water radiators and electrical bath-room equipment. 


The State of German Industry.—The Department of 
Overseas Trade i8 informed that many orders which were given at 
the Frankfort Fair held in October last, and also at the Leipzig 
Autumn Fair, are still unfulfilled, and there is no prospect of their 
being carried out at anything like the agreed-upon prices, nor can 
any satisfaction be obtained from the respective German manu- 
facturers. German industry is absolutely distrusted at the present 
time, owing to (1) the difficulties in connection with obtaining raw 
materials, shortage of coal and the upward trend of production 
costs, and (2) the very questionable tactics which German manu- 
facturers are showing to foreign buyers, particularly as regards 
the system of accepting contracts with the proviso freibleibend,“ 
that is, that the termsare not binding. 

Some 800 prospective buyers from Denmark attended the Leipzig 
Fair, but no contracts appear to have been made, although it is 
stated that the intention of these buyers was to purchase goods to 
the extent of 1 milliard kronen. Тһе outlook had, however, 
frightened off all prospective purchasers, 


Stolen Motors.—Charles Baden Powell, Arthur Reginald 
Mason, and Harold Frederick Harding, all of the Royal Air Force, 
appeared at Euinburyh Sheriff Court in connection with thefts 
from Turnhouse Aerodrome. They all pleaded guilty to stealing 
three motor engines, and Powell and Mason admitted stealing 
a quantity of tools and seven driving belts. An agent ex- 
plained that there was a civilian caretaker in charge, and he 
believed there had been laxity in supervision, which had tempted 
the men to carry out the thefts. All accused bore a good army 
record. The Procurator Fiscal said the engines were worth £100, 
and the tools and driving belts about £60. Accused had sold the 
engines for £32, and the other material for £12. Sheriff Crele 
sentenced Powell and Mason to three months' imprisonment each, 
and Harding waa sent to prison for two months. 


Plant for Sale.—The City of London Mental Hospital, 
Dartford, has for disposal one 4-cylinder, 105-в.н.р. Thornycroft 
Diesel engine, direct ooupled to 75-Kw. Lancashire Dynamo Co.'s 
generator, &c. 

Whitby Urban Council has for sale опе 100-Kw. Parsons turbo- 
generator and one 28-H.P. vertical enclosed steam engine. See our 
advertisement pages to-day. 


` Trade Aunouncements.— MESSRS. SCHNEIDER & CIE., of 
Paris, have ‘removed their London address to 30, Victoria Street, 
S. W. 1 (Phone: Victoria 2919), which is also the address of their 
representatives for Great Britain and Colonies—Messrs. J. & P. Hill. 

Mr. В. L. MYER who, as announced here, recently dissolved 
partnership, is now carrying on business as the Electric and 
Engineering Specialties Co., at 79, Great George Street, Liverpool. 
He holds the sole agency for Liverpool and Manchester district for 
several electrical firms, and he wishes to receive manufacturers’ 
catalogues and terms. 

Messrs. REJAX, LTD., of 3 and 4, Percy Street, Tottenham Court 
Road, W. 1, are now making agency arrangements for all parts of 
the Kingdom for their Rejax lighting and power plants, which 
are being put in by numerous small hotel proprietors, house- 
holders, farmers, &c. Copies of their publicity literature will be 
gent on application. 

MESSRS. GOODENOUGH & Co., electrical engineers, of Barnstaple, 
have removed from Rackfield, to larger premises at Trinity Works, 
Barbican. 

The businesses of Messrs. C. & T. Cannon, of Burton and 
Aylesbury, and Messrs. W. Y. Green & Co., of 14 and 16, Walton 
Street, Aylesbury, have been amalgamated, and will be carried on 
under the style of CANNON, GREEN & Co., heating and lighting 
eng ineers. 


Site for Works. — Particulars of a building site of 
about 9 acres, at Barrow-in-Furness, are given in our advertise- 
ment pages to-day. 


New French Companies.—Among the new companies 
recently formed in France are the Société Le Moteur Electrique, of 
18, Route de Cremieu, Villeurbanne, capital 1,000,000 fr.; and the 
Société Electrique de la Siderurgie Lorraine, 63, Avenue Victor- 
Emmanuel, Paris, capital 8,000,000 fr. 


Agencies in Holland.—H.M. Commercial Secretary at 
The Hague, in a recent report, says :—" Many British firma with 
business relations of old standing with Holland are not represented 
here, but content themselves with sending a representative once or 
twice a year to book orders. The best comment on thia ів а reply 
actually given by a local firm to one of these travellers who was 
making his half-yearly round to book orders: — Sir, the chances 
against my wanting something on the day of your visit are some- 
thing like 180 to 1." Representation can be summarised in the 
following scale, arranged in order of merit :— 

1. Branch office in Holland with or without stocks, according to 
circumstances. | 

2. Resident British representative. 

3. Agency entrusted to British merchant firm established in 
Holland. 

4. Agency entrusted to Dutch firm. | 

5. No local representation ; traveller making periodical visita. 

Numbers one and two are,'of course, beyond the means of many 
firms, but the suggestion has been made that several manufacturers 
of cognate but non-competing articles might establish a selling 
agency in common on one or other of these bases. 

It is considered above all important that no British firm should 
appoint a local agent without first sending a responsible member of 
the firm to examine local conditions, ascertain the type of article 
most in use, and make oareful inquiries as to the capacity of the 
agent to cover the district entrusted to him and ая to other and 
possibly competing agencies held. 

The question of advertisement in Holland is one which would 
repay further study by experta, as the conditions, both material and 
psychological, are very different to those obtaining in the United 
Kingdom, and the opportunities are large, the art of advertisement 
here not having by any means reached the standard of Great Britain 
and America. 


A Danish Cable Firm.—The report of the directors of 
the Dansk Kabelfabrik states that the company's efforts were 
directed in 1919 towards getting the factory in satisfactory opera- 
tion. The difficulties in the way of the delivery of machinery and 
raw materials, which were chiefly purchased in America and 
England, were considerable; transport problems in connection. 
with harbour strikes and lack of space at Copenhagen harbour 
delayed the arrival of the machinery for some months, as the latter 
was discharged in various porta abroad апа in Denmark, and had 
then to be forwarded on to Copenhagen. Moreover, many of the 
machines arrived in an incomplete condition, and it was therefore 
necessary partly for the company to finish them and partly to 
procure воше parts from foreign firms before the machines could 
be brought into use. Under these circumstances, it was only 
possible to begin rational working in the autumn, and get the pro- 
duction in proper progress. At the same time, the directors were 
successful in finding a technical director in Mr. T. C. Thomsen. 
It was expected that manufacturing would be considerably extended 
in the next few months, and the factory show remunerative 
activity. 
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Catalogues Wanted.— Messrs. James Orn & Co., 38, 
Tyne Chambers, Newcastle-on-Tyne, wish to receive catalogues and 
other publicity matter from electrical manufacturers and dealers. 

THE Авс ELECTRICAL Co., Trevelyan Buildings, Corporation 
Street, Manchester, want manufacturers’ catalogues and lists. 


Railway Wagon Detention: Improvement. — The 
Ministry of Transport states that very gratifying results have 
followed the increase of the demurrage charges on railway com- 
panies’ trucks which became operative on January Ist. The figures 
-for February, which are now available, show that wagon detention 
has decreased by 42 per cent., as compared with December, repre- 
senting asaving of over 150,000 wagon days. 


The Holland Wire and Cable Works.—The report for 
1919 of the directors of the N. V. Hollandsche Draad en Kabel- 
fabriek, of Amsterdam, first recalls the fact that 10 years have now 
elapsed since the undertaking was established, and figures are 
given showing the course of the development during this period. 
The report proceeds to state that it was considered desirable to 
bring the social capital more into agreement with the actual 
capital by capitalising the undisclosed reserves formed in the 
course of years. As a consequence, the balance of the working 
account contained not only the results for the financial year 1919, 
but also the reserves in question, and the directors proposed to 
distribute а dividend of 50 per cent. in shares, and the remainder 
` (18 per cent.) in cash. The results obtained in 1919 were favour- 
able. This was due to а large extent to the fact that the company 
succeeded in the early months of the year in getting transported 
to Amsterdam the large 8tocks which had been awaiting shipment 
for some years, 80 that they no longer had to contend, as in previous 
years, with inadequate supplies of raw materials; and the export 
trade which thereby again became possible, yielded very favourable 
results. There was nothing unfavoirable to set against these 
favourable factors, thanks to the maintenance of the principle 
during the war of keeping stocks on the level of peace time prices, 
and as a consequence the inevitable losses on war-time raw 
materials, in so far as they were still in stock on the termination 
of war conditions, were already written off beforehand. Соп- 
cerning the future prospects, the report states that the company 
were favourably circumstanced as their principal raw materials 
. copper, rubber, and cotton—were all derived from countries 
possessing а sound currency. Thus, the influence of the low level 
of exchange in the case of other industrial countries was limited 
chiefly to wages and general expenses, which factors were of con- 
siderably less influence with the articles manufactured by the 
company. On the other hand, the company were placed at an 
advantage in the financing of raw materials precisely through the 
Dutch rate of exchange. After making provision for depreciation, 
the accounts show net profits of 2,090,282 florins, permitting of 
the payment of the dividends (68 per cent.) already mentioned, 
The balance-sheet contains, for the first time, an entry entitled 
personnel obligations," amounting to 11,850 florins. It is 
explained that this is in accordance with au arrangement 
under which the staff is permitted to take up a financial interest 
in the company by means of profit-sharing obligations. The 
comparative statement showing the progress of the company 
indicates that the paid-up capital has increaged from 120,0C0 florins 
in 1910, to 1,809,000 florins in 1919; апа the dividends from 10 per 
cent. in 1912, to 12 per cent. in 1914, 16 per cent. in 1915, 16 per 
- cent. in 1916, 17 per cent. in 1917, 18 per cent. іп 1918, and 68 per 
cent. in 1919. 


Auctlon Sales — Asset; Auctions Co., Ltd., will sell by 
auction, at 119, Newington Causeway, S. E., on April 21st, the 
stock of an electrical goods factor. On April 27th to 30th. MESS RS. 
BUCKELL & BALLARD will offer for sale by auction, buildings, 
fittings, and electrical plant, at an Oxfordshire aerodrome. For 
full particulars see our advertisement pages to-day. 


Book Notices.— The Engineers Year-Book for 1920. 
Edited by Н. R. Kempe, M.Inst.C.E.. and W. H. Smith. Pp. 2581; 
figs. 2250. London: Crosby Lockwood & Son. Price 30s. net.— 
This is the twenty-seventh year of publication of a volume which 
may be justly described as an old friend; though long past its 
majority, it still keeps on growing, having now exceeded a total 
. of 2500 pages, and the reference in the preface to the growth in 
the literature of industrialism is obviously appropriate. In the 
. present issue, besides the revision or rewriting of many of the 
existing sections, we find a number of entirely new sections—the 
metering of water, air, gas, and steam, windmills, electric welding, 
acetylene. oxy-acetylene welding and cutting, &c.—while the 
matter has been in many respects rearranged and improved. 

Much attention is given to costs, and a useful buyers’ guide is 
provided. By no means least of the valuable features of the work 
is the exhaustive index, and the system of cross references in the 
text, which enables the user to find with ease passages which bear 
upon the subject of research. The Iear-Book contains an extra- 
ordinary quantity and variety of information, and that its value 
is appreciated by the engineering public is testified by its vigorous 
growth and mature years. 

Willing’s Press Guide, 1920. London: James Willing, Ltd. 
2«.— This book continues to live up to ite established reputation as a 
concise and comprehensive index to the Press of the United Kingdom. 

 Half-Past Twelre—Dinner-Hour Studies for the Odd Half 
Lora. By George W. Gough. London: Sells, Ltd. 1s.—This ів 
a pamphlet consisting of 26 brief chapters, which are studics in 
simple economics. The author begins by asking: What is 
Political Economy?" and he considers later, in simple and 
interesting language and style, such subjects as the production of 
goods, the division of labour, capital—what it is and what it does— 


industrial organisation, the wages of labour, wages in relation to 
output, the profits of the boss, competition and combination, 
exchange questions, the principles of taxation, ko. We commend 
the studies to the attention of our readers, to whatever class of 
society they belong. 
Currency Reform and the Need for a Nickel Coinage on a 
Decimal Basis.” Ву G. E. M. Johnson. Рр. 18. London: The 
Decimal Association.— The working man will never agree to the 
tenpenny shilling” ie the final word of the opponents of national 
progress in the shape of а reorganisation of our present involved 
currency. Major Johnson proves the tenpenny shilling a myth 
by explaining the system advocated by the Decimal Association. 
The adoption of the " pound-mil " scheme would mean that th 
present shilling would be actually worth 50 mils, or with a nicke 
coin of two mils face value (practically a halfpenny) thé: same 
value as at present. The prestige of the British sovereign, and its 
concomitant advantages, would in no way be damaged by the 
adoption of the pound-mil " system, and thus another contention 
of the decimal system's opponents is refuted. The author deals 
with historical facts concerning decimal coinage, and compares 
the various systems suggested and in use in other countries, Не 


also gives a table of the proposed components of the system, which 


means the introduction of two nickel coins of five and ten mils 
face value. The present bronze coins would be retained (for a 
time, presumably), their value being slightly depreciated. |  . 

“The Indicator Handbook." By Charles N. Pickworth, Wh. Sc. 
Pp. 134; figs. 156. London and Manchester: Emmott & Co. 
Price 7s. 6d. net.—This is a reprint in which the former two 
volumes are combined. The work, which has become a classic 
is too well known to need any comment. : 

" Les Fiches Industrielles ів the name of a new publication 
giving abstracts of articles in technical journals of all kinds, 
classified in series so that the purchaser can choose the series most 
directly relating to his own business. The annual subscription for 
each series, outside France, is 34 fr.,except in the cases of Series IV 
(metallurgy, mechanics, electricity) and Series V (chemical 
industries), for which it is 46 fr. It is published at 51, Rue de 
l'Hotel-de-Ville, Lyons, France, by the Société d'Editions Commer- 
ciales et de Publicité Moderne. І 

Post Office Electrical Engineers’ Journal." Vol. XIII. Part 1. 
April, 1920. London : The ELECTRICAL REVIEW. Ltd. Price 2s. net. 

" Whittaker's Electrical Engineer's Pocket-Book. Edited by R. E. 
Neale, B.Sc. Fourth Edition. London: Sir I. Pitman & Sons. 
Price 108. 6d. net. | 

„The M. & C. Apprentices’ Magazine." Vol. IV. No. 13 (65 pp.). 
Price 3d, The present number, like its predecessors, is full of 
interesting matter, and includes articles on ''Darkest Russia," 
and Milan, as well ав а record of the firm's social events. 

Notes on Gas and Oil Engine Accidents" (32 pp.). Manchester: 
The National Boiler and General Insurance Co., Ltd. Price Is. 
net.—This publication deals minutely with such causes of accidenta 
as broken crankshafts, failure of connecting-rod bolts, &c., with 
suggestions for their prevention. 

„Vickers News." No. 13, Vol. 2 (20 pp.). London: Vickers, 
Ltd. The present (April) issue possesses many interesting features, 
including a description of some large horizontal gas engines oon- 
structed by the company, and notes by Dr. Chalmers Mitchell on 
the ill-fated flight from London to the Cape of Good Hope. 

" Continuous-Current Machines.” By S. P. Smith. London: 
Benn Bros., Ltd. Price бв. net. 

„The Use of Low-grade and Waste Fuels for Power Generation.“ 
By J. B. C. Kershaw. London: Constable & Co. Price 17s. net. 

J. E. C. Rules for Electrical Machinery.” Vol. I. London: The 
International Electrotechnical Commission. Price 28. 2d., post free. 

“The Engineering Foundation: A Progress Report to United 
Engineering Society " (32 pp.). New York: Engineering Societies’ 
Building.—A report upon the foundation administering the joint 
interests of the four leading American engineering societies, the 
objects of which are set forth, including the assistance of national 
research. | 


Anstrallan Engineering Developments. — А Press 
dispatch from Melbourne, dated April 11th, states that four repre- 
eentatives of Vickers, Ltd., are inspecting the engineering works of 
the Commonwealth with a view to estimating the possibilities of 
an extension of the firm to Australia. 

Social.— The staff of the Lea Recorder Co., Ltd., 
held their first aunual dance and social at Smallman's Café, High 
Street, Manchester, on Saturday, 10th inst. The directors and 
other guests were invited, and a thoroughly enjoyable evening was 
spent. The programme included a dance and whist drive, the 
prizes for which were presented by Mra. J. E. Lea. 


Board of Trade.—Sir Robert Horne, President of the 
Board of Trade, has constituted his private office at the Board as 
follows: Principal Private Secretary, Mr. Cecil Litchfield ; Second 
Private Secretary, Mr. C. Patrick Duff; Third Private Secretary, 
Mr. E. W. Reardon; Parliamentary Private Secretary (unpaid), 
Mr. F. C. Thomson, M.P. 

Fuel Research.— The Secretary of the Department of 
Scientific and Industrial Research announces that a licence bas 
been issued by the Board of Trade to the Scottish Shale Oil 
Scientific and Industrial Research Association. The Association 
may be addressed through Mr. W. Fraser, C.B.E., Scottish Oils, Ltd., 
136, Buchanan Street, Glasgow. 


Copper and Lead Prices.—MeEssrs. F. SMITH & Co. 
and MESSRS. JAMES & SHAKESPEARE report, April 14th :—No 
change in copper quotations. Messrs. James & Shakespeare report, 
April 14th :—English pig lead, 4 42 10s., a reduction of 10s, on last 
week's prioes, T 
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LIGHTING AND POWER NOTES. 


Australia.—Tasmanian  HypROo-ELEOTRIC ScHEME.— 
In order to meet the extensive commitments for power in March, 
1921, principally for supplying the Electrolytic Zinc Co.'s big 
industrial enterprise at Risdon, work is in progress on every stage 
of the Government's scheme for increasing the power supply at the 
Great Lake, which is to be developed to acapacity of 70,000 H.P., at 
a total estimated cost of $2,500,000. 

About 800 men are at work constructing a canal whereby to 
divert the River Ouse into the Great Lake, and arrangements are in 
train for installing a considerable amount of additional machinery. 
Preliminary work in connection with the raising of the dam wall 
at the Great Lake is well under way, but owing to the impossibility 
of getting cement, it seems unlikely that concreting can be started 
this season, The widening of the existing canal and the prepara- 
tions for the new pipe lines are under way. Good progress is being 
made with the preparations for the extension of the power station. 

Preliminary work in connection with the harnessing of Lake 
Rolleston, on the west coast of Tasmania, chiefly for supplying 
the Mt. Read-Rosebery Co. with power for the production of 50 
tons of zinc per day from the Read-Rosebery ores, is well advanced, 
and as soon as the power contract between the company and the 
Government has been ratified, active operations for the construction 
of the scheme can be commenced.— Т mes. 


Bolton.— BREAKDOWN оғ PLANT.—Owing to a mishap 
at the Back-o'-th'-Bank works on April 7th, the second recent 
failure, 75 per cent. of the plant was put out of action. Several 
mills were compelled to close down temporarily in consequence, and 
the tramway services were curtailed. 

Соттон MILLS.—Work has just commenced upon what is to be 
largest block of cotton spinning mills in the world. The works 
will be driven throughout by electrical power from the Corpora- 
tion power station. 


Bridlington.— Prick IxcREASE.—The Town Council has 
decided to increase the charge for electricity for power by 83 per 
cent. ; this brings the minimum charge to 2d. per unit. Cables are 


to be extended to supply works апа other premises at а cost of 
41,300. 


Bristol,—OPPosrrioN WITHDRAWN. — The opposition 
threatened by Bath City Council to the Corporation Electricity Bill. 
over the supply of Newton St. Loe, has been withdrawn as the 
result of the latest negotiations.— Western Daily Press. 


Canada.— ELECTRICITY SHORTAGE.—Commenting upon 
the recent decision of the Toronto and Niagara Power Co. to 
increase its charges for electricity by amounts varying in value 
to 40 per cent., the Electrical News, of Toronto, states that the 
policy of the Hydro-Electric Power Commission was to keep prices 
эд low as possible in order to attract customers. This policy has 
created a demand which the Commission cannot at present meet. 
Competing organisations are, therefore, able to raise their charges, 
which is detrimental to the general industrial condition. 


Canterbury.—CaBLe ExTENSION.—The Town Council 
has applied for a loan of £2,500 for a new feeder cable. 


Coxhoe.—STRxET LiaHTING.—Messrs. Bell Bros., Ltd., 
colliery proprietors, have submitted their terms for supplying 
electricity for public lighting. The draft agreement stipulates 
that for a term of seven years the company will maintain 50-С.Р. 
lamps at an annual charge of £5 each, and 32-c.P. lamps for 
£4 10s., from September lst to April 30th each year. All 
installations will be carried out by the company. 


Dartford.— SLI DING ScALE.—The Urban District Council 
has decided to increase the charge for power by ‘05d. per unit in 
respect of every 18. per ton advance in the cost of fuel above 36s. 
per ton, from May Ist next. 


Derby.—ELEcrricity ScHEME.—It was announced at a 
recent meeting of the Town Council, that the scheme for the supply 
of electricity in the East Midlands has been revised. The Derby 
station, which since its inception had' repaid £200,000 of the 
money spent upon it, was to be retained. Theexpenditure upon the 
new scheme would be distributed, as follows :—Derby, £120,000 ; 
Loughboro', £130,000; and Leicester and Nottingham, £600,000 
each. 


Electricity Supply Act.—AMENDMENTS.—On April 13th 
Sir Erie Geddes presented a Bill for the amendment of the Elec- 
tricity (Supply) Act, 1919, to the House of Commons. 


Ellesmere Port.—ExTENsION оғ TrwE-LrwrT.— The 
Ministry of Transport has granted the Urban District Council an 
extension of time until the end of the year for carrying out the 
Electrio Lighting Order of 1913, with ап intimation that unless 
some definite steps have been taken before that date to establish an 
effective distribution system, any further extension may not be 
favoursbly considered. The Council is advised to consider а bulk 
supply, as the provision of a generating station will not be allowed. 
The Council has adopted this course, and is taking steps in the 
matter. 


Hove.—Evectriciry SuPPLY.—The terms upon which 
the Brighton Corporation will give а bulk supply are considered 
excessive, and further representations are to be made to the Elec- 
tricity Commissioners upon the question of additional plant. The 
Commissionera have intimated that the Town Council will have to 


prove that the installation of new plant at the works will be more 
economical than & bulk supply. The estimated cost of the necessary 
plant and works for the supply is £18,000. 


Larne (Co. Antrim).—Powrr Sration.—The Council 
has passed the plans for the erection of a generating station sub. 
mitted by the Electric Power and Lighting Co. Larne is the point 
of departure of the Stranraer-London mail. 


Leeds. — BREAKDOWN.—Through a short circuit at one of 
the sub-stations of the Corporation electricity department, several 
works in the district were deprived of power for over an hour. 
The tramways having an independent supply were not affected. 


Macroom (Co. Cork),— STOPPAGE or Works.—It has 
been found impossible to keep the electricity works running, owing 
to inadequate coal supplies, and the town is therefore without 
electric light. 


Manchester. RATE AID.— The Electricity Committee 
reports that, having regard to its commitments under the scheme 
for the provision of а new generating station at Barton, it is of 
opinion that there should be no rate aid” contribution from the 
Electricity Department until that scheme becomes revenue earning. 


Palsley.— ExrRNSTONS.— The Blackhall electricity works 
is being extended, and a new sub- station to supply industrial works 
and tramways is to be erected at West Croft. 


Rochdale.—INcREASED BULK SUPPLY.—Owipg to in- 
creasing demands for electricity, the Corporation is considering the 
advisability of taking a further bulk supply from the Lancashire 
Electric Power Co. 


Rotherham.—LiNkKiNG-UP ScHEME,.— The Town Clerk 
submitted letters received from the electrical adviser to the Ministry 
of Munitions with regard to the proposed linking-up agreement for 
the supply of electrical energy from the Rotherham and Sheffield 
power stations, and stated that Sheffield had intimated to the 
Ministry of Munitions that power would be required from Rother - 
ham as soon as the works for linking-up could be completed, and had 
inquired whether the Treasury would contribute one-third of the 
cost of the necessary works. The Town Clerk stated that he had 
been notified by the electrical adviser to the Ministry of Munitions 
that if Rotherham would waive any possible claims it might 
have against the Ministry under existing agreements, the applica- 
tion made by the Sheffield Oorporation would again be submitted 
to the Treasury. The Town Clerk reported that he had intimated in 
reply that hedid not consider the Rotherham Corporation would be 
prepared to waive any of its claims under existing agreements. 


St. Helens.—ExTensions.— The Electricity Committee 
has decided to grant several applications for power, and, to meet 
increased demands, to install an additional E.H.T. cable to the 
Burtonhead Road sub-station, and to provide a switchgear cubicle 
and controller panel for the power station, at an estimated cost 
of £5,430; also an additional E.H.T. feeder to the Sherdley Road 
sub-station, at a cost of £3,180; one additional E.H.T. feeder to 
Sutton Road sub-station, at а cost of £1,430, and additional trans- 
formers and switchgear at Viotors, Ltd., sub-atation, at £3,265. 

On the recommendation of the electrical engineer, in view of the 
increased load in the Pocket Nook area, the Committee has also 
resolved to erect a new rotary sub-station near the L. & N.W. 
Railway Station, at a cost of £12,000. 


Southampton. STRIK E.— In consequence of the decision 
of the recently-promoted superintendent to resign his memberthip 
of the E.T.U. and join the E.P.E.A., the employés at the eleotricity 
works ceased work on April 13th. The shipyards and many 
factories had to be closed, and the tramway services were suspended. 
The chief engineer and a small voluntary staff maintained a supply 
sufficient for street and hospital lighting. 


Ulverston.— ELECTRICITY SUPPLY.— Тһе District Council 
has passed а resolution advocating the institution of an adequate 
supply of electricity for the Furness апа South Cumberland ares, 
extending from the River Usk, in Camberland, to the whole of the 
area of Ulverston. It was stated that the project was necessary 
for the future development and general welfare of the district. 


United States. — INADEQUATE WATER Powsr.—The 
Journal of Electricity states that, as a result of the exceptionally 
dry winter, many power companies in California have had to fall 
back upon their auxiliary steam plant to keep up their normal 
output. Under the usual conditions, only a quarter of the electrical 
power is produced by this means, but now the steam planta are 
providing half the total energy generated. 


Walthamstow.— BULK SurPLy. — The Council has 
arranged to give а bulk supply of electricity to the Leyton Council 


Watford.—ExTENsIONS.— The Urban District Council 
has received authority from the Electricity Commissioners to 
proceed with the expenditure of £18,420 upon extensions. 


Worcester.—Rate RRLIEP.— It is announced that the 
Electricity Committee is contributing £1,800, profit from the elec- 
tricity undertaking, towards the local rates. 


York,—PRoPoskp ExTENSIONS.— The Council is cot 
sidering extensions to the generating plant at the Foss Islands 
NER station. These are expected to cost £55,800, and buildings 
& 13,000, 
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TRAMWAY AND RAILWAY NOTES. 


Bradford.— Concession To EmpLoyes.—The City Council 
has decided to give its tramway employés an immediate increase of 
108. per week. 


Burnley.—SuNpAY Workina.—As the position of the 
Corporation with regard to coal supplies has improved, it has been 
decided to resume the running of tramcars on Sundays. 


Continental. BELGIuM.— The Times correspondent at 
announces that the terms under which the tramway strike 

was settled were a minimum wage of 12 fr. 5 o., as from March 
11th, to be increased to 13 fr. 50 c. as soon as results permit. Fares 
are to be raised another 5 centimes as from April 15th. 

GERMANY.—Addreesing the shareholders at the recent meeting 
of the Berlin Elevated and Underground Railway Co., the chair- 
man stated that as compared with the pre-w@r period, wages were 
seven times greater, coal 17 times more, and rails 22 times higher, 
Ko. The fares which came into operation on April lst were four 
times higher on the average, and it was impossible to foresee when 
the upward movement in wages and materials and the consequent 
advanoe in passenger fares would oome to an end. A new labour 
agitation for further increases in wages had just been started by 
the Berlin transport workmen, whilst materials could only be 
obtained after a long delay and at still increasing prices. After a 
period of transition, the pessengers, as & rule, had accommodated 
themselves to the higher fares, and & heavy decline in the traffic 
had not taken place, but a time would arrive when the growth in 
fares would exoeed the paying capacity of & large number of the 
pessengers. 

Huddersfield.— STRIKE Lossks.— The loss of revenue due 
to the strike of tramway employés is estimated at £4,000. No 
settlement has at present been arrived at. 


Liverpool.— ANNUAL REPorT.—The annual report for 
the year 1919 records the purchase of the Presoot Light Railway 
and several improvements. The total revenue for the year was 
£1,207,228, and working oosts (including rental of leased lines) 
£1,029,443, leaving a gross profit of £177,785. This was appor- 
tioned as follows :—Interest, £49,974; sinking fund and repay- 
ment of loans, £52,326 ; and to reserve, renewal and depreciation 
account, £75,485. The total number of passengers carried was 
208,251,496, an increase of 13,168,887 upon the previous year, and 
the average earnings per car-mile increased from 18˙91d. to 21'46d., 
although the net profit fel] from £169,322 to £75,485. 


[ 

London.— Елве Concessions.—As from April 19th, 
passengers on the London County Council tramways who are not 
obliged to travel during those hours when the cars are crowded, 
will enjoy the benefit of cheaper fares. Beyond the ld. stages, 
another Id. is all that will be charged for the remainder of а 
journey of any distance on any one car, provided that passengers 
travel between the hours of 10.30 am. and 4.30 p.m. on cars 
arriving at central termini, and leaving. central termini between 
10 a. m. and 4 pm. This will apply at present only to the tram- 
ways south of the Thames. Ordinary fares must be paid on 
Saturdays, Sundays, Good Friday, Christmas Day, Bank holidays, 
and all proclaimed national holidays.— Zhe Times. 

INCREASED WAGES.—The employés on the uaderground rail- 
ways have accepted the terms offered under the national railway 
settlement, The advances per week are as follows :—Conductors, 
78. 6d. ; liftmen, 78. ; gatemen, бв. 6d. ; porters and signalmen, 5s. 

TRAFFIC DELAY.—Owing to а tramoar leaving the rails at 
Burdett Road, E., on Wednesday last week, traffio on both up and 
down lines was blocked for some time. 

EASTER TRAFFIO.—It is reported that during the Easter 
holidays the “ Underground " combine of London—train, tramcar, 
and omnibus systems—carried a total of 14, 500, 000 passengers. 

Newcastle-on-Tyne. — RATE RELIEF.— Although the 
chairman of the Tramways Committee states that the undertaking 
is running at а loss, the City Council has passed a resolution to 
take £14,000 for the relief of rates. Labour members opposed this 
item, as they oonsidered that the travelling publio would be called 
upon to make good any deficit in the working of the system. 

EXTENSIONS.—At a meeting of the Tramways Committee, on the 
9th inst., it was reported that an agreement had been arrived at 
with the Gosforth Park Co. to run a line of tramcars through the 
park. It was decided to seek Parliamentary powers to carry out 
the extensions at an early date. 

South Shlelds.—FARE INCREASE.— Following upon the 
inoreased wages to tramwaymen, the Council proposes to inorease 
the universal 1d. fare by 50 per cent. and the fares for children 
from id. to Id., to take effect from April 12th. The manager, in 
his report on the financial situation, says that even with the 
increases the tramway fares in South Shields will still be the 
cheapest in the oountry. With regard to workmen's fares, no 
action is being taken, these having been increased а few months 


ago. 

Spen Valley (Vorks.)—FARE INOREASE.— The tramway 
fares are to be increased in accordance with the findings of the 
Light Railway Commissioners, who sat at Dewsbury on Jan. 28th. 
The increase will be a halfpenny on fares above 11d. 

St. Helens.—Loan.—The Corporation has decided to 
apply for sanction to borrow £2,750 for pit extensions and fencing 


at the tramway depot, and the purchase of a tower wagon. 


FARE INCREASE.—The Corporation is applying for authority to 
increase the fares for the labouring classes by 50 per cent. on the 
present statutory charges. 


United States, — RAILWAY ELECTRIFICATION. — The 
recent electrification of the coast division of the Chicago, Mil waukee, 
and St. Paul Railroad completes а total of 647°4 miles of elec- 
trically-operated lines on this system. The newly-electrified 
section from Othello, in Central Washington, to Renton Junction, 
on the Puget Sound end, was opened on March 5th last. The 
locomotives used are equal to 2'7 steam passenger locomotives of 
the latest type, and will pull a passenger train of 12 coaches up 
the heaviest grade on the system at a speed of 25 miles per hour. 
All the current used in operation is generated from water power, 
delivered at 100,000 volta and stepped down to 3,000 volts р.с. for 
use on the locomotive motors. The first electrification of the 
Chicago, Milwaukee, and St. Paul lines (the Rocky Mountain 
division of 226 miles) was completed and put into operation in 
December, 1915. When the unelectrified gap between Othello and 
Avery is closed, there will be a complete electrification extending 
for over 860 miles.—Journal of Electricity. 


Wakefield —REPorT ох AccIDENT.—On January 29th 
last an accident caused the death of a goods guard at the Kirkgate 
Station. It appears that a fellow employé entangled his feet in a 
fallen telegraph wire in contact with trolley wires upon the route 
of the Yorkshire (West Riding) Electric Tramway Co.'s system, 
and the deceased, going to his colleague's assistance, received a 
fatal electrical shock. In his report tothe Ministry of Transport, 
Major G. L. Hall, R.E., states that the accident was due to the 
lack of guard wiring to protect the trolley wires, and reports that 
since March, 1919, no less than 16 miles of single guard wire has 
been missing. The company asserta that conditions arising out of 
the war made it impossible to renew the wiring, but the report 
states that nearly a year has elapsed since the delivery of the neces- 
sary material, and that better precautions might have been taken 
by the company. A list of localities on the tramway system where 
there is a deficiency of guard wiring is being prepared by the 
G.P.O. authorities, which will be handed to the company, in order 
that the latter may furnish a report to the Ministry of Transport 
showing the full extent of the deficiencies and the date by which 
these will be remedied. | 

Wigan.— NEW Cars.—Sanction to borrow £26,000 for 
the purchase of 12 new double-decked, broad-gauge tramcars is 
being sought by the Town Council. These additions are necessi- 
tated by the great increase in the number of passengers carried on 
the system. 

Wolverhampton.—Lorain System.—At the meeting of 
the Town Council, on Monday last, Alderman Craddock, chairman 
of the Tramways Committee, referring to the Lorain surface contact 
system, stated that the Corporation had now had 18 years’ work on 
it. But for the war, the whole of the reserve fund would have 
been spent in renewals. The life of the system was only given as 
about 16 years. It was ап open secret that the attention of the 
Ministry of Transport had been called to the system in Wolver- 
hampton, and that it had been intimated to him that it stopped 
intercommunication. There was no doubt that the Ministry of 

rt would at an early date send down to see what was the 
condition of Wolverhampton, and what was stopping intercommuni- 
cation. 

Wrexham,—Power SuPPLy.—The Town Council has 
agreed with the Tramway Oo. for the latter to pay as from 
January lst last a minimum sum of £1,693 for energy up to 
150,000 units in any year, subject to revision in April, 1921, 
when the present agreement, stipulating for the minimum charge 
of £1,016, expires. | 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—W IRELESS TELEGRAPHY.—The 16th annual 
meeting of the Associated Chambers of Commerce of the Common- 
wealth of Australia was held in Sydney on March 15th, when the 
following resolutions were submitted :—“ That the Commonwealth 
Government remove the restrictions on the development and appli- 
cation of wireless communication in Australia, and permits private 
individuals or companies to operate stations for commercial pur- 
poses and for their own private use, subject to any reasonable 
regulations which might be necessary to protect all users against 
unnecessary interference," 

„That the Commonwealth Government be asked to do the utmost 
to have the present Pacific cable duplicated at the earliest possible 
moment, and also that it arrange for wireless communication with 
both the United States and Canada." 


Belgium.— The postal and telegraph services are gradually 
being restored. According to the Echo de la Bourse quoted by the 
Economic Review, there were in 1914, 44,564 km. of telegraph 
wires in use; in 1919, only 24,397 km. A tremendous amount 
of damage had been done by the Germans to the telegraph system. 
The present scarcity of copper wire adds to the difficulty of restor- 
ing the service to normal conditions. In 1914, 2,694 offices were 
in operation ; in 1919 there were 2,295, The number of telegrams 
sent in 1914 was 4,407,906, as against 4,066,882 in 1913. The 
number of telephone subscribers before the war amounted to 54,691, 
as against 1,844 in January, 1919, and 30,383 in December, 1919. 
Almost all the pre-war post offices have been re-established. 

Canada.—The annual report for 1919 of the Bell Tele- 
phone Co., of Canada, shows that during the year 4,835 miles of 


wire line were added to the company’s plant. The long-distance 
lines of the company now amount to 9,514 miles of pole lines, and 
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7,017 miles of wire in underground and submarine cables. The 
number of company stations in service on December 31st, 1919, was 
337,476, an increase of 34, 271 for the year. In addition there were 
106, 231 connecting and miscellaneous stations, The total miles of 
wire was 964,098 ; the number of central offices operated, 421, and 
the number of employés, 11,143. The number of subscriber 
stations was 337,476. In underground plant the company has 603 
miles of conduit, 2,309 miles of single duct, 1,059 miles of cable, 
and 588,000 miles of wire, Since the year 1886, the company has 
paid regularly a dividend at the rate of 8 per cent. per annum.— 
T. & T. Age. 

Mexico.—In 1918 the national telephone and telegraph 
system was extended by 83,229 km. There were 528 telegraph 
offices, 12 telephone offices, and 21 wireless telegraph stations in 


existence. Receipts for the 6,591,453 messages tranamitted were 


4,195,845 Mexican pesos. 


Public Telephone Call Boxes.— It is estimated that 
there are 3,576 public telephone call boxes in London. When the 
call fee was increased from 2d. to 3d. during the early part of the 
war period, the use of public call boxes decreased by about 50 per 
cent. Since the Armistice, however, the use has steadily grown 
until to-day it exceeds previous records. The number of call boxes 
is to be increased, and also the number of attendants, who will 
largely replace the penny-in-the-slot system. It is intended to 
keep call boxes open to 11 p.m. 


South America.—During the first week in March some 
of the submarine cables along the west coast of South America 
were interrupted, due to earthquakes. Cables between Iquique and 


the Peruvian border were interrupted for a short time, but the 


delay to traffic was not serious.— T. and T. Age. 


Telegraph Convention.—There are 49 countries repre- 
sented in the list of adherents to the Telegraph Convention. Of 
telegraph companies, there are 18 which adhere, 15 which. though 
not official adherents, conform generally to the Regulations, and 
correspond regularly with the Bureau, and five companies which 
generally only correspond with the Bureau through companies in 
the other groups. The 49 countries represent an area of 
73.261,282 вд. iniles, and a population of 1,114,866 650. 


Wireless Speech to Rome.—Verbal messages of 
greeting, demonstrating the possibility of long-distance wireless 
telephony, were transmitted to the principal Italian newspapers on 
April 9th from England by several Italian journalists resi (епі in 
London. The Marconi Co.'s long-distance apparatus at Chelmsford 
was employed for this purpose. and the several messages were 
received at Centocelle, about 4 miles from Rome, by editorial repre- 
sentatives of the interested papers. 

Immediately followiny the demonstration, а reply was received 
by wireless telegraph. ; 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par raph indicates 
the issue of the ELBOTRICAL REVIEW in which the " Official 
Notices appeared.) 


| OPEN. 
Auckland (N. Z.) .— September Ist. Harbour Board. 
For the supply of electric capstans and spares. Messrs. W. & A. 


McArthur, Ltd., 18-19, Silk Street, Cripplegate, London, E. C. 2. 


Australia. — PERTH. — May 3rd. Postmaster-General's 
Department. Insulators, bolts, brackets, &c. Schedule 673, 
(April 2nd.) 

May 14th. Government of Western Australia. One 7,500-Kw, 
turbo-alternator and condensing plant. (April 9th.) 


Belgium.— May Ist. Belgian Post and Telegraph 
authorities at La Salle Madeleine, Brussels.—325 milli-ampere- 
meters, 400 Morse wheels, 500 Morse receivers, and a quantity of 
miscellaneous telegraph apparatus. Particulars (Cahier дев Charges 
Special No. 521) from the above address. 

June 29th. Municipal Authorities of Antwerp. Two electrio 
cranes of respectively 30 and 10-tona capacity, for one of the dry 
docks at the Port. Particulars, 4 fr. from the Hotel de Ville, 
Antwerp. 

May 28th. Municipal Authoritiesof Antwerp. Electrical equip- 
ment of three transformer cabins at the docks, Particulars, for 
2 fr., from the Hotel de Ville, Antwerp. 


Canterbury.—April 19th. Electricity Department. One 


1,000-kw. three-phase turbo-alternator, surface condensing plant, 
two rotary converters, superheater, &c. (March 26th.) 


Cardiff.— April 29th. Corporation. One 5,000-Kw. 
. turbo-alternator and condensing plant. (April 9th.) 
Carlisle, — April 27th. Electricity Department. One 


1, 00C-K W. converter, switchgear for converter, E.H.T. feeder switch- 
gear. (See this issue.) 


Darlington.—April 19th. 
water-tube boiler. (April2nd.) 
Dartford.—April 26th. Urban District Council. One 
water-tube boiler and mechanical stoker; bus- bars. (See this issue.) 
Dublin.—April 24th. Electricity Supply Committee. 


Seven truck type switch cubicles for use on a three-phase 50-reriod 
5,000 v. system. (See this issue.) 


Electricity Department. One 


Ebbw Vale. — April! 19th. Urban District Council. 
One 5-10-H.P. single-pulley endless rope electric naulage gear. 
Mr. Thos. Hughes, Clerk, Council Offices. 


Edinburgh.—April 26th. Electricity Supply Depart- 
ment. E.H.T. peper-insulated lead-covered cables. (April 8nd.) 


Leigh. Lanes. Electricity Department. One 2, 500-K W. 
t urbo-alternator; E. H. T. & L. T. switchgear; one 500-K w. rotary 
converter. (See this issue.) 

Portsmouth.— April 26th. Board of Guardians. Elec- 
trical installation at the Children's Home, Milton. (See this issue.) 


Spain.— The municipal authorities of Almaden have 
lately invited tenders for the concession for the electric lighting 
of the town during а period of 10 years. 


Suaderland.— April 28th. Electricity Department. Water- 
tube boilers, superheaters, stokers, economisers and chimneys; one 
1,000-Kw. rotary converter. Specifications, &o. (£1 each), from 
General Manager, Electricity Works, Dunning Street. 


Tasmanla.— LAUxCESTrON.— June 7th. City Council. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. City 
Electrical Engineer, Town Hall, Launceston. 


Uruguay.—August 7th. Department of Posts, Telegraphs 
and Telephones. Construction of a national telephone system for 
the Department of Montevideo. Partioulars from the Uruguayan 
L2gation in London, 3, Elvaston Place, South Kensington, S.W. 

Whitby.—Electricity Department. Replacing economiser, 
boiler feed pump, pipework ; converting of old dry duct into 
cooling pond. (See this issue.) А 


CLOSED. 
Bradford.—Electricity Committee :— 


Cast-iron circulating piping for Allen's pumps and condenser—Stanton 
Ironworks Co., Ltd 
là-ton overhead runway system—Vaughan Crane Co., Ltd. 


Kettering.— Urban District Council. The following prices 


were quoted for а 6 concentric, paper-insulated, lead-covered feeder 
cable with feeder pillar :— 


Macintosh Cable Co. 24,310 No provisional sum included. 


Pirelli Cable Co . -€ 8,850 

Glover & Co. .. 2 bs 8,567 

1 pf “a а 3,522 

Johnson & Phillips .. ru 8,518 " ial 
Callender's Cable ..  .. 8478 7 Plus £100 provisional sum. 
Union Cable Co. a is 3,161 

Western Electric. -— 3,454 

Siemens Bros. - 8,350 


The Cleckheaton Council offered а 55 conoentric, paper-insulated, 
lead-covered, double-sheathed, steel-armoured cable at 26s. per 
yard. Subject to certain reservations, this price has been accepted. 


Maidstone.— Town Council : — 


Cables for the supply to Snodland—Union Cable Co., £29,940 (subject to 
revision for fall in the prices of copper and lead). . 


Manchester.—Tramways Committee. Accepted :— 
Tramcar controllers— English Electric Co., Ltd. 


STORES FOR 12 MONTHS. 


Motor and controller parts, &c.—British Thomson- Houston Co., 144. ; 
English Electric Co., Ltd.; Metropolitan-Vickers Electric Co., Ltd 
Insulating material; siluminite, insulator-—L. Andrew & Co.; Griftith 

Bros. & Co. 

Grids or resistances—Filectro-Mechanical Brake Co., Ltd.; H. Wallwork 
and Co. 

Armatures and field cores, &c.-- Manchester Armature Repair Co., Ltd.; 
Metropolitan-Vickers Б, lectrical Co., Ltd. ; P. R. Jackson & Co., Ltd.; 
English Electric Co., Ltd. 

Phosphor bronze springs, &c.— British ''homson-Houston Co., Ltd.; Tierney 

Wood & Co.; Kay & Со, 

бойо fingers, &c.— Forest City Electric Services Supply Co., Ltd.; 
Dyer & Young; Fairless Engineering Supplies Co. 

Steel trolley poles - Brecknell Munro & Rogers, Ltd. 

Electric lamps—Ceneral Electric Co., Ltd.; Drake & Gorham, Ltd. 

Carbon brushes—General Electric Co., Ltd.; J. Eades, 

Overhead equipment material- A. Wiseman, Ltd. 

Cables— W. T. Glover & Co. 

Copper cable, strip and wire F. Smith & Co. 

Brass wire strip and sheet—C. Clifford & Son. 

Galv.-steel cable and wire F. Smith & Co. (Wire Manufacturers), Ltd. 

Bell wire -Macintosh Cable Co., Ltd, 

Thermit welding—Thermit, Ltd. 


Waterworks Committee. Accepted :— 
Electrically-driven centrifugal pump Holden & Brooke, Ltd. 


Hydro-elestric installation. Thirlmere :— 


Turbine dynamo, &c.—Gilbert Gilkes & Co., Ltd. 

Storage battery reversible booster, &c.—D. р, Battery Co., Ltd. 
Motors, starting panels, &c. Lancaster Dynamo and Motor Co., Ltd. 
Cables--Macintosh Cable Co., Ltd. 


Electricity Committee. Accepted :— 


T wo turntables for Stuart Street station—F. Thenker, Ltd. 

Three three-wire balancers for Dickinson Street station —Bruce Peebles 
and Co., Ltd. 

One traction motor-driven booster set, with regulating and starting 
switchgear, for Dickinson Street station-- Lancashire Dynamo апа 
Motor Co., Ltd. 

О ле 1,500- kw. motor converter, e a and resistances for Dickinson 
Street— Bruce Peebles & Co. ü 

Two GOO-k.v.A. static 1 дк, for sub-station—Metropolitan-V :скерв 
P., ectrical Co., Ltd. 

Т «o 1.200 1.590-Hw. motor converters, and four 1,500. KW. motor converters 
for sub- stations - Bruce Peebles & Co., Ltd. 

T'wo-ton electric lorry— Drake & Gorham, Ltd. 

15-Cwt. electric van—Electromohile (Leeds), Ltd. 

Cable—Western Electric Co., Ltd. 

Tee and tail-end boxes—Siemens Bros. & Co., Ltd, 
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Dleotrieally-· operated wagon tippers for Barton —Babcock & Wilcox, Ltd. 
Bwite r equipmonts—Park Royal Engineering Works, Ltd. 

D.C. switchgear extensions—Bertram Thomas. 

Fuse-boxes—Siemens Bros. & Co., Ltd. 


In oonnection with the Barton station, the following main 
contracta have been plaoed :— 


Two, 2, ‚000- xw. turbo- -alternators—Metropolitan-Vickers. Electrical Co. 88 


Two sets of main condensing plants—Richardsons, Westgarth & Co., Ltd. 
. Twa house service turbo-alternators—British Thomson-Houston Co. 

Four complete boiler-house equipments— Babcock & Wilcox, Ltd. 

Coal and coke conveying plants— W. J. Jenkins & Co., Ltd. 


Salford.— Tramways Committee. . Accepted.:— 


One set liydraulic car-lifting jacks, £865— Messrs. Youngs. 
`` Welding and retreading 1, 000 joints on the tramway track (approx), £2,300 
—Rail Welding Co. 
Five single-deck omnibus chassis, £1,240 each—Leyland Motors, Ltd. 
Five single-deck omnibus bodies, 2570 each—English Electric Co., Lid. 
Pry cells—Siemens Bros. & Co., 
Two Q. E Form B. 8, кыл ` controllers, £190— English E'ectric 


Co., Lt 
Metal-fllament lam pe. £218—Drake & Gorham, Ltd. 
Armature and field coils, £275— Barratt & Thornton. 
12 Westinghouse motors (second- hand), £l :200—Equipment and Engineer- 


ing Co., 
Electricity Committee. Accepted : — 


Five sets of stokers, 41, 815—E. Bennis & Co , Ltd. 

One 1,C00.kw. rotary converter, £93,960; E. H. T. switchgear, at Pendleton, 
£2 „525; cubicte for the potential transformer, £87; air cooler m 
connection with the 65,000.xw. turbo-alternator set, £1,545 - Metro- 
politan-Vickers Electrical Co., Ltd, 

300 K. v. A. transformer—Ferranti, Ltd. 

Rotary screening plant, £40— Ledward & Beckett, Ltd. 

Motor-driven pumping set, £1,313—Mather & Platt, Ltd. 

Bteain ejector and extraction pump, £786; one 500-kw. rotary converter, 
£3,770— Metropolitan- Vickers Electrical Co., Ltd. 

Two Weir Roto Feed" pumps and cso res, £1 ,149—G. & J. 
Weir, Ltd, 

K.H.T. switch cubícle, £330—Metropolitan- Vickers Electrical Co., Ltd. 


Sunderland. Electricity Committee. Accepted :— 


Service, E Н.Т. and L,T. cable—B.I. & H. Cables, Lid. 

Two 950-k.v.A. transformers—Brush Electrical Engineering Co., Ltd. 
Cappiog and cable troughing —J. eo & Co. 

Bwitchgear— Ferguson, Pailin & Со., Ltd | 


Watford.— Urban District Council: Wem sls 


Laying electric light ды to 40 houses. Eight points per house. = N. 
Connare, £318. 


Wolverhampton.—Team Committee. Recommended. 


Three 34-ton Orwefi electric vebicles-Hanaomes, t Sims & Jeffries, гаа, 
at £1,588 each. 


York. — Electricity Committee: кый 


Hydro-electric power works at Linton Locks—The English Electric Manu- 
| facturing Co., £53,057. (This is a revised tender showing a reduction 
of £11,628, ow ing to three turbines being included instead of four.) 

Cables for Linton Lock—Callender's Cable Co., 49, 445. 
Turbo- alternator and condenser for electricity works, Foss Island— 
Oerlikon Co., £97,692. 


FORTHCOMING BVENTS. 


Technical Inspection Ass^ciation. — Friday April 16th. At the Ro al 
Society of Arts, Johu Street, Adelphi, .O. At 7.30 p.m. Кар оп 
Labour Unrest—ite Causes and its Cure,“ by Mr. Е. R. Wade. 


and District Electric Club. — Saturday, April 17th. At the 
Grand Hotel, Birmingham. At 7 p.m. Paper on *' Electric Heating nu 
Cooking," by Mr. F. F. D. Davidson. 


Royal Institution of Great Britain.—Saturday, April 17th. At “Albemarle 
B p.m. Lecture on The Thermionic Vacnum Tube as 
Dco Атыл and Generator of Electrical Oscillations," by Prof. 
W. Н. Eccles. 
Tuesday, April £0th. At 3 p.m. Lecture on '* Recent Advances in 
X-Ray Work," by Major G. W. C. Kaye. 
Royal Society of Arts.— Monday, April 19th. At John Street, Adelphi, W. ., 
he 8 zx Cantor lecture Aluminium and its Alloys,” by Dr. W. 
Rosenhain, F.R.S. (Lecture II.) 


Institution of Civil Epgineers.— Tuesday, April 20th. At Great George 
Street, 8. W. At 5.30 p.m. “James Forrest Lecture on © Coal Con- 


servation in the United Kingdom," by Sir Dugald Clerk, F.R.8. . 


Institution of Electricat Engineers.—Monday, April 19th. Informal meeting. 
At the Institute of Patent Agents. At 7 p.m. Discussion on Group versus 
Individual Driving, to be opened by Mr. G. Н. Ayres. 

(Liverpoel Sub-Centre.) — Monday, April 19th. At the Liverpool 
University. At 7.00 p.m. Eleventh Kelvin lecture on Modern Marine 
Probiems," by Dr. C. V. Drysdale. 
^A (North -Eastern Centre.) Monday, April 19th. At the Armstrong 
College, Newcastle- on- Tyne. At 7.15 p.m. Lecture on " Electricity in the 
Western War Zone, ' by Major T. Rich. Annual general meeting. 

Friday, April rd. At 7.15 p.m. Eleventh Kelvin lecture on“ Modern 
Marine Problems," by Dr. C. V. Drysdale. 


(No eth-Midland Centre. )—Tuesday, April 20th. At the Hote) Metro- 
pole, Leeds. At 7 p.m. Paper on The Protection of Alternating - current 
Distribution Systems without the use of Special Conductors,” by Major 
K. Edgcumbe. 

(North-Western Centre.) — Tuesday, April 20th. At 7 p.m. At the 
Manchester College of Technology. Eleventh Kelvin lecture on Modera 
Marine Problems, by Dr. О. V. Drysdale. 

(South-Midland Centre.)— Wednesday, April Ust. At the University, 
Birmingham. At 7 p.m. Eleventh Kelvin lecture on Modern Marine 
Problems,“ by Dr. C. V. Drysdale. 
minating Engineering Soclety.—Tuesday, April 20th. 

un Society £ 1515 John Street, Adelphi, W. C. At 8 p.m. 
„ The Lighting of Churches,” to be opened by Mr. J. Darch, 


industrial Leagne and Conncil.— Wednesday, April 21st. At the Caxton 
Hall, Westminster, B. W. At 7.80 p.m. Lecture on “A National Scheme 
of Profit Sharing,” by Mr. H. W. Jordan. 


burgh Electrical Society.— Wednesday, April 21st. At the Philosophical 
Institution. At 1.90 p.m. Paper on The Telephone," by Mr. J, McBrown. 


stitution of Mechanica 1 Engineers. .—Friday, April 28rd. At the Institu- 
in non, Storey's Gate, 8.W. 6 p.m. General meeting. 


At the Royal 
Discussion on 


NOTES. 


Income-Tax.—A movement is on fook to secure for 
scientific- workers abatements in respeot of their professional 
expenses. The General Secretary of the British Association of 
Chemists, Bedford House, York Place, London, W., would be glad 


to receive communications from those concerned. 


Prize Competition.—A prize competition, instituted by 
the Società Generale Italiana-Edison di Elettricita, for an electric 
kitchen, due for decision at the end of February, has been postponed 
till the end of September. The reason for the postponement is the 
increase of the award caused by the offer of 20,000 lire by the 
Compania Italo-Argentina de Electricidad towards the prize, making 
the total 50,000 lire. Persons desirous of further information 
should write Direzione della Società Edison, in ‘Milan, Via 8. 
Radegonda 10. 


Electrical Artificers.— It is announced that acting 
electrical artificers drafted to sea prior to the completion of. their 
course owing to sudden drafting requirements may be confirmed 
in their rating at the end of I2 months’ service, notwithstanding 
that they have not completed their course in a torpedo school, 
provided they obtain from the lieutenant (T.) of' their ship the 
necessary certificate. As occasion offers, however, these men will 
be required to complete their torpedo school course. 


Inqulry.— A correspondent who has water-power plant 
available day and night invites suggestions for its чино not 
involving much cartage of material. 


The Army Electric Lighting School.— According to the 
Army Estimates for 1920-21, the School of Electric Lighting will 
cost the sum of £3,845 in the coming year, as against £18,959 last 
year. The scbool, which will accommodate 20 officers and 300 
other ranks, will be staffed by one commandant instructor at 
£1,000 per annum, two instructors at £1,815, two assistant 
instructors £1,130, and the cost of the military and civilian 
subordinate staffs wil be £400. The above figures, however, are 
not inclusive of travelling, accommodation, stationery, and mis- 
cellaneous expenses, which last year amounted to £7,050. . 

The estimate for the Anti-Aircraft Searchlight and Sound 
Locator School is put at £1,785, exclusive of travelling, accommo- 
dation, stationery, and miscellaneous expenses, and the coat of 
military and civilian subordinate staff. Last year this school cost 
the British taxpayer £13,200. 


West African Wireless Station.— The station at Bathurst, 
West Africa, is to be provided with additional house accommoda- 
tion for the staff maintained there at the cost of the Admiralty. 
This year about £8,400 will be spent out of £15,800 required to 
complete the scheme. 


A Strike at Runcoru.— Our Liverpool correspondent 
writes :—" Owing to the strike at Runcorn, the Mersey Power Co., 
which supplies electricity to all the large chemical works and 
factories in the neighbourhood, has had to cut down its output 
to the limits of the necessities of public utility services. "Works 
without their own generating plant were badly placed, апа were 
compelled to stop hundreds of men. Other worke carried on with 
the electrical generating plant they had on the premises, but, of 
course, this was not sufficient to supply their full needs. The 
Helsby Cable Works were affected, and had their small generator 
in commission. Some of the local places of amusement had to 
modify their arrangements owing to inadequacy of supplies. The 
ten minutes service of the Runcorn transporter bridge had to be 
modifled to a half-hourly service, At the time of writing the 
situation shows signs of improvement, and arrangements have 
been made by means of which the Mersey Power Co. will obtain coal 
on barges from Winsford, along the River Weaver, to the generating 
station at Runcorn, a journey of 15 miles. These supplies, if 
continued, will enable the company to supply the ) present restricted 
service, provided no further complications ensue.” 


Fatallty.— At an inquest held at Newcastle on April 5th, 
it was stated that on 3rd inst. John Robson, a tramcar motorman, 
was in charge of acar on the Gosforth route, when his head was 
struck by a standard while the car was travelling. А. pedestrian, 
who gave evidence, said that when he saw the car approaching, he 
noticed the driver was lying over the right side of the car as 
though he had fainted. Ав the саг was going along, the man's head 
struck a tramway atandard. Witness jumped on the car, knocked 
off the rear switch, and put on the hand brake, while the conductor 
rushed to the front of the car and applied the brake... There was 
no explanation of what had occurred to the driver prior to his being 
struck by the standard. Death was consequent upon a fractured 
skull, and a verdict of Accidental Death was returned. 


Appointments Vacant.— Shift engineer (£220), for the 
Borough of Torquay Electricity Department; instructor iu wire- 
men’s work, for the Leeds Technical School ; shift engineer 
(79s. 6d.), for the City of Peterborough Electricity Department ; 
assistant mains engineer (£260), meter superintendent (#260), for 
the Walsall Corporation Electricity Department ; draughtsman, for 
the Rotherhsm Со porat ion Electricity Department ; meter tester 
(40s. + E. P. E. A. awards), for the Salford Borough Council Eleo- 
tricity Department ; ahift engineers, junior shift engineers, switch- 
board attendants, and general assistants, for the Southampton 
Corporation Electricity Department; mains assistant (45а. + 
20 per cent. + £120), plumber jointer (district rate), switchboard 
improvers (408.), for the Radcliffe Urban District Council Electricity 
Works ; station engineer and fitter, for the Londonderry: Elecbrio 
Supply Station. See our advertisement pages to-day. 
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LE.C. Rules for Electrical Machinery. We have 
received from Mr. C. le Maistre, general secretary of the Inter» 
national Electrotechnical Commission, а оору of Vol. I of the 
I. E. C. Rules for Electrical Machinery, Publication 84, now issued. 
These rules apply to rotating machines of which the terminal 
pressure does not exceed 5,000 volts, or of which the rated output 
does not exceed 750 К.У.А., or of which the stator cores do not 
exceed 50 om. in length axially, and to all transformers which are 
not water-cooled. Copies can be had from the Secretary, 
28, Victoria Street, 8.W.1, price 2s. 2d. post free. A discussion on 
the rules appears elsewhere in this issue. 

As we go to preas we have received an account of the meetings of 
the Advisory Committees of the I.E.C. held at Brussels, from March 
27th to 31st. In addition to the secretaries, about 35 delegates 
were present, and were welcomed on behalf of the Belgian Electro- 
technical Committee, by M. Omer de Bast, of the Institut Monte- 
flore. Visits were paid to the Yser battlefields, and the devastated 
areas, including Courtrai, Nieuport, Dixmude and Ypres. The 
meetings dealt with Rating Rules, Graphical Symbols, Nomen- 
clature and Standard Pressures; particulars will be published 
later. It is proposed to hold the next meeting of these Committees 
in Paris, in November. 


Educatlonal.— UNIVERSITY OF LIVERPOOL.—In a recent 
appeal for funds to enable it to carry out its valuable work of 
advanced education, the University utilises a method of publicity 
that cannot fail to appeal to all classes. In a publication, bearing 
the title A Move for National Efficiency,” the scope of the 
University's schemes is amply set forth, and the necessity of such 
an important institution ав а factor of national development and 
progress is brought home to the reader. The position held by 
Liverpool in British commerce is remarked upon, and every reader 
is assured that he or she is greatly concerned with, and partly 
dependent upon, the great National port. Enclosed with the 
pemphlet is а subscription form affording three different methods 
of providing the necessary financial aid. 

MANCHESTER UNIVERSITY.—The Manchester Chamber of Com- 
merce has been asked to appeal to the business men of the city for 
their aid in maintaining the high standard attained by the 
University. A big publicity campaign is being organised for the 
sale of University Bonds (which are irredeemable and bear no 
interest), and many of the students will offer these in the City's 
public places. Other featuresof the movement are short addresses 
at music halls апа kinemas, and а pageant organised by the 
students. It is hoped by these methods to raise £500,000. 


KING'S COLLEGE, LONDON.— At a meeting of old students, on 
March 9th, it was decided to form an Old Students’ Section of the 
Engineering Society as a branch of the King's College Old 
Students’ Association. Mr. С. Н. Wordingham, C.B.E., was elected 
president, and Prof. Ernest Wilson and Brigadier-General H. 
Mowat vice-presidents. An inaugural luncheon will be held at 
the Holborn Restaurant, at 12.45 p.m., on May lat, at which the 
Committee's plans and proposals will be fully explained and 
suggestions invited from those present. It is hoped that all 
former students of the engireering faculty will make a point of 
attgnding. Further particulars of the Association can be obtained 
from Mr. А. N. Gardiner, 2, The College, Epsom. 


Magnetic Field Submarine Detection.—A paper describing 
з series of interesting tests of the disturbance caused in a 
uniform alternating magnetic field by an incoming magnetic 
mass, in connection with the development of a device for the 
detection of enemy submarines, appears in the March issue, 
and will be concluded in the April issue, 1920, of the Journal of 
the American I.E.E. The principle of the device described, 
which appears to be the most promising so far proposed, 
will be understood from the following: An alternating mag- 
netic field is set up by an А.С, magnet having an open mag- 
netic circuit; a straight bar magnet so designed as to give 
as far-reaching and as strong a field as is practicable. In 
the field of this magnet, and as far away from it as is pos- 
sible, is located a detecting coil. The latter may be located 
with its plane parallel to the lines of force set up by the 
magnet, in which case it will theoretically have no voltage 
induced in it by the magnet itself; or it may be located with 
its plane not parallel to the lines of force, in which case the 
voltage induced in it by the alternating field set up by the 
magnet must be balanced out by another F.M.r. exactly 
opposite in phase and magnitude to the voltage induced in 
the detecting coil. If the conditions aimed at are realised, 
there will, in either of these cases, be no resultant k. M. p. 
in the circuit including the detecting соп, and no indication 
thereof in such means as may be employed for detecting an 
alternating E.M.F. in this circuit. If, now, a submarine comes 
into the field set up bv the magnet, it will disturb the field 
existing around the detecting coil, with the result that there 
will be an alternating voltage produced in the detecting coil 
circuit which will indicate the presence of the submarine, 
and тау also indicate its location. The principal conclusions 
come to from the results of the tests were: That detection 
tests in the laboratory with submarine models 10 ft. long 
are in agreement with the underlying theory, and may be 
used as a basis for the design of larger equipment. Detection 
tests on steel hulls from shore equipment and from equip- 
ment installed on a wooden submarine chaser 10 ft. long, are 
in good accord with results predicted from a formula de- 
veloped in the laboratory tests. Ву sufficient increases in 
the size e$ she equipment it is possible, in quiet water, to 
detect a steel vessel 200 ft. long, at а distance of 500 ft.; the 


due chiefly to installations in gambling houses. 


weight of the equipment required would be about 8,000 lb. 
Distances of detection in the neighbourhood of 200 ft. were 
obtained in quiet water with equipment weighing 4,500 lb. 
installed in a wooden submarine chaser 110 ft. long. The 
reliability of the system of detection is immediately impaired 
by motion of the vessel, due to her engines, heavy sea, and 
changes of course, or speed. The results mentioned involve 
the use of amplifying valves for enlarging the signal. With- 
out the amplifier the distances of detection are very short, 
even when & large magnet or large detecting coil and an 
extremely sensitive detecting instrument are used.  Dis- 
turbances in the detecting system fix the limit for increasing 
sensitivity; these disturbances are amplified, and appear in 
the detecting instrument as larger than the signal sought. 


Water Power in British Gulana.— The publication of 
the preliminary report upon the water power resources of 
British Guiana by Mr. Stafford X. Comber, M.Am.Soc.U.E., 
marks the tirst step of the Government in this direction. ‘Lhe 
surveys were carried out under most dithicult circumstances, 
not the least of which was the heaviest rainfall experienced 
for the forty years during which records have been kept. 
British Guiana is extremely rich in mineral deposits which 
have scarcely been touched, and the advent of electricity 
would open up immense sources of wealth. In the coastal 
area the cane sugar industry is threatened by an acute 
shortage of labour, and the advantages of applying elec- 
tricity to this and other industries in the more thickly popu- 
lated areas are incalculable. Mr. Comber, accompanied by 
a small party of Akawais Indians, proceeded 150 miles into 
the jungle, and made surveys at numerous points, chietly on 
the Kssequebo, Cuyuni, and Demarara rivers. The variation 
of the flow of these rivers at different seasons is, of course, 
very marked, and the engineer estimates that the volume 
per second of the Cuyuni varies from 29, 000 to 99,000 cu. ft.; 
of the Essequebo from 68,000 to 250,000 cu. ft., and that ot 
the Demarara from 1,200 to 5,000 cu. ft. at the Great Falls, 
and from 1,700 to 6,500 cu. ft. at Mallali. The total drop 
of the part of the Cuyuni examined is about 73 ft. ‘lhe total 
drop ot the Essequebo between Moneri and Aretaka is es- 
timated to be 67 ft., and that of the Demerara, between 
Ororu Maralli and Little Mallali Rapid, is 78 ft. These heads 
could be economically increased by artificial works, which 
would at the same time regulate the flow and provide the 
necessary storage. In summing up the possibilities presented 
by these rivers, Mr. Comber calculates that, allowing a basis 
ої 95 per cent. at the turbine shaft, the following amounts 
of horse-power are available: Cuyuni river 285,000, Essequebo 
475,000, and Demerara 38,000. The ultimate delivery of 
power within а two hundred mile radius, which, it is stated, 
18 under-estimated if anything, would probably be 156,000 
н.р. from the Cuyuni, 273,000 н.р. from the Essequebo, and 
21,000 H.P. from the Demerara. In such a hasty report it 
is impossible to give reliable estimates of cost, but the expert 
says that, judging from experience, consumers on the coast 
should be able to receive power at from .75 to 3.75 cents 
per unit. In order to eecure reasonably reliable estimates 
of the cost of the necessary plant, Mr. Comber recommends 
the further survey of seven specific sites, and the establish- 
ment of gauging stations at various points to enable a com- 
plete and accurate record of velocities, &c., to be compiled, 
remarking in conclusion that it is impossible to emphasise 
too strongly the advisability of at once commencing the re- 
cording of data concerning the flow of rivera having power 
possibilities." The plates accompanying the report are maps 
of the several districts under survey, and photographs of 
falls and rapids, which although generally taken under diffi- 
culties are extremely good. 


Electricai Development in China.— Details of a scheme 
for promoting the eale of energy are given in a report by 
the U.S. Consul at Foochow. The local lighting company 
purchased & number of rice-polishing machines and offered 
them for hire to the native rice mills. Special meters were 
installed, and energy was sold at less than the lighting 
rate. 'The same company was recently planning to install 
an electric tramway system. Intending British suppliers ot 
material will have to face fairly firmly established competition, 
both from the United States and Japan. There is a local 
telephone company known as the Foochow Telephone Co., 
run by the same group as the Foochow Electric Light Co. 

There are four electric light plants in the Swatow district, 
the one at Chaochowfu having now commenced operation. 
The Swatow Kaiming Electric Light Co. had another profit- 
able year, and declared its usual dividend of 8 per cent. in 
addition to adding a good sum to its surplus. During the 
year the number of lights supplied rose from 15,000 to 19,900, 
Four of the 
five dynamos are in use every night. The Hing-ning and 
Kaying plants have & capacity of between 2,000 and 3,000 
lamps, while that of the Chaochowfu plant is five thousand 
20-watt lamps. 

A number of American light plants have been sold in the 
district, most of which are being operated on a commercial 
basis at a charge of 3s. to 4s. per lamp. Their small cost 
especially appeals to the Chinese, with whom electric lighting 
has become very popular, and during the next few уеага 
considerable development along this line should occur. 
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Turbo-aiternater Short-circuit Tests.—A series of tests 
are described in the General Electric Review of March, 1920, 
that were made for the purpose of rounding off the data that 
have been compiled on. the behaviour of alternators under 
short-circuit conditions. The characteristics of alternators 
with smooth core rotors were not so well known as those 
of definite pole machines. The tests, carried out on a 10,000- 
K. v. A. turbo-alternator, were carefully conducted under nume- 
rous conditions of short circuit, with various arrangements 
of reactors in circuit, and with no reactors in circuit. Special 
precautions were taken to eliminate errors, and meter read- 
ings were taken as & check on oscillograph records. While 
there are not yet enough data at hand to decide finally the 
various points brought out in the tests, yet the following 
conclusions are apparently well established. (1) Within all 
practical accuracy the effective symmetrical initial short- 
circuit current 1 (effective amperes) of a turbo-generator 
equals : (a) І = [100/7,] х In on no-load normal voltage with no 
external reactance ; (5)1 = [100/(z, + re)] X In on no-load normal 
voltage with external reactance; (o) І = [100% 7% + 1] X In on 
full-load zero power factor and with no external reactance ; (d) 
I = [100/(7, + re) + 1] X In on full-load zero power factor and 
with external reactance; (е) І = 4 [100|r;]' + (1) on full-load 
unity power factor with no external reactance, where E — normal 
voltage per phase of the generator; In = normal current per 
phase of the generator; and +, = per cent. external react- 
ance = B X In X 100/E; =; = per cent. transient reactance of 
the generator; В = ohms external reactance. 

2. The percentage synchronous reactance, «<s, of the generator 
equals: r, = ЕЕ; X 100 per cent, at Е» amperes, where F, = field 
current required to give normal current on synchronous impedance 
tests, and Р, = field current no-load normal voltage assuming a 
straight line saturation, i.e., air gap amperes. Then the sustained 
short circuit current with external reactance and F, amperes field 
ists = (100/(7. + 2] X In X F,/Fe, That is, external reactance 
is added directly to the internal reactance of the generator in the 
same way as for the instantaneous values. . , 

3. It is close enough for practical purposes to consider 
that the per cent. leakage reactance varies inversely with 
the voltage. 

4. As far as the first quarter second after short circuit is 
concerned, it makes no difference whether the generator is 
regulated by hand or by means of an automatic voltage 
regulator. 

5. Adding external reactance to а generator circuit equal 
to the initial reactance of the machine reduces to one-half 
the instantaneous ehort-circuit current. At the end of one 
second, however, the current is practically the same whether 
the external reactance is connected in or not, if the leakage 
reactance of the machine is small compared with the synchro- 
nous reactance. · 

6. All the foregoing conclusions apply to definite pole 
generators as well as to turbo-generators, except that in the 
former machines it is very essential that the field leakage 
reactance be included in the transient reactance, while on 
the machine tested, neglecting the field reactance did not 
introduce any appreciable error. 

Colliery Underground Transport.—A study of under- 
round haulage in collieries was written in 1914 by Mr. F. 
Defize and contributed to the Hevue Universelle des Mines, 
Liege. According to the Inst. C.E. Abstracts of Papers 
in Scientific Transactions and Periodicals, the author deals 
with the question both from the engineering and the econo- 
mical point of view, but, as economical considerations deter- 
mine the system adopted, his emphasis is mainly on that 
side. Dis:vssing the conditions under which the work has 
to be carried on, he compares costs in terms of the tonne- 
kilometre (t-km.)*®, and points out the advantages of the 
different types of locomotives in common use. Experience 
has shown that a fair day’s work for a horse, which the 
author takes as a term of comparison, is about 50 t.-km. 
This product of distance and load he calls the traffic in- 
tensity." The benzine locomotives of 8 and 12 H.P., in com- 
mon use in the Belgian collieries, have а tractive power on 
the level of 270 and 400 kg. respectively, and & speed, with 
a normal load, of 6 km. (3.73 miles) per hour. The running 
costs per day, which are set out in detail for each eystem, 
amount to from 9З to 32 francs a day at pre-war prices. It 
appears that the benzine locomotive becomes, as the traffic 
intensity rises, rapidly more economical than horse haulage, 
and that its superiority begins when the traffic intenat 
reaches 190 t.-km. The question of electric haulage wi 
accumulators—a system which has never made much headway 
in favour—is treated with the ваше fullness. The speed of 
the accamulator locomotive under a normal load is about 
19 km. (6.21 miles) per hour. It has an advantage over the 
benzine motor in being less in height—1 m. (3 ft. 3.37 in.), 
against 1.4 m. (4 ft. 7.14 in.). Compared with horse haulage 
it becomes superior in economical working when the traffic 
exceeds 240 t-km. The compressed.air locomotive has found 
& wider application, chiefly because it is not а source of 
danger in an explosive atmosphere. Moreover its exhaust 
tends to purify and cool rather than to vitiate and heat the 
air of the mine. This locomotive possesses the merit of small 
dimensions, which makes it suitable for thin seams. Its 
speed is from 10 to 12 km. (6.2 to 7.45 miles) an hour. A 
compressor capable of compressing from 5 to 6 cu. m. (176-6 


° 1 tonne-kilometre = 0.612 ton-mile. 


to 211.9 cu. ft.) a minute is eufficient to run one locomotive. 
‘The running costs, which are high for e small output, de 
crease rapidiy aa the loads to be hauled increase. Its euperio- 
rity over horse haulage, from the economical standpoint, 
begins when the trathc intensity reaches 220 ¢.-km. The 
electric locomotive supplied with current from a power station 
is steadily winning a foremost position, due to the many 
advantages it possesses over the other systems. It is easily 
contiolled. Its speed, up to 14 km. (7.45 miles) an hour, can 
be regulated with precision. For a given power it is lighter 
than any other. lt occupies less space, and is more easily 
kept in good order. The current wires are simple and quickly 
fixed in position, and when installed may be used for hghting 
and shot-firing. The cost of an installation is less than halt 
that of the compressed-air system. The electric locomotive, 
moreover, does not heat or vitiate the atmosphere of the mine. 
But the possibility of sparking makes it unsuitable for use 
in a fiery mine. From the economical point of view it is 
euperior to all other forms of motor, largely because it makes 
possible the concentration of power in one centre. The re- 
turn circuit is usually through the rails, the joints of which 
are connected by copper wire; D.C. is preferred to a.c. As an 
illustration the author describes un installation in a mine in 
the United States. It appeare that electric haulage begins 
to become economically superior to horse-haulage when the 
traffic intensity reaches about 150 t.-km. 


. " Colloil ” Liquid Fuel.—1t has long been realised that 
if а commercially practicable process could be devised for 
combining fuel, oil, and/or coal tar or coal dust in such a 
шаппег ав {о permit of their handling and use in liquid 
fuel burners for steam raising, &c., in the saine manner аз 
fuel oil alone, there would be a large demand for the 
product or process. As evidence of this the British Admirality 
offered a prize of £2,000 for a combined coal tar and fuel-oil 
fuel which was not won. American engineers have attempted 
to use coal and oil, but the cost of grinding in endeavouring 
to obtain a perfect colloidal suspension has proved prohibi- 
tive, taking about three weeks to prepare. British railways, 
notably the Great Central, have likewise experimented. 

The Calvert Colloil system provides means whereby 
dust fuels, especially coal or coke dusts, can be handled, 
stored, and burnt as readily, it is claimed, as oil fuel alone, 
and in a dustless and ashless manner. Further, it ie claimed 
that the full thermal value of the coal dust is obtained, 
more than by burning the expensive solid coal, and without 
the labour of stoking, and one ton of colloil dust only occu- 
pied the space of 4 ton of solid coal. | 

The Calvert system treats the solid fuels in such a manner 
as to render them sutticiently levigated for this purpose, 
which can be done at a cheap rate. ‘They are then incor- 
porated with a liquid fuel or carrier, and tanked and handled 
in such a manner as to permit of their use in the same way 
as would obtain with oil fuel. 

Broadly, the process consists of, first, treating (levigating) 
Ше fuel, secondiy, sunple agitation in the storage tanks by 
air, gas, or mechanical means, and thirdly, control of the 
fuel supply to the burners. 

The calorific value is high, and the fuel is claimed to be 
dustless and practically ashless. ‘The same applies to coke 
dust, gas or tar oils, charcoal from peat, brown lignite, saw- 
dust, rice or coffee husks, which may form other components 
in addition to the fuel-oil-coal colloil, or as substitute 
for one of the solid components. The liquid carriers may be 
ol, alcohol, water or mixtures thereof. ‘The substance may 
be prepared in concentrated puste form, five parts coal, one 
of oil, and the balance of the oil (four parts or more) added 
by eimple stirring at another place if found more convenient 
for transit reasons. The liquid 50 per cent. colloil can be 
pumped and railway tanked as fuel oil can. The paste may 
save in transport in other ways if 40 per cent. of the oil 
is available elsewhere, though" the packing of the paste in- 
volves more expense in containers and handling. 

Coal dust in aqueous suspension is termed  ''Oolleau." 
Though, of course, the thermal value is much lower it is 
high in proportion to the cost of raw materials and labour 
of stoking. It consists of 50 per cent. levigated coal and 
50 per cent. water. Taking the dust and cost of treatment 
at lós. & ton and allowing for heat losses (coal consumed) in 
vaporising the containing water, there is still, it is claimed, 
a heating value equal to 15 cwt. of steam coal, value £3, per 
ton of Colleau at 158., apart from labour saving. 

In connection with internal combustion engines Colloil ” 
specially prepared can be used as fuel in the Diesel type of 
engine wherein heavy oils are injected into the cylinder, with 
а saving in fuel costs equivalent to the costs of the fuel used. 

It is estimated that & plant capable of treating 100 tona 
of coal dust per week so as to enable it to be used as colloil 
or colleau will cost £2,000 to £2,500 complete erected; 3s. 
per ton is allowed for materials used, power, and overhead 
charges, and 2s. for labour. The costs do not include hand- 
ling the product after it leaves the machine, and assume the 
dust delivered to the plant. The product is made in about 
three hours. 

The fuel and system are covered by patents, and the name 
'" Oolloil" is a registered trade mark. The system patent 
embodies devices for storing, feeding, and burning the fuel 
so that the levigated system is maintained and control of the 
fuel flow obtained without risk of stopping. 
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Birmingham Trades Exhibition, — We are indebted to 

r. U. Anderson, commercial engineer, for the accom- 
panying illustration which shows the stand of the City of 
Birmingham Electric Supply Department at the National 
Trades Exhibition. On this stand, which is attracting the 
attention, of large numbers of visitors each day, are shown 
many examples of the latest adaptations of electricity to 
domestic uses, and it is, therefore, of special interest to the 
numerous purchasers of houses, and to architects and builders 
in connection with the many housing schemes now in hand. 
The stand contains exhibits by the following firms: Messrs. 
Benham & Sons, Ltd., Belling & Co., British Thomson- 
Houston Co., Ltd., Dental Manufacturing Co., Ltd., General 
Electric Co., Ltd., and Premier Electric Heaters, Ltd., there 
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CORPORATION STAND AT A BIRMINGHAM SHOW. 


being on view a large selection of table lamps, bronze and 
copper fittings with ornamental shades, bowl fittings for 
indirect lighting, and lanterns for shop lighting. There is 
also an Up-to-date selection of electric radiators, electro- 
vapour radiators, fires, ovens, grills, hot plates, toasters, 
kettles, saucepans, irons, fans, water heaters, vacuum cleaners 
and electrically-heated clothes rails. Medical practitioners 
will be interested in an appliance for sterilising 1nstruments, 
and dentists in а small electric motor, complete with attach- 
ments especially suitable for their mechanical work. Amongst 
the miscellaneous apparatus on view are electrically-heated 
glue pots, curling irons, soldering irons, shaving pots, &c. 


Legal.—LINDSELI. v. PAIGNTON ELkcrRIC LIGHT Co., 
LTD.—On Tuesday, Mr. Justice Bailhache delivered his judgment n 
this case, which was heard on January 23га, and reported in the 
ELECTRICAL REVIEW for January 80th. The case raised the 
question whether electricity supplied to a kinema should be 
charged for as for power or as for lighting purposes. His Lordship 
allowed the. appeal of the Supply Co., with costs, and Mr. Justice 
Bray concurred. : 


INSTITUTION NOTES. 


Institution of Tlectrical Engineers. —LivkRPOOU SuB-CENTRE. 
—The Sc B-CENTRE is to be congratulated on op-ning to the public 
its meeting on April 19th, when Dr. C. V. Drysdale will deliver the 
Kelvin. Lec' ure on Modern М&гіпе Problems in War and Peace," 
at the University. .The event is being announced by means of 
posters, of which we have received а copy from the hon. secretary, 
Mr. O. C. Waygood, and should prove very attractive to non- 
members, as well as to the members of the Sub-Centre. | 

WESTEBN CENTRE —Mr. Arthur Ellis, chairman of the Centre, 
presided over a record attendance of members and visitors at the fifth 
meeting of the present session, held at the South Wales Institute of 
Engineers on Aprilllth, The reason for the crowded aud'ence was the 
delivering of a popular lecture by Prof. F. Bacon, M.A. of the Univer- 
sity of Cardiff, on Thermionic Valves.“ After referring to some of 
the wonders achieved by the three-electrode valve during thc war, 
and citing various instances to show that the Allies scored over the 
Central Powers by outstripping them in the application of valves 
for naval dnd military purposes, the lecturer confined himself to the 
two-electrode valve, paying special attention to present and pro- 
spective applications of interest to those engaged in heavy 
electrical engineering. The characteristics of high-tension rectifi- 
eation with hard valves, and low-tension rectification with gas- 
filled bulbs and mercury arc rectifiers, were discussed at some 
length. The combination of hard valve. condenser, and voltmeter 
for reading peak voltages on tests of dielectric strength was also 
described and illustrated with oscillograms. The physics of hard 
and soft valves was dealt with in a popular manner. and illustrated 
by various lecture experiments in which striking use was made of 
the Tungar and Pointolite. The lecture was followed by demon- 
strations by Messrs. E Gordon Davies and F. D. Smith of 
a considerable zariety of valves and valve apparatus kindly lent 
for the oooasion by the Marconi-Osram Valve Co., Mr. S. R. 


Mullard, the Edison Swan Electric Co., the British Thomgon- 
Houston Co., Mr. H. W. Sullivan, Dubilier Condenser Co., Power 
Rectifiers, Ltd., the Technical College (Cardiff), and the Physics 
Dapartment, University College(Cardiff). A brief discussion followed 
the lecture, to which Captain Andrews, R A.F., and Mesers. Ellis, 
Evans, Thomas, Chamen, jun , and C. T. Allan contributed. At the 
close a hearty vote of thanks was accorded Prof. Bacon for his 
most able and interesting lecture. 


Janior Institution of &ngineers.—At an informal meeting of 
the Institution, on April 9th, an extremely interesting lecture 
upon The Development and Manufacture of Thermionic Valves 
was given by Mr. A. H. Howe. The speaker commenced with a 
brief history of the evolution of the valve, in the course of which 
the principles were explained. By means of lantern slides the 
earlier types were illustrated, and then the various stages of 
improvement to the valves in present-day use were shown. The 
lecturer demonstrated the amplifying effects of the device by the 
use of three valves in cascade, and examples of many types were on 
view. Mr. Howe explained, as far as he was permitted, the mode 
of manufacture, and gave some remarkable indications of the 
uniformity with which thermionic valves can be produced by 
modern methods. The speaker referred to the use of valves by 
the Germans, who showed a preference for the soft types. 
Upon the conclusion of the lecture the speaker was subjected to a 
fire of questions, to all of which he ably replied. Many members 
of the audience, whose acquaintance with matters electrical was 
apparently not of a profound nature, evinced great interest in the 
discourse, but at least one gentleman did not get what he wanted. 
Upon entering and taking his seat he caught sight of some 
diagrams pinned upon a blackboard, and, turning to a friend. 
remarked, " I thought it was something to do with steam eng ines 
and he may have meant it. 


The Institute of Metals. —The position of students whose course 
of studies was interrupted by the war, or by special ciroumstances 
arising from the war, has been sympathetically considered by the 
Council It has been decided to recommend for ballot as Student 
Members of the Institute candidates for election who, whilst being 
students of metallurgy, have passed the age limit of 25 years. 
Rtudente so elected may remain in the category of Student 
Members up to June 30th, 1923, so long as they continue to be 
students of a recognised school of metallurgy. This concession 
represents an appreciable financial saving, as a Student Member 
pays only the guinea entrance fee, and guinea subscription of pre- 
war days. Though in operation for only а few weeks past, the 
arrangement, we understand, hae resulted in a greater numher of 
applications being received at the offices of the Institute, 36, 
Victoria Street, 8.W.1, than was the case in the whole of 1919. 
By a further concession, members and students elected at the 
forthcoming ballot on May 51st, will not only have the privilege of 
membership for 13 months, instead of the usual 12, but will 
receive an extra copy of the '' Journal of the Institute of Metals," 
of which important publication volumes to the value of over 
& 1,000 have been sold to non-members during the past 12 months 
surely a unique record for a young scientific society. | 


Wireless Society of London.—At a meeting of the Society on 
March 27th, a paper was read by Capt. L. A. T. Broad wood, entitled 
" Harmonicsin Continuous Wave Transmissions," After the paper 
there was an interesting discussion, in which а number of members 
took part, and at the close of the meeting, Capt. Broadwood was 
accorded a hearty vote of thanks. The President, Mr. A. A. 
Campbell Swinton, ocoupied the chair, and the business of the 
meeting, in addition to the election of some 15 new members, 
included a discussion as to the advisability of the admission of 
ladies to membersnip and associate membership to the Wireless 
Society. Several members spoke in favour of ladies being admitted 
and, on a vote being taken. the meeting was found to be unanimohs. 
À number of members had brought interesting pieces of apparatus, 
and these were described and afterwards viewed with great interest. 
Capt. Donnisthorp was able to show and explain to the audience his 
recently-patented invention. in the form of а pocket-book receiving 
apparatus, and Mr. Powell Rees exhibited the Polaris receivers, 
which are exceedingly compaot pieces of apparatus. | 


Diesel Engine Users’ Associatlon.—At the March meeting, the 
subject of insurance of Diesel engines against breakdown was oon- 
sidered. Some years back the Association adopted a standard form 
of insurance policy at Lloyds, and, ав a result of experience gained 
in the working of this scheme of insurance with periodical 
inspection by independent Diesel engine experts, it was considered 
advisable to amend the conditions of the policy in certain respecta. 
The new form of policy adopted by the Association eliminates from 
its scope claims for cracks or partial fractures, which do not in 
themselves result in an actual breakdown.“ It was considered 
that not only would this alteration have the effect of eliminating 
in future certain difficulties and causes for dispute, but that it 
would be an advantage from the point of view of securing the 
best Diesel engine practice to make such costs chargeable to the 
ordinary annual maintenance account. It was pointed out that 
the main advantages which the user should have in mind in 
insuring his Diesel engine against breakdown were in the first 
place to secure himself against heavy financial loss in the event of 
an actual breakdown with, or without, resulting damage to 
surrounding property, and, secondly, to secure the advantages of 
periodic inspection by independent experts and their advice and 
assistance in adopting the best practice, carrying out timely 
repairs, and in doing everything possible to avoid the calamity of 
а serious breakdown. 

A paper on the subject of Obturators was read by Mr. W. 
Fennell. In pointing to the advantages claimed for the use of 
obturators in place of piston rings in petrol engines for aeroplane 
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work, the author referred to the actual power wasted in. piston 
ring friction in many cases as being as much as 75 per cent. of the 
total mechanioal loss in an engine. The obturator was described 
as & sort of "cup leather made of thin metal. These were 
originally made of brass, but were now made of apeoially-selected 
phosphor bronze, They were usually placed very near the top of 
the piston yet they did not burn, and this was explained by their 
flexible nature which allowed them to keep in perfect contact with 
the cylinder, and consequently well cooled. The author had 
experimented with obturators in Diesel engines to a limited extent, 
and their life had been about 300 hours. Further tests were in 
progresa, and he thought that а life of well over 1,000 hours could 
be expected with & new liner. With the successful use of 
obturators, instead of piston rings, the author considered that 
Diesel engine design might be considerably modified, resulting in 
reduoed height and weight, and that this would facilitate the 
introduction of cross-head engines, as the question of thrust 
surfaces did not then come in. | 

Chelmsford Junior Society of Engineers. —This Society held its 
first annual dinner and smoking concert at the Lion and Lamb 
Hotel, Chelmsford, on the evening of March 31st. The President, 
Mr. T. E. Dann (of Messra, Crompton & Co., Ltd.), was in the chair. 
The Vice-President, Mr. A. Eddington, and gentlemen who had 
delivered lectures during the session — Messrs. E. L. Barclay, H. 
Church, E. H. Field and W. C. C. Turner—were also present. The 
toast of The King was proposed by the President. Mr. E. H. 
Field, in proposing ‘‘The Society," said he knew the difficulties 
encountered in running such а Society, and thought they had done 
.exoeedingly well. In replying, Mr. A. Eddington said the Society 
had & membership of 43, and had held 14 meeting8 at which papers 
were read. Mr. T. Dann, also replying, said that the progress they 
had made by their own unaided efforts filled him with brightest 
hopes for the future. Mr. P. Huggins proposed the toast of 
“Тһе Visitors, and Mr. H. Church replied. A smoking concert 
followed. | | 

Edinburgh Electrical Soclety.— On April 7th the Society held an 
Apprentice Night. Papers on Accumulators," Cable Laying,” 
and “Armature Winding” were read and discussed by appren- 
tice members. At the next meeting, to be held on Wednesday, 
21at inst., Mr. J. McEwan Brown will lecture on " The Telephone." 
All those interested are invited to be present at the Philosophical 
Institute at 8 p.m. | 

South African Institute of Electrical Engineers.—The Journal of 
this Institute for January, 1920, contains а report of the eleventh 
annual general meeting. The financial status was stated to be 
good—a sum of £1,500 having been accumulated and invested. 
The total membership increased to 355 during the year. Gold 
medals were &warded, to Prof. W. Buchanan for а paper entitled 
The First Electric Steel Melting in South Africa," and to Mr. 
L. F. Botting for a paper on “Small Generating Stations and 
Electricity Supply Schemes.” Mr. E. V. Perron waa elected vice- 
president for 1920-21, and other members were elected to the 
Council, Mr. H.S. King gave an interesting lecture on " French 
Warfare," and a bioscope exhibition of various large constructional 
works concluded the meeting. 

On February 19th, a paper on “ Automatic Telephony " was read 
by Messrs. F. G. Parsons and C. Griffith, of the Post and Telegraph 
Engineering Department, dealing mainly with the Strowger and 
Western Electric systems. The authors indicated that it was 
intended to convert the city of Johannesburg to automatic working, 
upto acapacity of five figures, and ultimately to extend the system 
to the whole of the Reef. | 


OUR PERSONAL COLUMN. 
The Editors invite electrical engineers, whether connected with the 
technical or ‘the commercial side of the profession and industry, 
aleo electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


The following officials of the Bradford Corporation elec- 
tricity und tramways departments have been recommended 
for increases of salaries by the War Wages Committee as 
follows: Electricity department, city electrical engineer (Mr. 
T. Bores) to £1,600; chief electrical engineering assistant 
(Mr. J. Мант) £825; mains engineer (Mr. С. A. GILLIN) 
£432; sub-station superintendent (Mr. R. D. Spurr) £392; 
technical assistant (Mr. J. Е. MATHER) £357; mains assistant 
(Mr. Q. ARBUCKLE) £332; the general manager (Mr. К. Н. 
WILKINSON) to £1,000; traffic superintendent (Mr. T. STIRE) 
and assistant electrical engineer (Mr. J. W. Dawson) £535; 
parcels superintendent (Mr. W. К. FuEMING) £410; works 
superintendent (Mr. S. PrAusoN) £385; permanent way en- 
gineer (Mr. J. W. Foster) £460. | | 

It is stated that Mr. J. R. Littexer, chief assistant and 
deputy electrical &ngineer of the Rotherham Corporation elec- 
tricity works, has accepted a managerial position for a large 
manufacturing firm in the Midlands. 

Mr. Н. Е. ManRsHALL, who for five years past has been 
on the staff of the Barrow-in-Furness Corporation as electrical 
engineer, is about to take up an appointment in Shanghai. 

We regret to hear that Mr. J. R. Groves, general manager 
of the Barrow-in-Furness Corporation tramways, is some- 
what seriously ill ae the result of a seizure while engaged 


in his office. | 


- 


The chairman and deputy chairman of the 
Electricity Committee, with the chief electrical engineer, 

. S. L. PEARCE, are to visit certain cities in America in 
the autumn of this year to inquire into and report on the 
lay-out and interworking of modern extra-high-voltage trans- 
mission and distribution systems and the most modern prac- 
tice with regard to the design and operation of large genera- 
tion stations for economical production. This visit was ap- 
proved by the Council in 1914, but was postponed ‘owing to 
the war. i | Ў 

Мг. Е. Н. Rupp, electrical engineer for Rochdale, who 
was one of the selected candidates for the vacancy at Peter- 
borough, has withdrawn his application for the post.. The 
Rochdale Electricity Committee recomunends в revision. of 
his salary, and he is remaining. uu | 

Doncaster T.C. has appointed Mr. R. Н. NorraLL, of Man- 
chester, as tram-car shed superintendent, at £275 a year. 

Torquay T.C. has appointed Mr. A. J. WaniNG, of Walsall, 
as mains engineer, at £250 a „ear. T id 

Mr. J. M. Keenan, deputy engineer and manager of the 
Torquay Corporation electricity works, who is leaving to 
become engineer and manager to the Isle of Thanet Electrical 
Co., of Margate, has been presented by the staff and em- 
ployés with.a silver tea service. ' , УБ ne 

York T.O. is recommended to increase the salary of. Mr. 
SHEARD, tramcar superintendent, froin £258 to £275 в year, 
and that of Mr. Peterkin, draughtsinan at the electricity 
works, from £270 to £294. | | ee 
, Accrington General Purposes Committee has decided to 
increase the salary of the electrical engineer by £150 a year 
and а further £50 next April; also that of the tramways 
manager in a similar manner. . . i pa 

Saturday, March 27th, was a great day in Marylebone 
when Prince Albert declared the new town hall open. The 
Mayor (Mr. Duncan Watson, M.I.E.E.) and the Mayoress 
welcomed the Prince and the Princess Alice, Countess of 
Athlone, and entertained them, as well as the Aldermen, · 
Councillors, and other residents, to luncheon. Mr., Duncan 
Watson delivered several appropriate speeches. А very fully 
illustrated account of the day's proceedings will be found in 
the Marylebone Chronicle for April ud. 

The marriage took place on April 5th at St. Nicholas 
Collegiate Church, Galway, of Mr. F. J. Morrzrr, B. A., 
M. I. E. E., of Birmingham, to Lucy Evelyn, second daughter 
of Mr. and Mrs. R. B. Smith, of Galway. 

Mr. R. Bakerk-Wuirrick, A. M. Ain. I. E. E., at present 
manager of Messrs, Waring & Gillow, Ltd., electrical con- 
tracts department, Liverpool (formerly of the sales staff, 
British Westinghouse, Trafford Park), has been appointed 
chief assistant engineer to Messrs. Edmundsons' Electricity 
Corporation, Inverness. | | 

A coffee set was presented to Mr. W. A. GiLLoTT upon the 
occasion of his leaving the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., after fourteen years’ service, to take up 
the position of sales engineer to the Jackson Electric Stove 
Co., Ltd., who have recently purchased premises at 143, 
Sloane Street, London, S. W. 1, which they will shortly occupy 
as оћсев and showrooms. For many years Mr. Gillott con- 
centrated his energies upon the development of electric cook- 
ing and heating load, which now amounts to over 10,000 kw. 
on the N.E. Coast network. One of his immediate tasks 
is to establish and organise a selling department, and he 1s 
now compiling data for the publication of 5 &c. 

On April 8th Mr. C. WiLsoN, managing director of 
the Osram-Robertson Lamp Works, was installed in the 
chair as Worshipful Master of the Hammersmith Masonic 
Lodge. The ceremony was d earried out by Mr. G. G. 
Bell, installing master and borough electrical engineer. At the 
banquet which followed, the new Master was supported by 
approximately 170 brethren and visitors, including Grand 
Officers Sir Newton Moore (P.P.G.M. Western Australia), P. 
P. Kipping, P.Asst.G.S. Wks. К. C. Collins, Н. Tipper, &c. 
There was an excellent musical programme. Sir Newton 
Moore responded to the toast of the Grand Officers. 

Mr. J. A. Cressey, shift engineer, at Peterborough, bas 
been appointed charge engineer at the Barnsley municipal 
electricity works. . 

Messrs. Charles P. Sparks & Partners have taken into 
partnership Capt. А. C. Sparks, М.С. | 

On the evening of April Ist, at a Bohemian concert held 
in the london United Tramways club-room, Fulwell Depot, 
Mr. №. M. WniaHT, secretary of the S. Metropolitan Electric 
Tramways & Lighting Co., and assistant secretary of the 
L.U.T., was presented, on behalf of the staff, with а solid 
silver tea service, upon relinquishing his appointment after 
9] years’ service, to take up а position in the Provinces. : 
J. B. Mackinnon, general traffic superintendent, made the 
presentation. 2 

Mr. F. H. Newman, head of the Department of Physics. 
University College, Exeter, has been awarded a grant of £120 
by the Roval Society in order to prosecute research on а new 
kind of electrolytic interrupter for X-ray work, which he 
exhibited before the Physical Society last November. 


Will.—The Times states that the late Mr. Силур. HAM 
TON, managing director of Claud Hamilton, Ltd., engineers, 
Glasgow, Aberdeen, Ardrossan and Ayr, left personal estate 
of the value of £903,401. | Bx RS og 
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NEW COMPANIES REGISTERED, 


Hotpoint Electric Appliance Co., Ltd. (165,887).—Private 
company. Registered March 30th. Capital, £100,000 in £1 shares. To carry 
on the business of manufacturers and importers of and dealers in domestic, 
industrial and labour-saving devices and electrical appliances, engineers, &c. 
The subscribers (each with one share) аге: Н. C. Levis, 83, Cannon Street, 
E.C.4, managing director British Thomson-Houston Co., Ltd.; A. К. Monks, 
193, Cannon Street, E.C.4, solicitor. The first directors are: H. C. Levis, 
W. C. Lusk and J. Gray. Secretary: F. Clements. Registered office: 83, 
Cannon Street, Е.С. 


Franklin Engineering Co., Ltd. (166,122).—Registered 
April 7th. Capital, £50,000 in £1 shares. To take over (1) the business of 
an electrical, mechanical and motor engineer carried on by W. H. Franklin 
at Tunnel Works, Queen Street, Cardiff; and (2) the business of a bioscope 
and scientific instrument maker carried on by T. W. Franklin at 6, North 
Edward Strect, Cardiff, as the Western Instrument Co. The first directors 
are: P. Evans, Holme Tower, Penarth, shipowner; H. G. D. Cory, Mount 
Stuart House, Cardiff, shipowner; F. O. Cory, Padstow, Whitchurch, Glam., 
shipowner; R. E. Duck, Rhosslyn, Heath Park Avenue, Cardiff, engineer; W. 
H. Franklin, 69, Mardy Street, Cardiff, engincer; T. W. Franklin, 6, North 


Secretary : A. D. Jones. Regis- 
tered office: 233, Cowbridge Road, Cardiff. 


Aurolite Electrical Supplies, Ltd. (165,924) .—Private 
company. Registered March 3lst. Capital, £3,000 in 21 shares. To manu- 
facture and deal in apparatus and appliances for use in connection with elec- 
tricity or gas for light, heat or power, &c. The first dircctors are: J. A. 
Ward. Westness, Sutton, Surrey; А. S. Gregg, 19, Clifford Road, East 
Finchley, N.2: J. F. Atkinson, 58, Elgin Crescent, North Kensington, W. 
Petey ч ч Glynne-Jones. Registered office : Cromwell House, Surrey Street, 

trand, W.C. 


Lumo, Ltd. (165.967).—Private company. Registered 
March S1st. Capital, £8,000 in £1 shares. To take over the business of a 
manufacturing chemist carried on bv J. H. Piddock at 79, Lincoln's Inn, Cor. 
poration Street, Birmingham, as “J. Н. Piddock & Co.,“ to carry on the 
same and the business of manufacturers of and dealers in the compound 
known as “ Lumo Washeasy," manufacturers of and dealers in electrical 
appliances and labour-saving devices, &c. The subscribers (each with one 
share) are: D. G. Brooks, 88, College Road, Moseley, Birmingham, electrical 
engineer and merchant; G. C. Gray, 17, Oval Road, Gravelly Hill, Birming- 
ham. electrical engineer. First directors not named. Solicitor: D. Cochrane. 
55, Temple Row, Birmingham. Registered office: 79, Lincoln's Inn, Corpora- 
tion Street, Birmingham. 

Ltd. 


Magic Sign Co., (166,106).—Private company. 
Registered April 7th. Capital, £1,000 in #1 shares. To acquire from F. S. 
Gee the benefit of certain inventions relating to display devices, and to carry 
on the business of manufacturers of and dealers in advertising apparatus, 
plant and material, &c. The first directors are: F. S. Gee. 23, Compton 
Crescent, Chiswick, W.4: W. A. Dunn, 76, Amhur«t Park, №.15. Solicitors : 
Strong and Bolden, 70, Gracechurch Street, Е.С. Registered office: 13, Gate 
Strect, Kingsway, W.C. . 


Edward Street, Cardiff, electrical enginecr. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Keighley Electrical Engineering Co., Ltd.—Capital, 
£10,000 in £1 shares (3,000 preference). Return dated November 12th, 1919. 
4,200 ordinary and 1,800 preference shares taken up. 23,988 paid, £2,012 
considered as paid. Mortgages and charges, £5,000. 


Cross & Cross, Ltd. (105,754).—Capital, £5,000 in 21 
shares. Return dated February 23rd, 1920. All shares taken up. £4,845 paid. 
£155 considered as paid. Mortgages and charges, £600, Capital increased to 
£20,000 in £1 shares on March 10th, 1920. ` 


Seear, Scott & Co., Ltd.—Particulars of £1,000 debentures 
authorised November 26th, 1919. The whole amount being now issued. Pro- 
perty charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. Mortgage dated March 22nd, 1920, to 
secure 2640. also registered. Property charged: 49-55, St. 

Coventry. Holder: C. Pace, 125, Brighton Road, Croydon. 


Dood & Oulton, Ltd.—Satisfaction in full on March 24th, 
1920, of debentures, dated July lst, and October 5th, 1908, securing 25,000. 


Switchgear & Cowans, Ltd.—Satisfaction in full on March 
18th, 1920, of debentures dated October 27th, 1911, and June 4th, 1912, securing 
£3,500. Issue on June 4th, 1920, of £800 debentures, part of a Series. 


Frank Towey & Co., Ltd.—Mortgage dated March 20th, 
1920, to secure all moneys due or to become due from company to London 
Joint City and Midland Bank, Ltd., charged on certain land and premises in 
Birmingham. 


Peter's Street, 


CITY NOTES. 


Mr. George Sutton presided at the 
annual meeting held on April 9th. Не 
said that on the debit side of the balance 
sheet the item of creditors and contingent 
reserves and reserve for special taxation 
showed an increase of about £148,000 over last year. That 
was caused to some extent by the reserve for special taxation. 
If the directors’ proposals were adopted the reserve account 
would be brought up to the substantial sum of £150,000, во it 
would be seen that they did not anything like exhaust their re- 
serves when they made the distribution of bonus shares. Last 


W. T. Henley's 
Telegraph 
Works Co., Ltd. 


year he told them that they would be spending very large 


sums on buildings and plant, but the buildings contracted for 
in the early part of last summer were still very far from com- 
plete owing to labour and other difficulties. Probably some 
time this year they might have the new buildings earning 
revenue. Stock-in-trade had increased from £229,000 to 
£457,000. That was what they would expect from the higher 
prices, coupled with the fact that they were now able to make 
atock, which they could not do twelve months ago. Really 
they had about doubled their stock. The debtors were 


240,000 more than in the previous year, and the cash st 
bankers was £118,000, as against £213,000 in the year before. 
Turning to the profit and loas account there was & curious 
similarity, the figures of the trading account differing from 
those of the previous year by only & few pounds. Last year 
the account was not subjected to as large an amount for 
excess profits duty as in the previous year, as the duty was 
reduced 40 per cent. last year. On the other eide, they had 
written off 425, 000 for depreciation on machinery, &c. The 
previous year they wrote off £35,000, but that was largely to 
deal with machinery and plant which had been acquired for 
the purposes of the war, and £25,000 they had written off 
this year was quite a large and ample sum. They were carry- 
ing forward to the profit and loss account £20,000 more than 
in the previous year, and after paying the dividends proposed 
they would carry forward £141,000 as against £122,000 
brought into the account. 'The accounts gave them the same 
healthy and robust state of things which they had been accue- 
tomed to in connection with the company for many years 
past. They had had more orders during the past year than 
they had been able to carry out—that referred both to the 
overseas and the home trade. Although they recognised the 
value and the need for export trade, they had considered that 
the policy of the company should always be to satisfy the 
needs of their customers in the home trade first. They had 
not been able to satisfy even all their needs, although on the 
whole they had done very well for them. They were always 
behind with their orders owing to the delay in getting raw 
material, &c., and output had been restricted by the shortened. 
hours of labour. He was not complaining of their work- 
people in any way, but they had not got back to the output 
that they had before the hours were shortened. They were 
now working а 47 hour week as against 54. He was glad to 
say that their relations with their workpeople had continued 
to be very satisfactory. They had had no trouble during the 
year. The Cable Makers’ Association, in conjunction with the 
trade unions who were interested in the people working in 
their factories, had established a Whitley Council, which met 
once а month. District Councils met more frequently, and 
they had had no serious differences of opinion. The Council 
worked very well, and he was hopeful that in the future they 
would be outside the turmoil that seemed to be going on 
with labour in many industries. As in the past year there 
had been an abundance of work, so in the immediate future 
they did not doubt that they could get more work than they 
wanted. Trading to-day, however, was very different to what 
it was in 1914, the year before the war. In some respects, 
such as higher rates of wages, it might be that the present 
rates might be considered the minimum for the future, but 
in regard to taxation he believed it was essential for the 
success of industry that direct taxation, such as the excess 
profits dutv, should not be put upon them. In 1914, and per- 
haps for 20 or 25 years prior to that time, the company was 
subjected to taxation of about £12,000 a year. In 1919 the 
taxation amounted to £100,000. and that was considerably 
below the average taxation for the war years. Thev had paid 
for excess profits dutv the huge sum of roundly £400,000. On 
the other hand. the dividends paid to the shareholders, prior to 
the war. in 1914 was £49.000, and the dividend to-day ah- 
sorbed £69,000. Hitherto the company's business had relief 
for its extension upon its undivided profits, and the course 
they had adopted had been a benefit to the nation, to the 
company, and to those who worked for it. It might be said 
that thev had done what they had for their own advantage. 
but if thev took awav that advantage by a severe limitation 
of profit. the nation, the companv. the capitalist and the work- 
man would all be the poorer. There had been an enormous 
demand for capital for industrial purposes since the war, and 
about 150 millions had been asked for since January Ist. 
Thev would naturally expect that they would want more 
capital in that company. The increase of profits shown in 
recent years did not give an accurate idea of the amount of 
business they had been doing. The profits tended to decrease 
vear by vear as the percentage of the turnover of the business 
increased. Their percentage of profits was not so great now 
as it was five or ten years ago. but the business itself had 
greatly increased. not only in value but also in quantity. He 
thought thev would agree that that was & very healthy state 
of things which they would not desire to see altered, but it 
brought with it the need for more capital. As he had said, 
it had been their custom for a good many years to find the 
capital for the extension of the business out of their un- 
divided profits, but at the nresent time that source was to a 
very great extent closed. They had large expenditure com- 
ing on in the immediate future—they had commitments for 
buildings and plant which roundly came to £150.000. On tbe 
eredit side of the balance sheet they showed that they had 
in war loans and other securities and cash a sum of about 
half a million sterling. Some of that. however, had to g^ 
away in taxation. He thought it was very likelv thev might 
he able to get along without asking the shareholders for more 
capital. The business was showing abounding prosperity. 


-The orders brought forward from the nast vear, added to those 


taken this vear, actually exceeded the whole of last vear's 
turnover. That all had a direct bearing upon the capital re- 
quirements of the company. and they also had the tire com- 
pany to consider. They had put nearly £900,000 into that 
company, and the justification for it was the success which 
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the company had attained. They knew that Henleys had 
been very successful in their trading with electric cables for 
the last 35 years, but there was no success which had been so 
quickly acquired as the success which they had attained in 
the manufacture of pneumatic and solid tires. The establish- 
ment of the tire company was а good thing for them, but it 
would require more capital. They could not stand still, and 
they were extending the factory. Everything pointed to 
their wanting new capital, but he felt that if they should 
want more money they could call the necessary meetings and 
raise all the capital. they would require in the course of a 
few weeks. For that reason the directors had decided not to 
deal with the question then, for it might be that they would 
be able to do without any new capital. A resolution was 
agreed to authorising the directors to apply out of the funds 
of the company a further £5,000 for the benefit of the staff 
pension and deferred pay funds. 


The report of the directors of the All- 
manna Svenska Elektriska A.B. (General 
Swedish Electrical Co.), of Vasteras, has 
just been issued for 1919, which is the 
37th year of the company’s existence. The 
report states that activity during the year was characterised 
by the transition from war to peace conditions, but the effects 
of the war were stil far from being overcome, and some 
years would probably elapse before the industry was again 
brought into a state of equilibrium. The prices of materials 
tluctuated rapidly, and the cost of labour showed a constant 
tendency to increase, this being contributed towards by the 
reduction in the working shift and the unrest in the labour 
market. The result of last year's working was influenced 
to & not inconsiderable degree by the falling prices of mate- 
rials and the growth in working expenses, although the 
prices of the company’s manufactures were increasing. As 
a result of the absorption of Surahammars Works A.B. and 
the Nya Forenade Elektriska A.B., the central management 
had been reorganised so as to secure increased efficiency for 
the different departments and clearly definite responsibility. 
During the year the company's liquidity was considerably 
improved, partly on account of the release of the capital tied 
up in goods which was rendered possible by the resumption 
of free communication after the cessation of the world war, 
and pertly through the funds derived from the new issue 
which was.carried out in 1919. The amount of the dis- 
position fund which was not required for covering the taxes 
for the years 1916 and 1917 had been transferred to the 
reserve fund. 

The activity of the department for electrical installations 
proceeded on normal lines; the high cost of coal hastened 
the use of water powers, and rendered possible the utilisation 
also of waterfalls which were formerly considered to be un- 
economical for the purpose. In the case of agriculture elec- 
trification was being continued, whilst the  long-pending 
question of the conversion of the railways to electrical work- 
ing was rapidly approaching a solution, and considerable 
orders in this branch were received from Scandinavian coun- 
tries during the year. The export of electrical machinery 
was resumed in July. New markets had been obtained in 
the West of Europe, but trade with the East of Europe 
continued at a standstill. The exports, however, were ren- 
dered difficult by the prevailing conditions of exchange and 
the need of a stabilised currency system was all the more 
perceptible. After referring to the iron and steel and other 
departments, the report mentions that the total staff and 
workmen numbered 7,220 at the end of the year, and that the 
profit sharing system approved a year ago for leading mem- 
bers of the staff was now in operation. ‘The expenses for the 
welfare arrangements had declined and were expected to be 
further reduced in the near future. 

After writing off 1,338,000 kr. for depreciation, as compared 
with 1,280,000 kr. in 1918, the accounts show net profits and 
balance forward amounting to 8,313,000 kr., as against 
7,799,000 kr. in 1918 and 16,610,000 kr. in 1917. It is proposed 
to pay a dividend of 10 per cent. on share capital of 75,000,000 
kr., this contrasting with 15 per cent. on 50,000,000 kr. in 
1918, leaving 818,000 kr. to be carried forward. The turnover 
last year experienced a decrease of 5,000,000 kr., but the 
company's debts were reduced by 26,000,000 kr. 

The directors of the Lloyd Dynamo Werke 
A.G., of Bremen, recommend the payment 
of a dividend of 7 per cent. for 1919, being 
the same rate as in the previous year. 

The Elektrizitats Lieferungs Gesellschaft, of Berlin, pro- 
poses to pay 12 per cent. out of net profits of 3,950,000 marks 
in 1919, as contrasted with 10 per cent. and 3,274,000 marks 
respectively in 1918. 

The Welter, Elektrizitats und Hebezeug Werke, A.G., of 
Cologne-Zollstock, reports net profits of 135,000 marks for 
1919, as against 84,000 marks in the preceding year. It is 
intended to distribute 10 per cent., as compared with 8 per 
cent. in 1918. 

The directors of the Hochfrequenz Maachinen, A.G., fur 
Drahtlose Telegraphie, of Berlin, recommend for 1919 a divi- 
dend and bonus of 35 per cent. on the A” shares, as com- 
pared with 204 per cent. in 1918, and 92.8 per cent. on the 
7 B' shares, as against 49.1 per cent. in the preceding year. 
The net profits are returned at 1,897,000 marke, as contrasted 
with 588,000 marks in 1918. 


The Allmanna 
| Svenska 
Elektriska A.B. 


German 
Companies. 


The net profite of the Sachsenwerk Licht und Kraft, A.G., 
of Dresden-Niedersedlits, increased from 1,980,000 marke in 
1918 to 2,240,000 marks last year. It is proposed to pay a 
dividend of 20 per cent. for 1919, being the eame rate as in 
1918, when less share capital participated in the distribution. 
An abundance of orders at adequate prices is reported for 
the present year, but expenses have increased and raw mate- 
rials are difficult to obtain. 

The Ges. fur Elektrische Hoch und Untergrundbah, of 
Berlin, reports net profits of 1,542,000 marks for 1919, as com- 
pared with 4,050,000 marks in the previous year, and a divi- 
dend at the rate of 54 per cent. is recommended, being the 
same rate as in 1916. It is stated that the price of coal, 
which cost the company 16 marks per ton before the war 
and 81 marks in 1919, is now over 250 marks per ton. 

The directors of Siemens Elektrische Betriebe, A.G., of 
Berlin, report gross profits of 4,230,000 marks from electricity 
supply works and investments in 1919, as compared with 
3,730,000 marks in the previous year. After making provision 
for depreciation it is necessary to place 2,360,000 to reserve 
in order to equalise differences in exchange, so that there only 
remain net profits of 67,000 marks, as against 1,970,000 marks 
in 1918, when a dividend at the rate of 5 per cent. was paid. 
The balance for 1919 has been carried forward. 


Vickers, Ltd.—The directors announce that, owing to 


the immense volume of work executed for the Government 


during the war years—much of which, due to extreme 
urgency, had to be undertaken by the company without prices 
being fixed—there are Government contracts yet remaining 
unsettled, some reaching back as far as 1916. It is still, there- 
fore, not possible to present the accounts for 1916, or any 
of the subsequent years. The final accounts up to the end 
of 1919 may be presented before the end of the current year. 
Considering the necessity for preserving and increasing the 
financial strength of the company while changing over from 
war to peace products, the directors have decided to declare 
a final dividend for 1919 of ls. 3d. per share, or 61 per cent. 
(free of income tax up to 5s.). This, together with the in- 
terim dividend declared in August, 1919, will make a total 
dividend for the year of 2s. 3d. per share, or lli per cent. 
(free of tax up to 5s.). The main works of the company, 
Же of the companies associated with it, are well filled with 
orders. 


Madras Electric Tramways (1904), Ltd.—Mr. А. M. 

uill presided on April 7th at the annual meeting. He eaid 
that the Mount Road extension was commenced immediately 
after the Government Order was issued last July. Good 
progress had been made with the permanent way, but in 
consequence of labour troubles at home considerable delay 
had taken place in the shipment of poles and other materials, 
and some time would elapse before the extension could be 
opened for traffic. When the line was completed important 
extensions of the system would become practicable, but 
progress with these would depend upon a substantial reduc- 
tion in the prices of tramway materials, of which there was 
no indication at present. After referring to the improvement 
in the traffic receipts (9 per cent.), and to the demands of 
the employés for higher wages to meet the cost of living, 
the chairinan said that they were considering the advisability 
of applying to Government for authority to increase the fares 
authorised by their Governinent Orders. 


Stock Exchange Notices.—The committee has ordered 
the undermentioned to be officially quoted:— 


Brompton & Kensington Electricity Supply Co., Ltd.—166 
ordinary shares of £5 each, fully paid, Nos. 34,085 to 34,250. 

Pennsylvania Water & Power Co.—$2,154,000 first mort- 
gage sinking fund 5 per cent. gold bonds, 1940, of $1,000 
each, within Nos. 8,506 to 10,940. 


British Electric Transformer Co., Ltd.—The accounts 
for 1919 show that after paying all manufacturing costs and 
expenses of administration the net profit is £48,038, plus 
£3,964 brought forward. There is put to reserve £10,000, 
to depreciation reserve £3,000; 6 per cent. preference divi- 
dend £8,407; 10 per cent. on the ordinary shares, and bonus 
of 23 per cent. £17,550; extra remuneration to directors 
22,522; carried forward £10,523. | 


Monte Video Telephone Co., Ltd.—Interim dividend on 
the ordinary shares for the half-year at the rate of 6 per 
cent. per annum, free of tax. 


Indo-European Telegraph Co., Ltd.—Final dividend of 
228. 6d. per share, making 7 per cent., free of tax, for 1919; 
also distribution out of the equalisation of dividends fund of 
15s. per share, free of tax, making 10 per cent. for the year. 


Northern Electric Co. (Montreal).—Dividend 34 per cent. 
for 1919. Foreign exchange eituation а very serious factor, 
costing the company $252,172 for the vear. 


Consolidated Electrical Co., Ltd.—Dividend on the ordi- 
nary shares for the year ended March, 1920, 34 per cent., 


against 24 per cent. for the previous year. Carried forward 


? 
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‚ Bléctrical Utilities Corporation, Ltd.—Quarterly dividend 
of 1j per cent. on the preferred stock. 

Shawinigan Water & Power Co.—Net revenue for 1919 
$1,473,743, as compared with, $1,410,093. To depreciation 
reserve $300,000. Dividends 7 per cent. 

Вей Telephone Co. of Canada.—Quarterly dividend of 
2 per cent., less tax. 


E. camem INN — —— 
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STOCKS AND SHARES. 


. us TUESDAY EVENING. 
THERE is nothing very much to be said this week for the con- 
eolation of the investor. It would be indeed amazing were 
Stoek Exchange markets to exhibit any particular degree of 
strength, having regard to the forces arrayed against con- 
fidence and hopefulness. The Budget and the French ex- 
change, the trouble on the Continent, and the renewed labour 
restlessness at home, the stream of new issues and the possi- 
bility of a rise in the Bank Rate—it would be hard to imagine 
any fresh element that might make things worse than this 
combination of adverse conditions. To put money on deposit 


at some modest rate and leave it there until the air clears— ` 


this ig the course advocated by шапу people nowadays,. and 
one which they are apparently following, if the quietude of 
business in Stock Exchange markets may be taken as a trust- 
worthy guide. The flatness of Monday was compensated by 
partial recoveries on Tuesday, when, the Anglo-French rift 
looked less threatening, and perhaps prices may pick up after 
the Budget provisions are oflicially announced. : 

The demand of another £1 per week by the railwaymen is 
the more serious from the inference it holds of agreements 
between employers and employed being held of no value by 
the latter when they want to vary the terms. — Sanctity of 
contract is deeined to lie at the base of all business, in this 
country at any rate, and if that goes, what can be substituted 
in its place? A rise in railwaymen's wages of £1 а week 
would introduce further advances in the cost of living and 
fresh demands for moie pay on every hand, It is inevitable 
that money should shun shares in companies where profit- 
earning capacity is liable to be interfered with a month after 
a threatened strike is settled by agreements signed for a year 
or. mare. Ж ; 

Underground income bonds are 2 lower at 72, and Metro- 
politans 4 down at 21, but Districts rose to 19. Other traction 
issues are easier. . Bombay Electric preference have come 
down- 25s. to 174.. The ordinary shares, after their meteoric 
spurt, are quoted lower at 130 middle, with business done the 
other day at 125. ‘Mexicans are flat. The Light and Power 
Common and preferred have both shed 5 points, and the bonds 
lost 23. Mexico Tramways Sixes are marked down to 24, and 
changed hands at 234. Other Mexican utilities have moved 
similarly. British Columbia Electrie Railway preferred, after 
a drop to 464, rallied to 494, which makes the yield work out 
tu over 10 per cent. on the payment of 5 per cent. dividend. 
Brazilian Tractions remain at 50. A timid inquiry for London 
aud Suburbans—on the fare-raising proposals—failed to ad- 
yance prices of the shares. | | 

In view cf the changed circurastances of the times, a few 
companies have already raised the dividends on their prefer- 
ence shares. Obviously it presses harshly upon investors in 
senior issues, that they should be obliged to take a modest 
5 per cent., or thereabouts, on money they have furnished to 
a company in bygone days, when to-day's appeals, even from 
that same undertaking, may offer 74 or more per cent. on 
security practically identical. There is so much to be said, 
on both sides of the subject, that it cannot be more than 
mentioned in а paragraphic manner, but the question is closely 
occupying the attention of many directorial boards at present. 

Electricity Supply shares show a few mixed movements. 
County ordinary, Charing. Cross ordinary, and South Metro- 
politan preference are firmer. City Lights and Westminsters 
are both à down. Business is meagre, as usual at this season 
of the year. Nor do manufacturing shares display any parti- 
cular activity. British Aluminium at 25s. 74d. are ex rights, 
and so are India-Rubber shares at 134. On the latter. the 
premium varied between sixpence and a florin. Metropolitan- 
Vickers preference went back to 23, and Vickers fell to 315. 34. 
on disappointment with the dividend, though subsequently the 
price rallied to 32s. 6d. General Electrics and Sieinens are 
easier. Cromptong at 22s. have gained sixpence. Edisons re- 
main about 224. 

Thursday in this week was the last day for sending in appli- 
cations for the new issue of shares by the four big cable com- 
panies in the Eastern group. The prices kept up strongly to 
the finish. This served to harden the existing securities, 


Eastern ordinary is up 3. Globes and Westerns are both бе. 
higher, joining Westerns at the common level of 15s. 4d. At 
this price the yield comes to в little over 64 per cent. on the 
money, equivalent to 94 per cent., less tax, at Os. in the 
pound. Marconis rose to 4, reacted to 33, and recovered to 
3%. It is said that the idea has been revived, and is likely to 
be put into execution, of proceeding with the wireless-chain 
project that was interrupted by the outbreak of war. Indo- 
Europeans are ut present unchanged on a reduction of 3 per 
cent.—to 10 per cent.—in the dividend. | 

It may perhaps—diftidence urges a little dubiety—be of 
some slight interest to гешагк that this particular article on 
stocks and shares has just attained its majority. In twenty- 
one years there have appeared 1,093 articles, and without any 
special count having been kept of the number, it is fair to 
say that well over a thousand of these have been penned by 
the same hand. The scope of financial interest in stocks and 
shares connected with the electrical industry has widened 
enormously during the period. If there be one thing more 
than another that stands out as a special feature, it is the 
way in which individual finance is gradually being replaced by 
a condition of affairs in which internationalism is the prime 
factor. The Paris exchange is rocky and Brazilian Tractions 
feel its effect. A strike in America is reflected in shares of 
manufacturing companies over here, and so on. It would be 
more beguiling to the writer. than to his indulgent reader to 
dwell at length upon other striking aspects of financial affairs 
connected with the electrical world during the past twenty- 
one yeare. But the temptation shall be avoided. Nor is it 
altogether certain that Editorial censorship will allow to be 
printed a little expression of gratitude to those who have 
followed these Stock Exchange letters week by week. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Нома Югвотміосгтт OoMPANIBS, 


Dividend Price 
55 April 18, Yield 
" 18, 1919. * Rise or fall. D. 0. 
Brompton Or oe eo eo 8 13 — 429 4 8 
Charing Gross s ee. é 7 tà 908 
Chelsea. e ee ee oe ee 8 4 8 — 6 3 4 
City of London ra „ B 10 18 — 3 7 18 10 
do: do. 6 percent. Pref... 6 6 at — 69 8 
County of London - se T 8 + ё 8 13 10 
до до. 6 рег cent. Pref. : - 8 — ы H : 
Kensington Ordinary ET ee — : 
London Electrio ae ee ee Nil 94 af — 5 2 6 
do. до. 6percent.Pref... 6 6 | — 9 4 8 
Metropolitan. . iu ee sew B 6 8f — 8 5 6 
do. 4 ү: сеп, Pref .. 4 & 212 — 8 0 0 
South London ee ee ee 5 6 т Е 9 19 В 
South Metropolitan Pref. .. 7 7 117 + 64. 700 
Westminster Ordinary .. 8 10 55 — i 8 17 10 
| TRLEGRAPHS ARD TELEPHONES. 
Anglo-Am. Те], Pref. . е 6 = 8 8 9 
до. Def. 1 E ee 58 14 i) == 2 8 0 
Chile Telephone vs . 8 — 9 18 2 
Сора Bub. Ord. ee ee ee q 10 жн aq 0 0 
Hastern Extension .. "i . 8 10 16 — *6 10 1 
Eastern Tel. Ord. .. Ss vs 8 10 157 +8 6 7 0 
Globe Tel. and Т. Ord. .. à 8 10 1 +14 *6 11 3 
e do. Pref, oe ee 6 6 — } 6 9 9 
Indo-European ee 18 10 — 5 8 1 
агоопі oe os ee eo 95 = 81 + à 6 в 10 
Oriental Telephone Ord. .. 10 — 71 + n 8 11 4 
United R. Plate Tel. ° е ee 8 — 1 — 5 8 8 
West India and Panama ‚ ys — 1, — 5 19 0 
Western Telegraph.. ee „ 8 10 1 * i 6 11 2 
| | Homs Rams. 
Central London Ord. Assented .. 4 4 475 — 8 8 6 
Metropolitan Р s vá 1 1 91 — 519 1 
do. District T ve ] Nil Ef + | Nil 
Underground Electric Ordinary.. Nil Nil 7 — à Nil 
| do. do, '*A" . Nil Nil [- — Nil 
do. do. Income .. b 4 7а — 2 511 1 
Forzien Trams, 
Anglo-Arg. Trams, First Pref. .. Nil Nil B — = 
do. do. та Pref, ry — xd i -— — 
Е до. do. b Deb. oe 6 6 — 7 15 0 
Brazil Tractions  .. "m e. = = 50 — — 
Bombay Electric Pref. .. m 6 6 1 —11 8.8 7 
British Columbia Eleo. Rly. Pfce. 6 5 — 8 5 4 
do. do. Preferrred A 5 4 —1 10 10 6 
do. do.  Deferred Ni 8 42 — 7 1 2 
do. do. Deb. oe d x —1 4 10 5 
Mexico Trams 5 per cent. Bonds.. N |l -— Ni 
о. 6 percent. Bonds. Nil Nil 24 —2 Nil 
Mexican Light Common .. .. Nil Nil xl —8 Nil 
do. Pref. са .. МІ Nil —5 Nil 
do. ist Bonds.. .. Ni Nil 44 —94 — 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. v " 15 — 9à — *4 16 3 
British Aluminium Ord. .. 10 10 155xd — 7 16 0 
British Insulated Or. . 194 15 ley — 714 8 
Callenders „% а» . 25 — — 7 6 10 
„ 64 Pref... .. .. 6 64 43 — 6 16 10 
Castner Kellner Sn ee .. 20 — 4 — sas 
Crompton Ord. T pi S, 10 — 22. +64. 9 119 
Edison-Swan, '* А” is „ 10 — 1 — 8 17 10 
do. до. брег cent. Deb. б 5 79 — 6 Б 9 
Electric Construction “> æ. 0 — 23J- — 8 19 10 
Gen. Elec, Pref,  .. T * 66 63 13/6 — 7 06 
do. Ord, ee oe ee 10 pa 1? — 955 95 14 4 
Henley ° о e 0 ae ee 45 15 n —' 6 6 4 
do. 4 Pref. е ee ee 44 44 B = 6 4 3 
India-Rubber.. TTE „ 10 — 144xd — 7 8 2 
Met.- Vickers Pref, .. T a= 8 28 — 4 6 2 0 
Blemens Ord... sė oo . 10 10 257 —6d. 27 2 10 
Telegraph Ооп, ec ee oe 90 20 241 —1 *4 185 Q 


* Dividends paid free of Income Tax. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


e- — 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


The Kingsway” Telephone Bracket. 


Desk telephones are easily knocked over and broken, and 
are seldom found in a convenient position when required 
in the rush of business. THE GENERAL ELECTRIC Co., LID., 
of 67, Queen Victoria Street, E.C.4, has recently put on 
the market à new form of bracket for dealing with this in- 
convenience, the Kingsway, fig. 1. This device has an 


extension of 30 in., the instrument is firmly gripped by one 
end of the bracket, while several types of base can be sup- 


Fic. 1.—ТнЕ ‘ Kingsway” TELEPHONE Bracket. 


plied to enable the bracket to be fixed to а wall or to the 
side or top of a desk, It is self-balancing and free to move 
in any direction, having a special motion giving height 
adjustment and being swivelled at the base. The Kings- 
way " telephone bracket is well finished in oxidised copper. 


A Portable Wireless Receiver. 


The following is a. brief description of the portable receiver 
used in a demonstration by Mr. R. C. Clinker, of the BRITISH 
'THoMsoN-HovsToN Co., Lro., 88, Cannon Street, E.C.4, at a 
meeting of the Wireless Society of London on January 29th 
last. This set, which measures 13 in. by 14 in. by 5 іп., is 
completely self-contained, and comprises within its case a 
receiving coil, tuning condenser, two B.T.H. valves, accu- 
mulator, dry battery, transformers, and a reaction coil. The 
receiving coil is wound upon a frame which fits inside the 
outer case with a small air space between coil and case. In- 
side the receiving coil is placed all the apparatus enumerated 
above. The cover is fitted with “lift-off” hinges, and has 
fixed on its inside face a projecting pin surrounding which 15 
a large circular scale marked with the points of the compass, 
fig. 2. The case has a co-operating socket led into its base 
which allows of the whole set being placed on the pivot and 
turned easily on & vertieal axis, fig. 3, so that the line of 
direction in which the received signals are travelling can. be 
found. А amall compass сага fixed to the cover enables the 
latter to be placed approximately correctly relatively to the 
points of the compass. These details are seen m the illus- 
trations, figs. 2 and 3. The connections of the set are snch 
that the first valve is used as a detector, and the second as a 
low-frequency amplifier. A hinged reaction coil is provided 


Fra. 2.—B.T.H. PORTARLE WIRELESS RECEIVER WITH COVER 
OPEN. 


which is connected in the ‘ plate circuit of the first valve 
and the coupling of which to the receiving coil may be varied 
by adjustment of its angular position. At a certain closeness 
of coupling the detecting valve commences to oscillate at a 
frequency depending upon the inductance of the receiving coil 
and the capacity of the condenser connected across it. When 


signals are to be received, whether from spark or continuous- 
wave stations, the condenser is set to give the correct wave 
length, and the reaction coil is closed in until oscillation com- 
mences, when the signals are heard. Spark stations also are 


thus '' heterodyned," and their true notes are modified, but 


can be read clearly. The set can be provided -with sufficient 
capacity to tune between the limits of 2,000 and 15,000 metres 
wave-length, so that Paris time signals can be taken, and long 
wave stations such as Carnarvon and Lyons read. In all, 


Fig. 3.—WIRELESS RECEIVER MOUNTED ON A Pivor, 
WITH TELEPHONE CONNECTED READY FOR USE. 


about a dozen of the largest stations in Enyland, France, and 
Germany may be read, and several more heard, without any 
additional wire. The signals obtained thus, while not, of 
course, loud, are clearly readable in a reasonably quiet гооп. 
To obtain the direction from which signals are coming, the 
case is rotated on its pivot, fig. 3, until the signals sink to a 
minimum or become inaudible. A pointer then indicates on 
the scale the direction, or one 180 deg. reinoved from it. The 
accumulator is of an ‘‘ unspillable type, and can be sent 
out with the set, ready charged for immediate use. A plug 
switch is provided for lighting the valve filaments, the handle 
of the plug being of such length as to prevent the case from 
closing if the filaments have been left alight. The weight of 
the complete set is 20 Ib., and it requires no aerials; it should, 
therefore, be of interest to technical colleges, large works, 
watchmakers, &c., desiring to secure the correct Greenwich 
mean time daily. 
Wiring Connector Box. 


Messrs. Warp & GOLDSTONE, LTD., Sampson Works, Sal- 
ford, Manchester, manufacture the connector box, shown 
in fig. 4, which can be emploved for practically any wiring 
system. It can be used as a 2 or 3-way- joint box and a 
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ia. 4.—CoNNECTOR. Box. 


number of wires can be taken off each of the’ contacts. The 
box is of porcelain, the cover being fixed by means of 
penetrating studs and external nuts. The terminals are of 
substantial construction, and able to carry a current up to 
95 amps. Wires can be introduced through either the base 
or top of the box. | 
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Reyrolle Telephone Terminal Box. 


À new type of telephone dividing and sealing box has re- 
cently been designed and produced by Messrs. A. REYROLLE 
AND CO., of Hebburn-on-Tyne. This box (fig. 5) has been 
specially designed for use in power stations, and the arrange- 
ment of terminals with ample space between them simplifies 
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Fic. 5.—REvnoLLE TELEPHONE TERMINAL Вох. 


the making of connections and at the same time eliminates 
ehe danger of short circuits. The cables are brought into the 
box through screwed wiping glands, and armouring clamps 
are supplied. A plain sheet-iron cover protects the terminals 
from dirt and dust. 


The Lodge Igniter. 


At the recent Motor Boat Exhibition, at Olympia, MESSRS. 
Горав Bros. & Co., of Rugby, exhibited several types of 
igniter for use on both motor car engines and large gas 
engines. The Lodge igniter is used in precisely the same 
way as an ordinary single-trembler coil, with the usual bat- 
{егу and spark plugs. А н.т. distributing device on the cam- 
shaft is required for use with the igniter on all 4- and 6-cylin- 
der engines. The coil is the special feature of the Lodge 
system of ignition. The essential difference between this 
and ordinary H.T. coil ignition is the presence within the 
former of special glass condensers or leyden jars. These 
jars store up H.T. current induced by the secondary winding 
of the coil, and at the required moment release the whole 
of their contents acruss the sparking plug points with an 
impulsive rush of stored-up energy in the form of a high- 
frequency electric discharge, oscillatory in character, and of 
high velocity and heat. The Lodge spark is entirely different 
in character to the ordinary H.T. spark as produced either 
by coil or magneto; it is an explosive white-hot spark of 
great brightness and intensity. Instead of passing quietly 
through any deposits on the spark gap, the spark, it is 
claimed, blows all accumulations away, and actually keeps 


THE LODGE IGNITER. 


the gap clear for itself. The spark from an ordinary coil 
or magneto is a steady flow of current in one direction, which 
passes quietly and easily. The Lodge spark is an oxcillatory 
high frequency current, momentarily of large capacity. It 
is, in fact, & Leyden jar discharge, which surges backwards 
and forwards across the plug points. 

In the Lodge igniter the terminals of the coil are not con- 
nected to the sparking plug directly as usual, but are led to 
it through the intervention of a pair of coated insulators, or 
Leyden jars, with their outer coatings short-circuited by a 
leak or imperfect conductor, the object of which is to keep 


them always at the same potential except at the instant of a 
sudden electric rush. Accordingly there is no strain thrown 
upon the leads or the sparking plug, whose terminals remain 
at the same potential up to the last moment when the two 
jars are full and overflow, at which instant everything 18 
liberated, and with a rush the jars empty themselves across 
the spark gap and round the complete circuit through the 
sparking plug. 

The chief pattern at present in use for motor-car purposes 
is the type A, illustrated in fig. 7 and in section in fig. 6. 

The trembler will give very accurate timing even at the 
highest speeds; at the same time it 1s an easy one to adjust, 
and not very sensitive to а small change of setting. The 
contact points are made from pure platinum-iridium and are 
substantial in size. The trembler and the spark-gap are 
placed under the upper lid, and the four terminals, which 
are completely enclosed, under the lower lid. 

The igniter is mounted in a strong wood, weather-proof 
case, and its insulation is of high quality. The secondary 
winding is wound in sections, not in layers, thus the elec- 
trical strain is evenly distributed. All connections inside the 
igniter are sweated together. On a 4-cylinder engine the 
average current taken is 0.75 amp., and on a G- linder 
engine about 1.25 amp. 


THE FARADAY SOCIETY. 


AT the March meeting of the Faraday Society, Dr. E. J. 
RussELL, F.R.S., Director of the Rothamstead Experimental 
Station, opened a general discussion on Basic Slags: their 
production and utilisation in agriculture." Prof. F. G. 
Donnan, C.B.E., F.R.S., presided over what proved to be 
a very fruitful discussion. 

The idea underlying the arrangement of the meeting was 
to bring together the metallurgical and agricultural chemists 
interested in the subject to enable them to state their require- 
ments and difficulties to one another, so as to facilitate 
solution of the many complex problems involved. Before 
the meeting broke up it was keenly felt that the most should 
be made of so useful—and unusual—a rapprocheinent between 
such diverse interests, and а very practical outcome was a 
decision to form a Standing Comittee of agriculturists and 
Inetallurgists, and a resolution inviting the Ministry of Agri- 
culture to act as the honest broker in this union, an invitation 
cordially accepted by Mr. LAWRENCE WEAVER, C.B.E., speak- 
ing Informally on behalf of the Minister. 

The agricultural side of the question: The value of basic 
slag as an artificial fertiliser, the importance of increasing 
supplies of it, and the possible demands on the part of the 
farmer, were comprehensively and lucidly formulated by Sir 
THOMAS MIDDLETON, K. B. E.,, Sir DANIEL. Haun, K. C. B., 
F. R. S., and Mr. G. Scorr RobBERTSON. This aspect of the sub- 
ject must not detain us here, of general interest though it be. 

The problem for the steel maker was tersely stated by Dr. 
RUSSELL: Is it possible to define chemically the constitution 
of the basic slag of highest agricultural value under various 
conditions of soil; if so, is it possible either to improve the 
product yielded by the furnace or else enrich it so as generally 
to increase its effectiveness? ‘The problem 1s complicated by 
the all-important fact that basic slag 18, after all, only a 
by-product for the steel maker, who naturally cannot spoil 
his steel to improve his slag. The metallurgist's case was 
stated most ably by Dr. J. E. Steap, Mr. D. панз, and Mr. 
F. BAINBRIDGE, among others, and although no definite con- 
clusions could be determined, broad agreement in certain 
directions seemed to be reached. For example, it seemed 
fairly clear that suggestions to improve low-grade slag by 
additions of phosphate rock to the furnace must be ruled 
out as impracticable. Less impossible, but still of dubious 
practicability, is selective tapping of slag, by which the high 
grade variety (in the open-hearth process) is removed at an 
early stage in the process. Enrichment durmg subsequent 
grinding is quite feasible, and is, of course, practised. А 
stimulating paper by Mr. W. S. Jones: dealt with these 
phases of the subject. 

On the whole, the most hopeful line of advance seemed 
to be to find out the most advantageous conditions under 
which the various grades as naturally produced can he 
utilised, and apply them always where their effectiveness will 
be greatest. This may seem.a very empirical, not to say 
an unscientific, method; but the whole subject 1з at present 
in an empirical state of knowledge. Prof. C. Н. DtEscH dis- 
cussed the physico-chemical aspects of basic slags, but he 
was not able to throw very much light on their constitution, 


and the fundamental question as to what are the valuable con- 


stituents is not yet answered. Dr. Desch inclines to the 
view that they are the calcium silico phosphates, but Mr. 
C. II. RipspaLE was not satisfied that even phosphorus itself 
was the magic element, and he adduced reasons worthy of all 
consideration for snpposing that the iron in some unknown 
form may be a fertilising element—a truly far-reaching sugges- 
tion, if it has any stable foundation. j 
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THE COSMOS FLASH LAMP. 


Tur Cosmos Lamp Works, Ltd. (owned by the Metropolitan- 
Vickers Electrical Co., Ltd.) possesses within its organisation 
a factory developed expressly for the production of electric 
lamps of the flash light type. Up to the present time, most 
of the flash light type lamps used in this country have been 
imported, but the company decided to make this a home in- 
dustry, and already tens of thousands of these small lamps are 
turned out from the factory each week. 

The standard flash lamp produced at the works is sold 
to the public at the recognised price of 6d. per lamp, despite 
the fact that the rate of wages to workers employed on this 
work here is some ten times as great as in Japan, whence 
many of the imported lamps emanate. Furthermore, there is 
no doubt that the British article is superior to the imported 
one. 

‘the Cosmos flash lamp factory is situated at Brimsdown, 
Middlesex, and is equipped upon a modern and efficient basis, 
the whole process of manufacture being carried on in the 
works, from the blowing of the glass bulbs onwards. 

As in the larger lamps, the drawn-wire filament is mounted 
on leading-in wires sealed in a flanged foot, as illustrated 
in fig. 1, the glass being melted around the wires. The bulbs 
are blown on very ingenious machines from glass tubing in 
series of eight or ten, as shown in fig. 3 (4). 

The bulbs are separated by heat at the point z, and the 
mounted foot is inserted as shown in fig. 3 (B) and sealed to 
the bulb. ‘The piecing or exhausting tube is now joined to 
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the flange as shown in fig. 2. The lamp is next cut from 


the adjoining bulb at the point z and the opening sealed 
over so as to make the bulb complete. 

The lamp with а score or so of its kind is now connected 
to à high vacuum pump and exhausted to & very high degree, 
the filament being lighted towards the end of the process. 
The vacuum is determined by means of the well-known 
McLeod gauge, so as to avoid bad vac lamps. When the 
desired vacuum is attained, the piecing tube is sealed off at 
the point X, shown in fig. 2. The resulting pip on the 
lamp becomes hidden within the cap, which at this stage 
of manufacture is cemented on. 

Examination, marking, cleaning, and further tests follow, 
and then the lamps are packed in boxes ready for dispatch. 
The finished standard Cosmos flash-light lamps are shown ш 


fig. 4. 
AE d 


REVIEWS. 


Hydro-clectric Power Stations. By David B. Rushmore and 
Eric A. Lof. Pp. x+822, 404 figs. London: Chapman 
and Hall, Ltd., 1917. Price 28s. net. 

Although both the actual and possible development of 
hydro-electric power in this country are relatively insignificant, 
the possibilities in other parts of the Empire are so vast that 
British engineers are well advised to keep themselves con- 
versant with modern practice. The principal literature upon 
the subject naturally proceeds from countries where the 
development is greatest and the present volume gives an 
excellent survey of current American practice with regard 
to hydroelectric developments. It is descriptive, rather than 
academic, yet scientific principles are explained and mathe- 
matical formule presented whenever they are needful to an 


understanding of the subject. It is in fact a well-balanced 
treatise which one has no hesitation in commending to anyone 
interested in hydro-electric plants. ЖАК 
After а very brief, but interesting review of the historical 
aspect of power development, with a chronological summary 
of all important land-marks of progress, terminating with the 
150,000 volt system of the Pacific Light & Power Co. of Los 
Angeles, inaugurated in 1913, the available water power of 
the world is discussed. This is estimated in the aggregate 
as about 700,000,000 horse-power, of which the United Statee 
are credited with an amount of not less than 31,000,000 horse- 
power, and а maximum of 56,000,000. Of this amount about 
6,500,000 horse-power have, so far, been developed, mostly in 
the States of California, New York, and Washington. In 
connection with the use of water power for electrochemical 
processes, the authors give & table showing the KW.H. re- 
quired per ton (2,000 lb.) in various industries. The fixation 
of nitrogen is said to require from 15,000 to 60,000 KW. H., 
the reduction of aluminium, abrasives, and calcium carbide 
are put at 30,000 Kw.H., 7,500 Kw.H., and 4,000 Kw.H. per 
ton respectively. The manufacture of pig iron takes from 
2.000 to 3,000 Kw.H. per ton, and the refining of copper only 
300 Kw. H. per ton. Unfortunately the source of these figures 
is not stated, and there is some ambiguity as to their meaning. 
A chapter on hydrology includes the methode of gauging 
streams, and various types of dams and headworks, pipe lines, 
&c., are then dealt with. The treatment is brief and any- 
thing but exhaustive, yet a considerable amount of useful 
data and information is given. In fact, this last sentence 
can be fairly applied to the whole work. We have some 
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Fias. 1, 2 AND 3.—ЕЁтазн LaMpe Parts, SHOWING METHOD ОЕ MANUFACTURE. 
Fio. 4.—FINISHED STANDARD CosMos FLASH Lamp. 


37 pages on power-house design, 68 on hydraulic equipment, 
370 on electrical equipment, 100 on the economical aspect 
of hydro-electric undertakings, and a dozen pages or 80 
dealing with organisation and management. It will be seen 
that the electrical portion of the work is considerably the 
largest. Starting with в brief discussion of transmission 
voltages, the authors give a curve which indicates that up 
to one hundred miles, the most economical voltage may be 
taken as one thousand volts per mile. The curve then bends 
over and for 250 miles it indicates 150,000 volts, a voltage 
which would seem to be nearly the limit from the appearance 
of the curve. Sixty cycles is the frequency recommended 
when a lighting load predominates, and 25 cycles where there 
are to be many synchronous converters on the lines. These 
two frequencies, of course, are the standards on the other 
side of the Atlantic. 
A good deal of information and numerous formule relating 
to the design of motors, synchronous generators, transformers, 
reactances, &c., are given, and although no doubt these 
subjects are dealt with more logically and exhaustively in 
special treatises on the design of electrical machinery, yet the 
facts are presented in so clear and readable a form in the 
present work that one would certainly regret their omission. 
The authors have a good sense of proportion, and consequently 
indulge in no more theory than is sufficient to bring out the 
fundamental principles underlying design. The illustrations, 
too, are well chosen, representing typical apparatus and 
standard practice, while the selection of apparatus for de- 
scription 1з entirely commendable. As might be expected, 
quite a large amount of space is devoted to switching equip- 
ment and the problems arising out of the protection and safe 
control of extra-high-tension circuits. The treatment is 
entirely free from the defect of appearing to exalt the practice 
of any particular manufacturer, indeed, except when one can 
recognise the electrical apparatus depicted, there is no clue 
to the maker's name. 
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In the chapter on the general economic aspect of possible 


developments, the authors quote in full the excellent Guide 


for the compilation of Water-Power Reports and the securing ` 


of Field Data," prepared by Mr. J. T. Johnstone, and printed 
in the 1914 annual report of the Dominion Water Power 
Branch of the.Departiuent of Interior, Canada. This guide 
was.originally drafted to secure complete and standardised 
reports trom the Canadian field engineers, and it should serve 
as a model for every engineer who is called on to submit a 
report on a possible water power development. Detailed costs 
of construction of various plants are next tabulated, and the 
items are so particularised that except for the uncertainty 
as to prices both relative and absolute, at the present time, 
the figures would be most valuable to any American estimator. 
The authors are not to blame because prices may have changed 
enough to detract from the value of their figures, which are 
presented in admirable form. For example, to take one in- 
stance only, the cost of excavating a tunnel, the nature of 
which is described, is made up of twelve separate items, the 
cost per cubic yard of each being given. The cost of the 
concrete lining is subdivided into thirteen separate items, 
and so on. " 

The book closes with several appendices. One gives refer- 
ences to, descriptions to be found in other publications of ap- 
parently every hydro-electric system in the States or Canada. 
Another furnishes the principal data on over forty transmis- 
sion systems of 70,000 volts and over, and the last gives the 
American standard code for testing hydraulic turbines. There 
is a good index, and the work as a whole is one that can 
E. cordially recommended to those interested in hydro-electric 
plant. 


Modern Electrical Engineering. By Magnus Maclean, M.A., 
D. Sc. Glasgow: Gresham Publishing Co., Ltd., 1918. 
Six vols., price 12s. Gd. per vol.. net. 

This work, in which Prof. Maclean has enlisted the services 
of twenty-four experts in their respective subjects, affords a 
striking commentary on the growth of the electrical industry. 
Owing to this expansion, it frequently happens that informa- 
tion is required on some subject which is indirectly connected 
with the work їп hand, and in such cases these books should 
prove particularly valuable as a reference library. 

They will also appeal to teachers and students who require 
a good general knowledge of electrical engineering, and to 
the шапу engineers who, although obliged to devote their 
шаш attention to their own particular work, take а keen 
interest in everything that relates to the applications of elec- 
tricity. In view of the fact that the work consists of six 
large volumes, it will be impossible to do more than give a 
general idea of the scope and nature of the subjects dealt 
with. 

The first volume opens with the fundamental theory of 
Inagnetisin, continuous and alternating currents, and their 
measurement. The treatinent of alternating current theory 
is largely analytical, and assumes a fair knowledge of integral 
calculus. The descriptions of the different types of measuring 
Instruments are very clear and a useful summary is given for 
each type, setting forth briefly its advantages and disadvan- 
tages for various classes of work. 

The design of continuousurrent and alternating-current 
generators is dealt with mainly on the lines of general prin- 
ciples. Some examples from actual practice аге given, and 
the text is illustrated by excellent photographs of modern 
machines. 

A particularly valuable section deals with single-phase and 
three-phase commutator motors. The principles underlying 
the design and the advantages and disadvantages of these 
machines as compared with other alternating-current motors 
are clearly, stated. This section will prove most useful to 
engineers who are concerned with the use of electricity for 
motive power, and who are sometimes confronted with the 
dificult task of deciding on the best type of machine to use 
for a particular purpose. There is much practical illustrated 
Hiformation on the design of transformers, 


"The author of this section shows a fine disregard for the 


conventions: by the use of expressions such as " effective 
A mean? " for R. XI. S., but we must confess to a preference 
for the шоге usual form. 


‘The various types of aecumulators are described, and the 
Much valuable information on : 


use of boosters is discussed, 
the proper care of secondary cells is given, and there are few 
battery users who would not save themselves trouble and 
expense: by а careful study of the author's. remarks. 

‘The section оп: switchgear has been completely rewritten: 
it contains descriptions of a large number of modern 
switches, motor controllers, and alternating-current relaxs. 
and is illustrated by excellent photographs. Some line draw- 
Ings showing details of construction are included, and the 
number of these might have been increased with advantage. 
The chapters on high-pressure transmission of energy con- 
tain much information on the latest developments of this 
subject, and the author has given extensive references to 
papers and publications, ; = T 
„The design of transmission systems probably lends itself 
to as much. diversity of opinion as any branch of electrical 
engineering. The author states the rival claims fairly,- whilst 
Indicating the conclusions to which- his experience has con- 
ducted him. Г 

It is rather unfortunate that the section dealing with 


electric lighting and wiring should have been illustrated 
by views of obsolete apparatus, such as concentric wall plugs 
with brass covers, Whwh have been: banned for-inany years. 

There is some interesting information on the methods of 
manufacture of .incandescent lamps, and useful curves show- 
ing the best elliciencies at which tungsten lamps should be 
run for various costs of lamps and energy. We should have 
liked to find fuller information on gas- miled lamps, but pos- 
sibly this is still within the category of trade secrets. 

The major portion of a volume is devoted to electric, tramm- 
ways, and .contams chapters on the dynanues of electric 
traction, general lay-out. of systems, the permanent way, 
rail bonding and welding, overhead and underground systems. 
The text is well illustrated by inen inet and photographs. 

Electric traction on railways is dealt with. from the point 
of view of the fundamental principles underlying this applica- 
tion of electricity. Long-distance lines аз well as suburban 
гаће are considered. An interesting description is given’ of 
the methods of signalling employed on the District. and other 
electric railways. | 

Boilers and prime movers are treated from the point of view 
of their suitability for use in the generation of electricity, and 
there are chapters on condensers, air-pumps, water-cooling, 
economisers, and feed heaters, feed pumps, and the treatinent 
of feed-water. | 

А section on electrochemistry and electrometallurgy con- 
tains.an account of the general principles underlying modern 
practice. "The space allotted is somewhat limited, but the 
more important processes are well deseribed and illustrated. 

The chapters on telegraphy open with a description ‘of the 
line plant in use by the British Post Office. Instruments 
are next dealt with, and a very clear description is given of 
the Wheatstone automatic and the Hughes and Baudot print- 
ing telegraphs. Radio-telegraphy is hardly treated in accord- 
ance with the importance of the subject at the present time. 

The section on telephony describes the standard practice 
in manual exchanges, and also contains a chapter on automatic 
exchanges, The latter, though excellent in itself, can hardly 
be taken as a guide to modern practice. The most recent 
development of automatic telephony, in which all connections 
are made by relays, 1s merely mentioned. 

Descriptions of apparatus employed in the coal mining in- 
dustry, and of electric cranes and hoists, complete the series. 

The editor and publishers are to be congratulated on the 
excellent style of the voluines. The print is clear and the 
illustrations are exceptionally good. Each volume has а sepa- 
rate index, and there is also a good general index. 

The names of the contributors are, in themselves, a 
guarantee of the excellence of the work, which should find a 
place on the shelves of all engineers who desire to have in- 
formation on the standard practice in all branches of the 
electrical industry in а handy and accessible form. 


PROTECTION OF A.C. SYSTEMS WITHOUT 
THE USE OF SPECIAL CONDUCTORS. 


AT Neweastle-upon-Tyne, on March 8th, the paper by Major 
Nenehn Kdgcumbe, К.Е. (T.), an abstract of which appeared 
in our issue of February 20th, 1120, was read and discussa 
before the NORTH-EASTERN CENTRE of the INSTITUTION. or 
BLECTRICAL ENGINEERS, 

Mr. Porter, who greatly appreciated the paper, said that 
Major Edgeumbe apparently had in mind. rather smaller 
undertakings than those which were to: be found in the 
Newcastle district. While he might criticise some of the 
things that the author had said, he, nevertheless, thought 
that the writer had given them something: that was badly 
needed in а great many cases. Regarding small scheines, 
however, he thought the only way.to tackle the subject was 
to approach it m the light of a scheme that might perhaps 
become а large one. In introducing protective gear there 
were generally two problems to be considered, the first. being 
to make it unpossible to damage apparatus, and the second to 
ensure the maintenance of the continuity of supply. If they 
Were putting in gear for the second reason, then the “risk ” 
was а double one, so they ought to be prepared to рау more 
for such an insurance policy than for one which provided 
for the protection of a single factor. Indeed, on a large 
system it would pay to put in more protective gear; it gener- 
ally paid better to give attention. to continuity of supply 
than inerely to have regard to prevention of damage. With 
regard to the latter consideration, there was the time factor 
to be considered—there was a period at the end of which, 
whatever that time was, damage would . accrue—but if 
they had more extensive protection it might. remove the fault 
and save damage.to the plant, although the gear had been 
Installed with a view to ensuring continuity. of supply. Speak- 
ing of the time limit, the speaker said that if thev- had in- 
stantaneous action it would clear the fault before it became 
aa short." They, did not get апу advantage from time-lag 
unless the fault started. with a ‘short,’ which usually it 
did not. In small lues where there Was one power station 
and a few sub-stations, discrimination night answer, but in 
auch cases as that district where there were 400 sub-stations, 
the position was vastly different... He thought that discrimina- 
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tion by time-lag or by direction of current was only of limited 
applicability. "These were all. questions that each one should 
fave for himself. Lor Instance, where they had continuous 
processes going on it was &.serious.Inatfer. to have an inter- 
ruption olf the supply, and it might be.worth while to have 
adequate protection. He pointed out that. some protective 
metuods hampered extensions.. " | ; 
Mr. H. W. CLoruikk. was glad to hear that the author did 
not, put - forward his proposals аз а solution of the problem 
for large systems, und he hoped that that would. be einpha- 
sised, as otherwise the paper might sem to belie his inten- 
tiou. He thought it ayas. Major Walters who set hiinself the 
difficult problein. of. solving. the question of parallel feeder 
protection. In those cases it was necessary to шаке sure 
that the feeder they tripped out was the faulty one, for it 
was not always the faulty feeder that carried the greatest 
current, . The author. made.a very good point -when he 
suggested that in the case of sub-stations fed by a large 
number of parallel feeders, or from: two sources by indepen- 
dent. pairs of such feeders, 16 might sometimes be possible 
‘tu, treat the pair as a single unit, and to.isulate both on the 
occurrence of a fault on either. The author's proposals for 
the protection of inter connectors and ring mains were open 
to criticisin, and the speaker referred to the diagrams show- 
ing. protection by what the author ealled reverse relays; he 
did not think these should be called reverse relays, they 
were operated by potential in .one direction, and he thought 
they should be called, perhaps, unidirectional relays.: A 
question suggested by several parts of the paper was: How 
long was it permissible to allow a fault to stop on a system? 
One objection was that if faults were allowed to run on, 
synchronous plant would get out of step. -He had heard 
that 0.0 of а second was possible for the duration of a 
Short '' on a system without any danger of the:synchronous 
plant getting out of step, but the figures given varied so 
much that 16 would be well to know the point definitely. 

Mr. J. R. Bran said there were some mis-statements in 
the paper that he thought should be modified. In the first 
sentence the author: spoke of the subject as one of the 
most pressing of the moment." The speaker did not think 
it was pressing in a general sense; they knew. from actual 
every-day experience that the problem had. been solved, not 
perhaps in the most economical or perfect way, but it had 
been solved, and protection afforded in an efficient manner. 
He pointed out that the methods named were not the only 
ones; Glasgow, һе. believed, was without any protective gear 
until: last year, and they rearranged their network for pro- 
tection, and were fairly satisfied, he understood, with 
the change: He thought: they .did not, want to omit any 
of the requirements: anentioned by the author, but there were 
other points also to be noted. The speaker referred to the 
author's criticism -of the Merz-Price; system which acted in 
'" watertight compartments," and claimed that this feature 
was а great advantaye—it was complete protection. 

Mr. Солах said that at various: points throughout the 
paper attention was drawn to the effect of faults that might 
arise instantly, and he thought it was suggested that these 
faults should be removed as quickly, as possible, while not 
going in for the principle of instant isolation. a 

Dr. Bowpben drew attention to the question `of earthing 
through: reactances, a method adopted largely by Petersen 
jn Germany. It was worthy of consideration. 

„Major EnccumbBe replied, and with regard to the last sug- 
gestion, said it could not be applied to the cases with which 
they were dealing. 


AT Edinburgh, on March 9th, Major K. Edgieumbe's paper 
was read and discussed before the SCOTTISH CENTRE of the 
INSTITUTION OF ELECTRICAL EENGINEERS. 

Prof. Batuhey agreed with the author's view that protection 
devices worked: from the cable itself had distinct. advantages 
over those with separate cables. The little cables were more 
Jiabde to^break down than the big cables they were intended 
to protect, though not subject to the high voltages of the 
latter. [n overhead lines particularly, he thought there was 
mneh more likelihood of the protective device breaking down. 

Mr. CHaRLES W. Маккинли, said that while the author 
pointed out the advisability of not breaking circuits at the 
time of maximum current, he (Mr. Marshall) thought it 
advisable to stake everything on an attempt to clear faults 
before they developed between phases. The most obvious 
way of doing this was by increasing the speed and sensitive- 
ness of the relavs and switches. This was especially desirable 
in systems Which included synchronous converting machinery. 
Не did not share the author's regard for the induction relay, 
as he had found it to be subject to the troubles of all instru- 
ments- using jewels” апа pivots, and in addition the time 
calibration was liable’ to alter; due’ to the magnetising action 
of the alternating field produced under short-circuit condi- 
tions. The example chosen to illustrate the author's view 
that biasing was valueless did not represent practical con- 
ditions. Unbalancing of 5 per cent. could never be ‘tolerated, 
and it was generally quite easy to balance within 0.5 ner 
cent. “Biasing to that extent was quite satisfactory. The 
bising problém was closely analogous to that of compensat- 
ing’ induction watt- hour meters. In thess instruments, if 
fhe design was sound. 4 fair “dégree of accuracy ‘could be 
obtained without the use of compensating devices, and using 


these the accuracy could be very high indeed. On the other 
hand, if the meter was bad to begin with no amount of 


compensation could do it much good.. In general, the 


methods of protection proposed by the author might be in- 
teresting to existing undertakings here special- provisions 
could not readily be made, but he thought thut much more 
general methods should: be adopted in new systems. The 
schemes proposed by Whitaker and M'Coll seemed:to him to 
be worthy of the closest investigation in this respect. - +: 

Mr. A. E. М`Сом, did not see how any reasonable degree of 
protection combined with continuity of. supply: was possible on 
complicated systems without the use of special conductors. He 
did not mean to Sy that the author's methods would not 
find application on large systems, but he did not- think they 
represented a general solution of the problem. In dealing 
with the protection of independent feeders, leakage | relays 
were advocated in conjunction with overload relays. © The 
author had omitted all mention: of ‘combined leakage and 
unsymmetrical loading devices, which gave instantaneous pro- 
tection against faults between any two phases in addition to 
earth faults: A number of devices had been. developed for 


‘this purpose, and these should find a ready field of applica- 


tion to the cases of individual feeders and isolated rotary 
plant. The author advocated delaying the action of overload 
relavs so that on a short circuit: between phases the energy 
of the system might be partially dissipated before the switch 
was called upon to interrupt the circuit. This was given as 
a good feature of the overload relay. The speaker thought 
it a distinct. failing. He had always held that there was a 
field for an overload relay having а double characteristic, i.e., 
a definite or partially inverse time function up to a point, 
and bevond that the relay to be instantaneous in action. 
One such relay had been put on the market by a certain 
manufacturer, but he was not at all convinced. that the 
mechanical features of the device were satisfactory. It was 
a sinple matter to install devices which would operate with 
faults irrespective of their location; it was a different matter, 
however. to make them = discriminate correctly on a large 
and complicated distribution system, and this was where the 
systems of protection Which employed. pilot wires and speci- 
ally constructed cables scored. .He agreed that separate 
current transformers should be employed for operating the 
protective gear and measuring instruments. On the score 
of economy some manufacturers were putting two secondary 
windings on one magnetic core, one winding for the protec- 
tive-gear circuits, and the other for instruments. It might 
be well to sound a note of warning with regard to such an 
arrangement. It was not safe to interrupt the protective 
gear circuits especially where the balanced current system 
was employed, and, moreover, it was equally disastrous. to 
break the instrument circuits where transformers with double 
secondaries were employed. In this case it simply meant 
that if one winding was broken the other winding carried 
double current. For parallel-feeder protection the author 
advocated the employment of overload and leakage relays 
for the end adjacent to the source of supply. It seemed te 
the: speaker that this parallel feeder arrangement might 
be fully protected by employing interlocked diserinrinating 
relavs, Which gave instantaneous protection, either with faults 
to carth or between phases. The only difference was that 
lower values of resistance were required for the neutral earth. 
Time lags for leakage relays on parallel feeders should not 
be necessary. He admired the ingenious arrangement of the 
author to obtain a flat characteristic for the relay down to 
fairly low potentials across the pressure coil. The speaker 
had obtained somewhat similar results with reactive type 
relays without the compensating winding. Transformers pro- 
tected by Merz-Price gear should not be disconnected by the 
charging current when switched into circuit. This could be 
taken care of bv simple means without resorting to fuse- 
shunted relavs. He agreed with regard to the good features 
inherent in devices operating on the biased principle. When 
the biasing action was performed by a coil of the open 
plunger type whose pull would increase roughly as the square 
of the current. the operating torque for the relay was given 
bv two quantities whieh might move in diverse directions 
under severe emergency conditions. It seemed, therefore, 
that the bias might increase under these conditions to а value 
which was actually unsafe. He was in agreement with the 
author on the best connection to be adopted for reverse relavs, 
and should say that any other than that advocated was dis- 
tinctlv unsafe. He did not agree that the reverse relay in 
its usual form was the best means of protecting generators 


and transformers. The reverse relav to be operated demanded 


a plurality of want on the bus-bars to sive the necessary 
reverse: flow. It was equally necessary that the protective 
device should overate in the case of a fault even should there 
he no reverse flow possible Systems of generator protection 
had recently been developed which employed - directional relays 
and which combined fhe functions of the differential system 
with the usual characteristics of the reverse current relays. 
This svstem was on the market now, and particulars should 
soon he available. He was in agreement with regard to 
earthing the neutral through resistance. If pure reactance 
was emnploved the phase shift with faults to ground micht 
he sufficient to render the reverse relavs on the faulty feeder 
of a pair of parallel ‘feeders inoperative.. With. the -author’s 
echediile of minimum’ current in the earthing -resistanees he 
did not agree, particularly. so in the case referring to parallel 
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feeder protection. If they wished to have any discrimination 
between the relays at the power supply end sufficient to 
bring out the switch of the faulty feeder first, they must pass 
through the earthing resistance something more than twice 
the full load of the feeders. ion 

Mr. E. Ѕерром, considering the short-circuit currents pos- 
sible with the very large circuit currents used to-day, asked 
if it would not be better first to limit the flow of current by 
quickly opening а circuit breaker across which would be con- 
nected a reactance, and afterwards disconnect the faulty 
circuit by a second switch placed next to the bus-bars. This 
switch would also operate direct on single-phase leakage. 
This entailed two oil switches in series, but with such an 
arrangement they might be able to get something like stan- 
dard switchgear. For independent feeders, he agreed with 
the author that leakage protection was the best arrangement 
of present-day practice, except that he preferred the fuse- 
shunted solenoid to mechanical movement of dashpots. As 
to the protection of closed feeders, the best arrangement 
was to protect all closed feeders independently of any other 
feeder, which could be done either by Merz-Price or split-con- 
ductor protection. The latter was preferable in all but very 
short feeders. The author referred to the high voltage being 
induced in exciter windings. He had experienced this on one 
or two occasions, and considered the practice of adjusting 
exciter brushes when a turbo set was on load was to be con- 
demned unless an insulated stool was provided. 

Mr. A. P. Rosertson agreed with bringing about the 
opening of the circuit as early as possible if there was any 
fault, and he thought they should concentrate upon getting 
а maximum speed of opening with a system where there was 
a lot of synchronous machinery. | И 

Mr. HENRIKER described the fuse time limit as the most 
satisfactory of all. Не suggested 5 per cent. of normal r.L. 
current as a reasonable earth fault which could be left on a 
system. He considered that the two most important factors 
were maintenance of continuity of supply and the reasonable 
assurance that a faulty section would be cut out. 
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STANDARDISATION RULES FOR ELECTRICAL 
MACHINERY. 


AT Birmingham, on February llth, an informal discussion 
took place on the British Electrical Standard Specification 
No. 79 before the SouTH-MIDLAND CENTRE of the INSTITUTION 
or ELECTRICAL. ENGINEERS. Mr. А. R. Everest, M. I. E. E., 
opened the discussion, of which an abstract follows :— 

Mr. A. БВ. Everest said that following a long period of 
enforced inactivity due to war conditions, the International 
Electrotechnical Commission had resumed its activities, and 
as a result, many of the essential points which were still 
unsettled in the I.E.C. rules had been settled, and the first 
volume was in the printer's hands. The general plan was 
that the I.E.C. rules should establish the essential principles 
as internationally agreed, the various countries participating 
then each preparing its own set of national rules embodying 
the principles laid down by the I.E.C., and a new edition 
of the British Standardisation Rules, E.S.C. 72, would be 
undertaken in the immediate future. It was now well known 
that a machine when given the British Standard '' con- 
tinuous rating, was rated for the highest load which it could 
carry for an unlimited period without exceeding the limits 
of temperature-rise allowed by the rules. There had been 
much misconception regarding the feasibility of allowing a 
machine eo rated to take overloads in excess of its rating. 
The LE.C. rules were now so worded as to show clearly 
that the rating was a test rating, for comparison purposes, 
and with regard to service conditions, the only limitation 
found in the rules was that the machine should not be sub- 
jected to any loads which caused it to acquire a temperature- 
rise higher than that allowed under the test condition. Clearly 
a machine when starting cold could take а very considerable 
overload while still keeping within this limit, but un- 
doubtedly there were dangers associated with very excessive 
overloads. Against these dangers there appeured to be at 
present no safeguard in the British rules, which imposed no 
restriction on overload except in terms of temperature-rise. 
It appeared desirable, therefore, that there should be an 
agreed limit to the magnitude of the sustained overload 
to which a standard machine might be subjected. With re- 
gard to momentary overloads. the I. E. C. rules now re- 
cognised that when the overload peaks in service exceeded 
the values agreed as suitable limits for a standard machine, 
auch service would demand a special machine with a special 
kind of rating. In the case of a standard machine, therefore, 
it would appear desirable to establish recognised limits to the 
magnitude of both the sustained and momentary overloads. 
For this purpose it had been suggested that a sustained 
overload of 25 per cent. for half an hour should be recognised 
for all motors not smaller than 5 н.р. This was subject to 
the rule that the «standard temperature-rise must not be 
exceeded, but it was considered that the need for such over- 
Јола margin occurred chiefly when а cold motor was starting 
cold machinery. With regard to short-time. ratings, the 
method of rating provided in the rules corresponded with that 


which had been the general practice for some time past. The 
" British Standard rating (with its associated limit of tem- 
perature-rise) was, by the rules, suitable for use in connection 
with cooling air of а temperature not exceeding 40 deg. С. 
(104 deg. F.) as a maximum. The need for additional ratings 
suitable for use under tropical conditions on the other hand, 
had been discussed. It was proposed to establish a tropical 
rating with an appropriate higher limit to the maximum tem- 
perature of cooling air. With regard to machines intended 
for cool countries, it was pointed out that these when used 
Indoors were generally working under conditions not very 
different from those in temperate countries, and it was re- 
commended that no gpecial modifications should be made 
for such cases. Those unusual cases in which a machine 
would certainly be required to operate always under abnorin- 
ally-low cooling conditions should be regarded as quite special, 
and designs made accordingly. The general rule for ali such 
special designs would be that when tested under rated load 
the temperature-rise should be such that when added to the 
temperature of the cooling conditions contemplated, the 
highest temperature obtained must not exceed the limits of 
total temperature indicated in the rules. Another feature 
of considerable interest was the method recognised for mea- 
suring temperatures. The requirements of the earlier editions 
of the rules, that temperature-rise measurements of field 
coils and similar windings should always be by the resist- 
ance method, had been regarded as impracticable, particularly 
regarding small machines produced in large numbers. This 
objection had been met in later editions of the rules by per- 
mitting these measurements to be made by thermoineter 
alone, provided that readings so obtained were consistent 
with the limits assigned to the resistance method, as shown 
by complete tests taken on a few typical machines. There 
was a strong feeling that for turbo-alternators, and for other 
large and important machines, the temperature-rise should 
be determined from measurements made by embedded ten- 
perature detectors built into the machine at points во selected 
as to give indication of the internal temperature. The last 
(1917) edition of the British Standardisation Rules, No. 72, 


` recognised the advantage of these devices, but the I. E. C. 


had not as yet formulated definite rules. It had submitted 
for the consideration of the British and other national com- 
nittees a proposal on the following lines :— 

'" That for the acceptance tests of large rotating machines 
the temperature should be measured by the embedded tem- 
perature detector method for parts where this method would 
be applicable.“ | 

It was not considered that the method would be applicable 
to any moving parts, but that it would be applied to windings 
in slots on the stationary part of & machine, the embedded 
temperature detectors being placed between coil and adjacent 
slot wall, and between coil and coil in the slot, in each case 
being outside the coil insulation. (The insertion of embedded 
temperature detectors within the insulation of the coil, ad- 
jacent to the copper, was not considered feasible for commer- 
clal tests on account of the risks involved, such measurements 
belonging essentially to research tests.) The proposal was 
that this method of temperature measurement should be 
employed for the stationary windings of machines meeting 
the foregoing conditions when such machines were wound for 
more than 5,000 volts, or were rated for an output exceeding 
750 K. v. A., or if the stator cores exceeded 20 in. axial length. 
The proposal contemplated that the method also might be 
applied to the windings of large transformers, provided this 
was specified in the contract. The recognition of this method 
of temperature measurement for the acceptance tests involved 
also the establishment of limits proper for the temperatures 
when so measured, and the British Committee was arranging 
to collect evidence with a view to forming conclusions upon 
this important point. There was little that was essentially 
new in connection with high-pressure tests; while the one 
minute test still remained as the standard, suggestions had 
been made regarding the desirability of substituting one or 
more briefer tests of higher value, allowing time between 
such tests for the insulating material to return to its normal 
condition. 

Dr. M. Kaun said that Mr. Everest's notes cleared up a 
number of controversial points and foreshadowed a revised 
edition, which contained several important improvements. 
It would be of considerable help if, together with the new 
rules, a complete series of explanatory notes of the various 
regulations and recommendations could be issued. The pre- 
sent rules did not contain апу standard tests which were 
necessary to ascertain whether electrical machinery. com- 
plied with the guarantees and specifications given in con- 
nection with it. This referred more particularly to efficiency 
and power factor, which could be determined in various 
ways. Standard margins which could be allowed in connec- 
tion with these guarantees could also be embodied in the 
rules on the lines of the recommendations of the B.E.A.M.A. 
The proposed extension of the rules for temperature measure- 
ments on large generators bv therino couples or resistance 
coils was a step in the right direction. In large modern 
turbo-alternators, where the eddv current loss in the stator 
conductors was reduced by suitable means, the temperature 
gradient between conductors of a two layer winding was 
small, and if a temperature detector was inserted hetween 
the top and bottom coil of such windings. it would indicate 
the temperature rise of the conductors pretty closely, although 
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i& was not in direct contact with the copper. Alternatively 
such detectors might be placed between the coil and the 
wood or fibre wedge closing the top of tho slot. Аз the 
heat conductivity of the wedge was low the temperature 
gradient between the copper and outside of the insulating 
tube was not appreciable at that point. If the neutral of 
the alternator was earthed a few detectors could be inserted 
inside the mica tube close to the copper conductors in. the 
coils which were direct connected to the neutral point, where 
the voltage to earth was in consequence low. ‘Lhe readings 
obtained on these detectors could be compared with the 
readings of detectors placed outside the insulating tubes for 
comparison and the leads of these detectors could then be 
cut off where they caine out of the stator coil if that ap- 
peared desirable. The questions arising in connection with 
self-starting synchronous motors deserved greater attention. 
In clause 6 of the rules the starting torque required and the 
starting current which could be allowed were omitted from 
the lists of information required with inquiries for such 
machinery. Clause 93 did not mention that the pressure 
induced in the rotor windings entirely depended on the pres- 
sure applied to the stator terminals when starting. If a 
certain ratio of this pressure to the full stator voltage had 
been assumed this ratio should be given with directions how 
the test pressures were to be altered in case a different ratio 
was employed. In clause 93 (b) a rough division was made 
in two classes of motors of exciter pressures above and below 
250 volts. А further grading of test pressures depending 
on the exciter voltage seemed appropriate. 

Mr. Н. W. Taytor thought that British engineers might 
find it difficult at first to appreciate the new method of 
rating, but he thought it should be borne in mind that 
inasinuch as the conditions under which motors were used 
varied widely, and as the number of cases in which a machine 
was required to exert u continuous effort were few, any 
method of rating might be considered as a nominal one, on 
which the machine might be tested. It was proposed to 
standardise the inlet temperature as 40 deg. C. for British 
work, but it would seem that this figure was rather con- 
servative. With regard to the rating of large machinery 
(more particularly of large turbo generators), he believed it 
would be the custom in the future for purchasers of such 
machines to specify, first, the actual inlet temperature with 
which the machines were expected to operate, and secondly, 
that under these conditions the maximum internal tempera- 
tures should not exceed those specified by the International 
Standardisation Rules. In this way the purchaser would 
not be expending an unnecessary atnount of money on a 
large machine rated on а standardised inlet temperature 
which was higher than his own normal conditions. Tem— 
verature detectors, however, would be installed in such 
machines, so that the maximun load on them could be 
Zruduated to temperature variations from the normal. In 
tropical climates, the’ use of а wet air filter helped consider- 
ably in reducing the initial temperature at which the air 
entered the machine. Advantage might be taken of this 
fact by operating engineers in determining the inlet tein- 
peratures at which such machines would normally operate. 

Mr. К. ORSETTICH thought that one of the advantages of 
the new rating would be in connection with machines which 
were not likely to require an overload margin, such as fans, 
compressors, &c. In all such cases it would be possible to 
select а machine which would work at the maximum load 
required, and it would, therefore, work with a considerably 
higher efficiency Шап was usual at present. Apart from 
this, in the case of А.С. motors, the power factor would be 
considerably increased, as the motor would be less likely 
to work under-loaded than at present. The standard fre- 
queney was 50 cveles; in view of the fact that two very 
large industrial districts in this country were supplied. with 
power at 25 cycles, and that similar large supplies were 
established in Canada and Australia, it seemed desirable to 
consider the adoption of 25 cycles as a second standard fre- 
quency. The standard pressures for D.C. motors did not in- 
clude 550 volts; as a large number of motors were continually 
required for traction systems, it seemed desirable that this 
additional pressure should be included. The short-time rating 
had given rise to several misunderstandings, as there was no 
explanation how this rating could be used in practice. The 
wording of clause 59, concerning the duration of temperature 
tests for machines with continuous rating, appeared some- 
what doubtful, and it was suggested that, in order to reduce 
the duration of the test, a temperature gradient should. be 
stated of, sav. L deg. C. per hour, and that when this was 
reached, the test could be finished by making an allowance 
for the additional temperature. It appeared desirable that 
hesides the frequency the output of the generator used for 
the pressure test should be given. The items specified to be 
given on every nameplate were so numerous that it would 
be difficult to accommodate them on a nameplate of reason- 
able size. 

Mr. A. T. BARTLRTT said that the specification was remark- 
ably complete: he was glad to see that there was no mention 
ef the pernicious “ flashing test. He understood. that it 
had been verv deliberately decided to allow no tolerance in 
the matter of temperature rise, but he did not agree with 
this. There were errors of observation in measuring tem- 
peratures which were alwavs present even when such testa 
were made under laboratory conditions. Не agreed with 
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Mr. Everest concerning the importance of an international 
specification us helping international trade. Another reason 
lor such a specification was that it would become the only 
specification and thus free designers from having to deal 
with fancy specifications. 'Гһе specification was not intended 
to limit in any way the actual duty a machine had to perform. 

Mr. E. J. Kirrs said that according to the rules, motors 
for intermittent work had a short time rating of either one 
hour or JU minutes for temperature, aud were to be capable 
of withstanding on test for 30 seconds a torque 100 per cent. 
in excess of that corresponding to their short-time rating. 
‘the difficulty of fixing a time for a continuous run at full 
load, which should give the same temperature rise as the 
sanie load оп intermittent runs, was evident. Thirty minutes 
was too long for a continuous run for small motors on loads 
which they could carry satisfactorily on intermittent work 
With running time of two or three minutes. A short time 
rating of 15 minutes appeared to cover all cases of crane 
moturs used in practice. For the increased load, which a 
certain inotor could carry on а 15-minute rating, as conipared 
with its load on a 80-minute rating, there would be a large 
Increase in the temperature gradient between the copper 
Wires and adjacent parts of the motor, but if the temperature 
of the armature and field windings. was determined from 
the increase of resistance, there seemed no objection to a 
short-time rating of 15 minutes or even less. Presumably a 
test under short-rating conditions would not be repeated before 
the motor had tine to cool down to atmospheric temperature. 

Mr. N. JCSEPH endorsed the remark of Dr. Kahn that it 
would be of considerable utility if the specification in its final 
form included some standard of efficiency for motors. He 
suggested a table of efficiencies for varying sizes of D.C. and 
А.С. machines. He thought it essential that stress should 
be laid on the necessity for the name plate showing the rotor 
current of slipping. motors, and he would add, the field 
current of all p.c. machines. 

Mr. R. G. JAKEMAN said it was not clear why commutators 
and slip rings were only allowed a maximum temperature of 
90 deg. C., while the maximum permissible temperature for 
mica was 125 deg. C. With regard to field coils, Ње maximum 
actual temperature was 105 deg. C., and the maximum tem- 
perature by resistance 95 deg. C. The difference took into 
account the fact that the mean teinperature rise was measured 
by resistance, and he would like to know if it allowed for 
the deepest coils met with in practice; 10 deg. C. difference 
seemed rather high for the ordinary thin coils on large 
machines. In the list of particulars to be given when order- 
ing machines, rotary converters were omitted. 

Mr. A. R. Everest, in reply, said he would see that Dr. 
Kahn’s suggestion regarding the free use of explanatory notes 
in the new edition of the rules should reach the proper 
quarters. With reference to the suggested introduction of 
embedded temperature detectors within the inculating tube and 
adjacent to the copper conductors, it was doubtful whether 
such methods ought ever to be admitted for the commercial 
tests to which the Standardisation Rules essentially applied. 
With regard to the suggestion that the subject of test pres- 
sures for the field windings of synchronous motors needed 
further consideration and sub-division, the clause in question 
was the result of much careful consideration both by the 
B.E.A.M.A. and the Rating Committee, but any further con- 
sidered recommendations from the B.E.A.M.A. would receive 
every attention. Several considerations seemed to be involved 
in the suggestion that bv utilising embedded temperature de- 
tectors in service, the output of a large turbo-generator might 
be controlled with reference to the maximum permissible 
limit of temperature. In tropical countries the air when at 
the highest temperature was frequently at the same time 
highly saturated with moisture, so that little reduction in 
the temperature of the cooling air would result at such times 
from the use of the wet filter. With regard to increased 
output to be obtained in winter time, 16 must be remembered 
that the output available from the prine mover was, at most, 
only a few per cent. greater in winter than in summer, 
therefore it was not easy to see how any larger increase in 
output of the generator made possible by abnormally low 
temperature could be utilised. Better attention given to 
the selection of motors with respect to duty required was 
certainly desirable. Regarding the short-time rating, that 
was a rating established for test purposes in which a specified 
load was applied to a machine for a specified time, starting 
cold. Machines rated in that wav were employed particu- 
larly on intermittent service, and it was necessary that for 
апу particular service а short-time rating should be selected 
which was thermally equivalent, I.., gave the same tempera- 
ture rise as the intermittent load of service conditions. When 
a customer did not know from past experience which rating 
was suited to his particular service, the engineer-salesman 
should be able to advise. Possibly some explanatory note 
which would be of assistance might be added to the rules. 
Regarding the duration of temperature tests for machines 
with continuous rating, the present rule assumed that the 
shape of the temperature curve would be plotted and its 
ultimate value thereby predicted. А note explanatory to 
the rule might be of assistance in this matter. He was glad 
to hear the remarks regarding the assistance which might 
be expected in international trade bv the adoption of an 
internationally agreed basis of test rating. The temperature 
limits given in the International Rules were expressly defined 
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as being themselves the “ maxinum values"; hence, if a 
tolerance was to be employed it must be based on such lower 
value that with the tolerance added the." maximuin’’ was 
not exceeded. Referring again to the short-time ratings and 
the suggested addition of a 15-minute rating to the standards 
recognised, if the makers agreed to its desirability there 


should be. little difficulty with regard to its recognition. А. 


table of standard etliciencies for various sizes of A.C.. and 
D.C. machines was a matter which was largely in the hands 
of the makers themselves. If they were to agree upon the 
values of the etticiency suitable for the purpose, such lists 
might be usefully included in the rules. It was expected that 
the. revised British Rules would embody a clause recently 
introduced into the International Rules, which permitted 
commutator temperatures higher than the usual limits, sub- 
ject to special guarantees which were to be given regarding 
the performance. . 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YÉT PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DgLL АМО 
STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


“9,080. . Device. for suspension of glass illuminating bowls from electric- 
lamp holders." C. Н. Bakker. March 29th. : f 
9,083. *' Electrically-heated incubator." W. J. 
g. OS H. Circuit-conducting means for. electricallv-operated. apparatus within 
gimbalzsupported. casing, &&.“ К. I. Davies and R. D. METCALFE. 
March 29th. 

9.099, *' Receiving єєп” WrsteRN. Evecrsie Co. March 29th. (United 
States, January oth, 1916.) | 

9.103. *'* Device lor tilting shades of electric lamps." W. J. 
March 23th. 

9,107. Electric ovens." C. II. Lauri. March. 29th, 

9.127. Automatic signaller for wireless telegraphy and telephony." R. E. 
Gray. March 29th. 

9,141. ‘ Electric switches." P. Rusekr. March. 29th. > 

9,165. “Antiseptic telephone mouthpiece attachment.“ A. T. HUTCHINSON. 
March 30th. 

9.180. Means for obtaining electricity from the atmosphere and uses for 
the same." II. GO M-TCENETE. March 30th. 

9.221. Electric heating and cooking apparatus," J. J. J. M. KLUYINMANS. 
March 30th. f | 
9.222. “Oscillation generators.” 
(United States, June Ist, 1915.) 
9.223. Electrical transmission stems.“ 
30th. (United, States, May IFth. 1914.) | 
9.225. Telephone systems." Attomatic TELEPHONE MANUFACTURING Co. 
March 30th. (United States, May 28th, 1919.) 
9,236. “ Manufacture of incandescent lamps.“ 
March 30th. (United States, April 3rd, 1919.) 
9.28. Protective apparatus for multi-phase alternating-current circuits." 
METROPOLITAN-Vickiks ELbcrkicAL Co. March 30th. (United States, April 
4th, 1919.) 

9.251. ‘Electrolytic deposition of iron and treatment of deposits.” H. 
LovkLOocK and T. Try & Sow. March 30th. 

9,364. '' Morse-tapping instruments." J. Н. Hansen. March ЗІМ. 

9,273. ''Flectric switches to prevent. starting of internal-combustion 
engines.“ R. E. A. Akers and W. II. Briscoe & CO. March ЗІМ. 

9.279. Means for electrically detecting or estimating dissolved matter or 
impurities in water, &c. A. W. Емгоом. March dist. 


ANDERSON, March 29th, 


MARKHAM. 


WrisrEEN Еисткс Co. March 30th. 


, 


Westekn EtrcrkIc Co. March 


э WrsiriNGHOUSE. Lawr Co. 


9,336. “Electric transmission systems.!“ Western Exvecrkic Со. March 
Bist. (United. States, February Ist, 1918.) 
9,337. ©“ Electrical fusc-holders."" A. H. 
March 81м. 

9.341. '"* Processes and cells fer 
salts." M. MWM. DR MAN. March dist. 
9.345. Varving field. strength of. electric machines," 
WERKE. March Эч. (Germany, April 26th, 1917.) 
9.346. “Control of fell strength of electric machines.“ 
SCHUCKERTWERKE. March 31st. (Germany. June 7th, 117.) 
9.347. lerminal and sparkiog-plog tester." J. Davies and E. Lyons. 
March dst. | 

9.352. Protective. devices. for electric circuits and apparatus. 
Tuowsos Horsros Co, (General Electrie Со), Mareh 34st. 

9.473. '' Fittings for electric, gas, &., lighting." А. G. Braver and THE 
Sus Eveetrican Co. March ЗТ. 

N. r. Electromagnetic 
March ЗІМ. 

9,433. '' Thermionic relays or. amplifiers.’ G. A. Manner. April Ist. 
9,437. '' Electrolytic rectifiers”? H. Lerner. April Ist. 

9,438, “ Propulsion of 
RawonrH. April Ist. 
9.445. “ Electrolytic treatment of ores containing zinc, &e." ELECTROLYTIC 
Zinc Со. April Ist. (Australia, April 4th, 1919.) 

9. 4. Electrical indicators.” Barisan L.M. Ericssons MANUFACTURING 
Co and W. NI. Ckowr. April Ist. 
9.12. Cooling electrical apparatus.” 


MaxNwrLL and F. SHERGOLD. 


* 


SIEMENS SCHUCKERT- 


U 


SIEMENS 


+ 


Britis 


induction micrometers,” J. M. Боко. 


electrically-propelled vehicles or trains." — A. 


‚Сб. SCHROEDER. April. Ist. 

9453. “ Means for carrying off heat generated. in electrical apparatus.” 
G. SCHROEDER. April Ist. | | 

9.460. Dynamo-electric machines," б. A. Јонах and THe METROPOLITAN- 
Vickers ExvectkicaL Co. April Ist. 

9.48 3. Compound anode for electroplating and method of making same.” 
С. R. Deras. April Ist. (United States, December IZth, 1917.) 

0.487. “t Magneto-clectric machines" Brisa Tiromsox-dfouston Co. and 
A. b. Youso. April Ist. 

9.42. Sparking plugs for acry-motors, &c.“ А. 
(IJtals, April Ist, 1919) 

9,496. ** Self-supporting induction coils." De Forest RADIO TELEPHONE 
AND T&LEGKaPH Co. April Ist. (United States, April 4th, 1919.) ' 
9.519. '' Lighting-magnetos (ог cvcles, &e T, 
BELCE. April lst. (Belgium, October 2nd, 1919.) 


Custoza, 


electrolytic decomposition of alkaline 


April Ist. 


Soc. “ANON. LA МАСМЕТО ' 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

10,455. ELeCrRO-OSMONC PROCESS FOR | REMOVING WATER FROM MATERIALS, 
Elektro Osmose Akt. Ges. (Graf Schwerin’ Ges.). October 20th, 1917. 
(133,817). 

15,321. AUTOMATIC REGULATING SYSTEMS FOR DYNAMO-ELECTRIC 
British Thomson-Houston Co. (General Electric Co.) 
(139. N46.) | 
20.759. MAGNETO IGNITION SYSTEMS. 
August Jlst, 1918. (132,222. 

21,8531. ELECTRIC FURNACES. Е. 


MACHINED. 
November 8th, 1918. 


Compagnie Generale de Magnetos. 


Fenton. June 21st, 1919. (L39 R43.) 
. A919. 
1.464. Киксткїс TERMIN ALS. G. J. Parker and G. A. Parker. January 20th, 
1919. (139, 849.) 
2,401. ELECTRIC LAMP sockets. G. Frankel., January 30th, 1919. (139, 855.) 
3.158. TELEPHONE INSTRUMENTS, 
February 8th, 1919. (139,861.) 
3,835. METHODS OF USING THKEE-ELECPRODE JONIC TURES, 


WIRELESS TELEGRAPHY AND OTHER PURPOSES. L. B. Turner. 
1919. (139,867.) 

4,709. ALTERNATING CURRENT LIMITING APEAKATUS. S. Salto. February 28th, 
1918. (123,706.) 

4.791. CIRCUNS OF INCANDESCENT LAMPS. A. H. Railing and C. C. Garrard. 
Pebrusry 286th, 1919. (139, 876.) 

5,119. HEATING BY ELECTRICAL MEANS AND TO ANY DESIRED TEMPERATURE METAL 


KINGS OR BANDS OF ANY SHAPE OR SIZE. H. S. Binns. arch Ist, 1919. 
(131, 881.) 


6,024. STEP-BY-STEP MECHANISM FOR ELECTRIC MOTOR-SIARTERS,— A. Н. Railing, 
C. €. Garrard and W. Wilson. March 14th, 1919. (13:3, 889.) 

6,025. TROLLEY (HEADS OF ELECTRIC TRAMCARS AND THE LIKE, R. J. Clarke. 
March IIth, 1919. (139, .) 

7.032. CONNECTING-DEVICES FOR ELECTRIC. CIRCUNS. 
April 22nd, 1918. (125,943.) 
7,181. ELECTRICAL SWITCHES. 
22nd, 1919. (130...) 

7.501. AUTOMATIC. SWHICHING APPARATUS FOR TELEPHONE ENCHANGE SYSTEMS, 
Western Electric Co. (Western Electric Co.). March 25th, 1919. (139,900.) 
8.286. HOLDERS FOR WIRELESS DETECTING CRYSTALS. W. P. Thompson (V. 
J. Brochard). April 2nd, 1919. (139,904.) 

8.600. CABLE CONDUITS FOR ELECTRIC FRAVELLING CRANES. C. 
S. Н. Heywood & Co. April Sth, 1919. (139,913.) 

8,863. Rukosrars. F. C. Curtis. April 8th, 1919. (139,915.) 
9.284. ALTOMATIC WELDING — DEVICES, British 
(General Electric Co.). April 1ИҺ, 1919. (139,919.) , 

10,065. SragKING FLUG. W. G. Clayton, April 22nd, 1919. (139,933.) 

11,427. CARLES FOR ELECTRICAL MACHINES ADAPTED TO BE COILED AND UN- 
сопко. Eleetro-Agricultur. Aktiebolaget. June 7th, 1918. (127.812.) 

14,111. PRreskING ALUMINIUM OR ITS ALLOYS FOR ELECIRO PLATING. H. D. 
Cunningham. June 4th, 1919. (139.967.) 

14,080. Enecrkic switenes. R. L. Murray and Telephone Manufacturing 
Co. June 10th, 1919. (139,972.) 

14,776. ELŁCIRICALLY-HEATED LAUNDRY IKONS, F. 
June IIth, 1919. (139,973.) 

15,342. METHODS OF INDIRECTLY COUPLING A RADIO-TELEGRATHIC ANTENNA TO A 
HIGH-FREQUENCY  ALiEKRNATOR. March 15th, 1918. (128,575.) 


Western Electric Co. and V. Amberg. 


APPLICABLE FOR 
February 17th, 


Remy Electric Co. 


J. W. Ilan and Н. C. Tefield. March 


L. Browne and 


"Thonison- Houston Co. 


Angell and H. Angell. 


17.422. ELECTRICAL SIGNALLING APPARATUS. M. J. Railing and J. J. V. 
Connoughton. July Lith, 1919. (139,994.) 
18.005. SvaRKING PLUG FOR INTERNAL-COMBUSTION ENGINES, E. Piquerez, 


December. 18th, 1918. (156,098.) 


The A.C. Commutator Motor.— The a.c. commutator 
motor in its various forms has been developed principally 
for the purpose of obtaining adjustable or variable speeds. 
In general, control of speed with the А.С. induction motor 
implies variable or adjustable frequency in some form, and 
this, in turn, involves a commutator of some type. In con- 
sequence, the problem of commutating А.С. usually goes 
hand-in-hand with that of speed control. The simplest 
method, according to the author of a paper on this subject: 
in the Journal of the American I. E. E. for March, 1920, for 
viewing both the А.С. and p.c. conimutating problems, is to 
consider primarily the actual E.M.F.'s short-circuited by the 
brushes, and the resistance in the short-circuited paths, ir., 
the problem is largely one of the permissible amount of short- 
eireuit current. In the p.c. machine the h. Mu. . short circuited 
by the brushes is that generated by rotation of the short- 
circuited armature coils in the armature and external field 
fluxes. In the same way. in the А.С. commutator motor, there 
is an E.M.F. due to the armature flux or field, as in the D.c. 
machine, and in addition there are other E.M.r.'s due to the 
primary or field fluxes. The latter may be classified аз 
primary rotational and transformer E.M.F.'s. One limitation 
in the design of А.С. commutator motors, in general, is that 
these rotational and transformer E.M.F.'s are often larger in 
degree than the E.M.F. due to the armature flux. However, . 
the author contends that the commutation problem in А.С. 
motors is the same as for D.c. when all E.M.F.'s are taken 
into account. The major part of the paper covers the con- 
sideration of the different E.M.F.'s which should be taken 
into account in the various types of a.c. commutator motors, 
and it is shown in a general way that the E.M.F.'s involved in 
speed control also appear in the commutation_ problem. In 
the latter part of the paper certain general conditions of. 
commutation and brush operation are treated, and some 
figures are given for comparison of А.С. and D.c. commutat- 
ing limits. | 
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APRIL 23, 1920. 


No. 2,218. 


PROFIT-SHARING AND LABOUR 
CO-PARTNERSHIP. 


THE Intelligence and Statistics Department of the Ministry 
of Labour has just published a report of 244 pages, bringing 
the available information on this subject down to 1919, the 
last previous report having been issued by the Labour 
Department of the Board of Trade in 1912. 

At October 31st, 1919, the number of schemes in exist- 
ence was 182, representing some quarter of a million 
employed persons. The total number of schemes known to 
have been started was 380, one of which dated from 1829, 
while all the rest had begun since 1865. More than half 
have been brought to an end, and the average life of the 
abandoned schemes was about 85 years. Of the existing 
schemes, only 36 were inaugurated before 1901, and 95 have 
commenced since the beginning of 1911. "The average life 
of the schemes now in existence, excluding 29 started during 
1919, is about 14 years. 

Considered in detail, the report shows that there are very 
great variations in the numbers of schemes started from 
year to year; and it is stated that it is difficult to correlate 
these variations with the fluctuations which occur with 
greater or less regularity in other industrial statistics. 
From time to time profit-sharing attracts considerable 
interest, and great energy is displayed in the devising and 
inauguration of schemes, then activity dies down, and very 
little is done for several years. Тһе present time is one in 
which attention is focussed on profit-sharing as a means by 
which it is hoped that the identity of the interests of capital 
and of labour may be more fully recognised by all sides, and 
the legitimate claims of those concerned may be satisfied.. 

There can, we think, be little doubt in the minds of any 
that considerable progress has been made in the democratisa- 
tion of the outlook of those whose chief concern is with 
capital. Employers realise that they cannot hope to retain 
all the profite of manufacture, trading, or commercial enter- 
prise of any kind, while the manual worker remains a wage- 
slave. There has, in short, been much levelling down. 


Has the levelling up on the part of labour, of which there . 


has been some, been commensurate ? 
This is a most difficult question to answer. There is 
undoubtedly a tendency on the part of many manual workers’ 
Trade Unions to demand that by far the greater part of the 
profits shall be distributed in the form of wages. We have 
shown on previous occasions that this tendency is the 
inevitable result of centuries of inadequate remuneration 
and deplorable industrial conditions. The only hope of 
counteracting it is by the education of the mass of workers 
to that point when they become conscious that all those 
concerned in the industrial problem—capital, labour, 
and management—are mutually interdependent and 
necessary, the one to the other and each to each. When 
this fact is realised, we believe it will appear obvious that 
as all are interested in the results, all must do their utmost 
to attain them ; and it seems to us to follow logically that a 
system of payment by results, or profit-sharing, is the best 
means of bringing this about. : 
We know that this has been realised by many of th 
leaders of thought in the labour world, but it is certain 
that among the main body it is regarded with suspicion. 
It is felt that payment by results is bound up with what 
has been called “ scientific management.” Process specifi- 
cations, calling for the performance of a given task in a 
given way in a given time, hour after hour, day after day, 
are considered to be destructive of human initiative and 
enterprise. The man in the works says, in effect: You 
may have, on the capitalist side, great responsibilities, 
enormous issues may depend upon your judgment, and the 
mental strain involved may occasionally be too great to be 
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borne ; but the life you lead is of on altogether different kind 
from ours, the reward you reap is greater, and not one of 
you would change with a typical representative of our- 
selves.” The monotony of daily existence leads to the 
demand for such pay as will make it possible for the worker, 
if he wishes, to take a day or two off every week, which means 
that two days’ wages and time produce one day's results. 

It would appear, from the statements advanced on behalf 
of labour, that profit-sharing is opposed because of the close 
association between the firm and its workpeople, which a 
good scheme must produce. It is feared that those 
workpeople will lose interest in the welfare of their fellows 
in other concerns, and that the solidarity of the Union may, 
in consequence, be imperilled. Profit-sharing based upon 
particular firms, then, is not regarded with favour. The 
attitude of organised labour might possibly be different 
towards a system of profit-sharing based upon a whole 
industry, though recent events in the coal world seemed to 
indicate that a more selfish view existed. It would be very 
much more difficult to administer schemes having whole 
industries for their bases. The difficulty of ‘drawing 
definite boundaries would be great, and: a unification of 
interest among competing undertakings and their share- 
holders very much closer than anything existing at present, 
or likely to exist in the near future, would be required. 

Profits depend on the organisation of the undertaking, 
und this is mainly planned and brought into being by the 
employer, though the trained brain worker plays an impor- 
tant part. They also depend on economical buying of the 
materials required in manufacture ; and management, with 
clerical assistance which may or may not be organised, is 
entirely responsible for this part, even in the case of those 
large closed corporations which cover so much ground as to 
be practically self-contained. The sale of the finished pro- 
duct is carried out by the same class of workers, and upon 
efficient selling tactics the profits of any establishment Jean 
very heavily. The concern of organised labour—not, as is 
sometimes stated, of the worker, for the salesmen and 
buyers, the designers, engineers, and shop superintendents 
are all workers—is with manufacture, and labour's chief 
contribution to profit lies in the avoidance of waste, both in 
time and material. 

Organised labour claims that. only in this last province 
can it assist profit-making, and to make the worker's 
remuneration depend on profits will be to subject him to 
the operation of forces which he cannot direct or control. 
Workers of all classes have experienced the undoubted 
tendency which is manifested in its full evil ав completely 
in the electrical industry as in any other, to cut piece-rates, 
assign maximum limits to monetary reward, and generally 
to bring the employé up against a limit. This is strongly 
resented, and it certainly seems that an expanding system 
would be more effective in getting the last ounce out of all 
concerned. If a manager, let us say, received 1 per cent. 
on the first £10,000 of profit, and 2 per cent, on the second 


£10,000, would he not be far more interested in putting А 


his whole heart into the advancement of his firm's business 
than if, as is more generally the case, he were to be paid 
$ per cent. on the second £10,000? And this is a 
consideration which applies to all grades. | 
Profit-sharing, with its logical corollary, a share in 
direction and control, has prospered more in the gas supply 
industry than in any other, but the Report issued by the 
Ministry of Labour gives а vast amount of detailed 
information relating to every kind of commercial activity. 
On one page alone we find such various walks of life as 
oyster cultivation, printing, tea-blending, paint manufacture, 
farming, and shipbuilding, and these are schemes which 
are in existence at the present time. Equally full 
details, where they are available, are given of the schemes 
which have come to an end, во that information as to what 
defects to avoid may be extracted therefrom. The reasons 
for the abandonment of the schemes are stated, and we find 
that in some cases employers were dissatisfied, while in 
othera employés were apathetic. We should not like to 
suppose that in every case where the employers were dis- 
satisfied it was because the workers received too much, and 
vire versa ; but this was at least a probable cause in many 
instances, Апу scheme will be regarded ape thetically if it 
produces insignificant, results, and any scheme will be 


p 


regarded with suspicion if the means by which the results 
are arrived at are kept secret from those concerned. 

The development of the ideal scheme in every case is a 
difficult business, but we are convinced that it should be 
boldly tackled, and that the present is the right time to 
begin. 

en ет) 


AN exhibition in connection with the 
building trades is now in progress at 
Olympia. It is strongly held in elec- 
trical circles that new buildings should be wired for 
electricity ab initio. Obviously the Building Trades 
Exhibition is the place for exhibits of electrical wiring 
systems, and all kinds of domestic electrical apparatus. 
Consequently the electrical industry, being wide awake and 
enterprising as behoves a comparatively youthful and 
energetic member of the building trades, is fully repre- 
sented and very much in evidence at this exhibition, taking 
advantage of an excellent opportunity to catch the eye of 
the architect and engage the interest of the builder—what ? 
No? Is it possible that the opportunity has been messed ? 
That gas has it all its own way, and that electrical exhibits 
are almost conspicuously absent from such a show ? 

Alas !—it is but too true! While the gas interests 
occupy about в fifth of the floor space, there dre not half-a- 
dozen electrical exhibits of wiring and fittings. 

When will the electrical men wake up to the fact that 
they must seek and obtain publicity, in the right way, and 
atthe right time ? Fifteen electrical stands out of 255 !— 
and many of these, though excellent in themselves, in no 
way connected with the electrical equipment of new 
buildings —not a single exhibit of installation materials or 
wiring methods ! 


The Baiiding 
Trades. 


Ох Monday last the Chancellor of the 
Exchequer (Mr. Austen Chamberlain) 
made his Budget statement in the House of Commons. For 
some time past there has been fairly general acknowledgment 
of the necessity for steps to be taken to put the national 
fiaances in а fair way for carrying without unsteadiness 
the terrible burden imposed by the war. Оп the whole, it 
may be said, the nation was in а mood to stand new taxa- 
tion wherever really necessary for the. present in order to 
secure stability, and to promote abroad confidence in 
British credit. Increases in various expenses and taxes 
have been inevitable, and were а foregone conclusion ; for 
example, the higher wages bill of the Post Office has 
rendered changes in postal, telegraph and telephone rates 
necessary unless that department is to be conducted at a 
loss. The Budget is described as a tax on industry, and 
there is good ground for the criticism, though one cannot 
easily:imagine a practicable alternative. Most of the changes 
seem'likely to have a restrictive and restraining influence 
upon trade and industry, and we shall need to watch their 
effect ; but the continuing of the Excess Profits Duty has 
come as а surprise to the industrial world— still more its 
increase from 40 per cent. to 60 per cent. For some reason 
or other the impression had got abroad that because it had 
been so recommended to the Chancellor, the Excess Profita 
Duty was to give place to another form of tax. Instead of 
that, the Duty is retained, and increased, while the suggested 
substitute is to be imposed simultaneously as well, in the 
form of à Corporation Tax—5 per cent. on undivided profits 
of limited companies, concerns with less than £500 having 
exemption. As some sort of solatium, more imaginary 
than real, it may ultimately prove to be, there is to be 
due allowance made for the difference of 20 per cent. if 
any scheme of Capital Levy on war fortunes is brought in 
later in the year. At the moment of going to Press it 
seems probable that the addition to the Excess Profits 
Tax may not be approved, owing to the hostile recep- 
tion accorded to the propose] at Westminster, in the City, 
and in industrial circles generally. Among the welcome 
features of the Budget is the promised relief from double 
Income-Tax within the Empire. It is obvious from the 
statement of the Chancellor that trade and industry will 
have to contribute largely to the return of national financial 
stability. Already the burdens dae to industrial conditions 
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are occasioning continual and serious anxiety. and the 
troubles of business men promise to become still heavier. 
Amid all the suggestions, criticisms, and forebodings. which 
are in the air at the moment, we бап at least hold it certain 
that whatever happens, industry and trade will have to 
make an immense effort if they are going to weather the 
storm and carry on with profit to themselves after they 
have met the claims of the State. ` 


А NOTEWORTHY event in the German 
electrical engineering industry that has 
been under consideration for several 
months past, is now to take place by the practical amalga- 
mation of two big firms. Ап official intimation to this 
effect was made last week, when it was announced that the 
directors of the Berlin A.E.G. had decided to issue new 
shares во ав to be able to effect an interchange of shares 
with the Felten & Guilleaume Co,, of Cologne, and that the 
directors of the latter company had resolved to recommend 
the shareholders to accept the offer. The quotations for 
the shares of the Cologne company have recently risen 
largely, partly on rumours of purchases for foreign account, 
and partly because of reports of a prospective amalgamation, 
and they stand higher than the shares of the A.E.G. 

It may be recalled that close relations have existed between 
the two companies for a number of years. The first step 
was taken in 1910, when the prosperity of the Cologne 
company was threatened through the absorption of the 
Frankfort works of the Lahmeyer Со. The A. E. G. 
participated in the reconstruction, and took over the 
Frankf rt works, which, however, was subsequently closed. 
Shares to the amount of 16,000,000 marks in the F. and G. 
Со. were acquired for the purpose of establishing a 
community of interests, and of these shares slightly 
over 8,000,000 marks are still in the possession of the 
A.E.G. А new period of development then began, and the 
efficiency of the Carlswerk considerably increased in 
intimate co-operation with the Berlin company. 

A new factor in the situation has recently risen through 
a foreign group displaying interest in the Carlswerk. The 
group, the nationality of which is not disclosed, is said to 
have held out the prospect of guaranteeing the supply of 
raw and semi-finished materials to the Cologne company 
provided that the group were given an interest in the latter 
by the acquisition of shares. Negotiations on the question 
are only proceeding slowly, and the result cannot be fore- 
seen. In the meantime, it has been ascertained that shares 
have passed into foreign ownership. Dealing with the 
question of pressure from outside, the official communica- 
tion states that, on the one hand, negotiations would be 
facilitated if there were one big German shareholder capable 
of making binding agreements concerning participation in 
shares, and who, on the other, could form a counterpoise to 
the influence to be exercised. Having regard to this 
economic problem, which not only affecta the considerable 
holding of the A.E.G. but also the whole position of the 
Carlswerk, it was considered natural that such close 
relations should be established between the two companies 
also in the matter of capital structure as to be equal to an 
amalgamation. As a consequence, the directors of both 
companies have decided to recommend the shareholders to 
accept an offer on the basis of an interchange of three 
A.E.G. shares for two shares in the F. and G. Co., which 
will require 75,000,000 marks of the former for the 
50,000,000 marks of the latter. The directors of the 
A. E. G., therefore, propose to increase the company’s share 
capital by 100,000,000 marks, the difference between this 
amount and that required to carry out the projected trans- 
action being intended to strengthen the working capital. 

As far as can be understood from the official information, 
the sole object of the scheme is to safeguard the interests of the 
F. and G. Co. from the invasion of foreign capital to such an 
extent as to be able to control the Carlswerk. Yet it would 
have been possible for the directors to have attained this 
object in another way and without surrendering the inde- 
pendence of the company, namely, by the issue of preference 
shares having mauifold voting rights, as has been already 
carried out by many companies, and is still being proceeded 
with by others, in order to prevent foreign capitaliste from 


À Big German 
Àmalgamation. 


taking advantage of the depreciated German currency and 
the state of distress existing in the country. In any case, 
the success of the scheme of absorption, which is not con- 
tingent upon the presentation for interchange of a specified 
minimum number of shares, appears to be assured, as large 
blocks of shares in the F. & G. company are held by the 
directors and their friends. It is, moreover, not improbable 
that the eyes of the A.E.G. are also pointing in the direction 
of further acquisitions in the near future, so as to render the 
company absolutely independent in the matter of all kinds 
of raw and semi-finished materials for manufacturing 
purposes. 


THE strike of employés of the South- 
ampton Electricity Department, of which 
we give further particulars to-day, must 
be regarded as a very regrettable incident. It does not 
relate to wages or conditions of labour, questions in which 
public sympathy might be enlisted; the matter at issue 
is the right of & British citizen to resign from one Trade 
Union and join another Trade Union. 

On the strength of that question—a dispute between 
Unions, in no way affecting the employers, who in this case 
are the municipality, a section of the State—the employés 
went on strike without warning, and did their best to 
paralyse the diverse activities of the townspeople by cutting 
off the public supply of electric light, heat, and power. 
For a short time they were successful, but the engineers, 
with the help of volunteers, succeeded in restoring the 
supply, and later new men were engaged, with a firm promise 
of permanency. Several Unions are involved in the strike, 
but the Electrical Trades Union, as usual, is the ringleader. 

The dispute has now shifted to the question of reinstate- 
ment; the Corporation cannot discharge the new men 
without a gross breach of honour, and the certainty that on 
a future occasion its word will not be trusted. 

To sum up the situation, the men .struck without 
warning, against the community, on a matter with which 
the community had no concern whatever. Their action was 
inexcusable and entirely unwarranted, being based upon 
а dispute that might, and should, have been settled by в 
friendly conference between the Unions. The strike 
weapon should never be employed save in the last resort. 

[As we go to press. we learn that the strike has been 
settled by the dismissal of the new men, with two months’ 
pay, and the reinstatement of the strikers. ] 


The Southampton 
Strike. 


AS mentioned in a previous issue, it 
is proposed to transfer the undertaking of 
the German Transmarine Electricity Co. 
to a Spanish group, which is to issue 
interest bonds and shares in exchange for the ordinary 
shares in the Germany company, and to redeem the latter's 
preference shares at the price of 150 per cent, or a 
premium of 40 per cent. as they are nominally redeemable 
at 110 per cent. But the holders of the loan capital (bonds 
or obligations) appear to, be receiving scanty consideration. 
Between 1903 and 1913 the company issued seven series of 
bonds of the nominal value of 120,000,000 marke, and 
according to the last balance-sheet, which refers to the end 
of 1916, bonds for 105,350,000 marks were still in 
circulation. The bonds which are already terminable, 
were issued partly outside Germany, and with the exception 
of the loan of 8,000,000 marks of 1903, which was also 
issued in English currency (£150,000), they are repayable 
in German marks at a premium of 8 per cent. Having 
regard to the enormous depreciation of the mark, consider- 
able concern is being manifested by the holders of the bonds 
both in Germany and Switzerland, in consequence of the 
directors of the German company having given notice to 
redeem all the bonds without delay. If this intention is 
carried into effect, it will imply a heavy loss to the holders : 
in Switzerland alone the 1,000-mark bond is only worth 
about 80 fr., whereas at one time the capital value was 
1,250 fr. It is, therefore, suggested that in the interest of 
German credit abroad, the bonds should also be taken over . 
by the Spanish group, and be redeemed gradually by annual 
drawings, ав i8 customary. 


Investments in 
a German 
Company. 
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THE NEW BAKERLOO ROLLING STOCK. 


* 


(Concluded from page 484.) | 


Fig. 7 is an interior view of one of the cars; the 
interior steel panels are painted а dark cream, while 
the ceiling of the arched roof, which is constructed of 
agasote, is enamelled flat white. All unnecessary or- 
namentation is dispensed with, and no roof advertise- 
ments are to be placed inside the cars. The seats 
are upholstered in red and black rep. It will be seen 
from figs. 7 and 10 that strap-hanging is abolished; in 
place of the leather straps, strong vertical wooden bars 
are conveniently placed to give some sort of stability to 
passengers who are compelled to stand, and metal “ grab 
handles" at the seat ends serve the same purpose. Each 


Fig. 7.—INTERIOR OF NEW BAKERLOO COACH. 


person seated is assured of ample room, and comfortable 
elbow rests are provided between the longitudinal seats. 
Hat or light-luggage racks are fitted for the first time in 
tube railway cars, and below the seats electric heaters 
are installed. | 

With regard to ventilation, їп addition to the ordinary 
drop lights, ап air duct with perforations runs the whole 
length of the car. The illumination is by diffused light 
from opal bowls placed in а row along the centre of the 
ceiling, and globe lamps at the shoulder provide for 
passengers who wish to read, ав shown in figs. 7 and 10. 


Fic. 8.—INTERIOR OF DRIVER'S САВ. 


All the cars are fitted with emergency electric lights, which 
are supplied from accumulators carried on the motor-cars, 
and arranged in such a manner as to be automatically 
switched into circuit in the event of the main supply failing 
at any time. 

Fig. 8 is an interior view of the driver’s cab, while 
fig. 9 shows the control contactor gear. Figs. 10 and 11 show 
elevations, plan, and sections of the motor and trailer 
cars respectively. | 


The train control equipment was supplied by the 
British Thomson-Houston Со., Ltd., and is of the relay- 
automatic type. The normal method of operation with this 
system is to place the controller at once to the full parallel 
position when starting a train. The contactors are then 
picked up in their correct sequence by the current-limiting 
relay, which operates as soon as the motor current has 
dropped to a predetermined value. The relay consists of two 
shunt coils and one main coil. The latter carries current 
equal to that of one motor only. The actuating coils of the 
contactors are energised through one or other of the two 
shunt coils in such a manner that, if one is energised 
through one shunt coil, the next one to close will be 
energised in series with the other shunt coil. The two relay 
shunt coils act on two plungers controlled by gravity. 
Each plunger, when in its lower position, closes a disk 
switch in series with the other shunt coil; but when raised, 
due to its coil being energised, opens this switch. Thus, 
when one of the plungers is raised, the shunt coil, acting on 
the other, cannot be energised because of the break in the 
circuit produced by the above-mentioned switch, but 
although it is the contro] current that raises the plunger, so 
as to produce this break, it is the current passing through 
the main coil which maintains the break, and the plunger 
is not released until this current has dropped to the pre- 
determined value. Then the plunger falls and closes the 


Кїч. 9.—TRAIN CONTROL CONTACTORS. 


switch which completes the circuit for the next contactor 
coil to be energised. 

The principle underlying the method of control adopted 
in connection with the current-limiting relay is that, after 
a contactor has been picked up, as described above, its coil 
is immediately transferred, by means of interlocks, to 
another wire. There are thus essentially two operating 
wires, the picking-up wire and the retaining wire, although 
other wires are introduced for forward and reverse running, 
circuit-breaker setting, &c. As there are no main bus 
lines down the train, a potential relay is fitted on each 
motor car, which drops all contactors on that car when the 
shoes lose current. This is necessary, because when no 
current passes through the main coil of the current- 
limiting relay, it ceases to exercise its control over the rate 
of picking-up of contactors. 

The controller has four forward points and two reverse 
(series only), of which Nos. 2 and 4 are running pointe, 
where all resistance is cut out. A useful provision in the 
control is that, if, in the course of the automatic notching 
up, the controller handle is brought back to the first or 
third notch, as the case may be, the automatic closing of 
contactors is stopped, but those already closed are kept up. 

The working of the safety button on the controller 
handle differs from the London Electric Railway standard 
in that the safety button cannot be released, except when 
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FIG. 10.—ELEVATICN AND SECTION OF NEW BAKERLOO TRAILER CAR, 
Fig. 11, CELEVATION, PLAN, AND SECTICNS ОЕ NEW BAKERLOO MOTOR CAR. 
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the handle is at the off position. If, however, the handle 
itself be let go, it flies back to the off position, when current 
is instantly cut off, and the brakes are applied throughout 
the train. 

Another safety device, which is now part of the standard 
L.E.R. equipment, ia the control circuit governor. By 
interrupting the control circuits this device prevents the 
train being driven forward, unless the main pipe of the 
Westinghouse brake is charged with air and the trip-cock is 
cut їп, 

Each motor-car is fitted with two G.E. 212 motors of 
240 H.P. each, which are geared for a free running speed of 
from 40 to 45 M.P.H. | 

In conclusion, our thanks are due to Mr. А. R. McCallum 
for providing us with an opportunity to inspect the new 
stock, and also for the loan of photographs and drawings 
from which the above illustrations were reproduced. 


THE BUILDING TRADES EXHIBITION. 


IT is exactly 25 years ago since the first building exhibi- 
tion was held at the Royal Agricultural Hall, London ; in 


1907 it was transferred to Olympia, where it has since been - 


held biennially up to the year 1913. The present 
Exhibition, which was opened at Olympia on April 10th, 
and closes to-morrow, is the first purely technical one of 
Ив kind entirely devoted to the building trade, to be held 
since the outbreak of war, and the promoters have succeeded 
in assembling a fine collection of materials and plant. The 
Exhibition is, therefore, of more than usual interest. А 
party of French gentlemen interested in building, and 
particularly in refractory goods, was to come to London to 
attend the Exhibition, and afterwards a conference of French 
and British manufacturers on refractory goods was to be 
held. A number of visits and conferences of associations 
and societies interested in building were arranged to take 
place during the period the Exhibition remains open. 

Although the exhibits are of much interest, there is very 
little of an electrical nature to be seen ; only on some 15 out 
of a total of nearly 285 stands are electrical goods exhibited. 
In what follows, a brief description of these exhibits is 
given, but nothing new was noticed, most of the exhibits 
having been shown at other recent exhibitions. 


THE TITAN LirT Co., LTD., London, has on view a five-floor, 
push-button lift machine of the drum type suitable for carrying 
four passengers; a service lift suitable for loads of 1 cwt., also 
push-button controlled, and V-sheave type four and six-passenger 
machines arranged for push-button or car-switch control. 

Messrs. MANN, EGERTON & Co., LrpD., London, show self- 
contained sets for lighting, cooking, and heating, in country 
houses, both by electricity and by the Willett” air-gas system. 

Messrs. R. A. LISTER & Co., LTD., Dursley, also show an electric 
lighting and power plant suitable for farms, country houses, &c., 
of the automatic type, having a capacity of 1 Kw. at a pressure of 
56 volts. Various sizes of petrol and oil engines, as well as a single 
ram pump driven by a 2-H.P. petrol engine are also included in this 
exhibit. 

THE RAWLPLUG Co., LTD., London, has on view patent fibre 
plugs which are used for fixing screws into any sort of material ; 
the plugs require no skilled handling, nor do they damage th. 
surrounding material, and they are invisible whenin position. The 
exhibit, which attracted well-merited attention at other recent 
exhibitions, includes excellent specimens of work in all classes of 
materials, Frequent demonstrations of the uses of rawlplugs and 
the advantages over the usual method of obtaining a fixture are 
given. 

TAE METROPOLITAN-VICKERS ELECTRICAL Co, LTD. Man- 
chester, shows a selection of domestic electric heating and cookir:: 
devices, as well as electric fans, switches and metallic-tilamen. 
lamps. А selection of porcelain insulators of various types and 
sizes is alao shown. 

Messrs, PETTERS, LTD., AND VICKERS PETTERS, LTD., Yeovil, 
exhibit an electric lighting set, consisting of an internal com- 
bustion engine couple 1 to a 2 5-Kw. Metropolitan-Vickers dynamo, 
generating at а pressure of 50 volts. The set starts on a small 
quantity of petrol, changing over automatically to paraffin, on 
which it runs at low fuel costa. 

Messrs. BUILDING PRODUCTS. LTD, London.—This firm's 
specialities are interesting to the engineering, as well as to the 
architectural, profession. Rigifix" bolt-hanger sockets and 
slotted inserts are used for embedding in reinforced concrete beams 
and coluinns for the purpose of attaching mechanical equipment 
without the necessity of cutting into the finished concrete. 
Specimens of various types and fittings and photographs, also 


miscellaneous specialities connected with reinforced concrete 
construction, are shown. 

THE STURTEVANT ENGINEERING cô., LTD., London.—This 
exhibit consists of electrically-driven turbine vacuum cleaning 
plant for large and small buildings ; ventilating plant and fans ; 
and а 0°5-н.Р. portable turbo-electric suction cleaner, with a small 
power consumption for work done. | 

Messrs. F. & C. OSLER, LTD., Birmingham, exhibit electric 
lighting fittings in wrought and cast metals, English alabaster, 
and cut crystal glass, in classic styles, suitable for use in domest io, 
ecclesiastical, and public buildings. 

Messrs. Wavaoop-Oris, LTD., London, have an electric 
passenger lift working to convey visitors up to, and down from, 
the gallery. The lift is arranged for dual control—by car switch 
with ап attendant in the car, and automatically without an 
attendant, by push-buttons in the car. A change-over switch is 
fitted to the car, which is of up-to-date design апа construction of 
steel and glass. The wrought-iron enclosure work illustrates one 
of the many designa that can be arranged, and two different forms 
of position-indicators are shown. An "'electroil ” lift, consisting 
of a direct-acting ram beneath the platform, operated by a patent 
oil pump which is coupled to an electric motor and electrically 
controlled, is also shown, together with working models of different 
types of lifts and a number of accessories. 

MEssk8s. HOLOPHANE, LTD., London, exhibit lighting fittings 
and glassware, including standard reflectors in all sizes; these 
prismatic reflectors are made in types giving extensive, intensive, 
and focusing light distribution to suit varying heights of build- 
ings. Reflector bowls and prismatic glassware in four sizes, and 
giving a strong, soft downward light; semi-indirect units 
designed for decorative and diffusive effects; concealed" pris- 
matic shop window reflectors: & new design of reflector-refractor 
for interior lighting, employing & combination of reflective and 
refracting properties ; and street lighting refractors, a two-piece 
enclosing bowl designed to give lateral light distribution, and 
having & smooth surface both inside and out to facilitate cleaning, 
are also to be seen on this stand. А 

MEssRS. MARRTAT & Scott, LTD., London, show a complete 
electrio service lift in operation, the control being effected by 
momentary pressure on suitably marked buttons. Safety in opera- 
tion is assured by several fitments. A standard passenger lift oar 
is exhibited to demonstrate the action of the safety gear, which 
device, in the event of stretching or failure of the liftiug ropes, 
automatically operates and sustains the load by gripping the guide 
runners, The car is shown fully loaded аза supported by the gear. 
A line of standard controlling equipment is also shown. 

MEssps. BRITISH ELECTRIC VEHICLES, LTD., CEurchtown, South- 
port, show electric battery industrial trucks and an accumulator 
locomotive similar to those that have been described in our pages 
from time to time. The trucks are manufactured in five different 
standard patterns and capacities, in addition to being built to meet 
special requirements when so desired. The locomotives are manu- 
factured to suit any rail gauge, and to haul 10, 20, and 50 to 75 
tons each. 

CABRON CoMPANY, of Carron, Stirlingshire, has a fine show of 
heating stoves and cooking ranges, heated by both coal and gas as 
well as by electricity. A considerable space has been set apart for the 
exhibition of a selection of the firm's well-known electric heating 
and cooking apparatus, which comprises cookers, grills, fish fryers, 
hot-plates, electric kettles, irons, and glue pots. There are, in 
addition, several models of electric fires in various finishes, and the 
manner in which electric fires can be attractively fitted to existing 
chimney breasts is effectively shown in one typical example in the 
form of a complete electric fireplace. 

MESSRS. UNDERWOOD (MANCHESTER), LTD., of Manchester.— 
On this stand is exhibited the well-known “ moonstone " illuminat- 
ing glassware, which is of Canadian manufacture throughout, 
consisting of lighting units for indirect lighting. It is neither 
opaque nor transparent, but is between the two, and when lighted 
exhibits & uniform luminous appearance, diffusing the light in & 
manner very restful to the eyes. It is claimed that in passing 
through the glassware the light loses very little of its illuminating 
power, and is not coloured in the slightest degree. A large variety 
of table standards, &c., together with an instantaneous electric 
water-heater are also to be seen. 

Messrs. ALLOY WELDING Processes, LTD, London, exhibit 
samples of structural steel work, in which the joints are welded 
instead of being riveted, as is usual practice. Samples of tramway 
rail welding and other work carried out by the A.W.P. process, and 
different types of electrodes, are also on view. 


Emigration of Workmen from U.S.A.— Recent reporta 
rhow that workers are leaving the United States at the rate of 
1,000 aday. Most of them that emigrate will not come back, and 
few will come to replace them. Wholesale emigration of this kind 
will harm industry, lessen production. The electrical industry will 
suffer in proportion to the others. But this very thing, inva way. 
may prove helpful to the industry, as it will result in renewed 
activity in search for, and invention of, labour-saving devices, and 
in new applications of the use of electrical energy. Developments 
during the war period proved that electricity, through its numerous 
applications, replaced in some measure the loss of man-power in 
the industrial world. It did it then, and it can do it now if a real 
shortage of man-power results from the heavy tide of emigration, 
Electrical Review, Chicago. 
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| THE CURRENT TRANSFORMER. 


By C. W. 


THE following is an outline of the principal characteristics 
of current transformers used for operating aiternating- 
current instruments, such as relays, ammeters, and watt- 
meters The subject is dealt with from the standpoint of 
the user. 

Engineers responsible for the constructional side of 


switchboard work generally look on instrument transformers ' 


as а necessary evil, and their requirements are that the 
primary windings should have ав few turns as possible, and 
that the sectional area of copper and the insulation used 
should be very liberal. In many cases it is specified that 
single-bar primaries only are allowable. The reason for 
this attitude із that transformers with multiple-turn 
primaries are liable to break dowh between turns in the 
case of potential surges, and to act as fuses during the 


Fig. 1.—GENERAL DIAGRAM. 
Vector Diagrams for Current Transformer. 


enormous rushes of current which pass through them when 
faults occur. These points are specially important on 
systems of large K.v.A. capacity, and the only note that 
need be made on them is that, although the secondary 
winding is almost as important as the primary, it is very 
seldom mentioned in specifications. Оп low-tension 
systems, open-t transformers are used; but on high- 
tension systems they must be enclosed and insulated with oil 
or “compound.” The latter type is much superior, as it 
requires less supervision and is far easier to keep clean. 

The testing engineer for whom ‘accuracy is the essential 
point wants a transformer in which the seconaary current 
is an exact reproduction on a reduced scale of the primary 
current. It is a fairly easy matter to fultil this require- 
ment so far as numerical ratio is concerned, and at the 
same time to satisfy the constructional features mentioned 
above. To be a true reproduction, however, it is necessary 
that the reversed secondary current should be exactly in 
phase with the primary, and this can only be the case when 
there are many primary ampere-turns. 

As the importance of this aspect of the subject is 
extremely great, an outline of the elementary features of the 
current transformer will not be out of place, although it 
has already been exhaustively dealt with. 

In fig. 1 the notation is as below :— 


I, —Primary current,» — turn ratio. (Secondary turns — 
primary turns). 

I, —Secondary current. 

Im —Magnetising current. 

E, — Secondary induced E. M. y. 

I, - Secondary terminal E. M. r. 

ф —Phase angle of transformer. 


The essential purpose of the diagram is to show what 
determines the transformation ratio 1,/1, and the phase angle 
$ (the angle between the primary and reversed secondary 
current vectors). The diagram is drawn in the following 
steps :— 

1. Draw 0 E, to represent the secondary terminal voltage 
== secondary current (1,) x secondary load impedance. 

2. Draw 01, to represent the secondary current in 
magnitude and direction. 

3. Draw E, E, parallel to Із, representing the voltage 
drop in the secondary winding. This gives o h, the 
secondary induced k. M. r. 


MARSHALL, B.Sc. 
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4. OF perpendicular to o E, through o represents the flux 
in the core of the transformer. 

5. O Im drawn slightly in advance of the flux vector 
represents the magnetising current. 

6. n 1, + In gives Or; the primary current. 


The load on the secondary is generally almost non- 
inductive, and the ratio and phase angle may be approxi- 
mately determined from— 


ці, = 2 + Yr, In = power component of Im. 

and tan Ф == 1“ /n 1, I"m = wattleass „ A 

These equations can readily be verified by a perusal of 
fig. 2. The deduction to be made from them is that both 


ratio and phase angle are directly dependent on the 
magnetising current and accordingly on the ampere-turns 


CURRENT 


POYENTIAL 


—— 


Fia. 2. —DIAGRAM FOR NON-INDUCTIVE LOADS, СТ. Current transformer under test; w. and wa, Wattmeters. 
Fig. 3.—TEsT TO ILLUSTRATE EFFECTS OF PHASE ANGLE. 


of the windings. It is also clear from the diagrams that 
the reversed secondary current is in advance of the primary . 
current by a small angle referred to above as the phase 
angle of the transformer.” The importance of this angle 
lies in its effect on the indications of power and energy 
meters used in conjunction with transformers. On lagging 
loads the effect of the phase angle error is to increase the 
instrument reading and on leading loads the converse holds. 
To give readers an idea of the numerical values of the ratio 
and phase angle variations with different types of trans- 


- formers graphs have been drawn, showing the variations of 


these for two transformers, one being of very high quality, 
while tlie other is of the ordinary commercial grade. "These 
are shown in fig. 4. Instead of plotting ratios directly, it 
was thought preferable to plot percentage errors in secondary 


Commercial Transformer. Standard Transformer, 
t*rce!u OF RATIO VARIATIONS 


7 ERROR IN 12 


—— B volt-ampere loading: . . 25 volt ampere loading, both non-inductive. 


Fid. 4.—COMPABISON BETWEEN CURRENT TRANSFORMERS, 


current, so that а positive error should mean that the con- 
nected instrument would read high. It will be noted that 
the ratio of the standard transformer with a load of 5 volt- 
amperes was constant within 1/1000 from full load to tenth 
load current. 

A simple experiment, which shows the great importance of 
„phase angle in power measurement, consists in making 
a comparison between the readings of a good total current 
wattmeter and one whose current coil is supplied from a 
current transformer (preferably one with bad phase-angle 
characteristics). The scheme of connections is shown in 
fig. 3. The current and potential circuits are supplied from 
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separate sources which can be varied in phase with respect 
to each other. If the volt-ampere load on the two watt- 
meters is kept constant, and if their readings are varied by 
changing the phase relationship between the current and 
potential, the effect of the current transformer phase angle 
will be shown very clearly. Fig. 5 shows the results of 
such a test on a 500/5 current transformer, with a bar type 
primary. It will be seen that on low power factors, the 
errors are very large, and that under ordinary conditions 
(lagging loads) they will be positive, i.e., the wattmeter 
connected to the transformer will read high. The ratio of 
the transformer tested was almost exactly correct at 5 Ү.А. 
load, and was approximately 2 per cent. wrong (secondary 
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& ERROR IN WATTMETER READINGS 
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4 LI 6 ` 
POWER FACTOR 


Fic. 5.—HErrEecT or Power FACTOR ON PHASE-ANGLE ERRORS. 


current low) at 25 v. A., hence it may be said that ratio 
tests by ammeters are almost valueless. 

The final message of these notes is to emphasise the fact 
that phase-angle is of vital importance in power and energy 
measurements, and that ratio tests should be made by means 
of wattmeters rather than ammeters. This, of course, is 
well known to all engineers engaged in instrument testing 
on a large scale, but it is hoped that the information given 
may be useful to others less fortunately placed as regards 
testing equipment. It may also help to persuade the few 
reactionary managers who remain, that it is in their own 
interests to provide sound testing apparatus for their 
assistants. Those who wish to pursue the subject further 
will find the following articles of interest :— 

1. Instrument Transformers. Chapter XII of ** Electrical 
Measurements,” by К. A. Laws. 

2. À Study of the Current Transformer. P. G. Agnew. 
Reprint No. 164. Bulletin of the Bureau of Standards. 

3. The Selection of Current Transformers. N. W. 
Lofvengren. British Westinghouse Gazette. Vol. III, p. 584. 

Nos. 1 and 2 treat the subject in detail, and give 
extensive bibliographies. 

No. 8 is extremely readable, and is strongly recom- 
mended. 


THE INTERNATIONAL ELECTROTECHNICAL 


COMMISSION. 


As mentioned in our last issue, meetings of the Advisory 
Committees of the I. E. C. were held in Brussels from March 
27th to 3lst inclusive. 

In addition to the secretaries, about 35 delegates were 
present from eight different countries, the British representa- 
tives being: Major K. Edgecumbe, Messrs. A. R. Everest, 
A. J. Stubbs, C. Rodgers, W. B. Woodhouse, C. Н. Word- 
ingham, C.B.E., and C. C. Wharton. 

Hating.—The first volume of the I.E.C. Rating Rules for 
electrical machinery for machines not exceeding 5.000 volts, 
750 K. v. A. rated output, and 50 cm. in length axially, had 
been previously approved for issue; this meeting therefore 
devoted most of its time to the consideration of questions 
which would apply to larger machines. It was agreed to 
recommend that the dielectric tests given for small machines 
should apply also to large machines, with the exception of 
turbo-alternators. With regard to the latter, the French 
Conunittee's proposals that the high-voltage tests should be 
increased. were referred to the National Committees for con- 
sideration. The use of embedded temperature detectors for 
the acceptance tests of electrical machinery was again dis- 
cussed; and whilst it was generally agreed that these should 
be used in the case of large machines, there was still a very 
considerable difference of opinion as to the limit above which 


the use of this method of measurement should be compulsory, 
and the question will need further consideration. "The Ameri- 
can Committee recommended the use of embedded temperature 
detectors for all rotating machines larger than those dealt 
with in Vol. 1 of the I.E.C. rules, whereas the British Com- 
mittee proposed their compulsory use tor acceptance tests only 
for turbo-generators and similar machines over 5,000 К.У.А., 
whatever the voltage and core length, and for other rotating 
machines over 90 cm. core length, whatever the K.v.a. and 
voltage, or over 65 сш. core length, if over 6,000 volts, what- 
ever the K.v.4. With regard to the terminal markings given 
in appendix 1 of the I. E. C. rules, it was not agreed to re- 
commend these for adoption, as the American Committee 
pointed out that it was undesirable to fix terminal markings 
for transformers until terminal markings for motor and control 
apparatus had been settled; the American Committee was 
invited to forward а specific recommendation on this point. 

Graphical Symbols.—The British delegates submitted the 
British. list of graphical symbols which had been prepared, 
but not yet issued. This list had been based on the proposals 
received from the Italian National Committee, the B.E.A.M.A., 
and many other sources, and many of them were adopted 
for recommendation to the National Committees for acceptance 
internationally. 

Nomenclature.—The work on nomenclature which had been 
suspended during the war was commenced.. The general 
principles upon which the work should be developed were 
discussed, and it was decided to prepare an international elec- 
trotechnical vocabulary taking into consideration all the exist- 
ing national vocabularies, each National Committee to add 
a translation of the definitions in its own language in a 
national edition. "The vocabulary should be compiled во as 
to include a definition of the word in English and French, and 
in such a way that there would be no difficulty in finding, 
either in the vocabulary or in an appendix, the equivalent 
words in the various other languages. It was felt that it 
would not be possible in the official publications to extend 
beyond the official languages of the I. E. C., namely, English 
and French. In order to hasten the work, a sub-committee 
was appointed consisting of one delegate from each of eight 
countries, and a meeting of this sub-committee is to be held 
at Zurich in June. 

А recommendation proposed by M. Paul Janet was accepted 
for reference to the National Committees, to the effect that 
it was very desirable that the National Committees should 
exercise in their respective countries a moral influence to 
prevent or to stop the formulation of electrotechnical terms, 
definitions, and symbols which would ultimately present a 
serious obstacle to international agreement. 

Standard Pressures.—The Advisory Committee on Standard 
Pressures for Insulators considered various proposals which 
had been submitted by the National Committees, and finally 
formulated a series of standard high pressures together with 
the proposals for the high-pressure test in each case. These 
proposals will be submitted to the various National Com— 
mittees for their consideration. 

It is proposed to hold the next meeting of these committees 
in Paris in November. 

A report of each of the meetings, giving the proposals in 
detail, will be available very shortly. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
qat ions at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Chelmsford Street Lighting Contract. 


As the Press has drawn attention to the fact that Chelins— 
ford has decided to revert to the use of gas for street lighting 
of the borough, I would ask you to publish this letter explain- 
ing our view of the case. 

The streets of Chelmsford have been lighted by electricity 
for over 30 years. It has been stated that Chelmsford was 
the first town in the United Kingdom to use electricity ex- 
clusively for street lighting. My recollection of the matter 
is that Fareham was hghted in this way a few months before 
Chehnsford. There is no doubt, however, that Chelmsford 
was one of the pioneers, and it has alwavs maintained its 
position in the electrical world. The = old-established firm 
of Crompton & Co. is still pre-eminent in the manufacture of 
electrical machinery, and im more recent veurs Marconi's wire- 
less telegraph works have, by their establishment at Chelins- 
ford, associated the town with another branch of the electrical 
industry. 

The contract under which we carned out the street lighting 
at Chelmsford came to an end on March 31st last. and it was 
not renewed, as our tender for a new contract was not 
accepted. 

In 1914 the main street of the town was lighted by flame 
arc lamps, the other streets by means of 100-c.pP. Incandescent 
lumps except for a few which were lighted by gas. 

Our tender which was refused provided that we should 
light the main street by means of 4-watt lamps taking the 
sume amount of energy as the pre war arc lamps, and for this 
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we tendered the pre-war.price. For the other streets we 
tendered at an incrase of 59 per cent., i.e., £5 instead of 8 
guineas per lamp per annum. These prices are, surely, & 
moderate increase in view of the changed circumstances with 
regard to the cost of material and labour. 

We have not been told why our tender was refused, but 
we understand that the gas lighting scheme shows a saving 
on the rates we put forward. | 

The Chelmsford Gas Co. was some years ago taken over 
by the Cheluisford Corporation, and the rate of 3s. 5d. per 
1,000 cu. ft. charged by the Gas Co. in 1914 has now been 
increased to 58. 7d., an increase of 64 рег cent. 

In, the past we secured the street lighting in competition 
with gas; it would appear, therefore, that it is proposed to 
provide gas for street, lighting purposes much below the 
present, price to the general public; moreover, it will, of 
course, be necessary to provide gas lighting equipment for 
all the: streets, and at present prices. ; 

We can quite understand that having acquired the gas 
works, the-Corporation of Chelmsford is desirous of providing 
its own street lighting, but would like to take this opportunity 
of pointing out that its decision cannot have been influenced 
by any unreasonable demand on our part. 

um s K. Moncrieff, 

Managing Director, 
The Electric Supply Corporation, Ltd. 
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| London; E. C. 
| April Lith, 1920. | 


" "t ` Electrical Appliances in Bathrooms. 


With reference to your article in the ELECTRICAL REVIEW 
of the 16th inst.; is it not a fact that switches in bathrooms 
are the most frequent cause of electric shocks? If contractors 
would only use a high-grade rotary switch, all-china switch 
with china dollv, or, as an alternative, place all switches at 
about ceiling level controlled by strings, this would avoid 
trouble and would not unduly increase the cost of installation. 
For- wiring I favour lead-covered cable and sealing-in boxes. 


2 «s СТУ Electrician. 
April 14th, 1920. . 
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Capitalists All. pe 9 
Your interesting article boiled down means what has often 
been suggested before, viz., that workmen shall share in the 
profits as they increase, as the shareholders do. Good. But 
what about when the profits decrease? 
ои | 1 F. Perceval. 


Manchester, April 13th; 1920. 


. [It is not our article. The author deals with the point in 
the concluding instalment to-day.—Evos.. Bee. REv.] 


E E . Electric Japanning Ovens. 


'Í was much interested.in reading your notes re electric 
japenning ovens. Perhaps you would consider the following 
experience with electric stoving of equal importance to your 
readers, and worthy of space in your next issue. | | 

It is over eight years since my employers installed а battery 
of nine varnish stoves for stoving varnished printed tin 
sheets. These stoves were heated by gas, and the temperature 
of each stove was from 180 deg. C. to 290 deg. C., according 
to the class of work being stoved. The size of each stove is 
18 ft. deep, 6 ft. wide, and 6 ft. high. .. _ E 

In 1913 I converted four of these gas stoves for electric 
stoving, and Ї am more than satisfied with the results. 
these four stoves were converted I have been able completely 
to shut down the.remaining five gas stoves, and, we are able 
to get through more work, in the same time, with four electric 
stoves than was possible with the whole nine gas stoves. 

Comparing the actual cost of clectricity against gas, we 
find that the cost of gas per 1,000 sheets stoved is 10 per cent. 
less than that of electricity. "The advantages of electric stov- 
ing are chiefly :— ?: 

Greatly increased output. 

No fear of explosion. 

Easy to control. 

Purer atmosphere, and 

. Much better work turned out: 


There may be other users of electricity in this country for 


the same class of work, but I have not up to the present 


heard of any. - | | 

| Alfred Rider, A.M.I.E.E. 

“Hull, ^ ^ | , | 2 
April 15th, 190. 


The Commercial Efficiency of Fuel. Е 


“I am somewhat surprised that you repeat your statement 
that in the discussion in Birmingham the case of electricitv 
was not adequately presented, in view of my pointing out 
that the report on which you admittedly based your conclu— 
sions is, an imperfect one. | 

It was not possible, I think, for an adequate report to be 
put in the Press unless very much more space had been given. 
For example, I myself spoke, I believe, for as long as any of 
tbe other speakers, and yet the report of my remarks was 
suppressed altogether. This is probably my own fault, as 


Since 


owing to pressure of work I did not prepare a typewritten 
copy of my speech, and I do not make any complaint about 
it not being reported, but I certainly feel that the other 
epeakers and I have a just cause for complaint of your action 
in making the statements you have without being fully in- 
formed of what took place on the occasion of the debate in 


question. 
| C. C. Garrard. 
Chairman of the South Midland Territorial 
` Centre of the Institution of Electrical 
| Engmeers. |—— , , | 
Witton, Birmingham. | 
April 10th, 1990. 


[So far as opinion is concerned, we are entitled, and аге 
able, to form our own opinion without assistance. But Dr. 
Garrard assures us that we are not in possession of the facte, 
and that the report, though provided by the authorised 
reporter, and said to have been revised by the speakers, was 
far from representing the discussion. Very well, then; it is. 
obviously common ground, that the report of the discussion 
does not adequately present the case for electricity. We 
accept that position, and the speakers leave the court without 
a stain on their character.—Eps. Errc. REv.] | 
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| licit Commission. B 
It is an unfortunate fact that the electrical trade is none 
too free of underhand methods, but it is not often that one 
has experience of so gross a misdemeanour as the following 
letter, which is dated from Walsall, and addressed to this 


firm :— . M" 

Walsall, MES 
April 15th, 1920. 
Dear Sins, | B 

I beg to ask you if you will let ше know what com- 
mission you will let me have on all orders for switch gear. 
The orders would be for single, double, and triple, pole 
switches ranging from 30 to 150 amperes. Now, if you like 
I will have the orders sent to you by a firm in this town. 
I can assure you they will open an account with you. if I 
ask them, for I am in charge of their large electric plant. We 
are always in want of switches, and I had six of your single- 
pole switches two years ago, but through another firm, and 
I may say they have been exceedingly good ones. Y 
My firm need not know that you would give me commis- 
sion. I should also be glad if you would send lists of your 
switches and other electrical goods you supply. | 
Trusting I shall hear from you and your agreement. 


Faithfully yours, 

, , . | ' X. X. XIII. 

(We refrain from giving the name.) HUE 

| The Cantie Switch Co., Ltd. 

. Nottingham. | n 5 
April loth, 1920. 


(There is a brazen candour about this proposal which 
compels admiration—but in no way lessens the iniquity of the 
intention, while it aggravates the insclence of the suggestion 
that the firm would stoop to such practices. Walsall. firms 
would do well to search out the writer and prosecute him.— 
Eps. Eurc. Rev.] 

a, | 

The Conjoint Board of Scientific Societies, —The annual 
report for 1919 states that four societies were admitted to 
wembership, the Royal Statistical. Society, the Rontgen So- 
ciety, the Illuminating Enginecring Society, and the Sur- 
veyors’ Institution, bringing the total number of constituent 
bodies up to 57. Three ordinary meetings were held, and 
also a special meeting to consider tue reports of the Com- 
mittees on the Metric System and the Patent Laws. ‘The 
Committee on Water Power, under the chairmanship of Sir 
Dugald Clerk, K. B. E., F. R. S., claim to have stimulated con- 
siderable interest in the subject, and that steps are being 
taken in many parts of the Empire to survey water resources 
for the development of electricity. The report states that 
“During the year a number of applications for advice or 
assistance have reached the committee from various Colonial 
Governments interested in the development of their hydraulic 
resources. These have served to strengthen the opinion of 
the committee, expressed in their first report, that some 
permanent central bodv is urgently required to co-ordinate, 
advise, collect, and distribute data relating to water powers 
throughout the Empire. In view of this opinion, the com- 
mittee- welcome the suggestion to hold an Imperial Conference 
on Water Powers in london during the present summer." Ап 
elaborate report on the advisability or otherwise of the com- 
pulsory adoption of the metric system, dealing boldly with the 
actual practical difficulties confronting the scheme, will he 
published shortly, together with the criticisms of the various 
scientific and technical societies to which it has been sub- 
mitted. | MB : 
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LEGAL. 


Facrory Act PROSECUTION. 


Ат Spennymoor (County Durham) Petty Sessions, on April 
13th, Messrs. Coulson & Co., Merrington Lane Ironworks, 
Spennymoor, were charged under the Factory and Workshop 
Act with having neglected to sufficiently earth electric wires 
used in connection with а portable drilling machine. 

Mr. W. Lauper, factory inspector, who prosecuted, stated 
that Joseph Richardson, an employé of the defendant firm, 
received & severe electric shock whilst attending to the 
machine in question, and as a result had been unable for а 
month to follow his employment. The regulations epecified 
tbat the machine should have been sufficiently earthed so 
as to make it impossible for any workman to incur risk from 
ш electric current. Richardson sustained а shock at 930 
volts. 

In the witness-box, RiCHARDSON said he was knocked over 
m 1 while attempting to get hold of the machine 

andle. | 

„Мг. Proup, for the defence, contended that there had been 
no wilful neglect, the firm invariably complying with the 
recommendations of inspectors. 

After a long consultation in private the Bench decided to 
dismiss the case on payment of costs. | 

It was stated there would be an appeal against the decision. 


CAN SPECIAL SPECIFICATIONS BE CHARGED Fon? 


In the City of London Court, on April 13th, before Assistant 
Judge Jackson, Mr. Reginald Williams, trading as Y ” Elec- 
trical Installation Co., 4. Creechurch Lane, E.C.. sued the 
Paddington Radical Working Men’s Club. Ltd., for 10 guineas 
for services rendered with reference to the electrical installa- 
tion at their’ premises. Mr. Scott Duckers appeared for the 
defendants. — 

PLAINTIFF said that the club had got out a specification for 
lighting the place with ordinary drop lights. He thought a 
special ceiling bowl fitting, if utilisbd, would cast a reflected 
light from the ceiling and rive much more light. That would 
naturally eave current. The secretary suggested that he 
(plaintiff) should cive the club a special estimate based on 
his idea of the reflected light. The secretary took him round 
to the club, and witness pointed out to the secretary where, 
in his view, the particular lights should be vlaced. At the 
same time he pointed out the points that had been specified 
in the specification. The secretarv was convinced that the 
lights proposed bv witness would he more effective and that 
fewer points would be required. Consequentlv, less current 
wonld be consumed. The secretarv asked him to give the 
club a special specification. and at the same time to specify 
the cost in accordance with the club’s own specification. 
Accordingly he sent the club two specifications, and the 
special specification took а long time to get ont, and involved 
exvense in production. The club decided to adopt their 
original specification. notwithstanding the fact that thev had 
asked him for hia suggestions in writing. He went to no 
end of trouble in the matter. and went over the club vremises 
three times. At last he eent a telegram quoting for their 
own specification. Thev did not even acknowledge his esti- 
mates. and they ultimately turned him down altogether. Не 
now claimed the verv moderate fee of 10 guineas for loss of 
time and professional services in the matter. | 

Freperick Sammer, Моврт«. secretary of the club. was called. 
He eaid that on October 98th the committee decided to have 
some fresh lightin* arrangements. and a rourh specification 
was drawn up with a view to the club being electricallv 
lighted. Thev ported nn a notice on the club’s notice board 
to the effect that tenders would be invited. and as а result 
of that thoy received tenders from five firms. The plaintiff 
wag one who tendered in common with others. He was not 
asked to effect anv improvement in the club’s specification, 
nor was he asked to do anvthing more than each of the other 
firms who tendered for the work was willing to do. He 
did not emnlov plaintiff professionally to evolve anv new 
eeheme of lighting. Witness had no power to pledge the 
club’s credit, nor did he in fact do so. The tenders were 
examined by the clnh’s committee, and the tender of Mr. 
Mclellend, who did the work. was accented. Then he 
received a telegram from the plaintiff making a further 
quetation, but the matter having been settled there_was по 
renly. be ud 

The Assistant Judge was fullv satisfied that the nlaintiff 
tendered in the same wav as the others. and that he had 
made some suggestions which. if Һет had been ndopted. 
micht have improved the licht or not. but that was done on 
plaintiff's own account. The plaintiff's tender was not ac- 
cepted. and he wee clearly of opinion that the plaintiff had 
no legal claim. Jndgment for defendants with costs. 


эк: ul nic 


Rist v. Votco MAGNETO Co. 


A PARTNERSHIP purchase of Government magnetos gave rise 
to an action heard hv Sir F. Newhold, the newly-anpointed 
High Court Official Referee, on the 13th. 14th and 15th April. 
in which Mr. D. V. A. Rist, trading as the Vulco Manufac- 


turing Co., claimed from the Vulco Magneto Co. and Mr: 
H. Rothwell the delivery of 90 magnetos or their value, and 
damages. The original claim was for the delivery of 140 
magnetos, but by order of Mr. Justice McCardie 50 of that 
number had been delivered. 

Mr. Arthur Lawton appeared for the plaintiff, and Mr 
Cartwright Sharp represented the defendants. 

It appeared that in 1917 the Government desired to sell a 
number of magnetos stored at the White City which had 
belonged to the R.A.F. Mr. Rist tendered for them, and 
his tender was accepted. For the purpose of carrying out 
the purchase he entered into partnership with Mr. H. Roth- 
well under the title of the Vulco Magneto Co., and that 
partnership continued from December 17th, 1917, until No- 
vember 20th, 1918, at which latter date it was dissolved, and 
the business of the defendant firm was afterwards carried 
on by Rothwell in partnership with one S. J. Watson. In 
October, 1918, the defendant firm assigned to the plaintiff 
£220, the whole of their stock of the B.T.H. (British Thom- 
son-Houston), T.B. (Thomson Bennett), and D.U.5 (Bosch) 
magnetos, being 190 in number, comprising 100 D.U.5. 93 
T.B., and 17 B.T.H., with a further 93 T.B. and 17 B.T.H. 
The consideration for the sale was met by а reduction pro 
tanto of a debt then owing by the defendant firm to the 
plaintiff. On the same date the plaintiff assigned to the 
defendant Rothwell for the sum of £110 90 of the magnetos. 
It was alleged that the defendant had not completed the 
transaction, and that he had wrongfully detained certain of 
the magnetos. It was a term of the sales that Rothwell 
should deliver to the plaintiff within reasonable time, but it 
was alleged that he had failed to do eo, and a claim of some 
£600 was made for non-deliverv. with damages for detention. 

The defendant denied liability. alleging that it was a 
matter of account and counter-claiming against the plaintiff 
for breach of contract. There was also a minor claim by the 
defendant Rothwell for small sums relating to the partnership 
prior to the dissolution amounting in the aggregate to £56. 

After several witnesses had been heard, the Official Re- 
feree offered a suggestion as to the nature of the matters in 
dispute, and the desirability of the parties considering 
whether under the circumstances a settlement could not be 
arrived at. 

With this end in view the parties agreed to an adjournment 
of the action for three months. | 


HARVEY v. LONDON ELECTRIC RBarmwav Co. 


IN the King's Bench Division. on April 19th, Mr. Justice 
Roche heard an action brought by Mrs. Kate Harvey, a 
widow, against defendants to recover damages for personal 
injuries sustained bv her whilst attempting to board & train 
at Baron's Court Station on the Piccadilly Railway, on 


January 8th, 1919. | 


Evidence was given for the defence that the plaintiff at- 
tempted to board the train when the gates had been closed 
and the train had begun to move. 

His LonpsHiP said he accepted the evidence of the plaintiff 
that the gates were not closed when she attempted to board 
the train. and that the train was started when the gates 
were sufficiently open to constitute an invitation to the nlain- 
tiff to follow her daughter into the train. He therefore found 
there was negligence on the part of the companv's servant. 
Judgment was given for the plaintiff, the damages being as- 
sessed at £975, with costs. e 


BENNETT v. А.А. ELectricaL Co., Lrp. 


IN the King's Bench Division, on April 15th. Mr. Justice 
Rowlatt sitting without a jurv had before him an action 
which raised certain complicated issues as to electrical goods 
seized by the sheriff. and as to money garnisheed. The action 
was brought bv a Mr. Bennett against defendant company, 
of Farringdon Road, E.C. А 

In giving judgment, his Lordship said the two internleadern 
included goods taken in execution, and the other affected a 
sum of money garnisheed, and the question was whether the 
execution debtor had not assigned both soods and money to 
the plaintiff in the interpleader issue. Documents had now 
been produced bv which the assignment was clearly made 
on March 27th. 1919. and what the defendants’ execution 
creditors had to make out was that those documents were 
not intended between the narties to have any operation at 
all, so that not only did nothing pass at the time. but that the 
business had ever since been carried on as the business of 
the execution debtor. or at anv rate the business of somebody 
not the vlaintiff under the interpleader assignee. because the 
goods which had heen seized and the money garnisheed 
were not the original subiecta of the assignment. and were 
the assets and manev of the business as it existed some six 
months later at the date of the execution and the garnishee 
proceedings. Tt was an issue which required a good deal of 
proof on the part of the defendant. Tt required a good deal 
of evidence to make one come to the conclusion that the 
whole thing was a sham. and that the business had not he- 
come the pronertv of the plaintiff. Не could not sav the 
position of this business and these assignments was at all 
clear. Tn fact, he was not certain he bad been told all ahont 
it, or that he knew exactly what the position was. The 
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business was carried on in a very odd and informal and 
elementary way in several respects. In the first place, the 
business of Williams, the assignor, was very largely in the 
hands of a manager. He seemed to be а man who knew 
rather inore about the business than Mr. Williams himself. 
He guaranteed the purchase, and even guaranteed the bank- 
ing account, and when the assignment was executed he re- 
mained on as manager under the assignee. He had some 
business interest as a creditor in it, and he was to receive 
а considerable portion of the moneys from the assigned. It 
might be that he continued on in the service of the assignee 
in order that he might see that the business earned what he 
was going to get out of the assignment. With regard to 
the transfer of the assets, it was clear that there were a 
number of lighting accessories, largely including batteries, 
but the assignee never seemed to have had any proper valua- 
tion made, but judged what he thought they were worth in a 
rough-and-ready sort of way. There was no evidence that 
the assignor had ever had апу beneficial interest in what 
was to be made out of it in & business sense. He had to be 
paid certain sums, but they were fixed sums provided for, 
and there was no hint that he had received any sum which 
corresponded with that which was actually made out of the 
business. He could not maintain the defendants’ position in 
this interpleader, as he (his Lordship) felt he had not got to 
the bottom of the transaction. Under the circumstances he 
must hold that the plaintiff succeeded in both the inter- 
pleaders, and must give judgment for him with costs. 


LINDSELL v. PAIGNTON ELECTRIC LIGHT Co., LTD. 


Mr. Justice ВАП,НАСНЕ, on April 13th. delivered the judg- 
ment of the Divisional Court of the King’s Bench in the 
case of Lindsell v. Paignton Electric Light Co., Ltd., heard 
on January 23rd, which was an appeal from the judgment 
of the County Court Judge of Paignton, raising the question 
whether electricity supplied to a kinema could be charged 
for as for power or as for lighting purposes. 

Mr. Justice Bailhache, in giving judgment, said the ques- 
tion to be decided is whether certain electrical energy supplied 
to the respondent is to be charged at the lower rate, as he 


— 


contends, or at the higher rate, as the appellants contend. 
The learned judge has decided in favour of the respondent. 

The electrical energy in question is used except as to a 
small part of it for making light in the arc lantern, and the 
dispute as between the parties has arisen because the electrical 
energy so used passes through a transformer or rotary con- 
verter. The transformer receives the energy at a pressure 
of 440 volts, and passes it out to the arc lamp at a pressure 
of 60 volts. No new energy is created. The same energy that 
is supplied by the appellants from their generating station 
reaches the arc lamp, but at a reduced pressure. The appel- 
lants, therefore, supply electricity for the defendant's arc 
lamp. Is the electricity used for light or for power? I 
think for light. The learned judge has found otherwise. The 
contract is, I think, plain enough, although there may be 
room for doubt in a given case whether in point of fact 
energy supplied is used for light or for power. He further 
seems to restrict the word lighting to such hght as would 
enable the respondent to pursue the ordinary habits and 
purposes of life. I must respectfully differ. The light used 
in showing films can only, I think, be described as light, and 
is not the less light than the light of a reading lamp. The 
chief reason for the decision of the judge below was, I think, 
to be found in the sentence one must look at the primary 
use of the introduction of the energy to the machine, and not 
to the ultimate result, to see to which of the two objects the 
energy was supplied within the meaning of the contract." It 
seems to me that the fact that the energy passes through the 
transformer, and in so doing causes part of its mechanism to 
rotate, does not affect the question. The energy is not sup- 
plied for the purpose. It is supplied for light, and is used 
for light. AsI have said, the energy which leaves the generat- 
ing station is intended to reach and does reach the illuminat- 
ing apparatus, although at a lower pressure. А small portion 
of the electricity supplied js used for operating the film- 
driving motors. This is clearly used for power, and is only 
chargeable at the power rate. The rest and by far the largest 
amount must be paid for at the lighting rate. The parties 
can no doubt agree the relative proportions. In my opinion 
the appeal must be allowed with costs. 

Mr. Justice Bray concurred, and the appeal was accordingly 
allowed. | 


BUSINESS NOTES. 


Exports and Imports of Electrical Goods for March, 1920. 
—The returns of electrical exports for the month of March show an 
all-round improvement as compared with the previous month, the 
export values reaching £1,102,781, as compared with £761,973 in 
February, 1920, with £420,452 in March, 1919, and £992,681 in 
March, 1913 ; the 1918 total including a large telegraphic export to 
Ceylon, valued at £450,000, the 1920 export total also including 
telegraphic and telephone cables and materials to the value of 
£464,000. The total weight of electrical machinery exported 
amounted to 695 tons, as against 569 in March, 1919, and 2,007 for 
Maroh, 1913. 

The electrical import totals for the past month were £136,310, 
as against £188,026 for the previous month of February, the 
principal falling off occurring in electrical machinery, £30,000, and 
telegraph and telephone cables and apparatus, £10,000. The re-ex- 
ports of foreign and Colonial electrical materiel vary very slightly, 
the March total being £10,114, as against £9,798 for February. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR MARCH, 1920. 


. Exports. Importe. Re-exports, 
muse аре ик apparatus) 2131084 £37,720 #2308 
Insulated wire ... -— ... 254,077 5,178 — 
Glow lame 18,174 3,043 2, 576 
Arc lamps and part 4,352 1,352 — 
Batteries. 37,775 8,753 з 
Meters slats ees ase 29,998 4.781 197 
Carbons TII TT TIT eee 5,438 9,841 — 

Electrical machinery :— 
Railway and tramway motors... 1,686 — — 

. Motors and generators ... eis 84,398 — — 
Elec. machinery (unenumersted 64,307 57,482 3,846 
Switchboards (not telegraph or 

telephone) iss “з 1,460 — 183 

Telezraph and telephone cables and apparatus :— 

Telegraph and telephone wires | 

and cables (not submarine)... 45,821 184 — 
Submarine telegraph and tele- 

phone cables ... dis .. 303,406 50 — 
Telegraph and telephone instru- 

ments and apparatus 114,805 7,825 1,004 


£1,102,781 £186,310 £10,114 


New Belgian Company.— La Socicté Indépendante 
Belge de Télégraphie Sens Fil is the name of a new company 
which has just been formed in Brussels, with a capital of 
1,000,000 fr., in connection with wireless telegraphy and telephony, 
and to enter into a contract with the Société Indépendante de 
Tél¢graphie Sans Fil, of Paris. i 


Winnipeg.—The Winnipeg Board of Trade has issued 
some interesting publicity literature respecting the vast electric 
power resources of the City, and the importance and merits of the 
place as an industrial centre. е 


Electric Vehicles lu Milan.—A company has just been 
formed in Milan, with the title of La Società Italiana dei Veioole 
Elettrica, to inaugurate а servioe of electrical motor vehicles in 
that city. The cars to be employed are to be imported from 
America. 

Whitley Council.— DIsTRICr CovNciL (No. 1) NORTH 
East Coast ABE ELECTRICITY SUPPLY INDUSTRY.—This Council 
has been constituted as follows :— 

Employers Representatives. —Mr. E. B. Barlow, АМІЕЕ, 
engineer and manager, Berwick Electric Lighting Co.; Mr. J. 
Cusworth, operation engineer, Cleveland and Durham  Eleotric 
Power, Ltd.; Mr. E. Hatton, general manager, Newcastle Corpora- 
tion Tramways ; Mr. J. R. P. Lunn, M. I. EK. E., electrical engineer, 
Darlington Corporation; Mr. E. Moxon,A.M.I.E.E ,electrical engineer, 
South Shields Corporation; Mr. R. Н. Sootaon, electrical engineer, 
Middlesbrough Corporation; Mr. R. P. Sloan, C. B. E., M. I. E. E., 
manager and director, Newoastle- upon - Tyne Electric Supply Oo. ; 
Mr. J. W. Spark, electrical engineer, West Hartlepool Corporation; 
Mr. N. S. Tennant, M. Sc., general manager and engineer. Newcastle 
and District Electric Lighting Co. ; Mr. C. Vernier, M. I. E. E., mains 
engineer, Cleveland and Durham Electric Power, Ltd. (auditor): 
Mr. J. S. Watson, technical manager, Newcastle-upon-Tyne 
Electric Supply Co. (chairman) ; Mr. А. Wood, director, Newcastle 
and District Electric Lighting Co. 

Trade Unions’ Representatives. —Mr. T. Bowmaker, Amalgamated 
Society of Engineers ; Mr. J. Cassidy, National Amalgamated Union 
of Labour; Mr. J. Egerton, Amalgamated Society Toolmakers, 
Engineers and Machinists ; Mr. A. Ford, United Machine Workers 
Association ; Mr. J. Gibson, Amalgamated Society of Engineers; 
Mr. Н. Lynas, National Union of General Workers (auditor); Mr. 
G. A. Olley, Electrical Trades Union (vice-chairman) ; Mr. W. C. 
Percival, Steam Engine-Makers’ Society (secretary); Mr. T. Reed, 
National Amalgamated Union of Labour; Mr. G. C. Richardson, 
Steam Engine-Makers’ Society ; Mr. E. Robinson, Electrical Trades 
Union ; Mr. W. Sherwood, National Union of General Workers. 

Employers’ Secretary.—Mr. A. A. Dunn. 


A Hungarian Compauy.—The Hungarian Felten and 
Guilleaume A. G., of Pesth, proposes to pay a dividend of 15 per 
cent. for 1919, as in the previous years. The directors state that 
a very considerable stock of orders has been brought over into the 
new financial year, although the difficulties experienced in 
obtaining raw materials, which have to be procured from abroad 
and paid for in foreign currency, are greater. It has been decided 
to increase the share capital from 3,000,000 kr. to 5,000,000 kr., 
80 ав to be able to take up new branches of manufacture. 
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‘Applications for British Trade-marks.—Appended is a 
summary of the recent applications for British trademarks in respect 
of goods connected with the electrical trades and industries: 

'Nife (letters combined with design) No. 393,429. Class 8. 
Electric lamps and lanterns. Batteries, Ltd., 19, Coleman Street, 
London; EO. July 18th, 1919. - 

*Nife Accumulator (letters combined with design). Мо. 393,430. 
Class 8. Electrical accumulators. Batteries, Ltd., 19, Coleman 
Street, London, E C. 

‘Lewoos. No. 395,075. Class 40. Wire, insulated, coated with 
india-rubber. .London Electrie Wire Co., &nd Smiths, Ltd., 7, 
Playhouse Yard, Golden Lane, London, E. September 9th, 1919. 

‘Siddor. No. 398,519. Class 13.  Eleotrically-heated ignition 
plugs, soldering-irons and metal utensils. Charles Н. Reddis, 66, 
Eistow Road, Bedford. | 

Graham (lettering combined with design). No. 398,084. Class 13. 
Electric bells, diaphragm horns for motors, &o. Edward A. 
Graham, trading as Alfred Graham & Co., St. Andrews Works, 
Crofton Park, London, S.E. December 5th, 1919. | 

Dielex. No. 399,711. Class 50. Electrical insulators. J. J. 
Eastwick & Sons, 3, Belfast Road, Stoke Newington, N. 16. 
January 19th, 1920. ; 

Areco. No. 400,169. Class18. Electric fires, heaters and stoves. 
Anglo-Russian Engineering Co., Ltd., 374-378, Old Street, London, 
E.C. January 29th, 1920. | 

Homo. No. 399,679. Class 18. Electric lighting plants. 
Tattersalls, Ltd., 4, Great Marlborough Street, London, W. January 
7th, 1920. 

Spitfire. No. 400,517. Sparking plugs and metal goods in 
Class 13. Frederick A. fGreensmith, trading as the Vital Motor 
Unite Co., Tyler Street, Trafalgar Road, Greenwich, S. E. February 
7th, 1920. i 

Simfix. No. 399,788. Electrical goods included in Class 13. 
Witchells Electrical Accessories, Ltd., Endwell Works, Endwell 
Road, Brockley, S.E. January 21st, 1920. 

-Bimplete. No. 399,789. Electrical goods included in Class 13. 
Witchell's Electrical Accessories, Ltd., Endwell Works, Endwell 
Road, Brockley, S.E. January 2lst, 1920. 

Simpact. No. 399,790. Electrical goods included in Class 13. 
Witchells Electrical Accessories, Ltd., Endwell Works, Endwell 
Road, Brockley., S.E. January 21st, 1920. 

Hercules (lettering combined with design). No. 389,974. Class 
13. Sparking plugs. Eclipse Manufacturing Co., 424, North 
Meridian Street, Indianapolis, Ind., U.S.A. April 8th, 1919. 

Nichro. No. 396,543. Class 13. Electric cooking and heating 
appliances. Harry Cheshire. trading as Cranmer & Cheshire, 9, 
Stewart Street, Spring Hill, Birmingham. October 28th, 1919. 

Planet. No. 398,389. Class 13. Sparking plugs for internal 
combustion engines. Arthur T. Ellis and Harry A. Hands, 129, 
Castelnau, Barnes, S. W. December 13th, 1919. 

. Elfa (lettering combined with design) No. 399.863. Class 8. 
Electrical batteries (not medical), heating elementa (being electrical 
resistances), and electric lamps (philosophical). Arthur Kupper, 
62, Noordestraat, Amsterdam, Holland. January 22nd, 1920. 

Perna. No. 398,696. All goods in Class 6. The Perna Engi- 
neering Works (Blackpool), Ltd., Castlegate, South Shore, Black- 
pool. December 22nd, 1919. 

EElex. No. 399,710. Class 8. Electrical goods and apparatus. 
J. J. Eastick & Sons, 3, Belfast Road, Stoke Newington, N. 
January 19th, 1920. i 

Ediswan. No. 400,157. Machinery and parts of all kinds, in- 
cluded in Class 6. No. 400,159. Class 11. Instruments, apparatus, 
апа contrivances, not medicated, for surgical or curative purposes. 
No. 400,160. Metal goods in Class 18. No. 400,161. Class 15. 
Goods of precious metals and imitations thereof. No. 400,162. 
Class 16, Poroelain or earthenware goods. No. 100,163. Class 18. 
Engineering, architectural and building contrivances. No. 400,164. 
Class 32. Silk-covered electrical wire. No. 400,165. Class 40. 
Goods manufactured from india-rubber and gutta-percha. The 
Edison-Swan Electric Co., Ltd., 123-125, Queen Victoria Street, 
London, E.C. January 20th, 1920. 

Sollyte. No. 398,050. Class 1. Electrolytes, being chemical 
substances. Haslam & Stretton, Ltd., 11, Windsor Place. Cardiff. 
December 4th, 1919. 


Foreign Trade.— Marcu Ficures.—The following 
are the values given of electrical goods and machinery in the official 
returns of imports and ex porta for March :— 


March, Inc. or 3 months, 1920. 
1920. . dec, Inc. or dec. 
IMPORTS. £ £ £ 
Electrical goods, &o. ... 78,828 — 41,081 — 77,694 
‘Machinery ove ее 1,199,539 — 538,978 — 205,964 
EXPORTS. 
Electrical goods, &c. ... 952,390 + 652,514 + 1,118,537 
Machinery sai . 3,417,192 71.554, 972 T 4,887,548 


What's in a Name?— The Rio de Janeiro Municipality 
has decided to impose a tax of 1 conto (about £65) per annum on 
every plate or sign bearing the designation in a foreign language 
of any firm or company. It is understood that most of the foreign 


firms in the city may in consequence change their designations 
into Portuguese.— Board of Trade Journal. 


Runcorn Strike Settled, — The Runcorn dockers and 
watermen who were on strike have returned to work, and the 
Mersey Power Co. have been again enabled to produce full electrical 
supplies to the various factories, workshops, and places of amuse- 
ment in the Widnes and Runcorn district, 


French Company Notes.—The Société des Acoumulateurs 
Eleotriques (A. Denin) is about to increase its capital, which now 
stands at 3,000,000 fr. 

It has been decided to embody the Société Anonyme Weatinghouse 
with the Compagnie Electro-Mecanique, the former company 
receiving for ita assets 20,000 500 fr. fully paid-up shares, and a 
sum of 1,216,000 fr. payable on June 30th, divided among the 
shareholders of the Westinghouse Co. pro rata with their holding 
of shares, The Compagnie Electro-Mecanique will also issue 10,000 
shares, the subscription to which will be reserved to the shareholders 
of the liquidating company. 

L'Heure Electrique has been established at Paris (92, Rue St. 
Lazare) for the working of various patents for electric clocks 
(Mees, Campiche & Verain). The capital is 2,500,000 fr. 

Under the name of L' Enterprise Electrique а company has been 
formed at Paris (13, Rue Dupont-des-Loges), with а capital of 
2,000,000 fr. 

According to the 4/mtérets Economiques, the Etablissements 
Maljournal et Baurron are taking a large money share in the 
Société дев Isolants du Rhone, now being formed with a capital of 
2,000,000 fr. 

Under the style of Le Transformateur has been formed a com- 
pany at Paris (39, Rue des Acacias), for the manufacture and sale 
of electrical material, and especially static transformers. Capital, 
2,000,000 fr. ` 

Société de Transport d'Energie des Alpes is the name of a 
company formed at Lyons (19, Rue de 1а Bourse). Capital, 
2,000,000 fr., for the objects indicated in its title. The board of 
management is made up of leading officials of 10 great Southern 
companies. 


Wages in the Electrical Sapply Industry. — At а 
meeting of District Council (No. 1) North-East Coast Area, 
held on April 9th, 1920, an application from the Trade Unions to 
put into operation Industrial Court Award No. 180 was considered, 
and it was resolved as follows :— 

In view of the fact that no standard basic rates had yet been 
established for the No. 1 North-East Coast Area, the Distriot 
Council recommends to the National Council that the followiug 
increases be paid by the undertakings in the area :— 

3s. per week from the beginning of the pay period immediately 
following March 31st, 1920. 

3s. per week from the beginning of the pay period immediately 
following May 31st, 1920, providing that standard basic rates are 
not established previous to the latter date. 


Italian Company Notes.—There has been formed at 
Turin the Società anonima Imprese Elettriche Sarde, with а capital 
of 100,000 lire, for the utilisation of the water resources of 
Sardinia. | А l 

The following companies have augmented their capital :—The 
Officine Elettromeccaniche Bolognesi, from 500,000 to 1,000,000 lire ; 
the Società Elettrica Mesagnese di Mesagne: and the Benigno 
Crespi (Forze idrauliche di Trezzo d'Adda), Milan, from 9,000,000 
to 12,000,000 lire, and also issued bonds to 6,000,000 lire. 

L. L. Pinard e Ca is the name of a company launched at Milan 
(Via Duvini 31) for trade in electrical material and machinery and 
raw materials. Capital, 25,000 lire. 

The Società Italiana Laminazione Alluminio has been established 
at Alessandria with a capital of 650,000 lire for the rolling of 
aluminium, 

Foccaccia de Castaldo, Fittipaldi e Ca have formed themselves 
into a company at Naples with a capital of 40,000 lire, for the 
prosecution of the electro-mechanical industry. 

For the construction, taking over, and working of electric plants, 
the Società Sabina di Elettricità has been established at Rome with 
& capital of 40,000 lire. | 

Vaschetta e Labella have been formed into a company at Naples 
(Via Taraia 58) with a capital of 50,000 lire, for electro-mechanical 
trading. 

A.B.G.D. is the style of a company formed at Milan (Via Bigli 22) 
with a capital of 600,000 lire, for the working of electro-mechanical 
patents. 

To work the Fax accumulator patents in Italy, Scaini, 
Tronrie e Ca, have been formed into a company at Milan with a 
capital of 105,000 lire. 

The Imprese Elettriche dell'America Latina is а company formed 
at Milan (Via Borgon uova 3) for the foundation and development of 
electrical undertakings in Latin America. Ite capital is 5,000,000 lire. 

Under the style of Società Anonima Monti e Martrini, two firma 
have joined forces for the manufacture of electrical material, with a 
capital of 2,000,000 lire. The company’s works are at Milan. 

The trust, or Consorzio per l'Alienazione degli Impiante e 
Materiali Elettrici, telegrafici e telefonici residuati della guerra, haa 
been formed at Milan, with a capital of 100,000 lire (to be raised 
to 5,000,000 lire), to take over war-time electrical plants, &c. 


An Indian Ropeway Inquiry.—H.M. Trade Commis- 
sioner in India states that the electrical engineer of an Indian 
municipality is desirous of entering into communication with firms 
who would be prepared to undertake the construction of a ropeway 
capable of conveying both goods and passengers over a distance of 
10 miles to an altitude of 6.700 ft. (actual rise 4,500 ft.) with a 
capacity of 10 tons per hour ata rate of 10 miles an hour. For 
power, it is understood that three-phase, 3x0 volta, 50 cycles supply 
is available. The engineer also seeks information relative to elec- 
trically-driven rock drills. The address of the engineer referred to 
may be obtained by interested United Kingdom firms upon appli- 
eation to the D. O. T. Department. 
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Lead.—1n their report dated April 17th, Mxssks. 
JAMES FORSTER & Co. state :— 

On Thursday all markets were more or less affected by the rise in the Bank 
Rate, and lead did not escape the general depression, July shipment selling 
down to 241 6s. On yesterday's market further liquidation set in, and prices 
declíned to £37 15s. April, £38 15s. May, £39 5s. June, and £40 5s. July, these 
being the closing quotations. The Board of Trade returns for March show a 
balance for home consumption during that month of 6,073 tons, and the figures 
for the last five months are :—Imports, 43,261 tons; exports, 30,081 tons, leaving 
Чот home consumption 13,177 tons. 

Messrs. G. Cawson & Co., writing under the same date, say :— 


Tbe market has fluctuated considerably since our report of 10th inst., 
apparently without any justification since there is really nothing new in the 
position to warrant any change. . . There is no doubt that the financial 
position and the heavy cost of carrying lead is having its influence on opera- 
tions, and some realisations have taken place as some of them are evidently 
not disposed to carry lead with the present uncertain outlook. Fresh supplies 
are not coming in very freely. It is fortunate, perhaps, that this is so, as they 
are not wanted. There is at present rather more lead about than is required 
by consumers, апа it is very fortunate that the Government are arranging to 
w&rehouse some parcels, and are now inore ready to meet the wishes of buyers 
as to deliveries, By doing this they have probably prevented a real débácle 
inthe market. . . . Тһе supply of lead coming forward is at present ample 
for all requirements, in addition to the parcels which are being warehoused 
here privately, and also for account of the Government. The outlook has 
again become uncertain. The speculative spirit is to some extent broken, and 
the dubious financial prospects do not encourage fresh operations for an 
‘advance in price. We are, therefore, now again inclined to look for quiet 
markets, and, perhaps, even some further decline, 


An Austrian Company.—The report of Felten and 
Guilleaume A.G., of Vienna, states that it was possible to keep the 
Vienna works supplied with raw and other materials in 1919, but 
the Styrian ironworks was at a standstill for some months. As 
net profits the accounts show the sum of 4,454,000 kr., as compared 
with 3,993,000 kr. in 1918, and the directors recommend a dividend 
at the rate of 17 per cent., as in the preceding year. The prospects 
are regarded favourably in view of the extension of hydro-electric 
works and the projected conversion of the railways to electrio 
traction. | 


Catalogues and Lists—THE INDIA-RUBBER, GUTTA- 
PERCHA AND TELEGRAPH Wosks Co., LTD., Silvertown, E. 16. 
Booklet No, 17 (36 pp.).—This is an attractively produced account 
of the works and products of the company, dealing with various 
departments, and well illustrated by photographs of the buildings 
and machinery. The extremely wide field covered by Silver- 
town " products is brought to notice effectively. The booklet touches 
upon dynamos and golf-balls, submarine cables and hot-water bottles. 

THE SUN ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W.C. 2. List No. 302 (12 pp.).—An illustrated and priced catalogue 
of tungsten lamps, vacuum and gas filled, carbon filament lamps, 
automobile lights and flash light bulbs, and the Ediswan 
" Pointolite" lamps. 

WELCO PATENTS, 150, Alma Street, Birmingham.—A folder, 
giving particulars of fixing panels, an electric iron, and the 
" Welco " combined electric fire and cooking stove. with forms of 
application for these. 

METRODES, LTD., 87, Fargate, Sheffield. —We regret that the 
address of this firm was erroneously given in our columns last week 
as Leeds.“ 

THE BRITISH ELECTRIC TRANSFORMER Co., LTD., “Tricity” 
Showrooms, 60, Oxford Street, W.1.—Catalogue No. 36 (36 pp), 
with current price list. The former is an illustrated list of 
“Tricity” products, including electric fires, ovens, kettles, &c., 
profusely illustrated by means of photographs. 

MEssRS. LANDIS & GYR, LTD., Windmill Road, Hampton Hill, 
Middlesex.—Leaflet dealing with friction-compensated ampere-hour 
meters for D.C. two-wire circuits. Illustrated and dimensioned. 

CREDENDA CoNDUITS Co., LTD., Chester Street, Aston, 
Birmingham.— Illustrated leaflet giving price and details of the 
new Creda kettle. 

MxssRs. STERNS LTD., of Royal London House, Finsbury 
Square, London, E.C., have issued & wall sheet with calendar for 
1920, and a chart showing what lubricants they recommend for 
uae for specified types of cars in summer and winter respectively. 


Works Extensions,— The extensions are proceeding at | 


the works of the General Electric Co., Ltd., at Witton. Land at 
the side of the London and North-Western Railway, between Aston 
and Gravelly Hill (with the canal running through the aite),iis 
rapidly being developed, and within the last three months the 
steel frame-work of several large factories has been erected. The 
shell of one large building on the ferro-concrete principle is rapidly 
approaching completion. A portion of the estate on the opposite 
side of the canal is being laid out for recreative purposes for the 
employés. 


Canadian National Exhibition, — The forty-second 
annual Canadian National Exhibition will be held at Toronto from 
August 28th to September llth next. Approximately 1,000.000 
visitors attended last years Exhibition. French manufacturers 
have applied for considerable space for the display of French pro- 
ducts. United Kingdom firms should apply without delay to Mr. 
Waters, Canadian National Exhibition, King Street East, Toronto. 
Information regarding past exhibitions may be obtained at the 
Department of Overseas Trade, 35, Old Queen Street, S.W. 1. 


Plant for Sale,—Rotherham Corporation invites offers 
for seven Lancashire boilers, two Green’s economisers, also com- 
plete lay-out of steam and feed piping and valves. See our 
advertisement pages to-day. 


Calendar. — Messrs. METROPOLITAN-VICKERS ELEC- 
TRICAL Co, LTD., of Trafford Park, Manchester, have prepared a 
wall calendar (April, 1920— March, 1921). The study emphasises 
the chilliness of the April morn on which we write. 


Points from the Budget.—The postage rates on inland 
letters are to be 2d. for 3 oz. and id. for every additional oz. 
Dominion letters will be 2d. for 1 oz. and 1d. for every additional oz. 
Newspaper postage rates (inland) are to be advanced to 14. for not 
exceeding 6 oz. and 4d. for each additional 6 oz. Parcel-post rates 
are increased, as are also rates affecting postcards, printed matter, 
Ko. Inland telegrams will be 12 words for 18. (instead of 9d.) and 
ld. for each additional word. Telephone charges are to be dealt 
with after a Select Committee has reported on the ‘matter. 
Taxes on motor cars and vehicles are revised аз from January next, 
а H.P.-basis being adopted in place of the petrol tax. The duty on 
share capital is increased from 58. per £100 to EI per £100. Тһе 
Excess Profits Duty, which in many quarters it was expected would 
give place to another form of tax, is to be raised from 40 per ‘cent. 
to 60 per cent., and a new tax, to be known as Corporation Tax,” 
at the rate of Is. in the £, or 5 per cent., on undivided profits of 
limited liability companies engaged in trade, is also added. . In the 
event of a Bill being introduced later in the year making a levy 
on war-wealth increase, the 20 per cent. increase in Excess Profits 
Tax will be taken into account. Surprise is being expressed that 
the Corporation Tax has been imposed in addition to, instead of 
in place of, the Excess Profits Duty, as had been expected would be 
us case. There is to be relief from double income-tax within the 

mpire, | 


Book Notices.—‘ Report of the Fue] Research Board for 
the years 1918, 1919. (Department of Scientific and Industrial 
Research).” 57 pp. London: Н.М. Stationary Office.—The report 
of the board, which consists of Sir George Beilby, F.R.S. (Director), 
the Hon. Sir C. A. Parsons, K. C. B., F. R. S., Sir Richard Redmayne, 
K. C. B., and Sir Richard Threlfall, K. B. E., F. R. S., covers an 
extremely wide field, the main points dealt with being Oil Fuel 
for the Navy and the Mercantile Marine,“ Survey of the National 
Coal Resources from the Physical and Chemical Points of View," 
" Peat Inquiries," Alcohol as Fuel," and “ Pulverised Coal.“ 

Tungsten Ores.” By R. Н. Rastall, M. A., F.G.8, and W. H. 
Wilcockson, M. A., F. G. S. 81 pp. London: John Murray. Price 
38. 6d. net.— This monograph, prepared under the direction of the 
Imperial Institute, presents, in Chapter I, a brief survey of the 
character, occurrence and uses of tungsten ores. Chapters II and 
III are devoted to sources of supply. The enormous demand for 
tungsten created by the war is graphically shown in а curve on 
page 2. The world's production from being about 7,100 metric 
tons in 1914, jumped to over 22,000 metric tons in 1917, the pro- 
duction of the British Empire rising from 3,900 tone in 1914 to 
7.200in 1917, Throughout the work, referencea to literature on 
п subject are given in parentheses, and ап index 1з provided at 
the end. . 

L Electro Journal, a commercial review of electricity which was 
established in 1915, but ceased publication about a year ago, has 
resumed regular appearance: it is edited by M. G. Arbaud, at 
1, Villa Ornano, 1— Paris (18e). Price 1 fr. i 55 

“The Chloride Chronicle.“ Рр. 32, No. 10. April, 1920.— The 
current issue of the Chloride Electrical Storage Co.'s magazine is 
full of bright interesting notes and articles, including ''Recol- 
lections of Indian Life and Customs," and a descriptive contri- 
bution, "The Devil as Architect," illustrated by some very good 
photographs. à 

The Coolidge Tube.” Ву H. Pilon. Pp. viii + 96; 54 figs. 
London: Baillicre, Tindall & Cox. Price 7s, 6d. net. | 

The Federation of British Industries has issued а useful 
pamphlet of 28 pages giving a financial review of 1919, by Messrs. 
J. S. M. Ward and N. E. Crump. It includes tables and cbarta 
showing the fluctuations in the rates of foreign exchange, and the 
prices of raw materials of industry. | Е 

‘Electric Wiring: Theory and Practice.“ (Second edition.) 
Ву W. S. Ibbetson. Pp. vi + 463; figs. 218. London: E. & Е. N. 
Spon, Ltd. Price 18s. net. | 

„Science Abstracts (А. and B.). Vol. XXIII, Part 2. No. 266. 
February 28th, 1920. Price 2s. 3d. each net. Index (A. and B.) 
to Vol XXII. Price 2s. 3d. each. London: E. & Е. N. Spon, Ltd. 

" America's Merchant Marine: Its History and Development to 
Date." New York: Bankers Trust Co. 


Electrolytic Iron.— It is announced from Stockholm that 
the Conrad Werner Lindman, of the Avesta Ironworks, Sweden, 
has succeeded in developing a method for the electrolytic refining 
of iron. The experiments have been proceeding for six months, 
and specially good sheets are said to have been produced which are 
almost chemically pure, even, and homogeneous. The iron is made 
in thin sheets, having a higher magnetising capacity than ordinary 
rolled sheets, and can be turned out in the thinnest dimensions, and 
without requiring further treatment. The details of the process 
are kept secret, 


Lundberg's Switching Competitions——We understand 
that these well-known electric lighting switching examinations, 
which were conducted with such success by MESSRS. LUNDBERG 
during the years previous to the war, have again been resumed, and 
that the papers for the next examination will appear in the 
columns of our contemporary lectricity, commencing with the 
issue of April 23rd. 


American G. E. in Вга211,— Тһе New York corres- 
pondent of a Birmingham newspaper says that on 17th inst. 
American General Electric securities were in demand on the Stock 
Exchange, on reports that the company had reoeived a large.order 
from Brazil. 
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The Sonthampton Strike.—The trade union members 
of the electricity works etaff came out on strike, ав 
stated last week, on account of the refusal of the power 
house superintendent, Mr. E. J. Hooper, to remain a 
member of the E.T.U. instead of transferring his allegiance 
to the E.P.E.A. Alderman S. G. Kimber, the Mayor of 
Southampton, was interviewed by a deputation upon the 
subject, and was asked if he could not persuade Mr. Hooper 
to at least remain an honorary member of the E.T.U. He 
replied that this was not a matter in which he could properly 
take action, and said that the decision lay with Mr. Hooper 
himself. Upon interviewing the latter, the membere of the 
deputation were informed that the question had been referred 
to the headquarters of the E.P.E.A.,.and the association 
would endeavour to arrive at an agreement with the E.T.U. 
by which settlement Mr. Hooper would consider himself 
bound. In the meantime, while these negotiations were being 
proceeded with, the borough Electricity Committee had taken 
action. After carrying on with volunteer aid during the 
first part of the strike, by means of which the greater part 
of the service was maintained, the committee engaged new 
men to the extent of 80 per cent. of the vacancies created by 
the dispute. These men went to the works upon the express 
understanding that their positions would be permanent. The 
conditions under which the breach was filled by outeide labour 
precluded the reinstatement of all but & emall pert of the 
strikers, and the trade unions were informed accordingly. 
This gave rise to threats of в general strike. On April 17th 
a mass meeting of members of several local branches of trade 
unions resolved that unless a satisfactory settlement of the 
problem had been reached by noon on April 90th the whole 
of the workers in Southampton would be ordered to cease 
work. The Corporation appointed a deputation to meet the 
men's representatives in the hope of averting this action, 
but the Mayor stated that if a general strike was ordered, 
the town would have to do its best to carve its way 
through." As we go to press we learn that the strike has been 
eettled. (See our leading columns.) 


The Electrical Power Engineers' Association informs us that this 
dispute hinges on the fact that Mr. Hooper, a member of the staff 
of the electricity undertaking, recently resigned his membership of 
the Electrical Trades Union, and joined the Electrical Power 
Engineers’ Association. Mr. Hooper was formerly a charge 
engineer in the generating station, but in November, 1919, he was 
promoted to the position of station superintendent. In this 
capacity he was in charge of the maintenance of the plant, and 
controlled & number of men who were members of various Unions, 
such as the A. S. E., Ko. On his assuming thie position he decided 
that he could not properly remain a member of the E.T.U., and 
consequently tendered his resignation, at the same time indicating 
his reasons for the step he was taking. Although Mr. Hooper 
was accepted as a member of the E. P. E. A. in February, the first 
intimation that the Association reoeived of their grievance was 
that the E. T.U. members had come out on strike, and the Association 
contends that it would have been more reasonable on their part 
to discuss the matter with the E.P.E.A. before adopting suck drastic 
measures. 


The E. P. E. A. doubts whether the present strike is an official one, 
and has received the sanction of the E.T.U. executive, and it is for 
this reason that it is determined to support Mr. Hooper. It holds 
that this is a direct attack by one Union against another. and the 
E.P.E.A. is bound to defend itself and ita members. Seeing that 
Mr. Hooper is а member of а recognised Trade Union, nothing but 
strong exception oan be taken to any form of coercion which 
would compel him to abdicate his right to act as а free agent in 
the choice of a Union best fitted to serve his interests. 

Mr. H. 8. Ellis, Borough electrical engineer, asks us to thank the 
applicants for positions as shift engineers, junior charge engineers 
and general assistants, and to inform them that testimonials, &o., 
will be returned in due course. No further applications need be 
sent in, as the whole of the old staff has been reinstated. 


Our Trade with Iuadia.—CoxwwissiroNER'Ss VISIT TO 
ENGLAND.—In accordance with the practice that has been estab- 
lished for His Majesty's Overseas Officers when in this country to 
visit various industrial areas in order that manufacturers and 
merchants may have an opportunity of consulting them on any 
matters connected with their business or of obtaining information 
as to the possibilities of extending their overseas trade, it has been 
arranged for Mr. T. M. Ainscough, O. B. E., H.M. Senior Trade Com- 
missioner in India, to undertake a tour of certain areas. Mr. 
Ainscough will commence his tour in London on Monday, May 3rd. 
Visita to other centres in the United Kingdom will follow in due 
course. He will be pleased to meet manufacturers and merchants 
who wish to consult him in regard to steps to be taken for opening 
up trade with India, and who are desirous of obtaining advice and 
information as to the state of trade in that country. Among the 
matters in regard to which he will be prepared to give information 
and advice are the general state of trade in India, appointment of 
agente, methods of marketing and distribution of goods, terms of 
payment, statistics of imports, rates of Customs duties and general 
information as to the openings existing for British goods. The 
Trade Commissioner is primarily interested in the imports from the 
United Kingdom into the Territory in which he is stationed, and 
not in the exports from that Dominion to this country. Firms 
desirous of meeting Mr. Amscough should communicate without 
delay, with the Department of Overseas Trade, 35, Old Queen Street, 
London, S. W. 1. | 


Electric Meters in France.—The French Ministerial 
decree of July 29th, 1915, relating to the approval of various types 
of electric meters has been withdrawn. 


Canada.—MoToR Авкхсү WANTED.—A Canadian firm 
have asked H.M. Trade Commissioner in Toronto to place them in 
touch with United Kingdom manufaoturers of single-phase motors 
with а view to their representing such а manufacturer in the 
Dominion market. Firms interested may obtain the name and 
address of the firm on application to the D.O.T. Department in 
London. 


* Conveying Machinery fer Norway.—Official reports 
received by the D.O.T. show that in Norway there is & general 
demand for oonveying machinery of all kinds (a) for mines ; (5) for 
factories, &с.; апа (c) for docks and quays; owing to shortage of 
labour and high wages. Plans are under consideration for some 
large warehouses at the docks in Christiania, and these, it is 
believed, will be started in the near future. 


Sequestration,—M ESSRS. MARSHALLS, electrical, mining 
and mechanical engineers, Townhead Works, Strathaven.—Eatate 
sequestrated by the Sheriff of Lanarkshire, April 16th. Meeting 
to elect Trustee and Commissioners, April 27th, st the County 
Buildings, Hamilton. A composition may be offered. Claims 
must be lodged by August 27th. 


Bankruptcy Proceedings. — H. Н. Smave (Н. H. 
Roberts), electrician, 228, Sultan Road, Portsmouth.— Receiving 
order made April 16th on debtor's own petition. 


Liquidations and Dissolutions.—SPaNisH AND GENERAL 
WIRELESS TRUST, LTD.—Winding up voluntarily for reconstruction 
P . Liquidator, Mr. S. Pears, 14, George Street, Mansion 
House, Е.С. Meeting of creditora Arpil 29th. | 

E. I. O. MaGnetos, LTD.—Winding up voluntarily for recon- 
struction purposes. Liquidator, Mr. E. Н. Sherrey, Cherry Street, 
Birmingham. 

TRAFFORD POWER AND LIGHT SUPPLY (1902), LTp.—Olaims 
must be sent by May 31st to the liquidator, Mr. C. Cooper, 60, 
Spring Gardens, Manchester. : 

WRIGHT BROTHERS & MAIDMENT, electrical engineers and ,con- 
tractors, 164, Sloane Street, S. W., and elsewhere. Messrs. Н. T. and 
C. Wright and Mr. P. C. Maidment, have dissolved partnership. 
Mr. P. C. Maidment will attend to debta in respect of the business 
at Sloane Street, S.W., and Messrs. H. T. & C. Wright will attend 
to debts in respect of the business carried on under the style of 
Wright Bros. & Co., at 257, Fulham Road, S.W. 


Swedish Price Advance.— It is announced that all the 
Swedish electrical engineering works have just made increases in 
the prices of generators, motors, &c., оп acoount of the growth in 
the cost of raw materials, and the introduction of the eight-hour 
day. The demand for motors is said to be particularly great at 
present, partly because of the extension in the use of electricity in 
agriculture, and partly because of the development of Swedish 
industries. 

Trade Announcements. —MrssRS. BUILDING PRODUCTS, 
LTD., have acquired the sole selling rights of Prufit cement 
waterproofing paste and Prufitol liquid waterproofer, as manu- 
factured by Messrs. Rogers, Welch & Co., Ltd. The latter concern 
will continue to manufacture these specialities, but all sales will be 
effected through Messrs. Building Products, of 44-46, King’s Road, 
Sloan Square, §.W. 3. | 

Мв. А. C. WILEY, the West of England representative of the 
Macintosh Cable Co., Ltd., has removed to Colston Yard, Colston 
Street, Bristol. 

Мв. HARROLD STEAD having retired from the firm of Stead and 
Senior, electrical engineers, of 103, King Cross, and 48, Pellor Lane, 
Halifax, the business will be continued by Mr. R. F. Senior. 

Messrs. BELCO, LTD., who have had a showroom in Kingsway 
since their foundation in 1913, are now exhibiting on their premises 
there (Windsor House) a variety of electric light fittings, electrical 
heating and cooking and other appliances. Semi-indirect bowl 


fittings are on view with Beloolux, Luxtral, and Holophane glass- 


ware. A large stock of their standard-type half-watt fittings is 
carried, and a pamphlet describing these has been issued. They. 
also carry stocks of Burns's pattern telephone brackets—the “ Hilo," 
which is adjustable for height or length, and an ordinary and 
cheaper pattern which is adjustable to differing lengths, and 
swivels radially on the front rod. A pamphlet relating to these 
has also been issued. 

Мв. J. C. ELVY, consulting engineer, has now secured an office at 
12, Tavistock Street, Covent Garden, W.C. 2, to which all oom- 
munications should be addressed. 

Mr. H. HODGKINS, of 81, West Road, Weatcliff-on-Sea, informs 
us that he is the sole agent for the South, West and East of 
England and Wales below Northampton, excluding London, for the 
" Lotoc " electric bell. 


German Lamp Prices.—The united electric glow lamp 
works in Germany have raised prices from 150 to 250 per cent. 
over the pre-war quotations. 


A Danish Company.—The Avanti, Dansk Elektro- 
mekanisk Fabrik, of Kalundbore, reports that 1919 was a difficult 
period for the company, as well as for others in the metal industry, 
&nd the inconsiderable surplus earned has been carried forward. 
In the meantime the prospects for 1920 are specially favourable, 


. &nd orders are in hand for everything that can be produced for the 


whole of the year, 


^ 
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LIGHTING AND POWER NOTES. 


Africa. —ELEcTRICITY | ORDINANCE.—According to the 
African World, Mr. E. W. Cowan, consulting engineer, of Weat- 
minster, who is at present in British East Africa, has written a 
memorandum on the B.E.A. Electric Power Ordinance of 1918, in 
response to an invitation by the East African Section of the London 
Chamber of Commerce, in which he deals with the effect of the 
Ordinance upon progressive application of electric power in the 
Protectorate, and its effect upon existing installations. Mr.Cowan 
ie of opinion that progress in the general use of electrical energy 
outside the townships and the residential areas is much more 
likely to take place along the lines of private supply rather than 
those of public supply. He does not contend that the procedure 
adopted under the Ordinance is in any way inappropriate in cases 
of application for a licence to provide a public supply of electrical 
energy, but submits, however, that the procedure is not appropriate 
in cases of private supply. And he points tothe obvious difficulty, 
if not impossibility, of the procedure in the case of two or more 
estates desiring to adopt a joint use of power. "In many such 
cases," he adds, communications must pass between proprietors 
and officials in England before the scheme can be completed. The 
fact that the machinery will generally be purchased in England 
involves necessarily a large part of the work being done there. 

“The delay in endeavouring to conform with the procedure out- 
lined in the Ordinance, when the greater part of the necessary 
information must be obtained from manufacturers and others in 
England, must be very serious, and in many cases so detrimental 
to the interests of the estates concerned as to result in abandoning 
the use of electric power and substituting some other of the many 
forms of power which, though less efficient and economical, will be 
free from Government intervention.” 


Australla.— LAUNCESTON.— YEAR'S WORKING.—The city 

electrical engineer of Launceston, Tasmania, in his report for the 
year ended June 30th last, states that the total revenue amounted 
to £33,810 and the expenditure to £21,631, leaving a gross profit of 
£12,179, distributed as follows :—Interest on loans, £8,390; 
sinking fund, £1,780 ; general account, £1,800 ; and reserve fund, 
£209. The net profit fell from £4,086 in 1917-18 to £2,009 last 
year. 
Ayr.—BULK SuPPLY.—The question of a bulk supply 
from Kilmarnock Corporation is being considered, and the Council 
has been advised to dispose of its present plant. The proposed 
charge for a bulk supply is £3 per Kw. of annual maximum 
demand, plus ‘5d. per unit, the Ayr Corporation to provide the 
necessary sub-station. | 

Bedford. —YEAR’s Workinc.—The recently-published 
report for the year ended March 31st, 1919, shows that the revenue 
accruing to the electricity undertaking was 849.983, and the 
expenditure £38,084, leaving a gross balance of £11,899. Pay- 
ment of loan interest, &c., resulted in a deficit of £2,791. 


Broadstairs.— STREET LIGHTING.—The Urban District 
Council has accepted the offer of the Thanet Electric Light and 
Tramways Co. for public lighting where mains are already laid, at a 
yearly charge of £4 each for 100-watt, and £10 10s. for 300- watt lamps. 


Clactou-on-Sea,— EXTENSIONS APPROVED.—The Urban 
District Council has been informed that it can proceed with the 
purchase of electrical plant, for which a loan of £9,500 is required, 
without waiting for the formal sanction lof the Electricity 
Commissioners. | 

Clayton.—STREET  LiaHTING.—The District Council 
has received a letter from the District Coroner expressing the 
opinion of a jury that a recent fatal tramway aocident was partly 
due to the absence, of street lighting. The Council decided to 
attend to improvements. 


Continental. — SwEDEN.—According to the Engineer, there 
are at present about 1,000 co-operative electrical societies dis- 
tributing electricity in Sweden. The State erecta the main cables 
and the transformers, the remainder is installed by the societies. 
The State has this year started an electrical power fund of one and 
half million kronor to facilitate the erection of power systems, 
and a power-station fund of two and a-half million kronor to 
facilitate the building of power stations. The State Pension 
Board Local Saving Banks and the Post Office Savings Bank also 
lend money to would-be introducers of electricity. Some of the 
distribution systems which were installed during the war have to 
be renovated, as such substitutes as zinc and iron wires were used, 
and found to be unsuitable. 

FRance.—La Société de Transport de Energie des Alpes is the 
name of а new concern which hae lately been organised in Lyons, 
with a capital of 2,000,000 fr., to eatablish plant in South-Eastern 
France to utilise water power for the generation of electricity. 

The Compagnie Dijonaise d'Electricité has secured a concession 
of waterfalls and storage reservoirs on the River Lemme, on under- 
taking to supply light and motive power to the canton of Planches- 
en-Montagne, the city of Poligny and neighbourhood, setting up a 
distribution station there ; and to the city of Dóle and district. 

BELGIUM.—In order to meet the increasing demand for electricity, 
the Société des Centrales Electriques des Flandres is increasing the 
capacity of its generating station at Langerbrugge to 11,000 Kw. 

zone of supply of this station extends round the town of 
Ghent and along the banks of the Terneuzen maritime canal in an 
agricultural and industrial district which offers ample scope for 
further developments, 


Darllugton.— RATE RxLIEF.—Instead of again carrying 
forward the whole of the profits on the electricity underteking, 
£4,000 is being applied to the relief of the rates. In 1914 the elec- 
tricity department contributed £4,205, and during the 1915-20 
period £7,600. 

At a recent meeting of the Corporation it was stated that the 
electricity charge was now only 4d. per unit above the pre-war 
price, and compared favourably with any other town in the 
country. 

Doncaster.— New PrLANT.— The Corporation has received 
official sanction to proceed with the installation of two additional 
3,000-KW. sets and water-tube boilers, &c., involving au expenditure 
of about £120,000. 


Dublin.— LIHrWa During STRIKE.— During the 
recent generalstrike the street lighting was maintained upon the 
whole, but one or two parta of the city were in darkness. 


Glasgow.— New Sration.— The Corporation’s new 
power station at Dalmarnock will be put into commission in about 
four weeke’ time when one of the five generating sets will be in 
working order. Part of the load upon the St. Andrew's Cross 
station will then be transferred to the new plant. 


Hereford.— Extensions.— The Electricity Committee 
has recommended application to the Electricity Commissioners for 
sanction to the installation of additional transmission lines, &c., at 
& total estimated cost of £81,407. 


Leith Extensions AT Docks.—Leith Dock Commis- 
sioners have approved a proposal by their superintendent for a 
tunnel under the Albert and Imperial docks, through which 
hydraulic, electric, gas, water and oil mains may be led. It is to 
cost about £10,000. The Commissioners have also authorised an 
expenditure of £10,000 on new electrical apparatus. Although 
they have large new schemes on hand, the Commissioners are not 
neglecting the improvement of their present undertaking. 


Limerick.—YEAR’s WorKING.—At, a recent meeting 
of the Corporation, it was stated that a loss of £14,000 had 
been incurred in connection with the electricity undertaking. 


Liverpool New Puant.—The Electric Power and 
Lighting Committee recommends the purchase of a new rotary 
converter for the Pumpfields station. 


London.—FuLHAM.—The Finance Committee recom- 
mends application for a loan of £13,276 for the purpose of pro- 
viding sub-stations, transformers, mains, &c., to cover the cost of 
" linking-up " with the Hammersmith undertaking. 


Loughborongh.—New Puant.—While not approving 
the whole of the scheme of extensions submitted to them by 
the Town Council, the Electricity Commissioners admit that 
extensions are necessary, and have sanctioned the installation 
of a 3,000-Kw. generator. It is stated that the possibilities of a 
bulk supply from Leicester are very remote, 


Nelson.— Loan SANCTIONED.—The Electricity Commis- 
sioners have signified their approval of extensions to the elec- 
tricity works, and have sanctioned the borrowing of £152,000. 


New Zealand.—CoaL SHoRTAGE.— The inadequacy of 
coal supplies has forced the Auckland City Council to consider the 
curtailment of the electricity supply or a temporary suspen- 
sion of part of it. The requirement of the undertaking is 180 tons 
a day, and supplies have fallen so low that only about a day's 
reserve is held, the Council relying upon a daily delivery to keep 
the station running. 


Stretford.—Loan.— The Urban District Council is 
applying for sanction to borrow £200,000 for the purpose of 
extending the electricity undertaking. 


Stockton-on-Tees.—A Technical Advisory Committee 
has been formed, on the recommendation of the National Trade 
Advisory Committee for Electricity, Power, and Light. 


Thames Valley.—BurLk  SuPPLv.—Arising out of 
correspondence between the Twickenham and Teddington Electric 
Supply Co., the Electricity Commissioners, and the Barnes District 
Council, the electrical engineer of the latter Council reporta that 
it is felt that steps should be taken to provide & bulk supply station 
to deal with the demands in the whole of the Thames Valley area. 
Edmundson's Electricity Corporation feels that it would be 


wasteful to install further plant at the Twickenham generating 


station, and as it is certain, states the engineer, that in the near 
future a large number of the existing stations will be closed down, 
the necessity for providing a bulk supply station at the earliest 
possible date will arise. The Borough of Ealing feels the necessity 
for closing down probably more acutely than others in the neigh- 
bourhood, and it in consequence will welcome any proposal that will 
cheapen the cost of supply in ite area. The Electricity Com- 
missioners ask the engineers operating in this area if they think it 
worth while to prepare a preliminary scheme for submission to the 
Commissioners, 


Tullamore.—ELREOTRIC LIGHTING.—In connection with 
the recently formulated proposals, a site has been secured for a 
power station, and over £15,000 has been subscribed, 
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Walsall,—lNnusTRIAL REQUIREMENTS.—The Corpora- 
tion has been refused permission to augment the generating plant 
until it is seen how the Electricity Supply Act will be applied in 
the district. Many industrial concerns are accordingly unable to 
obtain adequate power supplies, and the Chamber of Commerce has 
passed a resolution calling the attention of the Government to the 
harm that is being done through the delay. 


Warrington.— ExTENsIoNS.— The Corporation has made 
an application to the Electricity Commissioners to sanction а loan 
of £183,133 for the purpose of extending the existing plant at 
Howley. The electrical engineer has reported that the Commis- 
sioners have intimated that а new generating station at Warrington 
is not desirable at present, but the installation oF a further 
generator will receive favourable consideration. 


Whitehaven.— REVISION OF Снлнава, —With a view to 
simplifying the accounts, the Town Council has decided to charge 
domestic consumers a flat rate of 34d. per unit for lighting to oon- 
sumers who pay on the fixed charge system, instead of 2d. plus 
524. per cent. ; and a flat rate of làd.to heating and cooking con- 
sumers, instead of 1d. plus 40 per cent. 


Wooiwich.—Houssg Ілонтіхо.--Тһе Borough Council 
has decided to have electric lighting installed in all the houses 
being erected on the new estate at Kidbrook, and to have the roads 
illuminated by electricity. 


TRAMWAY AND D RAILWAY NOTES. 


Australia, — LAUNCESTON.—YE —YEAR’S WonkiNG. — The 
accounts of the Launceston, Tasmania, tramway system for the 
year ended June 30th, 1919, show a total revenue of £27,717, and 
against this an expenditure of £17,730, leaving a gross balance of 
£9,987. After payment of interest on loans, &c., the result was a 
deficit of £17, comparing favourably with the previous year's loss 
of £1,283, 


Bolton.— WAGks.—The Corporation’s tramway employés 
have asked for double pay for the four days of the Royal Lan- 
cashire Agricultural Show in August. The Tramways Committee 
is considering the matter at its next meeting. 


Continental. — F&RANCE.— In spite of the enormous 
amount of work entailed the Société des Tramways de Lille has 
succeeded in putting 17 km. of the system in working order, and 
63 cars are serving the various routes. In addition to this, power 
is being supplied to about 80 works in the district, and it is con- 
fidently anticipated that by the end of the present year the 
Société will be generating 10.600 Kw., sufficient to meet all 
requirements. 


Darlington.— CHANGE or SySTEM.—After a four months’ 
experiment with a 9-minute tramway service, it has been decided 
to revert to a 12-minute service. It was estimated that if the 
9-minute service continued the loss would be £10,000 at the end of 
the financial year ; the loss to the present time was put down at 
£ 5,500. 


Egypt.—Tramway Srnikk.— For the fourth time іп 
12 months the Heliopolis tramway employés are on strike. The 
reason for their action is stated to be the suspension of a driver for 
insolence. 


India.—Tuses ron CarcuTTA.— The chairman of Cal- 
cutta Coporation, in outlining the scheme to the Communications 
Committee, wrote that there should be no serious obstacle to the 
construction of a tube under the Hugli, and in this way the 
suburb of Howrah could be linked up with Calcutta. The poorer 
classes were being crowded out of Calcutta by the increase of renta 
and land values, and would readily migrate to the suburbs if cheap 
and rapid transit were available. An estimate of cost given was 
£650,000 per mile. While the scheme is not yet formally adopted, 
the Committee approved the views expressed in the chairman's 
letter.— Гле Times. 


Manchester, — STRIKE SETTLEMENT. — The tramway 
strike in Manchester and Salford has been settled. The terms 
are acceptance of the national award of 58. & week advance, with 
an immediate review of base rates, — Daily Telegraph. 


Middlesbrough.—WoxEN ExrLovEs. — The Tramways 
Committee has instructed the manager, when engaging conductors, 
to employ a proportion of two-thirds men to one-third women. 


Newcastle-on-Tyne.—FAnE Revision. — In view of 
growing expenses, the Town Council has decided to revise the 
tramway fares on the basis of one mile for Id., two for 14d., and 
three for 2d.. without overlapping-fare stages; the abolition of 
most of the 4d. terminal fare stages: revision of workmen's fares ; 
and abolition of certain free-travelling facilities. An additional 
income of £60,000 to £70,000 is anticipated. 


Runcorn. — Licht RAILWA TY. — The Light Railway 
Commissioners have granted the application of Messrs, Castner- 
Kellner Co.. Ltd., for an order to allow them to construct a branch 
light railway line giving direct access from their works at Weston 
Point. near Runcorn, to the L. & N.-W. Railway Co.'s system at 
Runcorn. А guarantee is required from the company that the 
line shall be во constructed as to be fit to carry passengers as well 
as goods, and it is probable that tbe line will be extended to 
connect with the neighbouring system. 


“TELEGRAPH “AND TELEPHONE NOTES. 


Australla.— WIRELESS RatEs.—The postal authorities, 
says the Sydney Sunday Timos, advise that approval has been given 
for the adoption forthwith of a Pacific Marconi service, at a rate 
of 2d. per word less than the rate in force previously (2s. 10d., 
instead of 35.) for full ordinary traffic only between Australasia 
and the United Kingdom, vid Pacific and Marconi Trans-Atlantic 
Wireless Service. The Amalgamated Wireless (Australasia) Co. 
states that when the permission of the Federal Government to 
erect new high-power transmitting stations is received, charges 
will probably be reduced to 2s. per word. 


Bradford. — City EXCHANGE. — The city electrical 
engineer recommends that the existing telephone system within 
the Town Hall be scrapped and a new system installed, to cost 
about £3,300. When the Town Hall was extended 15 years ago, 
a central ‘exchange was contemplated, but this was not built, and 
each department has had its own exchange wires, with a separate 
intercommunication system inside the Town Hall. The Finance 
Sub-Committee has decided to have a further report on the 
desirability of establishing an exchange within the Town Hall, i in 
connection with the Post Осе service, before coming to any 
conclusion on the matter. 


China. — WIRELESS STATIONS.—Under the supervision of 
a British engineer, wireless telegraph stations are being estab- 
lished between Pekin and the farthest limits of Chinese territory 
in Turkestan.— The Times. 


Germany.— INCREASED PosraL CHARGES.—The new 
postal laws and regulations were adopted on April 17th by the 
German National Assembly. The charges for inland letters and 
telegrams are to be considerably increased, whilst telephone con- 
versations are to cost double, and everyone who possesses a tele- 
phone will have to pay 1,000 marks for each line. 


Telegraph Rates.—PRoroskp IwcREASE,—Under the 
new Budget it is proposed to increase the telegraph rates from 9d. 
and jd. for every additional word, to ls., with 4d. per additional 
word over 12. Ап extra charge of 6d. will be made for every tele- 
gram handed in between midnight on Saturday and midnight on 
Sunday. The porterage on telegrams, пож 3d. per mile from the 
limit of free delivery, is to be doubled. Telephone rates are to be 
increased at a later date. 


Japan.— WIRELESS TELEPHONY.—In 1919 the dins 
Department of Communications made & series of experimental 
wireless telephonic communications between land and sea, the 
land apparatus being at the Kobe Central Telephone Office. 
These experiments proved & success. The Department accordingly 
appears to have decided to provide two wireless stations at Kobe and 
Yokohama from the next fiscal year to open the wireless telephone 
business for the general public. Mr. Sayeki, the expert of the 
Department, is quoted by the Japanese papers as stating that the 
Kobe station will be opened from April next. Though no regula- 
tiona have been framed, it is probable that the fee will be fixed 
at about 30 to 50 sen for a conversation.— Aconomic Heriew. 


London.— TELEPHONE SERVICE.—During the last financial 
year there have been laid over 50 miles of single underground pipe 
line and 50,000 miles of underground wire, which brings the total 
length of London's underground telephone piping to 3,625, and the 
length of wire in it to over a million miles. The total pole mileage 
is 2,780, and the length of open wire on poles in London is over 
60, 000 miles. In laying underground pipes the needs of the areas 
are estimated for 15 years ahead. The present cost of this Work 
is between £50 and £75 per yard. 


New Zealand. — TELEPHONE SHuonTAGE.— The Post- 
master-General recently stated that the inability of his department 
to install the uecessary telephones required by а great many people, 
was due to shortage of supplies arising out of war conditions. 
Ditticulties had been increased by the changing over from the 
existing system to automatic working. The position was now 
improving, and it was hoped to accomplish a great deal in this 
direction during the year. 


Poland. — The Polish Administration notifies the 


suspension of all private telegraphic correspondence with the 
outside world from April 17th to 26th inclusive. 


South America.—Concessions TO FRENCH CoMPANY.— 
Concessions have been made to the French South American Cable 
Co., says the Board of Trade Journal, for the establishment of 
telegraphie communication between Monte Video and Buenos 
Aires, and a submarine cable between Monte Video and Rio de 
Janeiro, The Diario Official of Monte Video of February 2nd 
contains a decree as under, giving the terms of the concessions :— 
The necessary authority is conceded to the French Cable Co. to 
establish and work submarine and terrestrial telegraphic com- 
munication between Monte Video and Buenos Aires, and a submarine 
cable between Monte Video and Rio de Janeiro. For each of the 
above concessions the company has deposited a sum of £3,260. 
The company will not enjoy any privilege, preference, or exemp- 
tion, from national or municipal taxes. It will be aubject to the 
different obligations, requirements, responsibilities, and penalties 
established by the Law of October 17th, 1919, and to the iurisdic- 
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tion of the Law Courts in accordance with the aforesaid Law. 
The company will also be subject to the other Laws of the Republic 
unless they affeot the clauses of the conoession. The compeny 
must. present plans of the line followed by the cables in territorial 
waters and national territory, showing the landing sites, the testing 
office, and situation of buoys, signals, &c. ANA 


. United States. — The annual report of the American 
Telephone and Telegraph Со. states that in oo-operation with 
the. Cuban-American. Telephone & Telegraph Co., plans have 
been made to lay telephone cables to Havana, so that the principal 
places in Cuba will be in telephonic connection with the principal 
places in the United States. "EOM E 

Many mechanical. labour-aaving devices have. already been 
adopted to meet the shortage of unskilled labour, and other devices 
are being constantly studied and adapted to the needs of the business. 
The department of development and research during the yeer 
has actively prosecuted work upon more than 500 improvements 
in the telephone art. The patent holdings of the Bell System 
have increased fully 124 per cent. duribg the year, and it now owns 
or controls, or is licensed under, more than 5,000 United States 
letters patent and applications therefor. ^ 2: 

At the end of the year the report shows that in the United 
States there were 55 11,000 separate telephone com - 
panies. Of them, 36 are associated companies of the Bell System, 
9,403 independent companies whose telephone stations are con- 
nected with the Bell System, and about 1,500 independent com- 
pinia whose telephone stations are not connected with the Bell 

ystem. There is also a large number of rural lines and associa- 
tions operated m&inly on a mutual or co-opérative basis, and not 
rated as companies. Of these lines and associations there are 
26,184 which connect with the Bell System. At the end of the 
year the number of telephone stations which constitute the Bell 
System-in the United States was 11,795,747, of which 7,739,159 
were owned by the associated companies of the Bell System. The 
increase in the total number of stations in the Bell System during 
1919 amounted to 729,748. There were 209,860 employés in the 
Associated Bell Companies at the end of the year, operating 
24,162,999 miles of wire, of which 94°6 per cent. was copper. The 
net. additions to the Bell-owned plant during the year were 
over $73,000,000. Forthe whole Bell System, with all duplications 
excluded, the total income. including compensation, after the 
deduotion of expenses, amounted to $79,650,186, from which over 
$27,000,000 was paid in interest and $39,000,000 in dividends, 
leaving over $12,000,000 surplus, The surplus earnings in the last 
five months of the. year since the end of Federal control have been 
$7,000,000. The capital stock, bonds, and notes payable of the 
Bell. Telephone System outstanding in the hands of the public at 
the lose of the year were 81,060,000,000, while the net assets 
devoted to earning return on these outstanding securities amounted 
to over $1,448,6500.000. This is due to the fact that surplus and 
reserves of, over $388,500,000 had been invested in productive 
property.. For.the American Telephone and Telegraph Co. the net 
earnings of the year were over #60,000,000. In round figures, the 
interest charges were $15,000,000; the dividends, £35,000,000 ; 
and the, resulting balance, $9.000,000,. of which $5,000,000 was 
appropriated to reserve for contingencies and 84,000,000 added to 
aurplus. The company and its predecessors have paid dividends to 
the public at the rate of at least $7°51 per share each year for the 
past 38 years, and during the past 13 years the rate has been 
uniformly 38 per share. The number of shareholders in th: 
American Telephone and Telegraph Co. was on December 31:t, 
1919, 120,460, an increase of 8,000 during the year. To this 
number should be added some 9,000 employés of the Bell System, 
who are paying for stock out of their wages.—7. and T. Age. 
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CONTRACTS OPEN AND CLOSED. 


The date given in parentheses at the ond of the par aph indicates 
i the issue of the KLBCTBICAL REVIEW in Sal the " Official 
Notice” appeared) | 


К ЛЕ ле ОРЕМ. 


Auckland  (N.2.),.— September 1st. Harbour Board. 
For the supply of electric capetans and spares. Messrs. W. & А. 
Mo Arthur, Ltd., 18-19, Silk Street, Cripplegate, London, E. C. 2. 


. Australia. — PERTH. — May 3rd. Post master-General's 
Department. Insulators, bolts, brackets, &c. Schedule 673, 
(April 2nd ) 

May lith. Government of Western Australia. One 7,500-K w. 
turbo-alternator and condensing plant. (April 9th.) 
: MELBOURNE.—June 18th. City Council. Gas-filled metal-fila- 
ment lamps. City Electrical Engineers’ Office, Town Hall, 
Melbourne. 


Belgium. — Ax TWERP.— May 21st. Municipal authorities. 
Tenders for 10,690 metres of armoured cables, »equired in connec- 
tion with the electrical equipment of the Nos. 2 and 3 docks. 
Particulars may be obtained for one franc from the Hotel de Ville, 
Antwerp. m 


“Cardiff. — April 29th. Corporation. One 5,000-KW, 
turbo-alternator and condensing plant. (April 9th.) 


Carlisle. — April 27th. Electricity Department. Ons 
1,000-Kw. converter, switchgear for converter, B. H. r. feeder éwitch- 
gear. (April 16th.) ' * | 


Dartford.—April 26th. Urban District Council. One 
water · tubs boiler and mechanical stoker ; bus-bars. (April 16th.) 


 Dublin—April 24th. Electricity Supply Committee. 
Seven truck-type switch cubicles for use on a three-phase 50-period 
5,000 v. system. (April 16th.) | 


Edinburgh.—April 26th. Electricity Supply Depart- 
ment. E. H. r. peper-insulated lead-oovered cables. (April 2nd.) 


Liacolu.—May 24th. Electricity Department. Coal- 
handling plant. (See this issue.) . | ! 


- Leigh (Lancs.).—Electricity Department. One 2,500-x w. 
turbo-alternator; E.H.T. & L.T. switchgear; one 500-KW. rotary 
oonverter. (April 16th.) T. 


London, —SHOREDITCH. — The Lighting Committee is 
inviting tenders for one turbo-generator, one water-tube boiler, and 
H. and L.T. switohgear. 


Mauchester.— April 27th. Tramways Committee. Elec- 
trolytic copper and bronze trolley wire ; steel fishplates for tram- 
way rails. Mr. J. McElroy, General Manager. 

April 28th. Education Committee. Electric lighting installa- 
tion at Birley Street, Beswick, and Princess Road, Mosa Side, 
municipal schools. Education Offices, Deansgate | 


Nuueaton.—May 5th. Electricity Department, 3 core 
and 4-oore, L.T., peper-insulated cables. (See this issue.) 


Portsmouth.—April 26th. Board of Guardians. Elec: 
trical installation at the Children's Home, Milton. (April 16th.) 


Sheffleld.— Corporation Water Works. Electric haulage 
winch, pug mill. (See this issue.) | 


South Africa.—Moss&gL Bay.—Electric lighting equip- 
ment. Contract No. 1.—High-speed super-heated steam engines, 
boilers, air and circulating pumps, condensers, steam piping, valves, 
alternators, switchboard. Contract No. 2.—Poles, cross arms, 
lightning arresters, street lampe, brackets, repair tower, meters, 
conduit work, cables, &c. Particulars of general conditions, tender 
forms, Ko., can be seen on application to the Department of 
Overseas Trade in London (Room 48, telephone extension No. 1). 
Copies can be lent in rotation t» those firms in the Provinces having 
no representative in London. | 


; 4 hp мые ы, E. cd 
Spain. — May 30th. Construction and working of an 
electric tramway between the Plaza de !а Bonanova and the 
Monasterio de Pedralba, Barcelona. The Direccion General de 
Obras Publica:, Madrid. | IE | 


· Sunderland.—April 28th. Electricity Department. Water- 
tubs boilers, superheatets, stokers, eoonomisers and chimneys; one 
1,000-Kw rotary converter. Specifications, &с. (£1 each), f 
General Manager, Electricity Works, Dunning Street. 


Tasmania.— LaUNCESTON.—June: 7th. City Council. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. City 
Electrical Engineer, Town Hall, Launceston. 


Uruguay.—August 7th. Department of Posts, Telegraphs 
and Telephones. Construction of a national telephone system for 
the Department of Montevideo. Particulars from the Uruguayan 
Legation in London, 8, Elvaston Place, South Kensington, S. W. 


Whitby.—Electricity Department. Replacing economiser, 
boiler feed pump, pipework ; conversion of old dry duct into 
cooling pond. (April 16th.) "LS! 


CLOSED. 
Bootle,—Town Council. Accepted :— 


Two 84-ton electric vehicles, £9,545.—Ransome, Sims & Jefferies, ‘Ltd. ` 
Two 5-ton electric vehicles, £2,810.— Electcomobile (Leeds), Ltd... . 


Edinburgh.—Messrs. Redpath, Brown & Co. were the 
lowest bidders for the steelwork at the boiler house of the 
Portobello power station, with an offer of £454,000, and the 
oontract has been placed with them. | 


London, — Hackney. — Electricity Committee. The 
Committee recommends the cancelling of the contract with the 
Rees Roturbo Manufacturing OCo., Ltd., for circulating pumps, at 
£1,708, the firm having given notice that the prices would be 
increased by 15 per cent. The electrical engineer, in view of 
the considerable increase in price, does not favour increasing the 
number of small pumps, but he may prefer to continue with the 
four existing pumps, and add, with the proposed extension, larger 
pumps, each with a capacity of 10,000 kw. 
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FULMAM.—Electrioity and Lighting Committee. Recommended 
coal] supply :— 
6,000 tous Pooley Hall small nuts, £11,175 ; 9,000 tons ў pea slack, En, 425.— 
Foster & Co. 
8,000 tons 2 Midland slack, £14,688.—J. Н. Gilman & Co. 
8,000 tons Derbyshire nutty, £5,787.—Harrison's, Ltd. 
SHOREDITOH.—Lighting Committee. Aocoepted :— 


1 mile 8/-096 twin telephone cable, £96.—Edison Swan Elec. Co., Ltd. 
24 miles 7-core pilot cable, £760.--Union Cable Co., Ltd. 


Margate.—Town Council. Installing the electric light 
at the Municipal offices, Town Hall :— 


E. C. Spray (accepted) .. x ui .. £148 
J. Owen & ро p E d sg - 175 
Н. 8. Tett & Co., Ltd. bs - E 188 
. W.J. Cannon " oy és ais s 190 
Glumart, Cox & Co. ex ME x s 196 
Thanet Electric Co. э ss a n 198 
E. A. Pinto.. "t E 2e Es A 238 
Sunderland. — Town Council. Electricity Committee, 


Асса :— 
B. I. & Holby Cables Co., Ltd.—House service cable aod к.н.т. and L.T. 


cable. 
Brush Electrical Engineering Co., Ltd.—Two 950-x.v.4. transformers. 


Joseph Thompson & Co.—Creosoted redwood capping and cable troughing. 
Ferguson, Pailin & Oo., Ltd.—Switchgear. 


FORTHCOMING EVENTS. 


Institution of Mechanica] Endineers.— Friday, April rd. At the Institu- 
tion, Storey's Gate, В.У. At6 p.m. General meeting. 


Physical Society of London. — Friday, April 28rd. At the Imperial 
со er перо, South Kensington, В.У. At6 p.m. Fourth Guthrie Jecture 
on The Anomaly of the Nickel-iroa Alloys,” by Mr. C. E. Guillaume. 


Boyal Institution of Great Britain.—Saturday, April 94th. At Albemarle 
Street, W. At 8 p.m. Lecture on The Thermionic Vacuum Tube as 
Detector, Amplifier and Generator of Electrical Oscillations,” by Prof. W. 
H. Ecoles. (Lecture п.) 


Hoyal Society of Arts.—Monday, April 26th. At John Street. Adelphi. At 
: pm. Cantor lesture “ Aluminium and its Alloys," by Dr, W. Rosenhain, 


Electrical Trades’ Benevolent Institution.—Monday, April 96th. At the 
offices of the Electrical Contractors’ Association, 11, Southampton Row, 
W.C. At 2.30 p.m. Annual general meeting. 


** Dgnamicables.”’— Tuesday, April 27th. At the Connaught Rooms, Gt. Queen 
Street, У.С. At 7.1£ p.m. Anniversary dinner. 


Institution of Civil Engineers.—Tuesday, April 27th. 
Street, S. W. At6.30 p.m. Annual general meeting. 


Institution of Electrical Engineers.—Thursday, April 99th. At 6 p.m. At 
the Institution of Civil Engineers, Gt. George Street, 8.W. т on 
А оше. Protective Devices for Alternating - current Systems, by Mr. 

. . С . 


(East-Midland Sab-Ceutre).—Tuesday, April 27th. At the Technical 
College, Loughborough. At 7 p.m. Lecture on The Electrical Equip- 
ment of Ships," by Mr. C. H. Wordingham, C.B.E. 


(Scottish Centre).—Friday, April 80th. At Dundee. 


(Students' Meeting) — Fridey, April 80th. At Faraday House, 
Southampton Row, W. C. At 7 p.n. Paper on ‘Tidal Power," by Mr. 
J. E. Holmstrom. 


Association of Engi«eeriog and Stipbullding Dranghtsmen.—Thursday, 
April 29th. At Chesterfield Grammar School. 414710 p.m. Paper on 


“Саз Producer Plants,” by Mr. J. J. Nicholson. 


North-East Coast Institution of Engineers and Shipbuilders.—Friday, 
April 80th. At the Literary and Philosophical Society, Newoastle-on-Tyne. 
At 6.15 p,m. Paper on A Modern Power Station and its Development,“ 
by Mr. J. 8. Watson. 


дамог tastituiion of Engineers.—Friday, April 80th. At 80, Victoria Street, 
S.W. At 7.80 p.m. Social evening. 


At Great George 


NOTES. 


E.D.A.’s Age.—Referring to our leaderette of last week, 
Mr. J. W. Beauchamp points out that the Electrical Development 
Association started on June 2nd, 1919, and therefore is not only 
lees than two years old, as we said, but has not even attained to 
its first anniversary. All the more credit to its efforts; it is a 
lusty infant, but needs ample nourishment —many pounds a day— 
and it is up to the electrical industry to feed it. 


Cardiff Turbo-Alternator Tenders: Correction.—By а 
printers’ error in our advertisement pages last week we credited 
Oardiff Corporation with inviting tenders for a 50,000-Kw. turbo- 
alternator. The plant required is, of course, of 5,000 kw. capacity. 


Electricity v. Gas.— At a meeting at Bradford, on Satur- 
day last, members of the Yorkshire Junior Gas Association 
attempted to console themselves with regard to the general demand 
for electric lighting in the new housing schemes, by referring at 
length to the supposed advantages of gas as a heating and cooking 
agent. In a paper by Mr. E. L. Oughton, of Huddersfield gas 
undertaking, tables were given which purported to show that in 
heating and oooking gas was "a long way ahead of electricity," 
but in the discussion some members disputed the strict logic of the 
figures. Mr. Roper, of Bradford, said that in his district the gas 
people were up against a very serious proposition in the electricity 
charges for domestic consumption, which were merely Id. per unit, 
with a basis charge of 15 per cent. on the rateable value of the 
house. He greatly doubted whether gas could meet that on the 
question of cost, and pointed out that the charge included everything, 
lighting or otherwise, 


The Electrical Trades Benevoient lustitution.— The 
annual general meeting of this Institution will be held at the 
offices of the Electrical Contractors’ Association, 11, Southampton 
Row, Ж.С. 1, on Monday, April 26th, 1920, at 2.30 p. m.; Mr. J. Y. 
Fletoher will take the chair, and it is hoped that members will 
show their interest by turning up in force. The meeting will 
receive the report of the Committee and the accounta for the year 
1919, and elect members of the Committee of Management. The 
following members retire by rotation, and are eligible for 
re-election :—Messrs. W. B. Esson, E. Garcke, T. E. Gatehouse, 
C. E. Hunter, W. Ratcliffe-Small, Sir Ernest Spencer, and Mr. G 
Sutton. 


Norwegian Water Power.—The Technical Review quotes 
from Teknisk Ukeblad a statement that the Government ш pro- 
viding a sum of one and a-half millions sterling for the regulation 
of rivers, in order to increase the value of waterfalls. The work 
is to be completed in 1923. 


Electrical Power Engineers’ Association. — The first 
annual dinner of the Northern Division was held in the Albion 
Hotel, Manchester, on April 17th, under the presidency of 
Мг. H. E. Annett, A.M.I.E.E., chairman of the division. | 

After the toast of The King, Mr. А. L. Lunn, past-presi- 
dent of the Association, proposed the toast of The Guests, 
and said he was pleased to see so many chief engineers 
present, as representatives of undertakings, as well as Ald. 
Walker, chairman of the Joint Board. He contrasted the 
large gathering with the first meeting of the Association 
which was held in Manchester, and said the progress was 
due, in some measure, to the syinpathetic attitude of the 
great majority of chief engineers. 

d. Walker, in replying to the toast, said he had ground 
for hostility to the E.P.E.A., seeing that he was spending 
every Saturday and Sunday, not in well-earned rest, but on 
the Joint Board endeavouring to find eolutions to problems 
of rates, hours, and conditions. The electricity supply in- 
dustry was THE key industry, and by the work of Joint 
Board, the result of which would be attained at no distant 
date, he hoped they would create feelings of satisfaction 
amongst the staff. It could not be denied that many of those 
in authority in the electricity supply industry did not appre- 
ciate the technical knowledge necessary for those responsible 
for the generation and distribution of electrical energy. 

Mr. J. F. Heslop, A.M.I.E.E. (vice-president of the Asso 
ciation) proposed the toast of the Institution of Electrical 
Engineers, and Mr. J. A. Robertson (chairman, N. W. Centre 
of the I.E.E.), in replying, said he had watched with 
pleasure the progress and good work of the E.P.E.A. in 
improving the status of the engineer. There were во many 
conflicting interests represented in the I.E.E. that for it to 
undertake the function of & protective organisation would 
be its own destruction. Instead, the I.E.E. endeavoured to 
bring the various sections together. The local Centre had 
eet up а committee to formulate a scheme for the training of 
station engineers. Technical education and training should 
be available for and accessible to the children of the poorest 
people. There was too much specialisation ; he would have en- 
gineers change from generation to distribution and to sales, 
rather than wait for promotion in their own department. 

Mr. P. P. Wheelwright, M.I.E.E., proposed the toast of 
The E.P.E.A.," suggesting a formula: Enterprise+Perse- 
verance+ Energy = Awards, which expressed his own view of 
the characteristics of the members who had made it such a 
success. Mr. J. Н. Parker (president, E.P.E.A.), in replying, 
referred to the early difficulties of the Association. It was a 
baby which required nutrition, but the doctor told it to 
suck his thumb. This did not help, and it was decided to 
try a new food, Bonus food builds bonny babies." This 
met with success, and an addition was prescribed. The baby 
was now making rapid progress, and a new food, '' Basic 
rates," would be ready shortly. The Association was a most 
democratic organisation; its members occupied an interme- 
diate position, being both workers and managerial, and he 
looked forward to the time when it would hold the balance 
against trouble in the industry. In conclusion, he said that 
if the members worked together, nothing could restrain them 
from what they set out to do. 


Standardisation in Germany.—1n Germany the Associa- 
tion of German Engineers has, acoording to the E. T. Z., set up а 
powerful organisation in the “Standardisation Committee of the 
German Industry" [Normensschuss der Deutschen Industrie], 
Standardisation falls into two main sub-divisions, namely, Regula- 
tion (Regelung) and Normalisation (Normung). The former is 
concerned with the drawing-up of regulations for the estimation 
of the capacity and behaviour of apparatus. The Committee holds 
that it is of the highest importance in view of the English and 
American activities in this sphere that the German regulations 
should be elaborated as quickly as possible, so as to strengthen 
the German position in respect of export. The latter relates to 
the specification of sizes in manufacture with the object of 
facilitating repetition work in respect of component parta, defini- 
tion of types, and the determination of overriding standards such as 
normal sections, normal voltages, &c. The Committee referred to 
above comprises a number of sections composed of specialista in 
various branches, and it is proposed to add to these sections as 
the needs arise. 
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^" Railway Sigsalling.—The report of Major Hall to the 
Ministry of Transport on the oollision which occurred between a 

gertrain and a goods train at Soothill Wood Colliery, on the 
Leeds-Batley branch of the Great Northern Railway, early in 
February, states that the severe storm at the end of January had 
resulted in extensive damage to block telegraph and telephone 
wires over a large area in this district, and traffic was still, on this 
branch, being operated under the block telegraph regulations. 
Major Hall agrees with the opinion, expressed in a recent report 
by Colonel Pringle, that the temporary installation of telephone 
block working by means of insulated cable run out from reels 
would be of the greatest value pending restoration of normal con- 
ditions.— The Times. 


The Educational Activities of Glasgow Electricity 
Department.—The Works Continuation School of the Electricity 
Department of Glasgow Town Council has introduced during the 
past winter various classes for employés. A very successful session 
has just been completed, when Mr. R. B. Mitchell, general manager, 
presented prizes gained by past students. The claases met four 
nights in each week, and included the following subjects :—Practical 
training in instrament making, arithmetic and algebra, and 
generation and distribution of electrical energy. The latter class 
was for the clerical staff, and all were conducted under the auspices 
of the Local Education Authority. 

On April 12th the session of the Glasgow Town Council Elec- 
tricity Department Engineering Society was concluded, Mr. В. B. 
Mitchell presiding over an attendance of 88 members. Mr. C. W. 


Marshall read a paper on "Transformation of Electrical Energy 


from А.С. to D.C., and an interesting discussion followed. The 
chairman intimated that arrangements were wellin hand for the 
next sessions' syllebus. 


Mine Locomotives.—1t is stated that the Home Office 
has been approached with a view to permitting the use of 
electric locomotives in coal mines, At present, in accordance with 
General Regulation No. 136, haulage by electric locomotives on the 
overhead trolley wire system is prohibited in any mine in which 
coal is worked, but haulage by storage-battery looomotives may be 
used in any mine, with the consent in writing first obtained of the 
Secretary of State. and subject to such conditions affecting safety 
as may be prescribed by him. The use of internal-combustion 
locomotives is prohibited by the Act. The Department has laid 
down certain conditions, of which the most important is that 
the locomotive shall not, under any circumstances, spark in such 
а manner as to set up the danger of firing a mine. Designs 
have now been submitted to the Home Office for approval.— 
Colliery Guardian. 


Electric Vehicle Progress.—The Bristol Town. Council 
proposes to purchase six electric tipping wagons for the collection 
and removal of refuse. The estimated cost is placed at £6,600, 


and the sanitary authority hopes that as a result of displacing - 


horse vehicles by electrics a saving of £1,000 a year will be 
effected. At the inquiry held by the Ministry of Health respecting 
the application to borrow the money to meet the cost of the 
vehicles, the city engineer explained that since 1914 the expense 
of keeping a horse had risen from 12s. 10d. to 42s. per week, mainly 
due to the high price of fodder. The men's hours also had been 
reduced from 614 to 48 per week. In 1914 the cost per load of 
25 owt. of refuse was 4s. 4d., and it was now 14s. At опе of the 
destructors there was surplus electricity, and the Council thought it 
could charge these wagons every night with that surplus elcotricity. 
One firm of electric vehicle manufacturers stated that if the 
Council did not save a shilling a ton on the first month's working, 
it would take the wagons back. The sanitary authority hoped to 
save £1,000 a year by means of electric wagons. 

The Derby local authority has placed an order with Newton 
Brothers, Ltd., for the supply of two electric vehicles. 

The Ministry of Health has sanctioned the borrowing of £7,520 
by the Edmonton Council for the purchase of electric vehicles and 
motor vans, 

Sanction has been received by the Hackney Corporation in 
respect of the application to raise a loan of £5,418 for the purchase 
of four electric vehicles (two 2-tonners and two 34-tonners) for 
refuse-collection purposes. | 

The Leeds Corporation has aocepted а tender by Electromobile 
1 "um for the supply of an electric tipping wagon at a cost 
of £1,610, 

Plymouth Corporation has reported favourably on the adoption 
of electrics for the sanitary services. The Committee is to purchase 
three electrio vehicles for refuse removal, a pioneer sweeper and 
loader, and two tipping wagons, which can also be used as water 

for street-watering purposes. To cover the estimated cost 
of the vehicles and the adaptation of stable buildings as a garage, 
it was resolved to seek sanction for a loan of 212,840, 

The Rotherham borough engineer has been authorised to obtain 
tenders for the supply of two electric vehicles for use by the 
Highways Departmént. 

The Wakefleld Electricity Department has had one electric 
Vehicle in use for some considerable time, another is on order, and 
the purchase of a third is under consideration. 

The Wolverhampton Corporation is to experiment with an 
electric vehicle for the local public servioes.— Electric Vehicle. 


„лен Electric Clock at St. Pancras.—In these days of 
ong deliveries it is refreshing to hear of somebody who can make 
Е rompt shipment of goods. A oase in point is the large clock 
10 er the Arcade of the Midland Railway Terminus at St. Panoras, 
oo Travellers have doubtless noticed for some months that 

in clock has been out of commission. On March 20th, Messrs. 


.to its continuation, 


Gent & Co., Ltd., Leicester, received instructions to electrify this 
clock, and install one of their Waitihg-Train " movements behind 
the dial, and, although no preparatory work had been done, by thé 
afternoon of March 26th the large face had been cleaned, the hand 
mechanism adjusted, а new Waiting-Train " movement installed, 
and the whole of the electrification of the clock completed, and 
going by 4 o'clock on that day. This olock, which appears to 
be of ordinary size, 6 or 7 ft. in diameter, is in reality 18 ft. 
across, only a few feet smaller than Big Ben of Westminster. 
As а single-dial clock it is the largest electric clock in London. 
The Waiting-Train ” mechanism used for driving this dial is a 
small compact piece of apparatus, ocoupying a space about 18 in. 
square. The motive power for driving the hands is obtained from 
the pendulum, through the medium of a ratchet-wheel and the 
usual crown gear. The acouracy of the time-keeping is not, how- 
ever, dependent upon this, but the pendulum is arranged to have a 
slight gaining rate, and moves the hands with a steady motion 
through a half-minute space on the dial in about 27 seconds. At 
this point a masking pawl comes automatically into operation, and 
stops the drive. Exactly on the half-minute the impulse from the 
master transmitter releases the masking pawl, and allows the drive 
to continue. The hands, therefore, do not proceed in half - minute 
impulses, as in the case of small clocks, but at a uniform rate, with 
small periods of waiting.“ The pendulum is self-maintaining, 
and is capable of developing up to nearly 30 times ite normal 
power, во that wind or snow pressure on the hands of the clock 
cannot affect its time-keeping qualities. 


Educatioual,—FaARADAY HOUR. The following appoint- 
ments to Entrance Scholarships at Faraday House Electrical Engi- 
neering College have been made :—To Frank Douglas Goodchild 
(County School, Beckenham), a Faraday Scholarship of 50 guineas 
per annum, tenable for two years in College and one year in engi- 
neering works; to George John Moody (Alleyn's School, Dulwich), 
a Maxwell Scholarship of 50 guineas per annum, tenable for one 
year in College and one year in engineering works. 

MANCHESTER UNIVERSITY. — We have now received a оору 
of the “ prospectus” of the issue of the Manchester University 
„bonds referred to in our columns last week. This novel 
publication has all the appearanoes of the usual method of 
publicity adopted by company promoters. It announces that 
‘no оору of this prospectus has been filed with the Regis- 
trar of Joint Stock Companies,” and the title assumed is 
“Lancashire Development Unlimited—The University of Man- 
chester.” The "capital" is divided into 425, 000 cumulative 
participating ordinary bonds of £1 each," and 1,500,000 cumu- 
lative participating people's bonds of 1s. each. The terms 
of subscription are :—On application —" As much as possible 
and on allotment payment may be spread over three years, at option 
of subscriber. A form of application is enclosed. Apart from the 
undoubted worth of the University to the country, this new 
departure, in attracting the attention and support which is essential 
deserves sympathetic consideration and 
response. 


Vehicle Lights.—The Departmental Committee on Lights 
on Vehicles, of which Sir Henry Maybury is chairman, has made 
two interim reports to the Ministry of Transport, which have been 
published as a White Paper [Cmd. 659, 24. net]. The subjects 
dealt with are lighting-up times, the number of lamps to be carried 
on various types of vehicles, and the restriction of the use of dazzle 
headlights. It is agreed that some of the headlights now in use 
are unnecessarily powerful, and that inconvenience and frequently 
danger arise from their use. The Committee has examined a large 
number of devices to reduce or eliminate dazzle. “While it is 
quite easy to avoid dazzle, the effect of most of the devices which 
do this satisfactorily is to produce an unsafe driving light,” besides 
wasting a large percentage of light. The Committee recommends 
that the light given by all headlights should comply with some 
standard of illumination ascertained at various points. With a 
view to fixing such a standard, it proposes to subject all ideas and 
devices submitted to it to a series of practical road tests. Pending 
this investigation, the Committee suggests the limitation of the 
size of clear glass apertures of head-lamps to 7 іп, diameter on 


‘motor cars, and 5 in. on motor cycles. Not more than two head- 


lamps should be allowed; not more than four lamps showing a 
light to the front to be permitted on any vehicle (except in the 
case of a vehicle with a load that overhangs laterally); not more 
than one separate rear light to be used except in the case of pro- 
jecting loads ; all lamps showing a light to the front shall have 
clearly and indelibly marked thereon their capacity or power, and 
shall not exceed 24 С.Р.; if more than two lamps showing a light 
to the front are used, two of them must be side lights not exoeed- 
ing e С.Р. each. Legislation and special provisions are recom- 
men 


The Electrical Purification of Alr.—A note presented 
to the Académie des Sciences by Messrs, D'Arsonval, Bordas, and 
Touplain, and reproduced in the Revue Générale de Г Electricité 
desoribes experimenta on the purification of contaminated air by 
electrical means, the air being drawn throngh a copper tube in 
the axis of which was а wire maintained at a negative potential 
of 50,000 volts with regard to the tube. Although the air was 
proved to contain originally 150 microbes per m.?, after electrifica- 
tion it was absolutely sterile. As experiments with dust particles 
had shown that the best results obtainable did not exceed a deposi- 
tion of 95 to 97 per cent. of the particles, the authors concluded 
that the destruction of the microbés was partly due to the action 
of ‘ious and their researches will be directed to this aspect of the 
matter, 
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- ' Inquiries.—Makers of “ Etcholite ” and of the Pulvo” 
vacuum clèaner are asked for. | l 

Identification Marks on Motor Vehicies.—The Metro- 
politan Police have issued an emphatic warning with regard to 
feulty identification marks on motor vehicles, Warnings were 
given in 1917 and 1918, and some 6,000 offences were reported in 
the Metropolitan Police District in the latter year. A further 
warning is now given, for the last time, that the Police will insist 
on these marks being in compliance with the law. 


Strike at Port Sunlight.— Electrical Trades Union men 
employed by Lever Bros. at the Port Sunlight works, who came 
out on strike on Wednesday of last week, owing to the employ- 
ment of three men who are members of the Electrical Power 
Engineers’ Association, have not, up to the time of writing, 
returned to work. Negotiations between the firm and the Union 
have been held, and a settlement may not be very distant. 


Engineering Golfing Soclety.— The spring meeting will 
ake place, by the courtesy of the Golf Club, at Coombe Hill, 
Kingston Hill, on Tuesday, May llth. A medal round will be 
played in the morning, and a.four-ball foursome competition 
against bogey in the afternoon, Entries close on Monday, May 3rd. 
A match play tournament will commence early in May ; entries 
close on Monday, April 26th. The hon. secretary, Mr. W. L. 
Mansergh, 5, Victoria Street, Westminster, 8.W.1, will be glad to 
furnish application forms and other particulars, to any members 
of the engineering profession who belong to recognised golf clubs, 
and wish to join the society. 


Appointments Vacant.—Sbift engineer (908) for the 
Hoylake and West Kirby Urban District Electricity Department: 
telegraph inspectors (£200 + £65) for the Posts and Telegraphs 
Department in the Tanganyika Territory ; assistant lecturer in 
electrical engineering (£350) for the Manchester Municipal 
College of [Technology ; staff engineer (£234) for the Doncaster 
Corporation Electricity Department; full-time teacher of engin- 
eering (£350 to £450) for the Birkenhead Technical School; 
installation assistant (£250) for the Ipswich Corporation Elec- 
5 and Tram ways Departments. See our advertisement pages 

ay. 


The Diesel-Electric Propulsion of Ships.— In the Ship- 
building and Marine Engineering Section of the Times Engineering 
Supplement for April, it is sti ted that the Diesel- electrio system has 
many advocates in America, where a number of ships of 10, 000 tons 
dead weight are being equipped with Diesel- driven D.C. generators, 
of 5,000 B. H.P. each, supplying current to the propeller motors. 
The engines are of the simple non-reversing type, running con- 


tinuously at constant speed, and owing to the intervention of the' 


electrical gear, can be run at higher speeds than when directly coupled 

to the propeller ahaft, thus economising space and weight. The 
system lends itself well to the development of very large powers 
without the risks attendant on the use of large cylinders. 


Spark Plugs.—Brass has often been assumed to be 
superior to steel for sparking-plag shells because of its greater 
heat conductivity. The measurements described in Report No. 62, 
U. S. National Advisory Committee for Aeronautics, prove the 
contrary, showing that the iuterior of a sparking plug, having a 
brass shell, is from 50° to 150° C. (90° to 270° F.) hotter than that 
of a similar steel plug. Consistent results were obtained in both an 
aviation and a truck engine, and under conditions which eliminated 
all other sources of difference between the plugs. It is to be con- 
cluded that steel is to be preferred to brass for sparking-plug 
shells.— Technical Review. ; 


INSTITUTION NOTES. 


Institution of Electrical Engineers. — The annual general 
meeting of the NORTH-WESTERN CENTRE was held on April 18th, 
‘at the Engineers’ Club, Manchester, Mr. J. Robertson presiding. 

The annual report, read by the honorary secretary, Mr. A. 
Ellis, stated that 11 general meetings had been held, including the 
Kelvin Lecture. and the attendance averaged 120. A noteworthy 
feature was the number of new speakers, including several visitors ; 
on the average, eight speakers took part in the discussion at each 
meeting. There was an increase in every class of membership, the 
greatest being іп the Student Section, where the figures were 222, 
against 128 last session, and the aggregate was 954, compared 
with 830. The Liverpool Sub-Centre had held five meetings and 
the Preston Sub-Centre six. 

The Chairman, in replying to а vote of thanks, said they had 
every reason to feel proud of the work which had been done by 
the Centre, and also by the Institution as a whole. There was a 
tendency to bring together various interests, including the 
manufacturing interest, which, he was sorry to say, was ignored 
for many years by the Institution, to reconcile conflicting views, 
and to enable those who were apparently in opposition to one 
another to work together for the common good of the Institution 
and the industry as a whole. Personally, he had tried to emphasise 
the importance of the Students’ Section and the necessity of 
encouraging it in order to maintain the strength of the Institution. 

Thanks were voted to Mr. Ellis for bis services as honorary 
secretary, and to the Committee of the Engineers’ Club for allowing 
the meetings to be held on the club premises, 


There were nine candidates for membership of the Committee. 
and a vote was taken by ballot, the successful candidates being Mr. 
Н. A. Ratcliff, Mr. B. Welbourn, and Mr. J. H. Wood. The election 
of Mr. J. Frith (chairman), Alderman W. Walker and Mr. A. 8. 
Barnard (vice-chairmen), and Mr. A. Ellis (honorary secretary) was 
agreed to unanimously. 

The meeting was followed by a smoking concert. 


SouTH MIDLAND CENTRE.—The hon. secretary of the Centre 
informs us that the authorities of the Technical College, Lough- 
borough, and the Brush Electrical Co., Ltd., have extended an 
invitation to the members to visit their respective establishments, 
May 14th has been suggested ав a suitable date for the visit, and a 
programme has been arranged. Members of the Centre desirous of 
taking part are asked to communicate with the hon. secretary (Mr. 
J. D. Morgan) not later than April 24th. The probable coat of the 
visit will be 10s. per member, as a motor-’bus is being hired for the 
occasion. 

SCOTTISH CENTRE.—Lecturing on "Highland Water-Power " 
to this Centre of the Institution in Glasgow, on April 14th, 
Mr. J. M. M. Munro dealt with the nature, need, and urgency of 
a preliminary investigation of the entire field of national portable 
and power water supply, and the organisation necessary to under- 
take it. The problem, he pointed out, was to utilise fully and 
distribute equitably the whole water resources of the country for 
the maximum benefit of all. The preliminary inclusive general 
survey oould most quickly be acoomplished under the auspices of 
interim district water committees, appointed by groups of county 
councils. Schemes ripe for accomplishment could be undertaken 
by permanent area water boards. A Government contribution 
towards cost would probably be necessary, but the main capital 
would be borrowed through local authorities and others interested 
in water or power supply. These boards would not distribute 
beyond their area, but would sell water there to local authorities 
and electrical energy to the district electricity authorities. At the 
same meeting office-bearers for the year were appointed as follows: 
—Chairman, Mr. J. E. Sayers; vice-chairmen, Mr. С. F. Goslin, 
and Mr. Alex. Lindsay; hon. secretary, Mr. Joseph Taylor ; 
assistant hon. secretary, Mr. W. F. Mitchell ; chairman, Students’ 
Section, Mr. Е. Н. Whysall. Mr. Roger T. Smith, President of the 
Institution, delivered an interesting address. | 


institution of Civil Engineers.—On Tuesday last the "James 
Forrest" lecture was delivered by Sir Dugald Clerk, F. R. S., the 
subject being Coal Conservation in tne United Kingdom." After 
а preliminary survey of the coal resources of the oountry, the 
author took as his text the report of the Coal Conservation Com- 
mittee of the Board of Trade, and severely criticised the statistics 
put forward, and the economies ascribed to the scheme of elec- 
tricity supply. He then compared the relative efficiencies of gas 
and electricity in terms of the heat units contained in the coal, and 
maintained that where heat was required. gas was far superior to 


electricity, while in a few years’ time its superiority would be 


vastly increased. He saw little prospect of improvement in elec- 
trical plant, though, by abandoning condensation and using the 
exhaust steam from turbines for heating purposes, he considered 
that a very high thermal efficiency was obtainable. A suggestion 
of Lord Kelvin's that large quantities of low-temperature heat 
could be obtained with a small expenditure of energy by utilising 
the reversible properties of the Carnot cycle between narrow limits, 
Sir Dugald declared, was not a fallacy; it offered a promising 
opening for new developments. For lighting purposes he stated 
that electricity was more economical than gas. The advantages 
of gas for generating power, in preference to steam, were emphasied, 
and the lecturer concluded with a brief referenoe to the use of 
water-power. 

The Council, in response to requests from various parts of the 
country, has decided to form local associations. These will, at 
first, only be instituted in centres where Associations of Students 
are already in existence, and the grant made by -the Institution to 


.these Students Associations will be continued if the latter are 


incorporated with the newly-formed bodies. Various other rules 
regarding this matter have been formulated by the Council. 


Liverpool Wireless Association. —A meeting was held on 
April 14th, at which additional new members were elected. A 
paper was given by а member with regard to valve action and 
circuits, followed by an instructional article on the construction 
of & standard wave-meter. The following gentlemen were elected 
as members of Committee: — Мезвтв. Grindon, Henderson, Coulton, 
Moore, Hyde, Saunders, and Williams. Mr. G. Irvine was elected 
hon. treasurer, and Mr. 8. Frith, 6, Cambridge Road, Crosby, Liver- 
pool, was re-elected as hon. secretary. The next meeting is on 
Wednesday, April 28th; all interested in wireless are cordially 
invited. | 

Birmingham and District Electric Club.—At the final meeting 
of the session, on April 17th, a paper was read by Mr. F. D. 
Davidson on The History and Development of Electric Heating 
and Cooking." The author gave a short history of the experimenta 
and difficulties of the pioneers in America, Germany and England, 
referring particularly to Franklin, Lane-Fox and Carpenter in 
America, and to Crompton and others in England. He expressed 
the opinion that for the purpose of water boiling and the like, the 
mica wire strip element, bolted in close contact with its work, was 
the most efficient heating element yet devised, and for heating 
purposes the porcelain former type of fire-bar was the most effective. 
А piea was made for some attempt at the standardisation of heating 


elements, and the suggestion was put forward that the most useful 


size of element for general purposes was an element 6 in. long by 
11 in. wide, and not more than ~% in. thick; this could be used 
singly or in suitable numbers for practically all forms of apparatus, 
the loading and voltages being varied to suit, requirements, 
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OUR PERSONAL COLUMN, 


Ihe Editors invite electrical engineers, whether connected with the 

' technical or the commercial side of the profession and industry, 

' also electric tramway and railway officials, to keep readers of t 
BLEOTBICAL REVIEW posted as to their movements, 


Mr. Сова J. Ho yer, chief assistant electrical engineer 
at the Walthanistow Electricity Works, has resumed duties 
after his recent illness. И 

Mr. ARNOLD Huemes, Falkirk Corporation electrical engi- 
neer, has been granted three months’ leave of absence for 
health reasons. | 

Mr. THOMAS CLIu has been appointed assistant electrical 
engineer by the Falkirk Town Council at £330 per annum. 

The Hull Electricity Committee has unanimously agreed 
that the salary of Mr. H. BELL, the electrical engineer, be in- 
creased from £700 to £1,000 a year, dating from April Ist, 
1919. In a letter to the committee Mr. Bell pointed out that 
his present salary was identical with that he received seven 
years ago. He also submitted an official scale of payments by 
units, ahd вата that under this scale he would be entitled to 
£1,410 pet annum. During his absence at the war the whole 
question had been in abeyance. NN 2n 
. Mr. R. C. Hi, late of the Admiralty Salvage Department, 
has recovered sufficiently from a long and serious illness to 
enable him to undertake duties once more on the staff of the 
Gloucester Corporation Power Station, where he formerly 
held the position of Engineer-in-Charge. | | | 

Lieut.-Colonel A. Simpson has been appointed director; 
Capt. P. J. Edmunds, physician; Mr. Н. N. Swinstead, traffic 
manager, and Capt. Б. W. Hawl, instructor, wireless branch, 
Indian telegraphs.—Indian Engineering. | 

Mr. Н. А. NEVILLE, chief electrical engineer of the Wake- 
field Corporation for the past 16 years, has been appointed 
electrical engineer and manager of the Peterborough Cor- 
poration electricity works at а salary of £700, rising by annual 
increments of £50 to £1,000. . | | EC 

Mr. R. CoLLINS has resigned his position ae engineer and 
manager of the Galway Electric Co., Ltd., on taking up an 
appointment with an engineering concern in Dublin. Mr. 
A. Н: Pemberthy, manager of the Ruthin Electric Supply Co., 
has been appointed to succeed him. Mr. Pemberthy was 
formerly on the statf of the B.T.H. Co., Rugby. 

Mr: W. E. Милек has resigned his position as manager 
of the Carron Co.'s electrical cooking and heating department, 
and has taken over the electrical cooking and heating de- 
partment of Messrs. Archibald Low & Sons, Ltd., of Partick, 
Glasgow, who intend to develop this particular branch very 
considerably in the near future. 

Whitehaven T.C. has increased the salary of the borough 
electrical engineer to £450 & year. He had applied for £500, 
the recognised scale, but it was thought advisable not to pay 
this scale until the publication of the balance sheet at the 
end of tbe year. 07 E 

At the Aylesbury electricity works, on April 9th, Mr. A. T. 
ATKINSON was presented with a silver cruet stand from the 
staff and employés, on the occasion of his marriage. Mr. 
Turnbull, the borough electrical engineer, made the presen- 
tation. | 

Commissioned Electrician W. Ross has been appointed to 
H.M.S. Repulse from the 3rd inst. | 
: Mr. J. Н. BoLAM, borough electrical engineer at Weymouth, 
has secured an appointment in India, | 

Mr. R. Е. Drxon, works superintendent of the Southampton 
Corporation Tramways, who is leaving to become general 
manager and engineer to the Mahsfield Light Railway Co., 
has been presented by the staff with a silver cake dish and a 
china fruit dish. 

Mr. G. Н. Тновѕтох, on retiring from the staff of the Isle 
of Wight Electricity Co., has been presented by his colleagues 
with a cake casket. 

Mr. W. WETHERER, a lineman for nearly 50 years on the 
L. & N.W. Railway at Stafford, has been the recipient of a 
purse of money and an armchair from the members of the 
electrical department of the Stafford district. 

. Mr. 8. С. Marston has resigned his position as mains en- 
gineer at Stoke-on-Trent, after 16 years’ service with the 
Corporation, to take up an appointment as distribution en- 
gineer at Sunderland. 

The Times states that Signor Marcont has resigned his 
position as Italian delegate at the Peace Conference. 

Мг. C. Le MAISTRE was married on April 16th at the Chapel 
Royal, Savoy, to Irene, younger daughter of Mr. and Mrs. 
Ernest van der Beeck, of Turpington, Bickley, Kent. 

On Thursday last a farewell dinner was given by a number 
of his friends to Mr. E. C. Barton, M.I.E.E., who is about 
to return to Australia after carrying on a strenuous cam- 
paign in support of decimal coinage and the metric system 
af weights and measures, and performing a variety of work 
of national importance during the war. Mr. "Theodore 
McKenna presided, and amongst those present were Mr. 
Harry: Allcock, Mr. G. L. Addeubrooke, Mr. Percy Rosling, 
Mr. Lee Murray, and Mr. W. L. Madgen, as well as many 
other men of eminence in scientific and commercial circles. 
Mr. Barton stated that hitherto Australia and New Zealand, 
whilst anxions to adopt the decimal system, had waited for 


the home country to lead the way; however, in view of the 
report of the Koyal Commission om /Decimal: Coinage, “he 
would endeavour to persuade them to wait.no longer, but to 
carry out the reform independently of Great Britain. 
Мг. J. R. D. NokRIE has resigned his position! aa electrical 
engineer to the Park Prewitt Asylum, Basingstoke. The ap- 
pointment of a successor has been deferred for the present; 
the leading fitter and electrician. will be. responsible, under 
the direction of the medical superintendent, tor the satisfac“ 
tary working of the plant. mE ARAS а 
Мг. Н. Е. MaRsHALL, charge engineer at the Barrow-in- 
Furness Corporation electricity works, has been presented 
with a dressing case by the works employés. He ‘leaves 
England on April 24th to take up an appointment in Shanghai. 
Obituary.— MR. Н. W. Rosinson.—The death occurted-on 
April 14th of Mr. Herbert W. Robinson, local district superin- 
tendent for Messrs. Christy Bros. & Co., electrical engineere, 
of Chelmsford. He was 43 years of аце, and had been, with 
the firm for over 28 years. MESE, 1 
Mr. А. Н. HORN S.— There passed away on Saturday last 
Mr. Arthur H. Hiorns, who for about 40 ‘years was head of 
n. Metallurgical Departınent of the Birmingham Technical 
ool. . | : i ; S3 . е exon, de id ot 
Pror. J. A. McCugLLAND, F.R.S.—We regret to record the 
death on April 13th, in Dublin, of Prof. Ј. A. McClelland, 
Professor of Experimental Physics in. University | College, 
Dublin. During the war Prof. McClelland was a member of 
the Inventions Committee and of the Committee for Organisa- 
tion of Industrial Research. g. V 
Pror. A. K..Huntinaton.—The death occurred suddenly оп 
Saturday last of Pror. Alfred Kirby Huntington, who was 
from 1879 until October, 1919, Professor of Metallurgy at 
King's College. : . кызг o Hae Bok 3 E 
Pror. L. T. O’Saea.—On Sunday last there passed away, 
suddenly, at Sheffield, Prof. L. T. O'Shea, for, many years 
Professor of Applied Chemistry at Sheffield University. For 
more than 25 years he made a special study. of the chemistry 
of fuel, especially in connection with coke-oven developments 
and the preparation of fuel for industrial purposes. 
Mn. T. Улп. —Ме regret to record the death of Mr. Theodore 
Vail, which occurred on April 16th at the Johns Hopkins: Hos- 
pital, Baltimore, from heart failure, at the age of 75 years. It 
seems that he had been in failing health for the past year. 
He was one of the best-known electrical men in the U.S. A., 
and he had also been prominently connected with important 
electrical concerns in South America, interests which brought 
him into personal contact with electrical men and others in 
London. An account of his career by: a correspondent 
appeared in the Times of 19th inst. The writer says: ‘‘ Dur- 
ing the ten years of Mr. Vail's presidency of the American 
Telephone & Telegraph Co. the Bell’. telephone system in 
the United States was increased ‘from ‘below 6,000,000 stations 
to nearly 12,000,000 stations, and the range of the telephone 
was increased until it covered the whole. Continent, and New 
York was able to talk to San Francisco. Such a remarkable 
expansion of a complicated system of communication: and 
such an extraordinary technical feat as the transmission of 
the human. voice over a circuit more than 3,000 miles long 
required a highly scientific organisation. It is to Mr. Vail's 
recognition of the importance of scientific research. .that:: the 
great expansion and high efficiency of the American telephone 
system are due. . . . Many industries get their improvements 
from outside, but the telephone industry has abest cone 
sistently been improved from within by the inventions and 
advances of the research department of the American Tele- 
phone & Telegraph Co. .. . Mr. Vail: had retired from the 
active presidency of the American Telephone & Telegraph Co., 
though remaining chairman of the board and retaining his 
active Interest in the great work of telephone development. " 


. Will.—The late Sir John Jackson, the well-known con- 
tractor, left 4504, 764 net personalty. | 2211 oo 
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NEW COMPANIES REGISTERED. 
aaa a AU E UME 
Berrite, Ltd. (166,397).—Private company. Registered 
April l4th. Capital, £30,000 in £1 shares. To take over the business 
carried on by the Copal Varnish Co., Ltd., as dealers in insulating materials 
and compositions under the style of Berrite, including the trade mark 
* Berrite." The subscribers (each with one share) are: E. H. Barchard, 22, 
College Hill, E.C., solicitor; M. ‘Sanderson, 22, College Hill, Е.С, 
solicitor’s managing clerk. The subscribers аге to appoint the first directors, 
Solicitors : Janson, Cobb, Pearson & Co., 22, College Hill, Е.С. 


Cooke & Segal, Ltd. (166,470).—Private company. Re- 
gistered April 15th. Capital, £10,000 in £1 shares. To carry on the business 
of lighting, glass and hardware merchants, &c. The first directors are: W. 
E. Cooke, 2%, Randolph Crescent, Maida Vale, W.; J. Seghl. 94, Fatrholt 
Road. Stoke, Newington, N.16. Secretary: A. W. Wale, 93, Capel Road, 
Forest Gate, E. Registered office: 21-23, Gray's Inn Road, W. C. I. 

. E.: B. C. Electrical. Co., Ltd. (166,347).—Private com- 
репу. Registered April 13th. Capital, £70,000 in £1 shares (20,000 prefer- 
ence). To carry on the business of manufacturers of and dealers in electric 
lighting and starting sets and accessories and equipment of ail kinds for 
motor and other vehicles, vessels and aircraft, engineers, &., and to enter 


Lane, W. C. Registered office: 82, Eagle Street, High - Holborn, 
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J. E. Slack, Ltd. 166,227) .— Private company. Regis- 
tered April 9th. Capital, ‚000 in EI shares. To carry on the business of 
manufacturers of and dealers in tubes, pipes, conduits, mains, retorts, bends, 
elbows, flanges and accessories for tubes, pipes and conduits, &c. The first 
directors are: J. E. Slack, 343, Holloway Road, Holloway, N., director, 
Ferguson Superheaters, Ltd.; А. Н. Spearing, Eversfield Road, Reigate, 
director, Ferguson Superheaters, Ltd., and Goodrich & Hamlyn, Ltd. Secre- 
tary: J. E. Маск. Registered office: бу, Queen Victoria Street, Е.С. 


Chesterfield Tube Co., Ltd. (166,341).—Registered April 
13th. Capital, 435,000 in 7, shares of KI each and 4,440,000 shares ot 
5e. each. To carry on the business of manufacturers of steel and iron tubes 
of wrought iron, steel or other metals, iron plates and fittings of all kinds, 
mechanical and electrical engincers, founders, machinists, &c., and to adopt 
an agreement with the Chesterfield Tube Co., Ltd. (incorporated in 1900). 
The t directors are: А. F. Nicol, Uplands, Woldingham, Surrey; C. C. 
Hatry, 36, Upper Brook Street, W.; P. Haig-Thomas, 43, Princes Gardens, 
S.W.; G. H „ Readings, Five Ashes, Sussex; A. Mitchelson, Holme Park, 
Rotherfield ; . W. Pelham-Clinton, 53, Eccleston Square, S. W.; W. A. 
Woodeson, Nevar House, Clowdene Bank, Low Fell, Gateshead (director, 
Clarke, Chapman & Co., Ltd.). Minimum cash subscription, £7. Secretary : 
J. G. Dinan. Registered office: 6, Austin Friars, E.C. 


Don Engineering Co., Ltd. (166,456).—Private company. 
Registered April 14th. Capital, £200,000 in £1 shares. To take over the 
business of consulting, mechanical and electrical engineers, physical and 
scientific consultants, patentees, metallurgists, engineering experts, manu- 
facturers of motor cars, cycles, scooters, ‘buses, lorries, taxi-cabs, &c., and 
to adopt an agreement with Dr. A. М. Low. The subscribers (each with 
one ф.о) are: Hon, C. N. Bruce, 1, Lowndes Square, S. W., barrister; 
Hon. N. M. Upton, The Holme, Balmaclellan, N. B., engineer. The sub- 
scribers are to appoint the fist directors. Solicitor: T. Outer, 17, Throg- 
mor ton Avenue, E. C. 
Ltd. 


Н. T. Haxzledine, (166,208) .—Private company. 
Registered April 9th. Capital, £10,000 in £1 shares. To carry on in the 
U.K. or elsewhere the business of electrical engineers and contractors, manu- 
facturers of and dealers in electrical apparatus and appliances, &c. The 
first directors are: H. T. Hazzledine, The Cottage, Lucknow Drive, Notting- 
ham; J. T. H. Barwood, 582, Berridge Road, Nottingham. Solicitor: S. J. 
Burnie, Moot Hall Chambers, Wheeler Gate, Nottingham. Registered office : 
5, Talbot Street, Nottingham. 


Bower & Taylor, Ltd. 169,199) Private company. Re- 
gistered April 8th. Capital, £5, in £l shares. To take over the business 
of an automobile and electrical engineer carried on by J. A. Bower at 17-21, 
Thurlow Park Road, West Dulwich, S. E., as Motor and Electrical In- 
dustries." The subscribers (each with one share) are: J. A. Bower, 42, 
Thurlow Park Road, West Dulwich, S.E., engineer; Н. G. Stimson, Salis- 
bury House, E.C.2, solicitor; W. J. Billing, 17, Oliver Road, Sutton, Surrey, 
clerk. The subscribers ace to appoint the first directors. Registered office : 
7-8, Great Winchester Street, EC. 


British Plugs, Ltd. (166,340).—Private company. Керіѕ- 
tered April 18th. Capital, £500 in £1 shares. To carry on the business of 
makers of sparking plugs, &c. The first directors are: D. F. Linstone, 45, 
Aberdare Gardens, N.W.6; S. Jacobs, The Briars, Park Hill, Moseley, Bir- 
mingham. Registered office: 86, Church Street, E.1. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


L. J. Healing & Co., Ltd. (97,137).—Return dated June 
$rd, 1919 (filed January 20th, 1920). Capital, £100,000 in 5,000 preferred 
and 5,000 deferred shares of £10 each. 1,301 preferred and 5,000 deferred 
shares taken up. £13,010 paid. 250,000 considered as paid. Mortgages and 
charges, nil. 

Bray, Markham & Reiss, Ltd.—Particulars of £8,000 de- 
bentures created March 24th, 1920, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908. The whole amount being now issued. 
Property charged: The company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


Veneznela Telephone and Electrical Appliances Co., Ltd. 
— Satisfaction in full on March Ist, 1920, of charge dated December 7th, 1908, 
securing £30,000 prior lien debentures. 


Pinckney & Forster, Lta ~ Deposit on March Ist, 1920, 
of deeds of freehold premises at Newcastle-on-Tyne, to secure all moneys 
becoming due from company to Barclay's Bank. 


British Union Lamp Works, Ltd.—Satisfaction to the ex- 
tent of £2,299 on March 3rd, 1919, of mortgage or charge dated May 7th, 
1913, securing all moneys not exceeding £3,000 for which the charges may 
become liable under a guarantee to company's bankers. 


Fredk. В. Butt & Co., Ltd.—Particulars of £10,000 de- 
bentures created March 29th, 1920, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908. The whole amount being now issued. 
Property charged: The company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 


Wilson- Wolf En ineering Co., Ltd.—Mortgage on certain 
land and buildings at Peterborough, dated March 22nd, 1920, to secure all 
moneys due or to become due from company to Lloyd's Bank, Ltd., Bradford. 
. United Flexible Metallic Tubing Co., Ltd.—Satisfaction 
‘п full on February 28th, 1920, of mortgage dated November And, 1907, 
securing £2,020. 


CITY NOTES. 


Sir J. Fortescue Flannery, Bart, M.P., 


Callender's presided at a epecial meeting on April 15th 
Cable and at which it was resolved to subdivide the 
Construction £5 shares into five shares of £l each, 
Co., Ltd. making a much more marketable security. 


i and to increase the capital from £900,000 
to £1,300,000. In the course of his speech. the chairman said 
that trade had increased in such a way that they could not 
cope with the orders offered without providing special means 
for dealing with them. They had erected new works, en- 
larged sorme of the shops, and provided new machine tools. 
The turnover in money in proportion to the turnover in 
manufactured tons wus very greatly increased. The average 
wage per man per week was 24 times that of 1914. The 
weekly hours of working were then 53 and to-dav they were 
47, во that both as regarded the, total amount of wages and 


the hours worked in return, there had been a change in- 
volving а very much larger outlay per ton of manufactured 
goods. There were several causes which made an increased 
capital necessary. In the first place there were the increaeed 
charges for buildings and fixed plant; secondly the increased 
cost per ton of inanufactured cable; thirdly, the increaeed 
volume of orders; and fourthly, the increased facilities of a 
financial character which their customers expected, as com- 
pared with the Government, for whom they had been working 
during the last five years. They proposed to incresse the 
working capital by £400,000 in the form of 400,000 £1 71 per 
cent. cumulative preference shares, which would be cailed 
"B' shares, and would rank after the 64 per cent. preference 
shares already in existence and in priority to the ordinary 
shares, both those which had already been issued and the 
balance which i& was now intended to issue. They had fine 
business contracts both at home and abroad awaiting execu- 
tion, and they looked forward to а satisfactory future. "There 
were great developments of a scientific character—higher 
pressures, larger loads, longer distances for transmission and 
extension of the telephone system. Business in the Dominions 
across the seas and in foreign countries continued to expand, 
and they believed that the electrical industry had a very 
fine future. 

Sir T. O. Callender said that in view of the great extension 
of electrical distribution throughout the country, he looked 
forward to a prosperous career for the company. 


The Elektriska A.B. K.B. Fréed reports 
net profits of 80,000 kr. for 1919, and a 
dividend at the rate of 10 kr. per share. 

The Svenska Ackumulator A.B. Jungner 
has declared a dividend at the rate of 18 per cent. on the 
е shares for 1919, and 10 per cent. on the ordinary 

ares. 

The Elektriska A.B. Eck, of Partille, reports a loss of 
905,000 kr. for 1919, as compared with net profits of about 
1,000,000 kr. in the previous year, when a dividend at the 
rate of 129 per cent. was paid on the share capital of 6,000,000 
kr. The loss is attributed by the directors to the necessity 
for making special provision for depreciation of manufactures 
and installation materials, and is to be covered partly by 
"ubsorbing the balance brought forward from 1918, and partly 
by drawing upon the reserve fund. | 

The Allmänna Svenska Elektriska A. B., whose report and 
accounts for 1919 were summarised in our last issue, decided 
at the annual meeting on April 12th to pay, not 10 per cent. 
as recommended, but 12 per cent. In explanation, it was 
stated that the discount rate had been increased since the 
report was prepared, and this was causing difficulties to some 
of the shareholders who had mortgaged their shares. It 
was resolved to draw upon the profit equalisation fund for the 
amount of the difference of 2 per cent. 


The report for 1919 shows a balance of 


Swedish 
Companies. 


Brush £148,685, plus £34,714 brought forward. 
Electrical Depreciation of buildings and plant absorbs 
Engineering £9,400; depreciation of patents and good- 
Co., Ltd. will £600; in addition to the 6 per cent. 


paid on the prior lien participating second 
debenture stock a further 4 per cent. is paid, £2,044; there 
is put to general reserve £70,000; 15 per cent. is to be paid on 
the ordinary stock, requiring £15,787, and £85,568 is to be 
carried forward. After the war the company quickly resumed 
its normal manufacturing operations. Important industrial 
contracts have been completed, and numerous others are in 
hand, in both the engineering and the car-building depart- 
ments. £54,164 was expended on capital account during the 
year. In order to extend the works and to build houses for 
employés the capital is to be raised to £600,000 by 344,220 
new ordinary shares of £1 each, part of which new capital 
ig to be issued at an early date. It is considered that before 
any fresh capital is raised the present ordinary shareholders, 
in view of former reductions of capital, are entitled to benefit 
by the improvement in the company's position, and it is 
recommended that 4105, 244 of the reserve be capitalised and 
distributed to present holders in the proportion of £1 of new 
stock for each £l now held. The demand for Brush-Ljung- 
strom power plant and auxiliaries has developed so satisfac- 
torily as to necessitate a further enlargement of manufactur- 
ing capacity, and important extensions of buildings and plant 
for this purpose are in progress. 


— 


Calcutta Electric Supply Corporation, Ltd.— Final divi- 
dend for the last half of 1919, 6 per cent. actual, making 
10 per cent. for the vear, on the ordinary shares, with a bonus 
of one preference share for every ten ordinary shares held. 
A permanent increase of dividend on the preference shares 
from 5 per cent. to 63 per cent. is recommended. 

Hastings & District Electric Tramways Co., Ltd.—After 
paving 3 per cent. on the preference ehares on account of 
1919, £2,500 is put to depreciation and £526 carried forward. 

Electrical Utilities Corporation.—Ouarterly dividend of 
11 per cent. on preferred stock. 

English Electric Co., Ltd.—The report issued just as we 
go to press recommends a dividend of 8 per cent., less tax, on 
the ordinary shares for 1919, carrying forward £45,302. 
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British Electric Transformer Co., Ltd.—Mr. A. F. Berr 
presided at the meeting held on 14th inst., at Hayes, at which 
the resolution was passed increasing the preference dividend 
from 6 per cent. to 7 per cent., and increasing the capital to 
£1,000,000 by the issue of 187,500 preference shares. He 
referred to the enormous dimensions of the electrical in- 
dustry, in which4150 millions had been invested. It was 
neither a hot-house plant nor a war creation. Manufacturing 
firms of all kinds depended largely upon a supply of power 
through the Berry transformers. They were also required 
largely for electrified railways and wireless telegraphy. The 
domestic demand for electricity was developing at an unpre- 
cedented rate. It was that which was making such a call 
on the company’s manufacturing capacity for patented and 
perfected appliances on view at 50, Oxford Street: He hoped 
that the time was not far distant when they could pay more 
than 121 per cent. on the ordinary shares. The company, 
during the war and since the armistice, had not earned во 
large a percentage of profit on its output as it had done in 
the best pre-war time. It was their intention to maintain 
their pre-eminence over other countries, and the increased 
scale of operation on which they worked would, he hoped, 
Inake it possible to out-distance still further their rivals. 


Auckland Electric Tramways Co., Ltd.—Mr. C. G. Teget- 
meier presided at a meeting of shareholders held at Auckland 
several months ago, at which he explained the terms upon 
which the undertaking had been acquired by the City Council. 
The amount payable was 41.27.00. which the company 
would receive in debentures for £834,400 at 54 per cent., 
and for £392,800 at 5 per cent. The whole of them were 
payable on Julv Ist, 1940. Those debentures constituted the 
sole assets of the company. and the question to be considered 
was how they could be dealt with in the best interests of 
the shareholders. After discussion the meeting passed a reso- 
lution which the chairman promised to intimate to the Lon- 
don board, to the following effect: (1) That the company be 
wound up as speedily as expedient; (2) that. in distributing 
the assets of the company, the liquidator be requested, if 
practicable so to do. to propose a scheme whereby the de- 
bentures of the Auckland City Council be distributed among 
the shareholders of the company. 


West India Electric Co., Ltd.—Capital expenditure dur- 
ing 1919 $7,554 in connection with the expansion of lighting 
and power business, necessitating additions to the wiring 
system in Kingston, St. Andrew. and Spanish Town. Gross 
earnings $383,665. an increase of $88.940. Total operating 
expenses increased by $92,360. Operating expenses 64.54 per 
cent. of the receipts, against 51.99 per cent. in 1918. New 
rolling stock being needed to keep pace with increased traffic, 
the car bodies were made at the company's works in King- 
ston, the trucks, wheels, and electrica] equipment being 
imported. After deducting fixed charges, bond interest, &c., 
583.567 and $16,500 interest on Canadian investments have 
heen added to surplus. After debiting $40,000 distributed to 
the shareholders. the credit balance on surplus account now 
stands at $627,076. 


Cuba Submarine Telegraph Co.. Ltd.—Total receipts for 
1919 £78,852; expenses £26,603. 1 £2,584 for 
cable repairs, £6,300 for income tax, 815,000 on account of 
excess profits duty for 1918. the balance is 298,864. plus 
£99.486 brought forward. £10,000 has heen added to general 
reserve and £2,500 to pension fund. Dividends 10 per cent.. 
leas tax, on the preference shares, and 5 ver cent.. free of 
tax, plus a bonus of 4s. on the ordinary. leaving £21,150 to 
be carried forward subject to excess profits duty. The cable 
repairs referred to above have been in shallow water. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following under temporary regulation 
4 (3) :— 

British Aluminium Co.. I.td.— 400.414 ordinary shares of £1 
each. fully naid. Nos. 900.691 to 1.301.034. 

General Electric Co.. T,td.—41,666 ordinary shares of £1 
each, fully paid, Nos. 9,033,335 to 9,075,000. 


Canadian General Electric Co.—Profit for 1919 $1.617,989 
from which $591.668 is deducted for depreciation. Dividends 
R per cent. on the common stock and 7 per cent. on the pre- 
ference: $313,300 carried to credit of profit and loss. The 
proceeds of the iasue of $1.000.000 last December are to be 
applied to extensions of manufacturing and distributing pro. 
perties. 

City of Loudon Flectric Lighting Co.. Ltd.—At a special 
meeting. held on 14th inst., it was resolved to increase the 
capital to £2,000,000 by the creation of £800,000 shares, and 
to subdivide the £10 preference and ordinary shares into 
shares of. £1 each. | 

Alldavs & Onions, #,{й,.—1Ї! is nronosed to increase the 
capital to 2650.000 by the creation of 375.000 further ordinarv 
shares. The whole will not be issued at the moment. hnt 
negotiations are in progress for issuing immediately 950.000 
of the chores. The new capital is needed owing to the higher 
nrice of all commodities, and the great increase in business 
offering. 


Johnson & Phillips, Ltd.—Dividend at the rate of 121 per 
cent. per annum, less income tax, on the ordinary shares. 


Buenos Aires Port & City Tramways, Ltd.—Meetings of 
the bondholdere and debenture stockholders are to be held 
on April 26th for the purpose of considering proposals for the 
realisation of the property and assets forming the securities 
of those holders. A scheme has been prepared by Sir William 
Plender, the receiver and manager, having for its object, in 
the event of failure to realise the properties and assets for a 
sufficient cash sum, their acquisition by a new company to 
be formed for the purpose. 


Merthyr Electric Traction & Lighting Co., Ltd.—Divi- 
dend 6 per cent. per annum on the ordinary shares; to reserve 
£1,200; to renewals £5,000; carried forward £581. 


Fairbalru Lawson Combe Barbour, Ltd.—Dividend 7j 
per cent. on the ordinary shares for 1919. To reserve £20,000; 
carried forward £32,982. 


Bath Electric Tramways, Ltd, — After paying debenture 
interest, and preference dividend, £12,500 1s put ‘to con- 
tingencies and renewals account, and £4,251 is carried for- 
ward to provide for contingencies and replacements. 


South Staffordshire Tramways Co.—Dividend of 4 per 
cent. on the preference shares for 1919, carrying forward £685. 


r 


STOCKS AND SHARES. 


TUESDAY EVENING. 
THE Stock Exchange markets accorded the Budget something 
of a mixed reception. Certainly it is a relief to the investor 
to hear there will be no more national loans on the grand 
scale for the purpose of raising new money. On the 


other hand, the expectation of excess profits duty being 
abolished is sadly dashed by the tax going up to 60 per cent., 
while the new burdens thrown upon limited liability com- 


.panies do not conduce to satisfaction on the part of share- 


holders. The immediate effect has been to cause a fairly 
general decline amongst industrial shares. At the eame 
time, the question arose as to whether the 20 per cent. addi- 
tional E.P.D. may be regarded as а useful excrescence when 
the inevitable modifications of the Budget come up for dis- 
cussion. 

With every prospect of а further big rise in the price of 
coal, 16 is natural that the harassed householder ghould turn 
to electricity and ask whether he cannot obtain some relief 
from his bills by greater use of the current. Though the 
latter depends upon coal, it is already being examined from 
the standpoint of domestic economy, and this will doubtless 
be an incentive to the electricity eupply companies to demon- 
strate afresh the various advantages it offers over coal. In 
the meantime, however, prices of the London companies 
shares are not exciting to the proprietor. Westminster ordi- 
nary changed hands the other day as low as 5$, which is but 
the fraction above the par value of the shares, and thie in 
spite of the recent rise to 10 per cent. in the dividend. City 
of London ordinary are 10s. lower at 12}, the arrears” of 
dividend in this case being а neglected factor. County ordi- 
nary have lost their emall gain of last week. Several pre- 
ference issues are slightly lower, though this is due more to 
monetary considerations than to anything else. The rise last 
week in the Bank Rate to 7 per cent. has predisposed all fixed- 
interest investments to dulness, and it requires little offering 
of stock to make a marked effect upon such securities. It is 
known that there are many newcomers that may be appealing 
before long for money, in spite of the Budget disabilities, and 
they will have to offer terms so tempting as will give the 
older stocks an expensive appearance by comparison. The 
public recognise this clearly enough, and this explains, of 
course, to a large extent the abstention of capitalists, large 
and emall, from the Stock Exchange markets. 

One department where firmness stands out is that for cable 
stocks and shares. The closing of the lists for application in 
respect of the new issues made by the Eastern group has 
already brought about recovery in the senior shares. Im- 
provements have occurred in Eastern ordinary, China 
shares, Globes and Westerns. the first-named now standing 
highest in the quartette. Globe preference, however, are 
lower at 9, following the general trend of fixed - interest 
securities. Indo-Europeans are down £4 on account of the 
reduction of 3 per cent. in the dividend. Anglo-American 
Telegraph preferred receded to 791. part of the loss being 
represented by the dividend deduction from the price. Mar- 
conis gave way to 32, the market reason for the setback being 
the condition of the Italian rate of exchange. United River 
Plate Telephones are 22. 6d. better, and Orientals continued 
their recovery with a similar rise. | 

The Brush Electrical report makes a fire showing. Profits 
have risen substantially. and the figures justify the recent 
improvement to 190 in the price of the ordinary stock. Deal- 
ings have taken place within the past few days in the 44 per 
cent. debenture stocks, the firsts being 65 and the seconds 
591. Edisons аге а good market, with a rise to 1 3-16, but 
other manufacturing shares are quiet and uninteresting. 
Metropolitan-Vickers preference at 2 7-16 and Henleys 2 are 
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both ex dividend: Callender's have slipped back to 8]. 
British Aluminium drooped to 23s. làd., and amongst engl- 
neering shares, Babcock & Wilcox went. back to £3. Tele- 
graph Constructions remain dull at 244. It is assumed in 
the market that the large sums just raised by the new issues 
of stock by the Eastern Companies will be spent, at least in 
part, upon work in which various manufacturing concerns 
‘will ahare, and if this turns out to be so, the latter should 
have plenty of contracts for some time to come. 

British Electric Traction ordinary is lower at 334. 'The re- 
vised seale of tramway fares which came into operation last 
Sunday has not sent buyers exactly rushing into the market, 
where, indeed, dulness ie still the order of the day. Under- 
grounds. are weak. The 6 per cent. Incomes have shed 4 
points to 68, and the £10 shares retreated to 23, while Metro- 


politan ordinary Btock at 903 i8 the fraction down. Districts 
shed a point. | | 
Foreign traction stocks have again declined. - Anglo- 


Argentine Tramways are easier, and Mexicans incline to the 
lower side. Mexican Light First Bonds have lost 5, at 39. 
Brazil Tractions have recovered a point, but except for this, 
the foreign group offers no consolation to stockholders. 
Bombay Electric ordinary are now ex their dividend of 49s., 


and the shares changed hands at 125 a couple of days before: 


the dividend was taken off the price. Rubber shares move in 
sympathy with the dwindling tendency shown by the raw 
material, and in the armament group there is no fresh acti- 
vity. It will take a week or two for the effects of the Budget 
to wear off, and business is hardly likely to revive to any 
noticeable extent until the Chancellor’s provisions become 
more familiar and more digested. Meanwhile, it is the Excess 
Profits Duty which is worrying the markets more than any- 
thing else. 


———— 
ВНАВЕ LIST OF ELBOTRIOAL COMPAN IES. 
2 Номв Exnsoraiorry COMPARIBS. 
i Dividend Price 
pee mud “Ton Yield 
m 18. 1919. Rise or fall. p. o. 
канва Cross Ота | е . 8 19 — £9 4 8 
Ohdring Cross ec ee 4 7 = 9 0 8 
do. до, 4a Pret. .. $$ 43 — 8 8 8 
T Lond mn ew ee A i i; — 6 8 4 
о on — воо 
* 0. do. 6 pet cent. Pref, .. 6 6 8 — 6 9 В 
ty of London >g 8 Va — 8 18 10 
Е do do. 6 per cent. Pref, 6 4 ei — $ 617 3 
enaington Ordinary $ ee — 7100 
London Electrico Ni % 1 — 5 2 6 
„ AO. € 6 per cent. Pret... Я : H i Zi 9 48 
ee А — 8 5 6 
t cent. Pret. «VM 4 — 8 0 0 
ө: Jamo vol iris .. 10 am i E: B 16 10 
sents Mn ee ee 6 6 еар 3 19 8 
Rot Metropolitan Prell. 7 7 18/9 217 700 
TP GRAPES AND TaLEFMONUS. 
te Tel. Pref. INC A A * — 2} 711 0 
. в О ° ee — 0 
Chile Те] kone оо ee oe 8 6 — 7 18 0 
Ouba Bub. ә. ve ee ee 7 1 10 — 97 0 0 
Rastern 8 ss © . 8 10 15 +? * 9 1 
Eastern Tel. Ord. ee «ө 8 10 1 +8 *6 50 
Globe Tel. and T. Ord. К is 8 10 1 + * 7 0 
; : de. А до. Pref. ef ` 17 6 : 6 ` 9 j — 8 18 4 
Indo Waropen. Tel, ee ep ті 10 => 9 15 6 
n O- ee oe ee 4 — 4 5 12 4 
Marconi ee . 200 — — 6 15 6 
United R. Plate Те]. oe ee 8 — " 71 + 5 1 7 
Werte тп Telegraph. oe T 10 163 + 6 *6 7 0 
ine Runs. | | 
Dn London Ord. Amented . 4 4 47 — 8 8 6 
Metropolitan: А 1 Ah S — 8 2 
District Nil 18 — Nil 
Underground кеси Огдїпагу.. Nil Nil 2 — à Nil 
‚ “д” . Nfl Nil - — Nil 
«du s Forzion Trams, Е 
Anglo-Arg. Trams. First Pref. .. Nil Ni 8} - 3 = 
ала Pref, ee — сеа | = — 
dos а 5 Deb. à 6 b 603 —1 8 5 4 
Brasil Tractions. ais = — 61 + = 
Bombey Electrio Pref. 6 6 17$ — 8 8 7 
British Columbia Eleo. Rly. Ptoo. b Б 56 —8 817 0 
do. do. Preferrred a4 5 49 — 10 10 6 
1355 do. D N 8 42 — 7 1 2 
O. е ee 55 — 
Mexico Trams 5 per cent. Bonds. кї Mi 8: is ш Nn 8 
do. 6 cent. Bonds.. Nil Nil 2 —1à Nil 
Mexican Light Common . . Nil п 12 — Nil 
do. f. oe ee Nil il 99 — Nil 
do, E :1at$ Bonds ГЕ) ee | Nil Nil 89 —b =m 
NM ` MANUFACTURING CoxPANINS. 
Babcosk.& Wilcox .. s . 15 — — À *5 0 0 
British Aluminium Ord. .. . 10 10 1,,xd — i 818 2 
British Insulated Ord, oe oe 19$ 15 Y -— 714 8 
5 T oe » 25 -- 8 — i 711 68 
Pref, oe ee ee 6 4 ` — 
. ЕСС "T ee ` 200 5 4 — А 6 E 0 
omp п т 0 ` e ` ee. ee 10 — > = — 
Edison-Bwan, “A "` „ 10 — 1 + ys 8 8 Е 
do. do. брег cent, Deb. .. 6 б 704 — 6 5 9 
Gen. Elec., Prein. æ. 64 64 18/6 — 706 
do. y Ord. ee ee ee 10 == 1? — 65 14 4 
Henley...  .. .. co .. 75 15 Nd — 7144 
do. 4 Pret.. ee ^ e ee 44 tà i — 6 4 4 
India-Rubber.. oe oe эе 10 == 18574 — ‘ 97 8 4 
Met.-Vickers Pref, .. oe "D 8 2 .".xd — 611 2 
Blemens Ord... е cs „„ 10 10 ' 2716 —6d. »7 6 6 
Telegraph Con... ee no 20 — 418 Q 


'' ' *Dividends paid tree of Income Taz, 


"MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures éppesciur 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other ciroumstances. 


i 


Tuesday. April 20th. 


| Fortnight's | 


CHEMICALS. &c. : Pus | Inc. or Doc. 
| | 
а Acid, Oxalic „. А per lb. | . апо . 1/5 tne. 
a Ammoniac Sal per ton £100 e e 
a Ammonia, Muriate (large Crystal) n , , #92 sk 
а Bisulphide of Carbon $i e ve 
а Borax zis 55 - Т . £42 ss 
a Copper Sul hate ie РРА «s ” ‚ 450 et : 
g Potash, Chlorate | P 4. per lb, 1/- | 14. inc. 
» Perchlorate a as „ ' M8 s 
i Bhellac e). per OWE, £28 ' £14 dec. 
a Sulphate of Magnesia . perton £18 ws d 
в Sulphur, ee Flowers. i$ 125 i a 
mp pp эое 
а a Boda, Ошо м was ... per lb, 6d. PE 
rystals „. рег ton 412 х vods 
а « Sodium B Bichromate, casks per lb. © see 
METALS, 4c. . . | : ; . 
ë Babbitt's Metal Ingots per ton 4118 to £845 d 
c Braas (rolled meta! 2” to 12" "basis) per lb. 1/3} 4d. deo 
с „ Tubes (solid drawn). ^ 1/6 to /s . dec, 
„ Wire, basis , xs fi 1/38 . dec 
: Copper Tubes (solid drawn). M 1 4d. dec, 
g » Bars bine e . рег ton 21 | £3 dec 
g M пе, T js "P £168 £3 део. 
gg — Rod eee T] А £163. . £3 dec. 
d v» . (Eleotrolytic) Bars, cds. CUM £118 £4 dec. 
d 90 LE) Г eeta eee LAJE £166 ooo 
d «€ эз Wire Rods.. " £128 £14 dec. 
d «€ КА Н.С. Wire.. per lb. 1/44 | 34. deo. 
f Ebonite Rod ... Жы озук ыс. Б » . 8/- 55 
„ Sheet ped "` 2/6 | 
n German 8ilver Wire Б 11 8 / 
h Gutta-percha, fine e pe i 18/. 
h lndis-rubber, Рага fine di 2/34 
i Iron Pig (Cleveland Warrants) . per ton Nom. Mis 
1 , Wire, galv. No. 8, Р.О. qual. 11 | £57. 
g Lead, English Pig » 40 10/. £2 10/: dec. 
g Mercury . . per bot. £25 10/ 40 / to s dec, 
e Mioa (in iri cases) small ... per ib. 8. to 4 
= ". E „ „ medium. "n [- to n "S 
„ large A 1/6 ы 25] ups S us 
Е Phosphor Bronze: plain castings ‘i | 1/7 to ll^ -> ae 
- £O as » rolled bars and rods i ] 2/2 to 2/6. 1 
„ rolled etrip & sheet „ | 28 to 2/9 2 
4 Siliolum Bronze Wire per ib. | 1/113 | Ru 
ғ Steel, Magnet, in bars vi 72 178 es 
2 Шат ek (English) vs, o. per ton 2843 to £34 |. .£4 ino, 
ire, Nos. 1 to 16 .. per lb. 5/3 9d. deo. 
" white. Anti- friction Metals per ton | £90 to £845 eo 
c supplied by— 
а G. Boor & Co. t x James & Shakespeare. 
c Thos. Bolton & Bons, Ltd. * A Edward Till & Со, 


i Bolling & Lowe. 

Richard Johnson & Nephew; Ltd. 
n P. Ormiston & Sons, | 

r W.F. Dennis & Со, 


d Frederick Smith & Со. 

e Е. Wiggins & Sons. 

f India-Rubber, Gutta- 5 and 
Telegraph Works Co., 


A. C. Haulage Siguals.— In a paper by Mr. A. Lees, 
read before the ASSOCIATION: OF MINING ELECTRICAL ENGINEERS, 
and reprinted in the Iron and Coal Trades Review, the use of D.C. for 
working signals in mines is stated to have been the cause of much. 
loat time...The employment of accumulators means periodical 
charging.in many cases ut a station situated some distance from 
the signalling apparatus, anda man with a certain amount of skill 
and experience in the work is required to look after them. Motor- 
generators also require skilled attention, and a breakdown usually 
affects several haulazes. The writer has conducted numerous 
experiments in an endeavour to arrive at a satisfactory method of 
employing A. c. of low frequency for this class of work. Rectifiers 
were found satisfactory in so far us D.C. bells require less: power 
than A. C. The construction of ‘rectifiers must be very substantial, 
and they should be able to rectify both waves of a whole period. 
The writer recommends the use of small transformers, as they 
give very little trouble, and are most reliable. Anti-sparking 
devices are dealt with, and tests described; а relay system is 
favoured, although it is pointed out that there is & limit to the 
number that can be employed in any one circuit. The trans- 
formers employed by Mr. Lees in his trials were 600 ‘volta primary 
with tappings for 25, 20, 15, and 10 volts on the secondary. In 
concluding his paper, the writer sums up the principal advantages 
following, upon the.use of. A.C. for signalling in mines, which 
are:—(1) No electrolysis at the bell wires; (2) The source of 
eurrent is reliable; and (3) The cost of maintenance is iow. 
Against these must be set higher first cost, but taking into con- 
sideration the time lost on D.C. systems, and the cost of main- 
tenance, the bigger outlay is ampl y justified, 


Electrical. Engineering Service In the Navy.—The 
Navy Estimates for 1920-21 provide for various votes for electrical 
services, amongst these being the Department of Electrical 
Engineering, the staff of which is. composed as follows :—Director 
of Electrical Engineering, £1,063 per annum; two assistant 
directors, £1,700; three electrical engineers of the higher grade, 
£2,025; 16 first assistant electrical engineers, £5,100; one 
examiner of secounta, £35) ; аа statt, v in number, &8 nios 
clerks, £037. 
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CAPITALISTS. ALL! 


By H. R. TAUNTON. 


(Concluded from page 486.) 


Their chance of decreased dividends on their actual 
capital value is certainly comparable with that of the 
ordinary shareholder. Apart from sickness (which 
affects the earnings of the workmen) they run the risk 
of reduced earnings by temporary unemployment. И 
the. firin does badly, the same causes which reduce the 
dividends of the ordinary shareholders reduce those 
of the employés, for they are put on short time or are 
discharged in time of slackness; and their capital is 
depreciated by association with a firm that fails, and 
by long periods of unemployment. On that score alone 
they deserve the same consideration as the ordinary 
sbareholders. 

But they have & further merit which he has not. 
For it is entirely due to their right use, not only of 
their own capital but of his, that there are any surplus 
profits to discuss. They are the active agents in the 
prosperity of the firm; he, merely a sleeping partner. 

If every employé be worth to the firm exactly what 
he is paid, no more and no less, then the firm will earn 
just sufficient to pay its preference holders, and its 
ordinary shareholders at the same rate. And the em- 
ployés, considered as shareholders, will also have re- 
ceived their dividends, at the same rate. Every member 
of the firm, in such a case, will have received equal 
remuneration, in proportion to his merits. КИ 

It might be argued, indeed, that the employés would 
be doing their fair share if they earned the standard 
rate of interest on their own capital only; and that 
by earning additional interest on the really unproduc- 
tive capital of the shareholders, they are doing more than 
their share. But unless they did that, the nominal share- 
holders would receive nothing at all.. It is part of the 
employés’ contract that they earn dividends on all the 
capital in the firm, the nominal shareholders' as well 
as their own ; and the value of their holdings—or in 
other words, their pay—is assessed on their ability to 
do so. If they fail to do so, their own value is reduced, 
and with the failure of the company, they lose, at least 
temporarily, their dividends. Апа it must be remem- 
bered that, in return for this obligation on them to 
earn dividends for their sleeping partners, they have 
the privilege of receiving their dividends first, and at 
short intervals, in the shape of their weekly or monthly 
pay. Only after their claims are satisfied are those 
of even the preference holders considered. 

So we come back to our former proposition that, 
when the body of employés produces just sufficient to 
pay all the shareholders, themselves included, the 
standard rate of interest, their ‘annual value to the 
firm is precisely the total of their pay. There may be, 
of course, individual cases of over- or under-valuation, 
but they are foreign to the argument. 

But if they produce more than the profit sufficient to 
afford equal remuneration proportionate to each mem- 
ber’s capital holding, then it is obvious that they are 
doing more than their fair share. Their value to the 
firm is more than they have been assessed at. And the 
greater the surplus profit, the greater is thig disparity. 

The merit of realising that surplus pfofit belongs 
entirely to them, and in no wise to the shareholders. 
And yet it all goes to the shareholders, and they get 
nothing. They so use their capital—brains and 
muscle—as to increase the shareholders’ capital—money 
—by more than the standard rate of increase, and so 
earn for them more than the market. value of their 
money. This is more than they contracted to do. Then, 
they should receive jnore than their normal rate of 
pay, which is based on their ability to earn for the 
shareholders the standard rate of interest only. 

And they don’t receive it. Our firm gives an extra 
£12 to the ordinary shareholder, whose only merit ia 


the taking of a slight risk; and gives nothing at all 


to the employés, shareholders too, who also take a risk, 


and have the additional merit of using the resources 
of the firm to such advantage that there is a surplus 
to divide. The facts have only to be considered in the 
light of a logical sequence of arguments for the injus- 
tice to be obvious. It clamours for correction. And 
its correction is a simple matter, if we proceed on the 
agreed hypothesis that every member of the firm, 
nominal shareholder and employé alike, is a capitalist, 
each with a holding in the firm, represented either by 
cash, or the capitalised value of services. 

On this basis, the preference shareholders are paid 
the market rate for the use of their capital, say, 8 per 
cent. 

The employés are paid the same rate for the use of 
their capital; and in consideration of the fact that 
they earn the surplus available for distribution, they 
receive their dividends first, and in frequent instal- 
ments. 

After they and the preference holders are paid, the 
ordinary shareholders have admittedly a claim on the 
surplus to the extent of the market rate, 8 per cent., 
for the use of their money. | 

There is still, we are supposing, а surplus to be 
divided, equal to 12 per cent. on the ordinary shares. 
For the sake of argument, say the ordinary shares in 
this particular company are half the total nominal 
capital, or £125,000; so that our présent surplus is 
£15,000. | 

We have now two classes of claimants to this surplus: 
the ordinary shareholders, whose claim is the risk they 
run of a deficit; and the employés, whose claim is that 
the surplus was earned by their efficient use of the 
firm's capital. Morally, the latter claim is the stronger, 
and they should receive the larger proportion. But 
it would be difficult to decide what that proportion 
should be; and, on this side of Utopia, it will be con- 
venient—and policy—to treat the claims as equal. 

The surplus, then, should be divided between the 
ordinary shareholders and the employés in proportion 
to their respective holdings, remembering that they 
are all capitalists. The total holding of the ordinary 
shareholders is £125,000; that of the employés is 
£1,000,000, based on the previously assumed pay roll 
of £80,000 per annum. The shareholders, therefore, 
should get one-ninth of the surplus (or £1,666), and 
the employés the remaining eight-ninths. In other 
words, the shareholders get an extra lj per cent. on 
their capital, and the employés get là per cent. on 
theirs; the former in consideration of their risk, 
and the latter on account of their efficiency. So that 
our old friend, Brown, whose capital holding we calcu- 
lated to be 22,500, would get at the end of the year 
an extra dividend of £33 odd. No great sum, indeed, 
but an increase of one-sixth of his income. 

In the same way, the office boy would get £4 6s. 8d. 
extra; the £500 a year manager £83 odd; and the 
managing director at £1,500 а year, something like 
£950, in addition, of course, to his dividends as an 
ordinary shareholder. 

It will be seen that no employé, from high to low, 
gets a sum which could be called an exaggerated re- 
muneration for his super-normal efficiency. But it 
is more than capitalist employers have hitherto been 
willing to offer; and it has the great merit that it is 
not a limited sum. The limit being removed, there is 
а real inducement to the employé to do his utmost to 
increase the next year's profits, and his resultant extra 
dividend. | 

If, for example, the surplus be sufficient normally 
to pay 40 per cent. on the ordinary shares (and such 
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dividends are not rare nowadays), each member of the 
firm would get an extra dividend of 35/9 per cent. 
on his capital holding. The ordinary shareholders 
would thus get 115/9 per cent. on their money; and 
the employés would find their annual earnings increased 
by about 45 per cent. The advantage to them increases 
rapidly as the profits increase beyond the point neces- 
sary to pay the standard rate of interest all round. 

High rates of profits would be commoner under such 
а system of unlimited incentive than they are now. 
Under the half-hearted co- partnership or bonus 
schemes so far put forward, with small and uncertain 
rewards, strictly limited, the emplové— more especially 
the workman—feels, even though he does not con- 
sciously express his feeling, that it pays him better to 
spin out his job, and get the extra money so earned, 
than to finish it quickly on the problematical chance 
of sharing in a microscopic bonus which, at the best, 
cannot excecd a certain low limit. 

Remove this limit; let him.realise that he is а share- 
holder with every right that the ordinary shareholder 
has of participation in the profits, and you give him 
the incentive hitherto lacking to increase his output, 
and so increase the profits of which he will receive his 
fair share. 

And national reconstruction will become a tangible 
reality, instead of a vision obscured by the nightmare 
of class jealousy. 

Of course, such а scheme as here outlined depends 
for its fair working on a just assessment of each man's 
capital value, which, in turn, means fair wages and 
salaries. There would be a natural tendency on the 
part of employers to underpay their staff; partly on 
the ground that their pay would be made up to normal 
by their extra annual dividend, but principally in 
order that their capital value might be underestimated 

to the benefit of the ordinary shareholders. 

' So far as the workmen are concerned, the danger 
is not a great one. They have their trade unions to 
protect their interests and fix their standard rates of 
pay. The clerical staff, however, have no such organi- 
sation, and they would be the most likely victims of 
unscrupulous employers, more particularly in the 
"higher grades. 

On the other hand, there are opportunities of injus- 
tice in the opposite sense, in the case of managing 
directors and others, who have been known to receive 
salaries and fees out of all proportion to the value 
of their services. 

However, there would be an easy means of checking 
such irregularities, and one which is a natural develop- 
ment of the principle that every employé is also а 
shareholder. Аз such, he is entitled to а voice in the 
control of the company, and that in proportion to his 
holding. It would, therefore, be à predominant voice 
(in the majority of industrial concerns), and that being 
so, employés would naturally elect directors who would 
safeguard their interests. They would thus have a 
direct control over the amounts paid to themselves and 
their fellow members on the staff. 

However, the correlated question of the participation 
of the employés in control is outside the scope of the 
present article, which is primarily concerned with their 
participation in the profits. 

Such a scheme аз that outlined above is un- 
fortunutely likely to prove neither grateful to 
employers and capitalists, nor acceptable to organised 
labour. Labour will look with the suspicion en- 
gendered of past experience on any scheme that 
seeks to increase the output of the workers on what- 
ever specious pretext. They will look askance on 
the gifts of the Greeks, and will need much convincing 
that that increased output will primarily benefit the 
workers. They will sniff, too, at the idea of co-operat- 
ing with directors and managers; and will be very 
indifferent to the claims of the clerical staff to advan- 
tages equal to those of the manual workers. And they 
will say the scheme does not go far enough; why allow 
an equal share—why any share—to the capitalist? But 


until we can reintroduce the golden age of barter, money 
is a tool as essential to labour as the lathe in an en- 
gineer’s shop, and Labour must be prepared to pay the 
fair price for its use. It is simply a matter of justice, 
to which even a capitalist is entitled; and, on lower 
grounds, of policy. 

The capitalist, on the other hand, will say the scheme 
goes too far. The men will earn too much money— 
awful thought!—and the shareholders too little. To 
upset the ancient fetish of the supremacy of money; to 
put the value of brains, and character, and skill, on 
an equal footing with it, will be to invite financial 
disaster. To admit as a right what they have hitherto 
grudged as a favour—full co-partnership; and to sub- 
mit to the corollary, emplovés’ co-operation in the 
management, will be to them as revolutionary as, a 
hundred years ago, the claim of the common people to 
a share in the government of the country must have 
seemed to the squirearchy of those days. 

But this revolution, like that, will as certainly come 
in the natural development of free thought. Better to 
co-operate willingly in the inevitable, than to be forced 
to accept it in its harshest aspects. 

Again, acceptance of the principle of such a scheme, 
though to the man of money it may appear to involve 
the reversal of all his privileges; and the loss of a large 
part of his easy earnings, will find its compensation in 
added security, increased output, and greater national 
wealth. True, the individual capitalist would never 
again have his disproportionate share of it; but bettar 
an equal share than no share at all, which may be his 
lot if he continues his opposition till triumphant 
Labour dictates it. And there is such a thing as altru- 
ism . . . though, to be sure, "tis а quaint word to use 
to а shareholder! 

And there is justice. No sophistries or special plead- 
ing can discount the justice of the employés! case, as 
here set forth ; no opposition prevent it from ultimately 
prevailing. Fiat justitia, ruat coelum. Let justice be 
done, though all the little heaven of the men of money 
crash about their ears! | 


HINTS ON TENDERING. 
Bv "INTERESTED." 


How peculiar are some of the manners adopted by business 
firms when tendering ! Looking through a batch of tenders 
received, the first impression from one cursory glance 
perhaps creates in the mind visions of a huge factory and 
workshops with hundreds of employés, and then one ** comes 
to earth," as it were, by reading that delivery cannot be 
guaranteed until, вау, a month later than the time stated in 
most of the other offers, and no explanatory note is enclosed 
giving any excuse or reason for the lengthy time required 
before being able to execute the work. In another instance, 
there is one which sticks hard and fast to the exact letter 
of the printed contract form, with but а curt note sub- 
mitting the tender ; nothing further is offered, although 
one part, or one schedule, is omitted and not quoted. 

Again, an estimate will arrive offering all manner of 
goods except those required, and enclosures proceed at con- 
siderable length to explain details of the goods or jobs not 
desired. 

At various times it has fallen to my lot to report upon 
batches of tenders received for many different lines of 
engineering goods reaching most branches of the trade, and 
a few suggestions may afford some guidance to persons 
interested. 

First, if you cannot, supply that for which the inquirer 
asks, say so without hesitation, and politely invite from him 
another inquiry at a later date should any business be likely 
to result. By that I do not mean that no alternative offer 
should be made for а different make of goods, other than 
that suggested in the specification or, in certain circum- 
stances, with a slight difference in size, pattern or type. 

Secondly, state clearly on both form of tender and covering 
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letter what extras are included, and do not leave to the 
prospective customer what often amounts to a vexatious 
trouble—searching out the sum of those items. 

Again, the delivery date should be definitely stated, or else 
properly qualified reasons should be given, together with an 
estimate, for any probable delays. \ 

When an inquiry includes certain labour for erection 
and setting to work, particular attention should be paid to 
any fair wages" clauses and, before quoting, details of 
wages in force in that particular locality in which the work 
is to be undertaken should be ascertained. 

In those circumstances where it is necessary to quote 
sums fluctuating according to the metal market, the tenderer 
should see that the basis figure is distinctly shown, and that 
the percentage, or sum to be added (or deducted) against 
the rise or fall in market prices of cach metal, is given and 
not grouped. Such grouping sometimes’ works out to the 
detriment of the contractor, and not always against the 
customer. 

When dealing with public authorities, it should be 
remembered that the time and date given as not later 
than— is strictly adhered to, as five minutes late generally 


ensures the quotation being marked *' Received too late for 
consideration.” That is the customary practice, notwith- 
standing a special explanatory note accompanying the 
tender, and an assurance given thut the offer will be placed 
before the Committee. The tender is duly brought to Com- 
mittee, but is not considered. 

Alternative offers usually receive consideration provided 
they have not the effect of materially altering plans already 
decided upon. 

Quite a good plan is to follow up the tender by а repre- 
sentative call, not, however, without first writing and 
inquiring if the proposed call is convenient, and giving as 
the reason a desire to explain more fully certain details 
incorporated in the offer submitted. 

There are many real live business houses that have no 
need for suggestions such as these, but even at the present 
time many examples arise of those things being done which 
ought not to have been done, and estimates, quotations or 
tenders in such cases are just waste of good time and paper. 

Finally, prompt attention and just consideration to the 
wants of a prospective customer usually bring in return 
fair and proper consideration. 


THE STABILISATION OF SHIPS BY MEANS OF GYROSCOPES. 


By P. 


— — 


R. JACKSON. 


(Abstract of paper read before the INSTITUTION OF NAVAL ARCHITECTS.) 


THE present paper describes some recent developments which 
demonstrate the practicability of theories previously discussed 
by the members of this Institution. 

The simplest wave вуз{е is a long ocean swell such as is 
encountered in deep water after a gale, and the profile of 
such a system of waves probably very closely approaches a 
sine curve. Actual wave formations as met with in rough 
weather, however, do not conform to this profile, because the 
period does not remain constant for any length of time. In 
& confused sea rapid changes in phase of the waves occur, 
due to several wave systenis being imposed on one another. 

In order to obtain definite data an instrument was con- 
structed to draw a curve of the actual oscillations of a vessel 
when rolling freely under wave impulses. If we examine one 
of these diagrams (fig. 1) we see that the roll gradually in- 
creases by comparatively small successive increments, then 


the roll from building up, the vessel is maintained within 
ә deg. of the vertical. 

Fig. 2 illustrates the system in diagrammatic form. The 
main stabilising gyro is shown with its spinning axis vertical, 
and so mounted that it can be precessed in the plane at right 
angles to the paper by means of the circular rack engaging 
With the pinion of the precession motor. The directions of 
spin, precession, and resulting couple are shown by the 
arrows. At the side of the diagram appears a small gyroscope 
with its spinning axis horizontal. This gyro is so mounted 
that the slightest acceleration of the vessel in the rolling plane 
will cause it to precess and close an electrical contact, which 
by means of suitable relay switches operates the main pre- 
cession motor, and thus causes a stabilising couple to be 
applied to the vessel just sufficient to neutralise the impulse 


` which was causing the angular acceleration in, the rolling 


dies down again, and almost immediately commences to build plane. Immediately this acceleration ceases, the control gyro 
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up again. These times of increasing roll represent the state 
of affairs when the period of the wave impulses approaches 
the natural period of oscillation of the ship, and is in phase 
with the ship's oscillations; when the impulses become 
markedly out of phase with the ship's roll the amplitude is 
reduced. 

About 25 vears ago Sir John I. Thornveroft stated before 
this Institution that in his opinion ships could be prevented 
from rolling by means of forces which would neutralise the 
wave impulses, as distinct from attempts to destroy or reduce 
the rolling motion of the ship after it had obtained angular 
momentum. In the system under consideration Mr. E. A. 
Sperry has worked along these lines, and has produced a 
machine capable of opposing the roll-producing couples by a 
series of equal and opposite couples and with practically no 
lag between the roll-producing couple and the opposing sta- 
bilising couple. The magnitude of the forces which have to 
be impressed on the vessel are comparatively small, amounting 
only to the magnitude of the impulse received from a single 
wave as shown in the rolling diagrams. By thus preventing 
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stops the precession motor, and is ready to deal with the next 
wave impulse. 

It is obvious that all gyroscopes sufliciently large effectively 
io stabilise a vessel must have considerable gyroscopical 
inertia. It is for this reason that the method of control is во 
important, as by its great sensitiveness it enables the wave 
impulses to be dealt with before the vessel has attained any 
considerable angular momentum, the precession motor over- 
coming the gyroscopical inertia and so keeping the stabilising 
couples in phase with the wave impulses 

The stabilising gyro system may consist of one or two gyro- 
scopes, according to the power required. If one gyro only is 
used, it is placed with its spinning axis vertical and mounted 
so that it can precess in the fore-and-aft plane of the vessel. 
If two gyros are employed, their spinning axes are placed 


. horizontal, but the direction of spin of one gyro is opposite 


to that of the other. The precession plane is also horizontal, 

but the gyros are precessed in opposite directions, so that 

the stabilising couples act in the same direction. | 
The stabilising gyros are designed to apply a roll-quenching 
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couple sufficient to suppress the greatest single increment of 
roll that the waves would produce under conditions of free 
rolling. The precession velocity of the gyroscope is in practice 
made about 10 per cent. greater than the rolling velocity of 
the ship, and the maximum precession angle of the gyro is 
fixed at from 60 deg. to 70 deg. each side of the centre posi- 
tion. When stabilising a vessel against wave impulses which 
are just equal to its capacity, the stabilising gyro makes one 
complete movement in the precession plane from, say, 60 deg. 
on one side of the central position to 60 deg. on the other side 
in 9/10 of the vessel’s natural half-period, although the vessel 
will not move more than 2 deg. from the vertical. 

The. intensity of the stabilising couple is proportional to 
the velocity of precession, and since the rate and direction 

precession are always completely under control and capable 
of almost instantaneous reversal, we have a source of energy 
by means of which we can either apply a regular sinuous 
couple in the exact rolling period of the vessel, or an irregular 
series of stabilising moments, ав may be required in order 
to counteract the roll-producing forces of the waves. 

For a 10,000-ton steamer two cast-steel wheels were used, 
each 9 ft. in diameter, and each weighing about 25 tons. The 
wheels must be accurately machined all over and accurately 
balanced both statically and dynamically, which is done by 
means of balancing plugs. The rotor disk is not pierced in 
the centre, but is attached to its shaft stubs by means of 
collar studs. One of the shaft stubs carries the rotor of a 
three-phase А.С. motor for spinning the wheel, the stator 
being attached to the gyro casing. The peripheral speed of 
the wheels is about 500 ft. per second, and in order to reduce 
the driving power the wheels run in a partial vacuum. 

Fig. 3, sowing the two stabilising gyros being put on board 
the vessel and the precession bearings on the top of the gyro 
casings, illustrates the relative size of the ship and the 
stabiliser. 

Fig. 4 is an autographic record of the behaviour of a vessel 
fitted with a stabiliser. First we see the roll when the vessel 
is allowed to oscillate freely, amounting to 22 deg.; the 
stabiliser is put into operation, and almost at once the vessel 
settles down to an amplitude of about 2 deg. As soon as the 
stabiliser is cut out up goes the roll again—in one instance 
to 3l deg., which the stabiliser promptly reduces to 3 deg. 
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The total weight of equipment necessary for a normal type 
of vessel amounts to only about 1 per cent. of the displace- 
ment. 

By throwing over a switch the stabiliser can be made to 
roll the ship as shown in fig. 5. When a roll of about 10 deg. 
has been obtained in stil water, the precession motor 
is stopped, and the natural frictional extinction curve of the 
vessel is obtained. Ву again rolling the vessel to’10 deg. 
and then reversing the precession motor and stabilising the 
vessel, we see the vessel brought to rest in one complete 
period. | К | 

By means of this test the actual roll-quenching power of 
the equipment can be obtainéd. This roll-quenching capacity 
is the number of degrees of roll quenched by the stabiliser 
per half period minus the number of degrees per half period 
shown on the natural extinction curve. 

The advantages of stabilising a ship are many. It hae been 
suggested that seas would break over the vessel: exactly the 
reverse is the сазе, the vessel becoming dry and much more 
seaworthy, simply because she never has any angular velocity 
to be destroyed when meeting а wave, and consequently 
merely rises and falls on the waves as they pass under her. 
When stabilised a vessel will make almost as good speed in 
rough weather as in calm, and will steer with very little 
helm because the yawing which always accompanies rolling 
is entirely eliminated. It is of course quite unnecessary to 
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fit bilge keels to & stabilised vessel, with a consequent saving 
of as much as 6 per cent. of the total propulsive power of the 
shi 


The primary object of stabilisation, however, is not the 
reduction of the necessary propulsive power for a given speed, 
but the elimination of rolling per se. The steadier a ship ів 
the better she is, and in the case of passenger vessels, naval 
vessels, and those ships which carry live stock, the advantage 
of being able to maintain the vessel practically on an even 
keel under all conditions is enormous, 

The Sperry system has proved entirely practical and suc- 
cessful in operation. Installations in actual use ranging from 
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vessels of 150 tons’ displacement to 10,000 tons have demon- 
strated that this system is no longer in the category of an 
experiment, but that with а very moderate weight of equip- 
ment & vessel may be maintained within 2 deg. of the vertical 
the Power necessary for operating the equipment being a 
mere fraction of the energy dissipated by the extra resistance 


ud by the free rolling of the ship under the action of the 
'aves. 


ELECTRICITY AND AGRICULTURE. 


THE recently-published Report of the Departmental Com- 
mittee of the Ministry of Agriculture and Fisheries on Agri- 
cultural Machinery (Omd. 506) includes Statements by Mr. 
J. F. Crowley, D.Sc., B. A., M. I. E. E., and Mr. T. Smith, 
A. M. I. E. E. The former drew attention to the possibilities 
of using electric power in agriculture, particularly in connec- 
tion with the cultivation of the land. Ihe advantages claimed 
for the use of electricity in agriculture, where motors and 
accessories were designed for the work they had to do, and 
the most Suitable types were chosen, were as follows: 
Simplicity in design; first cost low; no expensive founda- 
tions required; motors readily started; greater portability ; 
very little power absorbed when running idle; large overhead 
capacity to deal with fluctuating loads; small wear and tear; 
little care required in running beyond lubrication, and even 
turning torque and freedom from reciprocating movement 
and its accompanying shocks. 

Dr. CROWLEY said that the German farmer before the war 
had at his disposal electrical material designed especially to 
meet his conditions. Several of the larger electrical manu- 
facturing firms in Germany designed and manufactured 
ploughs suitable for working with the electrical apparatus they 
supplied. The development in Germany followed upon the 
erection of generating stations of considerable size. The develop- 
ment of electric ploughing and other work in agricultural 
districts helped the generating stations distributing in rural 
areas to maintain an even distribution of their load through- 
out the year. This enabled the central stations to develop and 
supply energy at а cheap rate. While attempts had been 
made to construct electric agricultural tractors, these had not 
yet passed the experimental stage, and had got been very 
successful; cable ploughing by two stationary motors or a 
stationary motor and winch had, however, had a very con- 
siderable measure of success on the Continent. Dr. Crowley 
ваіа that the extent to which electricity could be used for 
ploughing and other farm work (apart from lighting and 
driving small stationary machines) depended almost entirely 
upon the erection of central power stations and the construc- 
tion of a network of transmission lines. Electricity could, 
however, be employed only within a- comparatively short 
distance of the transmission lines—a belt of five miles would 
probably represent the limit of efficient service—but subject 
to this limitation the method was a feasible one. He agreed 
that German statistics, and particularly pre-war statistics, 
could not be applied to this country, but he urged that there 
was а primá facie case for investigation. The question was 
one of comparative cost, and it was necessary, before a de- 
cision could be made, to investigate all the factors as they 
applied in the United Kingdom. | 

Mr. SMrTH, who submitted written information and who 
has had 25 years' experience of the development of water 
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power and the application of electricity to farming, eaid that 
so far as the needs of the agricultural and rural community 
were concerned, electrical energy would be required mainly 
for operating farm machinery, corn-grinding mills, wood- 
working mills, and for lighting purposes. Closely connected 
with the farm industry was that of large creameries, &mall 
textile factories, seed dressing mills, together with heating 
and cooking by electricity. The demand for power on the 
farm was continually increasing. The difficulties in the way 
of a scheme the development of water power might not be 
be summarised as follows: (a) The unsuitability of existing 
laws regarding the uses of water; (b) the uncertainty as to 
whether the owner would secure compensation for the outlay 
on the plant on termination of tenancy; (c) the power given 
to adjoining riparian owners and ''down stream users to 
prevent others from altering in any way the flow of water 
in its ordinary channel. 

Mr. бмітн suggested that the State should take develop- 
ment work under its immediate control, as in the early stages 
of a scheme the development of water power might not be 
a paying proposition. Any scheme of work would involve at 
the outset comparatively heavy capital expenditure, towards 
the repayment of which the revenue during the first few 
years' operation would iu all probability prove inadequate. 
It would be necessary ultimately to control water courses so 
that the properties of the streams could be utilised in the 
most eflicient manner. | 

He also suggested that action by the State might be some- 
what on the following lines: (a) Amending existing laws in 
their relation to the use of water, keeping in view the idea 
that its energy-producing properties should be utilised to the 
full as well as its irrigational properties; (b) taking over all 
sources of water, and assuming control from the mountain 
to the sea. Where energy was being wasted, the right for 
its development should be taken over or leased; (c) assisting 
in the development of power schemes by giving advice, pre- 
paring plans, supplying capital if necessary, and even instal- 
ling the plant on a system of hire purchase; (d) making it 
compulsory to develop all sources of available power. 

Mr. Jonn ALLEN, O. B. E., Governing Director of the Oxford 
Steam Plough Co., Ltd., asked as to the possible application 
of electricity to cable ploughing in this country, said he 
was aware that in Germany electrical cable ploughing was 
successfully undertaken on farms specially laid out for the 
purpose, where the same land had to be so ploughed every 
year, but in this country, where the same field required steam 
ploughing usually only every four years, the application of 
electricity for the purpose would only be practicable if 
there were a development of large power houses and trans- 
mission systems all over the country. 

Mr. J. NuGent Harris said he had made inquiries in 
both Denmark and Sweden, and he found that while the 
belligerent countries were occupied with the war, Scandinavian 
countries were equally busily occupied in developing their 
latent and other resources, as well as considering their available 
sources of energy. Sweden and Norway possessed an abundant 
source of energy in their water power. The respective Govern- 
ments realised that by harnessing this power and developing 
electrical energy they would not alone benefit industries, but 
might revolutionise the most important industry of all—agri- 
culture—and go far to solve the labour problem. At present 
Sweden possessed three great State hydroelectric stations, at 
Trollhátten, Porjus, and Alfkarleby, which jointly developed 
about one-third of the electrical energy of the kingdom. There 
were also three limited companies developing electrical energy. 
Electric power was transmitted by the State generating 
stations to Denmark, and this, being derived from water- 
power, was cheaper than the electricity developed in Denmark 
itself, which was produced (in the absence of water-power) 
from coal, peat, wood, sawdust, &c. In rural Denmark elec- 
tricity was produced and distributed mainly on the co-opera- 
tive system. Asa result of the remarkable developments in 
the production of electrical energy, both Denmark and Sweden 
were rapidly being covered with a network of wires, and it 
seemed probable that before long practically every estate 
and farm in those countries would be supplied with electric 
power. Apart from the considerable reduction in manual 
labour brought about in connection with such operations as 
threshing, chaff and root cutting. elevating, pumping, &c., 
the provision of electric power had a great influence on the 
comfort and well being of the farin workers, and in inducing 
them to remain on the farms. Mr. Harris referred specifically 
to a visit he had made to a farm of 800 acres in the province 
of Sudermansland, in Sweden. On this farm practically every 
machine.'except those used for cultivation, was electrically 
driven. The farmer stated that previous to the electrification 
of the farms he had to emplov for his threshing operations 
five pairs of horses, 16 men and four boys, whereas under 
the electrified system. for the same work, he employed one 
horse, seven men and two bovs. To this he added the en- 
hanced value of the product, due to the smoother working 
of the electrical machinery, and he estimated a total saving 
of £5 a дау on this farm in respect of the threshing opera- 
tions. Further. it was possible to thresh much earlier, thus 
obtaining an enhanced price for seed corn and avoiding injury 
to the stack bv rats and mice. The farmer estimated the 
cost of the whole electrical plant on his farm at about £1,250, 
and he was convinced that. even with the high prices pre- 
vailing when it was installed. the plant not only yielded 


interest on the outlay, but would in about 15 or 20 years pay 
for itself. Mr. Harris had visited one of the co-operative 
supply stations in Denmark, and was informed that it was 
being tapped by about 3,000 fariners, besides shopkeepers and 
others, and that the demand was so great that another station 
of greater capacity was being erected. | 

Mr. JoNEs-DaviES, J. P., suggested that the possibilities ot 
harnessing water-power to generate electricity on the farma 
should be explored. He had been struck very forcibly by the 
large amount of power which was being wasted in the Welsh 
streams. 

. Mr. J. R. Bonn, B. Sc., pointed out a similar waste of power 
in Derbyshire. 

The Committee includes among its recommendations one 
that the Ministry of Agriculture should further consider the 
question of the application of electricity to agricultural opera- 
tions, including the working of light railways and the lighting 
of villages and farmsteads. 


POWER FROM BLAST FURNACE GAS, 


AT Newcastle-on-Tyne, on March 22nd, Mr. S. Н. Fowles’s 
paper (an abstract of which appeared in our issue of March 
26th) was read and discussed before the NORTH-EASTERN 
CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS. ——— 

Mr. A. P. PYNE opened the discussion, and said the author's 
figures might err on the optimistic side a little, but his main 
contentions were absolutely correct. He supported the 
author’s paper by supplementary remarks, somewhat coloured 
by the discussion that had recently taken place in London. 
He found, for instance, that an impression existed in the 
minds of more than one speaker that blast-furnace gas was 
being made good use of in this country; that the iron 
masters were tully alive to the advantages of properly em- 
ploying the waste gases, and that they had no surplus avail- 
able for outside purposes. It was one thing to be alive to 
the value of a product, however, and quite another to utilise 
16 properly when to do so many problems had to be solved, 
and when considerable capital outlay was involved. The 
fact remained that a considerable source of power had been 
largely wasted in the past, and they had had to rely on the 
Germans to show them how to utilise it efticiently. The 
advantages to be derived from cleaning the gas were always 
considerable, and sometimes enormous, and the cleaner the 
yas the better. When clean gas was used a large surplus 
was available for purposes other than at the blast furnaces. 
He pointed out that in the case of the power station described 
by Mr. Fowles, the total power needs of a large steel works, 
shipyard, engine works, boiler works, and several other 
establishinents were supplied, and & considerable surplus re- 
mained available. 'The gas not required by the blast furnaces 
could be used for generating electricity either by means of 
steam boilers and turbo-generators or directly by gas engine 
generators. , Given the right plant, the gas engine proposition 
was equally as reliable as was the steam proposition. Steam 
plant was lower in first cost than was the gas engine plant, but 
having regard to the greater economy of the latter its adop- 
tion was fully justified provided suitable up-to-date plant 
was installed. Neither gas engines nor gas cleaning plant had 
reached finality, and the developments stopped by the war 
would in all probability be resumed. Exhaust gases might 
be used for providing. the steam in the preheaters of the 
Halberg-Beth plant or driving steam turbo-pumps for the 
scavenging plant. Other economies of a similar character 
remained to be investigated. With regard to gas-cleaning 
plant great scope existed for developments. The electro-static 
plant had not in this country proved itself superior to the 
filter plant. There was also the Swartz disintegrator plant, 
of the wet type, which showed promising results, combined 
with reliability and simplicity, but did not lend itself to 
potash recovery. A very simple process seemed to be meeting 
with success in America—the Kling Weidner system, which 
was dry, and involved no loss by sensible heat. Gas blowing 
engines for some blast furnaces had frequently to run for 
considerable periods at from half to three-quarters load. For 
this purpose the 2cycle engine possessed advantages over the 
4-cycle, inasmuch as the use of scavenging plant with separate 
gas and air pumps resulted in higher efficiency and better 
control at the lower speeds than was the case with the 4-cycle 
engine. 

Mr. Waites welcomed the paper as being especially interest- 
ing to those concerned with the generator side of the question. 
He referred to the 30 per cent. efficiency of the engine, and 
questioned whether it compared favourably with the turbine. 

Mr. HEwsoN said he viewed the matter from the point of a 
blast-furnace engineer. Hitherto all the gases leaving the 
blast furnace had been utilised—or wasted—on the blast 
furnace and auxiliary plant, and what was used was mostly 
wastefully used. "When it was remembered that there were 
300 blast furnaces in this country in operation, it was easily 
seen what a serious loss of fuel there was going on, whereas 
if thev took the heat energv from the furnace top there 
would be 74 million tons of ccke available for other purposes. 
He thought all concerned—the gas engineer and the elec- 
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trician—should work together for, the general good in the 
utilisation of that waste heat and power. He explained that 
stoves could work at a higher temperature with clean gas 
than with dirty gas. 

Mr. Rosen said the paper secmed to have been written 
fron the gas engine point of view, and he asked if turbines 
had been considered for use with gas. The question of floor 
space in a power station seemed a serious matter. He thought 
some of the figures of cost were higher than would be the 
case 1Ё & turbine were installed. 

Mr. HesLor also spoke in favour of the turbine as being 
more econoinical; the standing charges for gas would be very 
much higher. The cost of the gas plant was put down at 
£165,000, that of the turbine he put at £37,000. The capital 
chargea at 15 per cent. for the gas engine were £24,750; that 
was equal to 0.17d. per unit; the capital charges for the 
turbine at 12 per cent. were £4, ‚400 or 0.03d..per unit. 

Mr. FowrEs, in reply, said it was not a question of ranging 
the gas engine against the turbine, but it was a question of 
having the whole important matter ‘thoroughly discussed by 
all parties interested. 


REVIEWS. 
Principles of Transformer Design, by ALFRED STILL. Pp. xu 
vote 67 figs. London: Chapman & Hall, Ltd. Price 
10s. 6d. net. 


It is always a pleasure to make acquaintance with a new 
book by Prof. Still. His writings have a character of their 
own, and have none of the flavour of compilations based on 
other people’s ideas which attaches to many modern text- 
books, especially those which cover a wide ground in the field 
of electrical engineering practice. Prof. Still always seems 
to approach his subject in an original way, which he has 
thought out for himself and has reduced to the simplest terms 
of logical reasoning; he never allows conventional rules or sub- 
eidiary matters of any kind to obscure the essential and funda- 
mental principles governing the matter under discussion. 

The routine work of the designer of standard types of elec- 
trical machinery is generally so largely based on sets of for- 
mule and rules and reference to tables of data obtained from 
previous experience that it is apt to become conventionalised 
and more or less stereotyped. As & consequence, rules of pro- 
cedure are often followed because they have become habitual 


and are found to lead to satisfactory results within the range 


of machines with which the designer is concerned. 

In this way it is only natural that many young workers 1n 
the designing oftice get into the habit of using rules and for- 
mule without troubling themselves to understand—or at least 
to keep in mind—the fundamental principles which underlie 
the rules they are constantly using. Obviously, this may lead to 
unfortunate results when some case arises where the condi- 
tions are no longer those of the assumed standard practice, 
and, in any case, the young designer who slips into such habits 
18 not likely to be in а position to suggest improvements or 
economies in the machinery with which he deals. 

It is somewhat in consonance with the practice to which 
we have been referring that a number of books have appeared 
containing rules and tables of data which seem to the inex- 
perienced youth to contain all that 18 necessary to enable him 
to prepare designs for any standard type of machine for which 
he may be asked. When, as is often the case, the full reasons 
and theoretical considerations underlving the data and for- 
mule are not given, it is evident that the young engineer may 
be greatly deceived in his confident use of the results. Such 
books may, of course, be of the utmost value to the experi- 
enced designer, but to him alone. 

On the other hand, there is a type of text-book which. 
while professing to be a book on design, is, in fact, mainly a 
discussion of the theoretical principles on which design should 
be based without а full and detailed treatment of the prac- 
tical matters which would enable the student to carry out an 
actual design of a machine capable of meeting the actualitics 
of commercial use. 

Prof. Still seems to have hit the happy mean between these 
two extreme types, and has produced a book which, while 
dealing clearly and thoroughly with principles, does not pass 
over the practical matters which need to be dealt with when 
designing a transformer which is not to be merely а college 
exercise but is to be capable of working efficiently under the 
conditions of real life. 

The book is written primarily for the advanced college 
student, but we have no hesitation in saying that many a 
young engineer engaged in practical work as а designer will 
find а great deal in it which will help him in his work, and 
make him а better designer. 

Turning to a more detailed description of the contents of 
the book, the first chapter contains a clear summary of the 
elementary theory of the simple transformer, and gives an 
outline of the construction of the main types, with a calcu- 
lation of the mechanical stresses set up in the windings and 
clear diagrams of the methods adopted for giving the coils 
adequate support. 

. Chapter II deals with insulation, and summarises the most 
Important principles of this difficult subject in such a simple 


and logical way as to give an excellent insight into the pro- 
v...us of designing the insulation of windings and teiininal 
bushes. Relerences to more specialised publications enable: 
the student to seek further information on special points, but 
as a clear presentation of the main principles of insulation 
design this chapter is quite admirable. Beginning with the 
conception of the diclectric circuit, the author proceeds to 
apply the principle to the simple condenser and condensers in 
series, later on showing how the various forms of insulator 
used in practice are to "be studied in the light of the theory 
thus discussed. The results obtained by the consideration of 
these fundamental principles, together with the estimation of 
surface leakage, are later on applied to the calculation of 
various forms of terminal bushing. Practical rules are given 
for the insulation of transformer windings and the clearances 
necessary in air and with oil immersion. 

In Chapter III, devoted to the efficiency and heating of 
transformers. we have first the usual calculations of efliciency 
and losses, with some useful curves and figures obtained from 
actual practice and then a careful and detailed treatment of 
the flow of heat in the transformer, cooling medium and case, 
with the various methods adopted for cooling and constants 
or curves given for such practical matters as the effective 
radiating surface of corrugated wrought-iron cases with 
various forms of corrugation. 

Chapter IV deals with magnetic leakage, reactance and the 
determination of regulation. There is perhaps less scope for 
originality of treatment here, but the chapter is quite worthy 
of the standard set by the rest of the volume. 

The next chapter contains a description of the procedure to 
be adopted in carrying out an actual design, and includes the 
calculations for а 1,500-K.v.A. single-phase transformer, with 
detailed specification and a complete tabulated design sheet 
drawn up in a useful form with full description of the methods 
used for obtaining all the constants and data enumerated on 
the sheet. 

The final chapter discusses transformers designed for special 
purposes, e.g., for very large currents at low pressure, con- 
stant current transformers, instrument transformers, auto- 
transformers and induction regulators. 

Unfortunately there is no discussion of the important sub- 
ject of costs—a matter which 18 often of special significance 
in connection with transformer design, even when we use the 
term “design in its most restricted sense. The financial 
aspect is, of course, the determining factor in the adoption of 
transforming devices with regard to type, capacity and loca- 
tion when the design of schemes is being approached in 
the broader sense. 

In conclusion, the reviewer can cordially recommend this 
little book to all students and voung electrical engineers who 
are at all interested in the subject of transformer design. 
Few of those who read it will fail to gain fresh information 
and clearer insight into the subject from a study of its pages. 
Its perusal is made the more pleasurable by the excellence of 
the diagrams, drawings and letter-press, while the two in- 
dices and the list of symbols employed add much to its value 
for purposes of reference. C.F.S. 


Automobile Batterics. By H. H. U. Cross. Pp. v + 101; 
24 figs. London: E. & F. N. Spon, Ltd. Price 4s. net. 


The author of this interesting little volume leads off with 
the undeniable statement that the modern motor car is 
becoming more ‘electric’ every day." Since this electrical 
equipment always includes a battery which is generally the 
least understood and most severely tried portion of the whole 
car, there is no doubt that practical information such as 18 con- 
tained їп the volume under review 1s badly needed. "The book 
contains 100 pages divided into five chapters, and a short 
appendix of technical terms, &c., the sub-title being. A 
practical handbook on the construction, charging, repair, and 
maintenance of 1gnition, starting, lighting, and electric vehicle 
batteries: 'dry,' lead, and alkaline types." On the whole, 
this rather ambitious field is fairly well covered as far as it 
сап be in a book of the size, although very little is said of 
the special problems relating to electric vehicle batteries, 
about which alone a whole volume could be filled. 

Chapter l deals mainly with the primary battery in ats 
‘dry’ form as used а good deal in America ав a stand-by for 
the ignition system, though not much in evidence in England. 
A recent contributor to the ELrerricaL REVIEW remarked that 
on his car, an American, the reserve battery of five dry cells 
had dried up three years ago (literally “ dry cells in this 
case), and as it was never required, he removed it and its 
wiring bodily; and a eimilar fate probably attends many 
other spare dry batteries. However, the action of the primary 
cell is interesting, and is useful to know in so far as it forme 
the basis of the action of the secondary battery. This action 
is well explained, and a good deal of practical information 
given as to the use, testing. and capabilities of dry batteries 
under various conditions. Some actual figures showing the 
internal resistance of dry batteries in various eizes might 
have been included for the sake of comparison with corre- 
sponding figures relating to secondary batteries. 

Chapter 2, on the lead storage battery, contains clear infor- 
mation on the principles. theory, and construction of this type, 
all of which is useful. А table is given from a manufacturer's 
catalogue ehowing the enormous currents that are momentanly 
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called for from the battery at starting, but no discharge curves 
are reproduced to indicate the discharge from automobile 
batteries under various conditions of load. A reference might 
have been made to the block form of construction. 
Chapter 3 relates to charging batteries, not under running 
conditions on the car, but separate charging in the garage or 
otherwise. Full instructions are given for this, ae to the first 
and subsequent charges, mixing acid, testing, &c. The differ- 
ent methods of charging from dynamos, from primary bat- 
teries, and from house mains are also discussed. Charging 
from alternating current supplies is also mentioned, and 
various rectifiere described, though the kind most commonly 
used, the Nodon valve, is only dealt with in a short paragraph. 
Chapter 4 is devoted to the repair of lead batteries, and this 
subject is dealt with very fully. Detailed instructions are 
given for the repair of all parts of the cell, the treatment of 
sulphated plates, &c., and the fitting of new plates into & cell. 
In chapter 5 an interesting and instructive account is given 
of the hlkaline battery, both the American Edison and the 
Swedish NI-FE types being referred to. The theory and con- 
struction are explained, and general notes given on the subject. 
In the comparison of the two batteries, acid and alkaline, one 
statement given is open to misapprehension. It is stated that 


the alkaline type has ''double the capacity weight for 
weight.“ The author doubtless means capacity in ampere- 
hours only, but if watt-hours are taken for comparison, as 
they should be, the statement is by no means correct. - 

A few diagrams are given, and these are clear and well 
drawn, but a good many illustrations are from catalogue blocks, 
some being rather back numbers, which tend to give the 
book a eomewhat out-of-date appearance not justifed by the 
text. | 

А few typographical errors occur, mostly unimportant, but 
" Nocton " for Nodon valve, on page 60, should have been 
corrected, and also the statement on page 98 that an accumu- 
lator is the synonym of a strange battery. 

The comments given above are by no means intended to 
disparage the value of this book, which undoubtedly contains 
much valuable and badly-needed information, particularly to 
the student or to those undertaking repairs to batteries. It 
is clearly written, and the matter is well arranged; the type 
is easily read, so that the information can be assimilated 
without undue effort. It bears the stamp of being written 
by one having a practical and first-hand knowledge of his 


subject. 
Е. H. HUTTON. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or 
if А 


A Safety Hand Lamp. 

MR. GEonGE J. Duckett, of '' Hillcrest,” Oakbank Avenue, 
Moston, Manchester, has developed a new form of portable 
lamp designed to prevent unauthorised interference by intro- 
ducing а locking arrangement so that the inside of the lamp 
cannot be got at by other than authorised persons. 

The ring carrying the safety cage is notched on the threaded 
portion, and engaging with the notches is a catch А C, fig. 1. 
The catch is pivoted, the opposite end forming an armature А, 
and this in turn is held in such a position by the spring as to 
ensure that the catch АС is always in engagement with the 
notches in the safety cage ring. 

It will be seen that it is impossible to unscrew the cage 
ring until the catch has been disengaged, and for this purpose 
an electro-magnet EM 1з employed. 

The case of the lamp, which is of ferrous metal, forms one 


pole of the magnetic circuit, and in order to restrict the 
lines of force through the armature А the iron plug IP is 
surrounded by non-magnetic metal. 
rm N Wy 
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Fig. 1.—Sarety HAND LAMP AND UNLOCKING MAGNET. 
\\ һеп {һе electromagnet 18 energised the lines of force are 
restricted, and are directed through the armature to the 


case of the lamp. As the armature is free to move it is drawn 
towards the iron plug, and the catch is withdrawn from the 
notches in the cage ring. 

In order to facilitate quick repair or renewal of lamps in 
the workshop, the electrician in charge can carry about with 
him a sinall electro-magnet supplied with an adapter plug. 

The body portion of the lamp has been constructed in the 
form of an electro- magnet. in order that the lamp may be 
placed near or against any magnetic material, and held in 
position, until forcibly pulled away by hand. 

The holder is insulated from the metal portions of the lamp. 
which are held in position by the locking nut L N at the base 
of the handle. 

In order to overcome any excessive pull on the terminala 
of the lamp the flexible jumper is locked by binding it round 
s adhesive tape, after which it is compressed by a locking 
nut. 

A New Vibration Galvanometer. 


А new form of vibration galvanometer is described in a recent 
scientific paper (No. 370) of the U.S. Bureau of Standards 
(fig. 2). In this device the electromagnet is placed outside 
the gap of the permanent magnet, but in а position in which 


an appreciable amount of flux from the latter passes through ~ 


the cores of the former. The arrangement is the same in 


improved devices and apparatus, which will be published 
of sufficient interest, 


principle as earlier types, the chief difference in detail being 
the weaker field to which the core is subjected. The two 
principal advantages of putting the electro-magnet outside 
are: First, the instrument will be most sensitive when the 
core is working at the point of maximum differential per- 
meability, and secondly, with low-frequency vibrators, which 
must be of very small diameter, the effect of a strong magnetic 
field upon the frequency of the vibrator introduces practical 
difficulties in tuning, since the magnetic forces combine with 
the elastic force to change the total restoring force, thus 
altering the frequency. The best results have been obtained 
with cores of sheet silicon transformer steel. The vibrator 
is mounted on a small soft steel base, and is held in place 
magnetically by merely placing the base on the face of the 
magnet. For convenience in changing vibrators for different 
frequencies, an aluminium wire handle is fixed in the base. 
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FIG. 2.—VIBRATION GALVANOMETER. 


If the vibrator is polished and illuminated by a horizontal 
beam of light. a sharp line of light may be obtained in the 
microscope. Satisfactory readings may also be made by 
viewing the wire in the ordinary way. 


The Woods Earthing Device. 


A simple device for earthing pipes and lead-covered wires 
of all sizes has been put on the market by Messrs. FAULKNER 
AND Co., of 5, Market Street, Manchester. It consists of a 
strip of bare copper, with holes punched in it at 7/16-in. 
centres. By lapping the strip round a pipe and drawing it 
tight with a 8/16-іп. bolt and nut, through the holes that 
serve best, with specially shaped washers, an excellent grip 
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and a satisfactory contact are obtained with the minimum 
of trouble. The ваше etrip may be clamped to any number 
of adjoining pipes, and eerves also as a terminal to which an 
earthmg wire can be clamped, any desired length being cut 
off the strip to euit the requirements. 


A Loud-speaking Marine Telephone. 


Among the latest manufactures of Messrs. SIEMENS Bros. 
& Co., Lrp., Palace Place Mansions, Kensington Court, W. 8, 
is а eeries of loud-speaking marine telephones, one of which 
is illustrated in fig. 3. This instrument is provided with a 
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Fic. 3.—LOUD-SPEAKING MARINE 'TELEPHONE. 


standard watertight capsule transmitter and two sound 
trumpet tubes. It is unnecessar to raise the tubes to obtain 
loud-speaking effects, but in particularly noisy situations the 
tubes, which are fitted with pneumatic rubber ear pads, can 


be raised to the ears to exclude external sounds. 
9 | 
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NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Пед expressly for this journal by Messrs. Serrton-jones, O'DziL AND 
TEPHÉNS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


9.590. Electric lamps for motor cars, &c." F. Hanmer. April 6th. 
9,612. Carrier for clectric-lamp, &c., shades, &c." A. P. RUTHERFORD. 
April 6th. 

9,616. '' Eectrical resistance apparatus," C. J. 
Ѕнехтом & Co. April 6th. 
9.629. Electric rela." М. 
9,631. “ Electrical change-over switch apparatus." T. 
Ускккү. April 6th. 

9,647. '' Telephone-call recorder." Н. M. Srevenson. April 6th. 

9,670. Permanent magnets and permanent magnet motors.” S. L 
Нітснсоск. April 6th. 

9.678. Telephone systems." Automatic ‘TELEPHONE MANUFACTURING Co. 
April 6th. (United States, August 20th, 1919.) 

9,679. Fuses for electric currents." J. T. Carraway and R. F. Croucu. 
April 6th. 

9,680. ''Dynamo-electric systems for automobiles.’ 
Ісмітом Co. and E. O. Turner. April 6th. 

9,681. '' Electric switches, sockets, &c." H. J. CasH and С. GORRINGE. 
April 6th. 

9.686. Electric furnaces.” E. 
1917.) 

9.687. Electric welding." Witson WELDER & Metals Co. April 6th. 
(United States, April 22nd, 1919.) 

9.6939. Adjustable standard for electric lamps." 
April 6th. (Sweden, April 4th, 1919.) 


9,707. Direct-current dynamo-eiectric machines." B. J. SurmnLrmo. April 
7th. 


9,708. ‘* Step-by-step) mechanism for electric motor starters." 
GARRARD, А. Н. Ranc and W. Witson. April 7th. 


9.721. Spark plugs." L. S. FATAU. April 7th. 

9,749. '' Electric lighting." W. CARUS. April 7th. 

9,750. '' Automatic device (ог compensating for effects of temperature in 
electrical circuits." F. W. Curtis. April 7th. 


9,768. '' Electric measuring instrument." E. C. R. Marks. (Nagel Elec- 
tric Co.) April 7th. 


MaRcERIsON. and F. J. 


D. Dimivrievitcn. April 6th. 
RaBjouNs and G. 


Britisu LIGHTING AND 


Asste. April 6th. (France, August 9th, 


L. S. HAMMARBACK. 


C. C. 


9,799. ''Spark plugs." А. E. Watts. April 7th. | 
9, 800. Arrangements for transmission of electric currents by liquid con- 
ductors.” Е. AiGNER and R. Еквлм. April 7th. (Austria, March lith, 1919.) 


9.801. Magneto-electric couplings." R. EmBaN. April 7th. (Austria, 
March 13th, 1919.) 

9,809. '* Sparking plugs." T. B. Вколр and S. J. PLummer. April 8th. 

9.812. Commutator for Ford cars and Fordson tractors." A. W. 
F&L.LOws and W. A. Garpner. April 8th. ` 

9,816. Means for supporting porcelain, &c., electric-light fittings." G. P. 
Dennis. April 8th. 


9,822. '' Flexible pendant electric-light fittings." 
Bth. Ae 

9,852. Brush-lifting and short-circuiting means for induction motors." A, 
PARKINSON. April 8th. 


9,800. Electrical generating systems.“ INDUSTRIAL RESEARCH CORPORA- 
тюм. April 8th. (United States, April Bth, 1919.) 


9,861. *' Electrical generating systems.“ INDUSTRIAL RESEARCH CORPORA- 
TION. April 8th. (United States, April 28th, 1919.) 


9,867. “Ventilating systems for dynamo-.lectric machines. 
Tuowsos-HousroN Co. (General Electric Co., U.S.A.) April 8th. 
9.884. Electric soldering apparatus." E. Мактк, April 8th. (France, 
April 8th, 1919.) | 


9,899. '' Combined electric switch and meter for motor-cycles, &c." POWELL 
& Hanmer, W. A. $нЕРНЕКр and E. F. WI. SONS. April 8th. 


9.900. Electrical cut-outs.” Powe, & Hanwer, W. A. Suepnerp and E. 
F. Wu sow. April 8th. . 


9.929. Eectric heaters." J. K. Ѕоркх. April 9th. 
9.950. Heating chamber for removing necks of lamp bulbs, &c." Р. V. 
CasrELL-EvANS..— April 9th. 


9.983. '' Electric motors of the unwound armature type.” Barr & STROUD 
and J. W. FRkNcH. April 9th. 


9,968. ''Sparking plugs." А. W. ARMSTRONG. April 9th. 


9.974. Dynamoc-clectric. machines." Britis Тномхох-Носмох Со. and 
F. P. WHITAKER. April 9th. | 

9,997. Electric furnaces.” W. 

10,061. Telegraph circuits.” 
MENTS SYNDICATE. April 10th. 


10,062. Alternating-current motors." l. Pesca. April 10th. (Germany, 
March 26th, 1919.) 

10,068. “ Electrical measuring instruments of the moving-coil type.” R. F. 
Налмитох, R. F. Намитох & Co., F. S. J. Гик and. H. Smitu. April 10th. 

10. 105. Electrical switching-appwvwatus.“ J. F. G. Hartmann. April lUth. 


W. BmoapsENT. April 


Вкїгтїьн 


E. Moore, April 9th. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 


12,373. EX vkCTRICALLY-DRIVEN GRAMOPHONES, 


D. Branson. August 29th, 1917. 
(140,108.) 
1918. 


6,029. Углккіхс PLUGS. Clerget, Blin et Cie. January 19th, 1917. 
(116,265.) 

14,106. PRIMARY GALVANIC BATTERIES. WITH UNALTERABLE ELECTROLYTE. E. W. 
Jungner. September 4th, 1917. (118,843.) 

14,458. TELEPHONE APPARATUS. М. Latour. September Sth, 1917. (140,123.) 

17,514. TRLEPHONIC APPARATUS. М. Latour. October 3rd, 1917. (Addition 
to 140,123.) (140,133.) . 

18,754. DwYNAMO-ELECTRIC. MACHINES. British Thomson-Houston Co. and F. 
P. Whitaker. November 15th, 1918. (140,134.) 

20,375. ELECTRIC MUFFLE FURNACES. A. Imbery. June 4th, 1919. (140,138.) 

21,638. GROUP SWITCIIING ARRANGEMENT FOR AUTOMATIC ОК SEMI-AUTOMATIC 
TELEPHONE EXCHANGES. C. А. W. Hultman. December 24th, 1917. (121,957 .) 


1919. 

3,231. ELECTRODES FOR VACUUM. DISCHARGE Devices. British. Thoimson- 
Houston Со. (General Electric Co.). February 10th, 1919. (140,166.) 

3.808. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. V, Bonde. Feb- 
ruary 15th, 1919. (140,172.) 

4,214. ELECTRIC switcnes. J. A. Crabtree, February 20th, 1919. (140,179.) 

4,215. ELECTRIC SWITCHES. J. A. Crabtree. February 20th, 1919. (140,180.) 

42189. Evectric switcues. J. А. Crabtree. February 20th. 1919. (140,181.) 

4,221. ELECTRICAL SWITCHES. J. A. Crabtree, February 20th, 1919. 
(140.182.) 

4,710. ELECTRIC MOTOR CARS. 
(123,767 .) 

7.881. MACHINE FOR WINDING MAGNETO-ARMATURES, COILS AND THE LIKE. R. 
W. Humphrey. March 3186, 1919. (140,215.) | 

8,177. EXCITATION OF DYNAMO-ELECTRIC MACHINES. British Thomson-Houston 
Co. (General Electric Co.). April Ist. 1319. (140,220.) 

8.733. MEANS FOR PREVENTING SPARKING | IN APPLIANCES FOR MAKING AND 
BKEAKING ELECTRIC ciRCUITS.. Н. H. Hill. April 7th, 1919. (140,227.) 

15,085. REGULATING SYSTEMS FOR ALTERNATING CURRENT CIRCUITS. British 
Thomson-Houston Co. (General Electric Co.) June 16th, 1919. (140,285.) 

18,001. MaGnetos. J. H. Runbaken and W. Torrance. July 18th, 1919. 
(140,298.) Р 

21,829. CONTACTS FOR ELECTRIC. SWITCHES, FUSES AND THE LIKE. H. J. Dean 
and W. Redmayne. September Sth, 1919. (140,318.) 

24,575, ELECTRICAL PROTECTIVE DEVICES. Western Electric Co. (Western 
Electric Co.) February 14th, 1919. (Divided application on 135,389.) (140.332.) 

27.904. ELECTRIC LicirrERS. B. L. Dechelle. March 22nd, 1919. (Addition 
to 129,653.) (140,346.) 

99,889. ELECTROMOTOR WITH SELF-CONTAINED REDUCING GEAR. 
September 16th, 1914. (136,153.) 


k. H. O. Lubeck. February 25th, 1918. 


H . Schroder. 


A Note We O, Cl. — SLI Humour.—In one of the 
lighter columns of the Commercial Motor we recently noticed the 
remark, ‘ Let’s have a squint at your X-eyed battery.’ Evidently 
this is intended to teat our gravity. We wonder whether there is 
any charge? Probably the answer is іп the negative. and our 
Publicity Manager's capacity for free advertisement cannot be 
reckoned in ampere-hours. . . He might tell the Commercial 
Motor that we realise that if the power. behind the motor is in the 
Exide battery. the power behind the sells is in the Advertisement." 
From the Chloride Chronicle. 
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THE ELECTRICITY SUPPLY BILL: 
“ADDENDUM. | 


.. WHEN the Government declared its intention, in December 


last, of introducing an amending Bill to enact the—shal: 


we say—penal clauses that were omitted from the first 
version of the Electricity (Supply) Bill of 1919, we doubted 


whether. it would be as good as its word. For one thing, the 
Act as it stood, shorn of ite most controversial features, was 
acceptable, for what it was worth, to every branch of the 
industry ; true, there were those who desired the compulsory 
clauses—but there were practically. none who objected to 
the clauses actually passed into law. Further, it seemed tc 
us, and not to us alone, that the unexpected loss of the 
additional powers would prove a blessing in that it would 
allow the Commissioners to look round and take stock of the 
position, and to acquire some experience of the procedure by 
which they could best attain the desired ends—first, and 


most important, economy of fuel: secondly, but as a means 


of attaining the first, the provision of a cheap and abundant 


. supply of electric power to all parts of the country. 


However, for once a Parliamentary pledge has been 
redeemed, and the Bill is before the House of Commons, 


_ embodying with but little change the provisions that were 


struck out by the House of Lords. Its progress will be a 
thorny one; its re-introduction affords an unhoped-for 
opportunity of making good the errors of the past session, 
and no stone will be Jeft unturned by the opponents of the 
measure to retrieve their losses. The issue is now a plain 
one, between the representatives of private ownership and 
communal ownership respectively. The main principle of 
the original Bill—State Control—has become the law of 
the realm: but the secondary purpose of some of its pro- 
moters—to drive out private enterprise—has not yet been 
achieved. Why should itbe? We have often expressed the 
view, for which there is abundance of sanction in the 
success attained in the United States and elsewhere, that 
private enterprise under State control is the most efficient 
and progressive method of conducting a great business 
undertaking such as that of electricity supply, and we 
adhere to that opinion. The fruits of national ownership 
are familiar to all observers ; amongst the many lessons of 
the war, that has been one of the most painful to learn and 
most costly to the individual, who has also learnt that it is 
most difficult to rid himself of the incubus, once he is in 
ita clutches. 

Not only did the original Bill foredoom the private com- 
pany to extinction, with few and unimportant exceptions ; 
it also proposed to accomplish that achievement by methods 
which were hardly one step removed from fraud. The terms 
of purchase of generating stations and main transmission 
lines were so flagrantly unjust, that even the Government. 
for very shame, had to provide a partial remedy—but the 
cure was little better than the disease ; the companies were 
offered the alternatives of staying in the business вз dis- 
tributors, with an utterly inadequate degree of compensation 
for the loss of their plant, or going out of business alto- 
gether in order to secure the return of their capital, at the 
sacrifice of their goodwill and the opportunity to recoup 
themselves for their early losses. The fact that they were 
protected from such an eventuality by a definite agreement 
with Parliament, which ought to have been regarded as 
binding upon any Government, is undeniable ; they were to 
have a concession for 42 years, and at the end of it to 
receive the fair market value—the then value—of their 

lant, if it were purchased by the local authorities, 
heir plant is now worth nominally twice its original value, 
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and to return to them their capital outlay, in terms of the 
present depreciated currency, is а manceuvre unworthy of any 
Government. If justice is to be done, à way must be found 
for the companies to remain in existence on tolerable terms, 
unless they wish to leave the business; to force them out 
of it by imposing upon them confiscation terms is robbery. 

There are two points, therefore, which to our mind 
require amendment. The first is the terms of compulsory 
purchase ; this should not be put in force until and unless 
it is necessary in the interest of economy and progress, but 
when it is, it should be on the basis of justice and equity. 
The other item is the price of bulk supply. Under the 
present, Act, the whole benefit of any reduction in the price 
is to enure to the consumer; it is, however, certain that 
if the present undertakers were permitted to continue 
generating electricity and extending their plant, they would 
be as well able as the District Boards to reduce the generat- 
ing costs, sharing the benefits with the consumer, and this 
is included in their rights under the Parliamentary agree- 
ment. Under the Act they are deprived of this right, with- 
out compensation in any shape. 

Itis upto the supporters of private enterprise now to see 
that it is afforded a fair opportunity of justifying ite 
existence, and of entering into voluntary co-operation with 
other agencies for the purpose of economising fuel and labour. 
The chance will never recur. — 


AN echo of the Report on the Electric 
Lamp Industry was heard at the meeting 
of the Grand Council of the Federation of 
British Industries, last week, as reported in The Bulletin. 
A letter from the Electric Lamp Manufacturers’ Association 
pointed out that the Committee had published information 
which was supplied by the manufacturers on the under- 
standing that it would be treated as confidential. A 
resolution proposed by Mr. D. N. Dunlop, director of the 
B.E.A.M.A., declaring that the publication was a breach of 
the Profiteering Act, and was most detrimental to the 
interests of British industry, was carried unanimously. 

While no one will deny that, in the interests of truth, it 
is essential that the Committees inquiring into questions 
of profiteering shall be furnished with full information on 
‚ the points with which they deal, it is no less certain that 
the unauthorised publication of such data, when obtained 
under the seal of confidence, is the most effective method 
imaginable of inducing manufacturers and traders to 
endeavour in future to withhold them from the Committees. 
In this case the mischief has been done, but an unmistak- 
able warning has been issued to manufacturers in other 
branches of industry that they cannot rely upon the 
integrity, or even the discretion, of such committees, and 
they will not be slow to learn the lesson. It is absurd that 


Confidential 
Communications. 


measures intended for the benefit of British industry should . 


thus be turned to the advantage of our foreign competitors 
by affording them priceless information regarding manu- 
facturing costs and other conditions obtaining in this 
country. 

At the same meeting a resolution was adopted that steps 
should be taken to ensure the appointment on such com- 
mittees. of members possessing technical qualifications. 
While we agree that the personnel should include some 
members competent to guide the Committee to correct con- 
clusions, we would not have them all, or even a majority of 
them, experts in the subject of their inquiry. It would in 
many cases be exceedingly difficult to constitute a com- 
mittee of experts that would not be even more objectionable 
to the industry concerned, and it will be admitted that the 
specialist, however upright and worthy, is not likely to be 
able to occupy a position of judicial detachment and impar- 
tiality. It is the established practice of the British law 
courts to submit highly technical patent cases, for example, 
to a judge who has no personal interest in the subject of 
dispute, and the results of this procedure have not proved 
unsatisfactory. It is, however, most desirable that the 
members of committees should be men of affairs and accus- 
tomed to the exercise of judicial functions, which is certainly 
not the case as a rule. 


traffic, and is not merely local in effect. 


ON November 1st, 1915, the Govern- 

The Budget and ment substituted and brought into force 

Increase in the à minimum of 9d г telegram of 12 
Inland Telegraph „ 

Rate. words, and 4d. each additional word, for a 

6d. minimum which ruled before, an 


increase of 3d. per telegram. The present Budget proposals 
provide for а further increase in the rate to 18. minimum, 
and 1d. for each additional word, making в 100 per cent. 
incresse over the pre-war rate. No doubt the public have 
dismissed the subject with the unpleasant reflection that 
inland telegrams are to cost more, but they probably have 
not realised the far-reaching effect the increase is likely to 
have on international telegraph rates. When the increase 
to 9d. became effective in 1915, cable and telegraph com- 
penies maintained their rates, but as they will now have to 
face a rate that has doubled, it is an open question if they 
will adopt the same attitude. Working and maintenance 
expenses have, like those of other concerns, risen enormously, 
and, notwithstanding the additional burden, rates have по! 
been increased on this account so far. To arrive 
at а rate from point to point various charges per 
word and per message have to be added together, 
and in this way a fixed rate from any place in the 
United Kingdom can be arrived at to any place abroad. It 
stands to reason, therefore, that the increased inland rate 
must affect international rates if it be applied to such 
The Western 
Union Telegraph Co. has also increased landline rates in 
North America by 20 per cent., and this increase, in addition 
to the one proposed here, may well lead to all-round 
alterations. It may be that the rate, say, from New York 
to London and any other city to which the cable companies 
lease their own landlines can be maintained at 1&. per word 
and the inland rate added to places where the companies 
have not their own offices, but if, in addition, rentals for 
leased lines, tubes, &c., are increased to any extent, the 
ls.-per-word rate may have to be increased to all places to 
meet the extra demands of the private and Government 
landline systems. The mercantile community will, no 
doubt, have to be prepared for changes. | 
Temporarily, at all events, Ше realisation of our hopes 


for cheaper communication throughout the world may have 


receded, but we cannot believe that it will be long before it 
is secured. It is, of course, true that the cost of new cables 
and working expenses are greatly increased, but wireless 
will play an important part in the mar future. If we 
limit inter-Colonial communication by high rates, we 
inevitably limit Empire development and prevent wealth 
and revenue production. 


| | CONSIDERABLE irritation has been pro- 
5 duced in Labour circles in France in 
France. consequence of the introduction in the, 
Chamber by M. Jourdain, Minister for 

Labour, of a Bill which provides for the adoption of com- 
pulsory arbitration in order to settle disputes between 
workmen and their employers. The undertakings affected 
by the Bill are (1) railways, tramways, and other means of 
transport in common by land, sea or waterway ; (2) gas and 
electricity works; (3) coal mines; and (4) undertakings 
for the distribution of water, light and power. Two pre- 
liminary stages are provided for under the Bill before 
reaching the state of compulsory arbitration. In the first 
place, a deputation of five workmen can wait upon the heads 
of the works to deal with the dispute ; and, secondly, con- 
ciliation can be resorted to before a competent committee or 
before a magistrate. Should both these methods fail to 
bring about a settlement, compulsory arbitration will come 
into force, and strikes and lock.outs are suspended. The 
Bill proposes the imposition of penalties for contraventions 
of ће law. These comprise (1) fines of from 16 to 10,000 fr., 
and imprisonment from six days to three months; and (2) 
the requisition by the Government, of the buildings, plant, 
and personne! in case qne of the parties infringes the 


regulations. 
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EXTENSIONS IN THE CLYDE VALLEY POWER STATIONS. 


THE Clyde Valley Electrical Power Co. has just put on 
commercial load a large Metropolitan- Vickers turbo-generator 
set at its Yoker power station. This station is situated on 
the tidal portion of the River Clyde, and well placed for fuel, 
water, and distribution ; it is illustrated in fig. 8, p. 548. 
The new eet (fig. 2) is rated at 18,750 k. v. A., giving а 
normal output of 15,000 Kw. at 0°8 power factor. The 
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The condenser, situated immediately under the turbine, is 
of Messrs. Weir's land type, capable of dealing with 
200,000 Ib. of steam per hour, the normal vacuum carried 
being 29 in. with barometer at. 30 in. The pumps are also 
by Messrs. Weir, being of their Dual make, electrically- 
driven through spur gearing from a 40-н.р. three- pbase, 
25-cycle, 480-R. P. u. induction motor. 


"m — TN ——U— ——— 22 CLESSTS 
s NC — 3 r N. ? 
£40 P x j 
/ i * aet n ai 2 — 
; { E on — Qs! \ 
' B 
э le [и 
„ 7 


* 
> 

* 

* 

Н 

; ` 
J 
1 
LI t 
" Ч E. » 
AECTTLESTON \ my * 
"Dunutsrm * Jf 
»* е. ^ 
=.> 
. ~ 
+5 
КЫЛ 3^ 
“>, F 
» , 
. 
, 
* * 
f, -— ST Pate 


Fig. 1.—PLAN or OLYDE VALLEY POWER Co.'s DisTRICT, 


turbine has Rateau blading with 14 expansion wheels, the 
casing being of cast-steel for the high-pressure and cast- 
iron for the low-pressure end. The working steam pressure 
is 200 ]b. per sq. in., with 160? F. superheat, and a special 
arrangement is provided at the low-pressure end of the 
turbine for drawing off steam for feed-heating under 
vacuum, which is estimated to give 
ә per cent. additional economy by 
raising the temperature of the feed 
water to 155? The governor is 
of the oil relay type, the pump sup- 
plying oil at a pressure of 70 lb. 
рег вд. іп. The main bearings are 
lubricated under pressure from a 
second oil pump, algo driven off the 
main shaft, both pumps drawing 
from a common tank in the turbine 
bedplate. "The oil is cooled during 
use by Zimmermann oil coolers. 

The alternator generates three- 
phase current at 11,000 volte, 25 
cycles, at a speed of 1,500 R.P.M. 
The two-pole rotor is machined from 
а solid forging, and the end windings 
of the star-connected stator are 
specially braced to resist lateral 
вітеєвев, Three air-cooled reactances, 
giving а reactance value of 5 per 
cent., are installed. Merz - Price 
balanced protective gear is fitted to 
protect the generator. The air for 
cooling the machine windings is 
circulated by fans carried on the 
main shaft and within the generator 
casing, the air being washed prior 
to use in a Davidson air washer. Excitation current can 
be supplied from the direct-coupled exciter on the turbine 
shaft, or separately from the station D.C. bars. 

The cables from the generator to the switchgear gallery 
are 0°75 sq. in. single-core, lead-covered and armoured, six 
in all, two to each phase, and arrangements are made on the 
board for remote control of the main machine switch, as 
Well as of the generator earth switch. 


The pumping plant at the river intake in the Clyde is 
common to this sét and to the other generators in the 
station, the whole circulating plant operating into а 42-in. 
main. Little trouble is experienced with the water screen- 


ing at the station, the screens used being of the ordinary 
mesh pattern. 


Fla. 2.—METROPOLITAN-VICKERS 18,750-K.v.A. TURBO-GENERATOR, | 


The seb is supplied with steam from the station range of 
Babcock & Wilcox boilers; the total steaming capacity of 
the power house is 285,000 Id. with four boilers on induced 
and eight on natural draught. . и 

А similar turbo-alternator to that described is under con- 
struction at the company's Clyde. Mill Power Station, Cam- 
buslang, and the installation of a second 15,000-Kw. set ig 
under consideration for the Yoker power station. 
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The compeny has now three large generating stations in 
commission, with 180 sub-stations and switch houses, as 
shown in fig. 1, and its power and lighting business is pro- 


Fig. 3.—YOKER POWER STATION. 


greasing very rapidly, the total contracts for supply at 
present amounting to 145,000 Н.Р. We are indebted to the 
company for the foregoing particulars and illustrations. 


LOW-VOLTAGE LIGHTING OF 
ELECTRICALLY-EQUIPPED FACTORIES. 


By C. T. WILKINSON. 


IT is to be regretted that the electric lighting of factories has 
not yet received the close attention and study in England 
which have been accorded it abroad. As a result, the 
English engineer planning the lighting of an electrically- 
equipped factory has not at his command the complete 
regulations and suggestions that are available elsewhere. 

The recent report of Mr. Scott Ram on fatal accidents in 
electrically-equipped factories seems to point in the direc- 
tion of low-voltage lighting, and, indeed, one such system is 
therein mentioned. 

It is the object of this article to draw attention to a low- 
voltage lighting system of novel character, which claims to 
have appreciable advantages over other methods, and which it 
is thought might be worthy of the consideration of English 
illuminating engineers. By the adoption of this system 
low-voltage lighting was first applied to a factory at the time 
under the direction of the Admiralty. A pressure of 12 volta 
was selected, and this voltage was obtained by placing a 
small fine-wire 12-volt coil at the bottom of the slots of 
the standard induction motors operating the individual 
machine tools. The conditions governing the decision to 
use this system in the case of а modern factory were as 
follows :— | 

The shops were laid out according to latest practice, with 
plenty of space between the machines, and with steel tubes 
carrying the wires in the concrete floor up to each motor. 
Individual lighting points from above were impossible, as 
they would have prevented free movement of the overhead 
cranes, and if the lighting wires were kept entirely separate 
from the power circuit in the usual way, separate steel 
tubes for these lighting circuita would have been necessary. 
Further, the cost for individual lighting points for each 
machine would have worked out at more than £3 per point. 
. However, the men to be employed on the machine tools 
insisted on individual lighte, and were backed up in this 
preference by the technical operating staff and foreman. 


direction, not only in first cost of 


Examination of the best intensity allowances available 
for the different classes of factory work indicates that for 
this particular work if individual machine lights were 
used, the -general overhead lighting of the shop 
would require only a fraction of the wattage other- 
wise necessary, and a great saving was made in this 
equipment, but 


in annual operating charges, this overhead lighting 


. being only such as was necessary to provide sufficient 


illumination for the safe and speedy movement of overhead 
cranes carrying material, other shifting of material, and 
general supervision of work. 

If, therefore, while reducing: the cost and operating 
expenses of the overhead lighting, as previously mentioned, 
the individual lights for machine tools could be put in 
extraordinarily cheaply, at the same time consuming a 
negligible amount of power, it was obvious that a consider- 
able step forward could be accomplished in this class cf 
work, 

For such individual lights, a low voltage is very valuable, 
enabling as it does the use of half-watt type 12-volt auto- 
mobile headlight lamps. A number of these lamps could 
be supplied from one low-voltage transformer, or alterna- 
tively this small winding could be placed in each motor, во 
that every individual motor supplied the lights for its own 
machine tool. f 

It was decided to adopt the latter method after considera- 
tion of the relative costs. The expense per point for the 
individual lights would not have been appreciably lessened 
by the adoption of the first method, whereas by utilising 
the new method it was greatly reduced, the actual cost of 
the small 12-volt coil being only a few shillings. The 
leads from this coil were carried through fuses to a small 
lighting plug-box situated adjoining the terminal-box for 
the power leads, but in future installations these two boxes 
would be made one, still further cheapening the device. 

There then only remained a small plug, a few feet of flex, 
and the usual universal joint reflectors enabling the lampe 
to be held in any position convenient to the workman. 

The total cost at the time was about half the price per 
point for lighting in the usual way, and if the suggestion 
for a common terminal-box just outlined were adopted, the 
figure would be appreciably less. 

The efficiency of tbese half-watt lamps ів, of course, com- 
paratively high, and their use only becomes possible 
through the low voltage available. 

The actual light required when thus brought right down 
to the work is so small, that the wattage consumed is almoat 
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negligible, as compared with the standard 100-volt or 
200-volt system ; moreover, these small 12-volt high- 
efficiency lamps are very substantial, and will stand far 
more vibration than high-voltage lamps, with consequent 
saving in replacements. 

The saving obtained in power for a typical machine shop 
is, say, 40 per cent. or more, depending on the type of 


machine work and whether a large number of tools have 
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to be supplied. This further means an appreciable saving 
in power-station equipment, and consequent reduction in 
initial cost. 

By the adoption of the above-mentioned arrangement, it 
will be noticed that two sources of light are available, one 
overhead from the separate lighting circuit and the other 
individual from the main power circuit. This has the 
further advantage that trouble on either of these circuits 
does not leave the shop in total darkness, 

It was al first considered that this system might have 
two disadvantages: (1) That the light might flicker, or 
that undue stress would perhaps be put on the lamp at 
starting—but these defects were never realised; and (2) 
that the light would not be available when the machine 
was shut down. The latter was, however, overcome by 
having two plug holes on each motor, so that in case of 
shutting down of the machine the workman could plug 
his light into his neighbour’s motor. In practice it will be 
found that the need for this plugging into the neighbouring 
motor seldom arises. 

The second difficulty is aleo overcome by careful con- 
sideration of the following determining factors :— 

(a) Proportion of working time spent in “ setting up" 
for each tool and class of tools. 

(b) Tools provided with gear boxes for speed variation, 
in which case a clutch is provided, and the motor is run 
all the time. 

(c) Tools which keep motor running continuously owing 
to very little time being absorbed in moving work. 

(d) Tools for which group drive is used, and two, or 
three, or four lights are supplied from one motor. 

(e) Tools in which the interval for adjustment is 
relatively long, and plugging into & neighbouring motor is 
not too frequent, and causes no inconvenience. 

In further connection with Mr. Scott Ram's report on 


fatal accidents, it is claimed that with this 12-volt system 


no accident could possibly occur. Such immunity was 
ensured by placing the coil at the bottom of the induction 
motor slot, and entirely separate from the power winding, 
a full power insulation test being made between the lighting 
coil and the power coil, as well as between the lighting coil 
and the frame. 

The above arrangement is fundamentally 
an appreciation of the fact that the stator of 
an induction motor is a transformer. Such 
a scheme, therefore, must essentially be much 
cheaper than any arrangement of separate 
low-voltage transformers. In fact, whereas 
it is greatly cheaper than the system of 
obtaining a number of lights from one low- 
voltage transformer, it is, of course, infinitely 
cheaper than the arrangement — also con- 
sidered at the time —of supplying a small 
separate transformer for each light. It also 
greatly simplifies the lay-out, wiring, and 
operating of such a machine shop; and the 
conception of each machine shop having its 
own general lighting, and each tool getting 
its own special strong individual light straight = ` 
from its own motor, is thought to be a distinct step forward 
in simplification, reduction of first cost, and economy of 
operation. | 

To sum up, the writer would suggest the use of this light- 
ing coil as a standard for any modern factory, and believes 
that so few cages where it is not applicable will be found 
that they can be altogether neglected. The low сово of 
eqnipping the motors with the coil and the resulting 
economy in initial outlay, operating cost; and saving in 
power, would seem to be such that the system merita 
extended use. 
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Dock Congestion at Constantinople.—The Department 
of Overseas Trade is informed that, to relieve the congestion which 
exists at the port of Constantinople, a compulsory sale will take 
place very shortly of all goods which have been lying in the 
Custom House for more than one year and one day. A list of such 
goods has been prepared, and it is stated that the British Chamber 
of Commerce of Turkey and the Balkan States (Inc.), 31/36, Buyuk 
Tunnel, Han, Galata, Constantinople, is in possession of full 
informstion. United Kingdom firms who are interested in this 
matter are invited to communicate with that body without delay. 


AN AMPLIFIER EMPLOYING THERMIONIC : 


INTER-VALVE RESISTANCE COUPLINGS 
By JOHN SCOTT-TAGGART. 


THE author has devised a large number of amplifying 
devices in which the coupling between the valves consiste 
not in the usual form of resistances or transformers, but in 
thermionic couplings. In place of ordinary conductors of 
high impedance, it is proposed to use a conductive path 
between the cathode and anode of a vacuum tube such as 
the Fleming valve. | 

One form of the arrangement is shown in the accompanying 
figure, which shows the application of the arrangement to 
the reception of wireless signals. 

An aerial circuit L, С, is coupled to a closed receiving 
circuit, L, o, which is connected across the grid and 
filament of the three-electrode vacuum tube v,. 
circuit of v, contains a two-electrode vacuum tube R, and the 
plate battery н. The valve в, may conveniently consist of 


The plate 


an ordinary three-electrode valve in which the grid and 


anode are connected together. 
noticed, is heated by means оѓ an accumulator A, prefer- 
ably through the five-ohm rheostat R, 
current from the filament Е, of the vacuum tube vi flows to 
the plate Pi, to the filament F, of the vacuum tube R, thence 
to the plate P, and so Back to the filament F, vid the 
battery н. The valve в, acts as а resistance of the 
order of 100,000 ohms, which. value, however, may 
be conveniently varied by altering the emission from 
the filament Е, by adjusting Rs We thus con- 
veniently obtain а  non-inductive resistance whose 
value шау be very readily varied, and whose normal 
value approximates to that of the valve v, —a most desirable 
condition for effective amplification. by this means the 
voltage on the grid of v, will vary the resistance of v,, and, 
consequently, vary the current in the circuit F., Pi, Fs, P,, 
H, Fi. Since the current through m, is increased, the 
potential across P, and F, will also increase. If the grid of 
v, is positive, F, will become negative with respect to P.. 
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By connecting Р, through the condenser с, to the grid of 
the second valve, the potential variations across R, are 
impressed on the grid d;, the condenser с, ensuring that 
grid d, is insulated from the high positive value which 
would otherwise be given to it by the battery H. The 
momentary negative potential on б; increases the resistance 
of the tube v, and so lessens the current in the circuit v, 


R, and H. Since the current through в, is decreased, the 
potential across R, decreases, and, consequently, the grid of 
the third three-electrode valve is given а positive pulse. 
The third three-electrode vacuum tube acts in a manner 
comparable to the first. 
intended to act not as a high-frequency amplitier, but as a 
detector, and a pair of telephones is included in its plate 
circuit, a suitable tapping being taken from the battery н. 


The last vacuum tube is 


To assist us in arranging that the last valve shall act as 


a detector, we can conveniently make its filament current 


variable by the use of a separate rheostat, R, The current 


through the filament of the first three vacuum tubes may 


be varied by means of a rheostat, R. These three valves 


act as amplifiers of the high-frequency oscillations, and are 


not intended to act as detecters. Resistances в; and By, 


The filament, it will be 


The electron 
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having a value of about 4 megohms, are connected as shown 
and are intended primarily to prevent the accumulation of 
electrons on the grids of the second and third vacuum 
tubes. It is to be noted that the grids of the first three 
valves are connected to the negative side of the filament- 
heating accumulator; moreover, the rheostat В, is во con- 
nected that the grids will always have a potential negative 
with respect to the negative end of the filament. This will 
tend to prevent the establishment of grid currents in tle 
firat three valves, 

If desired, the same effect could be produced by using a 
fixed resistance of about 1°5 ohms in place of the rheostat, 
Rs, the filament currents being then regulated by means of 
а rheostat connected between the positive side of the filament 
and the positive terminal of the accumulator. This latter 
arrangement is probably preferable. 

A high resistance В, of about 4 megohms is connected 
between the grid of the last valve, and either the positive or 
negative side of the filament accumulator, according to which 
connection gives the best resulte. 

In addition to the advantages gained by being able to 
vary each of the plate circuit resistances, the valve 
resistances Е, R,, &c., may be arranged to act as a limiting 
device, in which case the strength of signals may be easily 
controlled, and exceedingly loud signals or atmospherics 
may be cut down by suitably adjusting the rheostats R,, &c. 

The writer hopes in the near future to present а paper 
on further applications of thermionic inter-valve resistances, 
including devices of practical importance and value. 


ELECTRICITY SUPPLY TARIFFS. 


Ar the meeting of the NORTH-WESTERN CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS, Which was held 
on February 24th at Manchester, Mr. J. A. ROBERTSON 
presiding, an informal discussion on electricity supply tariffs 
was opened by Mr. S. J. Watson. He summarised under 
five headings the total cost of supplying electrical energy : 
Power station; transmission; transformation or conversion; 
distribution; metering and accounting. The annual cost per 
consumer of the expenses included in metering and account- 
ing was constant whether the number of units used was large 
or small. In inost of the other items the expenditure per 
annum was entirely unaffected by the number of units, but 
was fixed by the rate at which the supply was used. Sub- 
stantially the only costs incurred in connection with each 
actual unit delivered after the undertaking was placed in a 
position to afford a supply, were those for fuel and part of 
the losses in transmission, transformation (or conversion), and 
distribution. "Therefore, the power station cost could be re- 
solved into two parts, the standing costs (taken at £r per 
KW. per annum of maximum demand), and the running cost 
(taken at y pence per unit sent out). For convenience he 
took £5 per KW. as the standing cost and 0.4d. per unit as 
the running cost, based on fuel at 32s. 6d. per ton. If the 
whole of the output were utilised by one consumer in exactly 
the same form as generated and without any expenditure 
outside the power station, а charge on those lines would be 
sufficient. But suppose there were three consumers, taking 
the supply in rotation, between 12 midnight and 8 a.m., 
8 a.m. and 4 p.m., 4 p.m. and midnight. Clearlv the ex- 
penditure at the power station would remain the same, and 
would be covered By a charge of £1 13s. 4d. per KW., plus 
0.4d. per unit. Diversity of usage vitally affected the problem. 
А 100 per cent. load factor at the station would be equally 
attained whether a number of consumers had a load factor 
of l per cent. with a diversity of 100 or a load factor of 
100 per cent. with a diversity of 1. Therefore, the standing 
cost could be fully secured by a charge per KW. of maximum 
demand per annum varying from £5 in the case of consumers 
having a load factor of 100 per cent. and a diversity of 1 to 
]s. in the case of consumers having a load factor of l per 
cent. and a diversity of 100, the cost per unit supplied re- 
maining unaltered. 

He assumed £3 per annum per Kw. of the rated capacity 
to cover the equipment of the transmission, transformation 
(or conversion), and distribution systems, and the constant 
losses and the attendance and maintenance incurred in con- 
nection therewith. This must be the charge if the supply 
had to be available night and day for one consumer only. 
whether it was used to the maximum extent for one bour 
per day or for the whole 24. If three consumers were using 
the equipment in rotation the charge would be £1 to each. 
Therefore, the standing portion of the costs incurred in 
transmission, &c., could be met by a charge рег Kw. of maxi- 
mum demand per annum varving from £3 in the case of con- 
sumers having а load factor of 100 per cent. with a diversity 
of 1, to 7.2d. in the case of consumers having a load factor 


of 1 per cent. and a diversity of 100. Some addition should 
be made to the original running cost of 0.44. per unit to 
compensate for losses in transmission, &c., which varied 
with the units consumed. Really transmission, transforma- 
tion (or conversion), and distribution should be considered 
as three separate items. For suppliers to large industrial 
concerns two types of tariffs were in general uae: (1) А com- 
pound charge per KW. demand, plus a charge for each unit 
used. (2) A flat rate roughly equal to the average per unit 
which the compound charge was expected to yleid assuming 
а certain load factor. In both cases provision was made for 
а variation in the charge per unit to cover any change 
m the price paid per ton for fuel. lf the assumption in 
1iegard to the load factor was correct, either method would 
vield the same return in revenue, but it was very difficult, if 
not impossible, to ensure that any particular load factor would 
be reached and maintained, and a flat rate рег unit 
was often found insufficient owing to strikes, reduced hours 
of working, &. For this reason the compound charge was 
becoming the standard practice, but there were considerable 
differences in the methods of applying it. Some undertak- 
ings combined а comparatively low standing charge with a 
high running charge, others made a high standing charge 
and а low running charge. Assuming a load factor of 33} per 
cent., à compound charge of £6 per kw., plus 0.414. per unit 
would yield the same income as £3 per KW., plus 0.66d. per 
unit, or as а flat rate of 0.90d. per unit. He was strongly of 
opinion that the running charge should be based as closely ав 
possible on the cost of fuel, subject to the additional cost of 
losses incurred by each unit, and all other items of expense 
should be treated as standing costs, subject to a reduction 
based on diversity usage. The charges would then approxi- 
inate as nearly as could be ascertained to the actual costs 
incurred. With regard to large bulk or industrial supplies, the 
general adoption of а 47 or 48-hours' working week instead of 
54 to 56 had reduced the load factor from about 31.5 per 
cent. to 27 per cent., and as the diversity of this particular 
class of load rarely exceeded 1.2, the resultant usage of the 
whole equipment had been reduced from 37.8 per cent. to 
39.4 per cent. The late Dr. John Hopkinson first worked 
out the details of а compound tariff, and recommended ita 
adoption by the Electricity Committee of Manchester. The 
principles adopted by him in dividing up the costs were, with 
slight variations, accepted to-day. Dr. Hopkinson divided 
the costs into two parts: (1) Those which were independent 
of the hours during which the supply was used. (2) Those 
which were directly proportional to the actual units supplied. 
In its original form the Hopkinson tariff had not been 
непегаПу applied to the smaller consumers. Other forms 
of tariff were the following: (1) A sliding scale of charger 
bused on the number of units used per Н.Р. (2) Flat rates 
based solely on the number of units used. (3) The maximum 
demand system (introduced by Mr. Arthur Wright at Brigh- 
ton in 1893) in which a high price (say, 3d. to 4d. per unit) 
was charged for the use of the maximum demand during a 
certain number of hours per annum, plus a much lower price 
(<tv, zd. to 14. per unit) for all additional consumption. 
Sometimes an intermediate rate was charged for the units, 
corresponding to the use of the maxinum demand for а 
certain number of additional hours before the lowest rate 
was reached. (4) Flat rates per unit, depending on the 
purpose for which the supply was used. With the exception 
of the sliding scale based on quantity, all these tariffs gave 
results somewhat similar to those obtained by the Hopkinson 
method. There were few cases now where one flat rate per 
unit was adopted for power without any variation due to load 
factor or quantity. Such a rate would be extremely detri- 
mental to the supply undertaking, as it would encourage 
short-hour users and discourage the long-hour users. For 
ordinary lighting purposes various tariffs, more or less akin 
to the Hopkinson, were in use. It was now generally re- 
cognised that in the case of а supply for domestic purposes 
the rates must vary from those applicable to ordinary lighting 
consumers. For lighting only the income derived from houses 
rated at £20 to £40 a year (which largely predominated in 
industrial areas) would not exceed an average of £3 to #6 
per house per annum, an amount inadequate to cover the 
costs involved. Various special tariffs had been devised with 
а view to increasing the revenue by encouraging the use 
of the supply for purposes other than lighting. The require- 
ments of euch a tariff were that it should yield an income 
closely approximating to the costs incurred, it should be 
easily understood by the consumer, only one system of wiring 
should be needed with one meter, it should encourage con- 
sumers to use the supply for all purposes, and to wire for 
the maximum points of usage. A number of tariffs conformed 
broadly with those requirements by combining a fixed stand- 
ing charge per annum with а low charge per unit. The 
standing charge could be arrived at in different ways: (1) By 
assuming а maximum demand based on the whole of the 
lamps and apparatus installed or on all average use of such 
appliances, and fixing the price per kw. for such assumed 
demand. (2) By assessing the standing charge as a percentage 
of the rateable value of the premises. (3) By fixing the 
standing charge at so,much per room per annum, with or 
without allowances for each room in excess of a particular 
number. Each method had its disadvantages. The standing 
portion of the charge wae obtained in a more or less arbitrary 
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fashion without regard to the value of the services actually 
rendered. Despite these defects, some of those systems had 
been found very effective in practice, and had resulted in 
a large increase in the consumption, and consequently in 
the revenue. Much less care was shown in using the supply 
if a consumer realised that only $d. or ld. per unit had to 
be paid after the standing charge was met, and additional 
consumption was thereby assured. Тһе strict application of 
the Hopkinson differential charge or of the maximum demand 
system was unworkable for domestic purposes, but he ad- 
vocated a form of tariff which would ensure a standing charge 
per annum, plus a low running charge per unit. If any con- 
siderable progress was to be made in the extended use of 
heating and cooking appliances the running charge must be 
fixed as low as possible. One very important factor was the 
diversity demand of this class of load. No really definite 
information on this point was available. As applied to small 
cottages and workmen’s dwellings the system of a fixed an- 
nual charge per lamp installed, without any charge per unit 
used, had the advantage of simplicity, but it was apt to lead 
to a wasteful use of the supply, and could not be conveniently 
adopted when heating or cooking appliances were installed. 
The fact should not be overlooked that the total quantity of 
coal consumed for domestic purposes, in a district like Man- 
chester, was much the same as the total quantity used bv 
the whole of the manufacturing concerns. Mauch good 
would result if an effort was made to standardise methods, 
and remove the anomalies in the charges of adjoining under- 
takings. | 

Mr. J. S. ConLETT (Wigan), in a written communication, 
said it was highly desirable that agreements should be 
standardised, and the responsibility of the consumer defined 
on reasonable and equitable lines. Uniformity on such points 
as period of time-lag, method of calculating coal increment, 
and resetting meters to zero, would be highly beneficial to the 
industry. 

Mr. J. Frita explained that on the system of the mixed 
charge two consumers might have tu pay equally, although 
the cost of supply was very different, because their maxuuum 
demands came on at different times. It was very difhcult to 
see bow the supply authorities could deal with that. He 
agreed as to the importance of having a tariff which was easily 
understood. It was also important that the consumer should 
be able to foretell what he would have to pay. Agreements 
were not. quite so black as they were painted, but almost 
everyone could be improved from the consumer's point of 
view, and he found the authorities amenable to argument. 
A very important point in considering these questions was the 
nature of the supplying authority. When it was а muni- 
cipality the ratepayers were combining to supply themselves, 
and the concern ought to be thoroughly co-operative, the 
object being to extend the benefits of the service to as many 
as possible of the owners (t.e., the ratepayers), and not so 
much to make a profit out of every consumer. From this 
point of view it was to the good of the community that 
cottage property should be lighted by electricity, and the 
householders, being ratepayers, were entitled to share the 
benefits of the concern in which they were joint owners. But 
& company was governed (and quite rightly so) by other con- 
siderations. Its responsibilities were to the shareholders, and 
its object to make a profit for them, the only limit to the 
profit being what could be reasonably got out of the con- 
sumer to the ultimate good of the shareholder. A profit 
which restricted the use of electricity would not be to the 
ultimate good of the shareholder. It might even be good 
business to take on certain consumers at & temporary loss 
in order to popularise the supply. But it was another thing 
to compel а company to run its mains to а lot of cottage 
property where it was very difficult to show any chance of 
making a profit. A domestic tariff should encourage the use 
of electricity all over the house. 

Mr. W. J. Н. Woop said it was essential for the good of the 
community that tariffs should be simplified, and а common 
basis of charge established, possibly by a division into several 
classes. The fairest method was to make a fixed charge, plus 
a charge per unit. After the consumer had reached a certain 
limit he would be charged purely on the running cost. That 
was в great inducement. Take the case of a lighting con- 
sumer. The way to make greater use of the capital expended 
on his service, and at the same time improve the load factor, 
was to induce him to take power for domestic purposes. 
Usually two meters were adopted, but it seemed to him 
that they should strive for the one-meter service. He 
sympathised with what had been said about agreements. It 
should be borne in mind, however. that regulations must be 
made to safeguard the interests of the supplying authority, 
Which should get а certain return on its money over a period 
of years, 

Mr. 8. L. Pearce said at the present time a uniform charge, 
even for various classes, was quite unattainable. The most 
they could hope for was to standardise the method by which 
the charges were arrived at. All correct tariff svstems must 

based upon correct costing, and that raised the question 
how was the expenditure to be analysed. The division into 
fixed costs and running costs was easy, the difficulty came 
In the application to the particular supply concerned. He 
was surprised that Mr. Watson put the power factor as low 


as 1.2; in Manchester it was substantially higher, the analysis 
for the last financial year showing 2.2. That had the effect 
of bringing down the Kw. demand charge very substantially. 
The Hopkinson method of an alternative charge for lighting 
was stul maintained in Manchester. ‘Two-thirds of the 
total lighting sales being on that principle. It was easily 
understood, no second meter reading was required for. a 
purely lighting system, and there was very little diversity 
about it. ‘Lhe combined tariff for domestic purposes could 
not be supported on scientific grounds, but it was appreciated 
by consumers, and filled a useful place. Any power supply 
agreement must make provision for variables, such as changes 
in the cost of coal. When District Boards had been set up 
the charges for bulk supply might become more or less 
standardised and uniform im a district. 

Mr. I.. Romero thought the Hopkinson system in a modified 
form could be applied to lighting with advantage, the con- 
sumers being divided into classes, and a maximum provided 
for each according to the diversity factor. Electricity had a 
promising field in the heating of rooms where artificial heat 
was only occasionally required, and in places where other 
forms of heating could not be applied, but he did not think 
that at present continuous electric heating was a proposition 
they could look forward to. "uu 

[he CHAIRMAN said he thought they were alming at an 
ideal which he was sure they would never attain, in trying to 
шаке every consumer pay for the energy he took precisely 
what it cost to supply шш with it. The difficulty about the 
lopkinson system was that it took по account of the time at 
which the maximum demand was made. That was a very 
important point, especially in large towns which had a large 
lighting load. However correct the maximum demand 
system might be iu principle variations had to be made to 
meet particular cases. Subject to such variations, he thought 
it could be applied to large bulk supplies. In the case of. 
household lighting and household suppy, what did it matter 
if one consumer got a slight advantage over another. It 
might be sound policy for a Corporation to sell under cost to 
artisans' dwellings, because of the indirect benefits in the 
way of better health, reduction of smoke nuisauce, and so 
on. He had recently had a case before him in which a 
supply was required for about 500 houses, and he sug- 
gested to the local authority concerned that it should, for 
a year or two at any rate, charge a fixed eum, 1s. 3d. to 1s. 6d. 
per week in proportion to the floor space of the houses, and 
collect it with the rental. The time had come for & whole- 
sale scrapping of the conditions which were made in the early 
days to regulate the supply of electricity. Some might have 
been necessary originally, but were not needed now. Others 
were unfair, The power factor condition should be made 
very definite, and not bear too hardly upon the consumer. 

Mr. FRANKS suggested that a great deterrent to the more 
extensive use of electrical power was the uncertainty whether 
a breakdown might not be followed by undue delay in re- 
pairing and necessitate a return to the steam engine with 
belting and shafting. There was also uncertainty as to 
voltages, and whether motors installed would continue to be 
suitable. If a manufacturer knew that by taking the supply 
at certain hours he would get it at a cheaper rate he might 
modify his working hours in order to secure that advantage. 

In his reply, Mr. WaTson said changes caused by the war 
had entirely altered the bases on which prices were formerlv 
fixed, and he thought in future they would be subject auto- 
matically to alteration as the changes in the conditions affected 
the cost of production. It would stil be necessary to enter 
into agreements to ensure an adequate return on the monev 
expended on mains and other things. It was desirable to 
reduce these matters to a common basis, and if engineers 
would meet and discuss them there would be no difficulty in 
doing во. Of all the systems applicable to domestic users, the 
most satisfactory was that in which the rateable value was 
adopted as the basis. The householder could judge to within 
a small margin what the cost to him would be, and the supply 
authority was assured of an income whether the house was 
occupied or not. It encouraged the use of electricity for 
every possible purpose. But the charge must come down to 
something in the neighbourhood of 0.4d. with coal at present 
prices, or 0.95d. at the pre-war level. He was acquainted 
with men who had entirely electrified their houses, and the 
cost worked out at £12) per annum. But that was on the 
basis of làd. If there was a reduction to Ad., the price 
would not be really excessive, and it would be worth while 
to do it. He had recently calculated what the 10s. reduction 
on coal for domestic use meant in his own town, and he 
found that the domestic units supplied in the two winter 
quarters was 5 per cent. of the total coal consumption, and 
in the other two quarters 3 per cent. Those figures indicated 
how little had been done in connection with domestic use. 
Mr. Pearce's figure of 2.2 was not taken on the same lines 
as his 1.9. He was surprised to hear that the Hopkinson 
method was applied to two-thirds of the electric lighting in 
Manchester, and still more surprised that Mr. Pearce ex- 
pressed satisfaction with it. The experience of others was 
that consumers did not understand it, and distrusted it. Tf 
а 40-hours’ week was introduced the men would probably 
start at 9 and go on till 5 or 5.30. "Therefore, the industrial 
demand would continue during the busy period from 4 to 5 
in the winter months. 
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DISK-DEPRESSION WELDING. 


Іне disk-depression method of electric welding was developed 
prunaruy ae à suuple апа enective means ої Lornung a Hy 
ешсець joint ог cam between heavy connec piates. Ane 
lolowiug paiuculurs Telauve to the шешой ale taken Iron 
ше бошпогњ Б&нупвет. Alter the preparauon of the parts, 
by шакшы depieso0ns in Ше suiluce Ul опе or рош plates 
aud inuouuclng heren Шш dies, Ше pulls are Drought Wty 
ше piuper Juataposiljon and we then subjected to pressure 
aud Leaung eiecuic current between the tervals ol an 
eiectric weiulng iuachine. Ihe iuternuediate Шак» аге welded 
lo both plates, and are soltened and Jorced into tue. depressions 
мэ us to pernuut the taces о the plates to some into Um- 
пешай contact. Ihe dlanieter ol Ше disk Is slighty less 
than that of the depression, but tue thickness of tne disk 15 
E cater Шап the depth or the depression, so as to hold the 
pilates out o£ initia: contact. ‘Lhe writer of the article in 
question usually e1nployed. flat disks in fBat-bottoin depres- 
sions, as he found that best results were obtained by making 
the area of initial contact substantially the same as the area 
ot the desired weld, and applying the pressure normally to 
this surtace. The surfaces of contact are thereby brought 
to à welding heat at all points at about the same instant, and 
u thorough fusion of the metals at all points is obtained by 
the time the intermediate metal 15 sultened sutliciently to be 
torced into conformity with the depression. А plurality of 
such welds, properly staggered, makes an efficient joint. 
Sunple Hat disks may be placed loose in flat-bottom de- 
pressions, as illustrated in fig. 1, which shows disks in de- 
pressions between two plates which are subjected to pressure 
und beating electric current between the terminals of an 
electric weiding machine. Disks of varying thickness, flat 
ou one side, and slightly conical on the other, give good 
results when placed in conical depressions. In order to hold 
the disks at the centres of the depressions during the progress 
of the work, small register projections on the disks fit eungly 
into register holes in the bottom of the depressions. Fig. 2 
illustrates a dril for cutting the depressions and register 
holes. The cutting edge of the drill cuts the depressions 
while the small auxiliary drill cuts the register holes. The 
collar. on the drill limits and determines the depth of the 
depressions. By means of multiple drills operating simul- 


Еіс. 3. Fic. 4. Fia. b. FIG. 6. 


taneously, the depressions may be cut rapidly and есопоші- 


cal. Movement of the disks may also be prevented by: 
sticking Шеш to the bottom of the depressions, which may 


be done by fusing them at one or more points of the con- 
tacting surfaces. i ; EC 

. The depressions may be cut in the plates near their edges, 
and the plates are brought into juxtaposition with the de- 
pressions overlapping or falling beyond each other, so that. 
in à welded joint, the full strain can never come on a plate 
where it has been weakened in the least by such depressions. 
. Advantages of the disk-depression method of electric weld- 
ing over riveting are claimed to be (I) a joint of greater 
strength and (2) greater economy in production. А joint of 
very high etficiency is obtained. The plates are not weakened 
by the cutting away of material in punching rivet-holes. The 
sinall amount of metal removed in making the depressions 
is negligible, and even this is restored by the disk-material 
which is fused into and completely fills the depressions. Ву 
cutting depressions in both plates near their edges, the full 
strain never comes on a plate where depressions have been 
cut. With proper means of bracing or mechanical framing, 
the seam can be completed for the present cost of rivets alone. 
The amount of heating current is relatively small, and the 
heating is limited to the immediate position of the weld. 


As the weld can be made rapidly, the conduction of heat 


by the plates causes very little heating of other parts. 

The advantages of the disk-depression method over present 
methods of spot welding are claimed to be: (1) Greater thick- 
ness of plates, with (2) greater economy of welding current, 
(3) smaller capacity and less cost of welding machine, (4) 
portability of welding machine for very heavy work: Ags to 
the thickness of the material, there do not appear to be other 
drawbacks further than the matter of forcing through a very 
small distance into close contact. © mg 


The disks serve to confine the path of the welding current 
(fig. 3) and thus concentrate its heating effect. The advan- 
tage can be seen by contrasting with the plain spot-welding 
method (fig. 4), їп which the welding current spreads out 
considerably and much heat is dissipated and causes dis- 
tortion troubles. Similar trouble is experienced where it 1s 
attempted to use disks without depressions (fig. 5). As the 
disk is squeezed out (fig. 6) the heating current spreads con- 
siderably, practically no further welding occurs, and much 
difficulty is experienced in bringing the plates into close 
contact. But in the disk-depression method most of the 
heat is developed and concentrated at the disk surfaces (fig 
3), and at once it becomes so intense as to fuse the thin disk 
and to weld it to both plates before the surrounding portions 
of the plate become heated to any great extent. 

The depressions are very shallow, and do not have to be 
spaced accurately. 'The disks may be inanufactured by being 
cut in large quantities, as are small washers, and at less cost. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


ON Monday last the annual general meeting of the Institution 
was held at the offices of the Electrical Contractors’ Associa- 
tion. Mr. J. Y. Fletcher presided over a very small attend- 
ance—it шау be an indication of satisfaction with the conduct 
of the Institution's affairs, but it is greatly to be regretted 
that so few members feel it to be their duty to be present 
at the annual meeting. i 

After the minutes of the previous meeting had been read 
and approved, the secretary, Mr. F. B. O. Hawes, read the 
report of the Committee of Management for the year 1919. It 
stated that the income benefited by the special appeal of 
Mr. C. E. Hunter, chairman in 1915, and that of Mr. H. J. 
Cash, who last усаг presided at the first festival since 1914. 
The income from contributions was £2,925, which, added to 
receipts from dividends, &e.. brought the total income to 
£3,502, compared with £1,168 in the previous year. The net 
income for the year was 43.187, out of which four grants 
had been made, and the balance of £3,143 had been placed 
to capital account. The total amount of the invested fund 
was £12,539. Assistance had been given to every qualified 
person who applied for it. The value of local advisory com- 
mittees had been further manifested during the year; the 
Glasgow and Cardiff committees had brought in new members 
and additional funds, and au advisory committee was being 


formed at Newcastle-on-Tyne, where a committee had or- 


ganised a reception and dance in December last in aid of the 
Institution, with excellent results. Besides bringing in funds, 
the local advisory committees would investigate cases requir- 
ing assistance. The committee appealed to individuals and 
firms to become or appoint collectors; in the present report 
only three appear, but their efforts have been very successful. 
Mr. Н. J. Cash's appeal at the dinner, supported by Mr. 
Hugo Hirst and Mr. C. Н. Wordingham, resulted in the 
collection of £1,146. The committee draws attention to the 
advantages of membership; as there is pow more than £10,000 
invested, a member (or his widow or dependents) is assured 
of the ability of the Institution to afford adequate assistance, 
and by becoming a member one assists in helping others. 
The subscription of a member is 10s. (or more, ad lib.) and 
carries with it voting powers, when a pension is applied for. 
The report concluded with thanks to the electrical Press for 
assistance. | | . 

Commenting on the report, the chairman said that the 
number of members had increased from 115 to 181, and the 
number of life members was now 51, compared with 61, the 
subscriptions from this source having increased by 4391. 
While the number of applications for assistance had been very 
small, the time was not far distant when the condition of 
the labour market would be very much changed, and there 
would be heavy calls on the resources of the Institution. The 
amount carried forward to capital account was £3,143, com- 
pared with £962 in the previous year. 

On the motion of the chairman, seconded by Mr. H. Bevis, 
the report and accounts were unanimously adopted. Messrs. 
W. B. Esson, E. Garcke, T. E. Gatehouse, C. E. Hunter, 
Sir Ernest Spencer, and Mr. О. Sutton, members of com- 
mittee retiring by rotation, were unanimously re-elected, 
together with Mr. J. Y. Fletcher and Mr. R. B. Mitchell 
(nominated by the Glasgow Committee). The hon. auditors, 
Messrs. Price, Waterhouse & Co., and the hon. solicitors, 
Messrs. Sugden & Hextall, were re-elected, with votes of 
thanks for their services. The chairman proposed that rule 17 
should be amended bv raising the limits respectively from 
£6 to £12 and from £50 to £100, to enable the committee to 
give adequate grants to the children of deceased members. 
This was agreed to. and the necessary confirmatory meeting 
will be held on Monday, June 7th. at 2.30 p.m., at the 
secretary's office, 36-38, Kingsway, W. C. a 

The proceedings closed with a vote of thanks to the Elec- 
trical Contractors’ Association for the use of the room, and 
to the chairman for presiding. 
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Fig. 1.—À NEW SgAM-WELDING MACHINE. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


—— 


Headers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


* 


A New Electric Seam Welding Machine. 


The electric seam welding machine which is being placed 
on the market by Messrs. Marryar & Рілсв, 28, Hatton 
Garden, London, Е.О.1, embodies several new features which 
lead to what are claimed to be improved results. Hitherto 
seam welding has been carried out on a continuous process, 
the work being held between rollers which move it steadily 


forward and, at the same time, carry the welding current. 


The metal between the electrodes at any moment is almost 
instantaneously fused, and therefore 1% leaves 


welding. Another disadvantage of the continuous process ів 
that it involves the preliminary cleaning of the metal by 
sand-hlasting or pickling. As the scale on iron has a lower 
melting point than the iron itself, it becomes fused in advance 


of the metal, and introduces a plastic layer between tbe. 


electrodes and the metal. The coefficient of friction being 


thus reduced, the electrodes are liable to elip and to feed the 
work slowly and spasmodically. Those portions of the metal 
which remain too long between the electrodes are burned, and 
the clinging of the burned metal to the rollers aggravates the 
trouble and causes more bnrning. Hence with the older 
method there is necessity for constant cleaning of the elec- 

es, which adds to the expense and the time occupied in 
the. process. 

These drawbacks are entirely eliminated, it is claimed, by 
the new machine, fig. 1, the essential feature of which is that 
the electrodes remain stationary during the brief welding 
Period, and are revolved only to feed the work forward. As 
soon ss the metal between the electrodes ie fused the current 
is switched off, and a perfect weld is assured by a momentary 
additional pressure. Enough time is allowed to elapse to 
allow the weld to cool off and set, then the rollers revolve and 
feed the work forward for the next weld. By this arrange- 
ment the rollers invariably grip on relatively cold metal, 

g a positive regular feed in spite of the scale on the 
ace. ; | * 
necessary series of operations ig ensured by a simple 
and reliable cam action. Та the first step the rollers are 
brought together in the usus] way by means of & pedal 
operating through œ spring. In tbe Marryat & Place 
тесе, however, the pedal mechanism carries a toggle and 
8 lever arm, and one end of the arm carries s roller which 


the elec-. 
trodes in a plastic condition which rendere the seam liable 
to open under any stress to which it may be eubjected during . 


Fia. 2.—a.c. END or G. E. C. 1,500-kw. 
ROTARY CONVERTER. 


bears on a power-operated cam, while the other end is con- 
nected to the rod carrying the spring which controls the 
upper electrode, and which also actuates a trip switch to 
control] the welding current. The cam and switch are eo 
arranged that the current is switched on as soon as the elec- 
trodes are on the work; then the cam raises the 
spring rod etill further, simultaneously tripping the switch 
and giving the electrodes a further equeeze. After the 
interval for cooling the work is fed, either by hand or by 
power, until it is gripped again by the electrodes, and the 
eame cycle of operations is repeated, giving a eeries of over- 
lapping spot welds which form а watertight seam. | 
Application hag been made for provisional protection for 


this machine. 
A Selector Switch Box. 


Messrs. SIEMENS Bros. & Co., Lrp., of Palace Place Man- 
sions, Kensington Court, W.8, manufacture the 8-line selector 
switch box shown in fig. 8, for use on merchant ships. 

This apparatus is employed when it is necessary to send 
instructions from one position to several outlying stations. 
The orders can be given to each station separately or to several 
stations simultaneously. The selector ewitch boxes are fitted 
with a 3-іп. bell for calling and a flag indicator to denote 
which station is calling up. 

A lamp, fitted inside the box, is lighted when a call signal 
is given by any of the outlying stations, the illumination 
being eufficiently bright to enable the flag indicator to be 
seen at night. А | 

As the calling and speaking are carried out on distinct 
circuits, no interference or cross talk is possible if one station 


rings up while the home station and one of the outlying 
stations are already in communication. : 

For calling up from the home instrument, it is only песев- 
вагу to turn the selector switch handle of the station required 
to the on position, and then to actuate the key or push 
of the instrument in the usual manner. 

Oslling from the outlying station is carried out in exactly 
the тше manner ав in the case of directly-connected instru- 
ments. 


A Large Rotary Converter. 


A leaflet recently issued by the GENERAL Exxcrrio Oo., 
Lrp., 67, Queen Victoria Street, E.0.4, gives iculars of a 
1.500-K W. converter supplied to the Battersea gh Ooun- 
cil. It was required that the machine should convert either 
4.0. to D.O. or vice versa with a range of voltage of 6,000 
to 6.600 on the к.т. side and 470 to 530 on the D.O. side, the 
power factor being maintained at unity at any voltage. In 
order to meet this wide range an alternating-current booster 
was fitted, having a potentiometer regulator in its field eir 
cuit. For inverted running the fields are excited from a 
direct coupled exciter eo as to prevent the speed from rising 
unduly on account of lagging wattless currents. 

When running А.С. to D.C. the converter is used as а chunt 
machine, but from D.O. to 4.0. a compound field is put m 
circuit to steady the speed during fluctuations of the inductive 


Fic. 3.— SELECTOR Switce Вох, 


554 THE ELECTRICAL REVIEW. [vol. 86. No. 2,214, APRIL 30, 1930. 


load. A change-over switch is mounted on the machine to 
cut the compound winding in and out. The converter is 
' epecified to etart up from the D.c. side, but provision is made 
for fitting an А.С. starting motor at a later date. A three-pole 
switch is mounted on the machine to open the А.С. circuit 
during starting, and synchronising is effected on the H.T. 
side by means of an existing synchronising panel. 
shows the А.С. end of the machine. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. OM TUESDAY cannot appear until 
the f. week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in owr possession, 


Trading Restrictions. 


With reference to the letter appearing in your issue of 
April 16th regarding trading restrictions on metal-filament 
lamps, this is rather a surprise to many of the people in the 
trade, and I think it would be of interest if Mr. Edgecombe 
would reply to the following questions :— | 

l. Сап any contractor stock, advertise, or sell lamps which 
are not controlled by his Association? 

9. Cen any graded retailer stock, advertise, or sell metal- 
filament lamps of any other than Association makes? 

I notice he mentions that only factors (who it is agreed are 
agents for Association lamps) are bound down by this agree- 
ment, but I have before me a retailer’s agreement on group 
1 lamps, and one of the conditions reads as follows :— 

" We agree not to advertise, stock, or solicit orders for 
metal-filament lamps of any type or group of other than Asso- 
ciation makes (as set out in previous page).“ 

It would be interesting to have Mr. Edgecombe's reply. 


Interested. 


Newcastle, 
April 20th, 1920. 


Electrolytic Iron. 


T have read with interest an abstract from the series of 
articles in Le Génie Civil, by Jean Escard. which appeared 
in your issue of April 16th, and I should be much obliged 
if you would allow me to point out one or two facts in con- 
nection with the article of which Mr. Escard does not appear 
to be aware, namely, that the process being worked by the 
Société ‘‘ Te Fer is the process developed by myself, and 
a licence was granted to that company under my patents. 
which is the process it is using now. Mr. Jean Escard 
also points out that I made iron tubes about the year 1908 
by а process analogous to the copper cvlinders manufactured 
by the Elmore process, hut this is not the case. The process 
I emploved was not analogous to the Elmore copper process, 
as no burnisher was used to make the deposited iron smooth, 
but the mandrels were revolved at a critical speed to give 
the necessary skin friction between the deposited iron and the 
electrolyte, as is now being done at the works of Messrs. 
Bouchayer & Viallet, who hold a licence from ‘ Le Fer.”’ 


S. Cowper-Coles. 


Sunbury-on-Thames. 
April 24th, 1920. 


Cost of Living in Algeria. 


I notice that the ELECTRICAL Review frequently publishes 
information as to the cost of living in various parts of the 
world with & view to giving guidance to those who may 
considering taking engagements abroad. I am sending you 
a list of approximate prices ruling at the present in Algeria : — 

Rent (small flat suitable for two adults and two children), 
about 3.000 francs per annum: municipal tax on flat, 360) frs. 
per annum; coal (per ton), 600 fre.; general servant, 100 fra. 
ner month: bread per kilo (2 Ib. 2 oz.), 1 fr.; meat ner kilo, 
10 to 19 frs.; butter per kilo, 90 frs.; fish per kilo, from 
4 to 8 frs.: tea per kilo, 95 fra.; coffee per kilo. 9 frs.; cheese 
per kilo, 15 frs.; sugar ner kilo, 4 frs.: rice per kilo, 4 frs.: 
potatoeg per kilo, 1 fr.: lard per kilo. 19 frs.: clothing (man's 


suit), about 450 frs.. (woman's dress), about 350 frs.; boots 


(per pair), about 100 fra. 

At the present time the rate of exchange is greatly in favour 
of anyone receiving payment in pounds sterling, bnt a study 
of these figures will show how high the prices of ordinary 
commodities are in Algeria at the present moment. 

F. Dorrien Thoroton, 
Sub-Commissioner, Е.В I. 
Alpiem. 
April 22nd, 1990. 


[We are very much indebted to our correspondent for these 


interesting and useful data.—Enps. Erec. Rev.] 


Fig. 2 


THE SOUTHAMPTON STRIKE. 


IN a statement which refers to the salient points of the 
above strike, partioulars of which were given in our lat 
two issues, Mr. Harry S. Ellis, borough electrical engineer, 
informs us that both the Mayor and himself declined to inter- 
fere between the two Unions concerned, and at 10 o'clock опе 
morning the men intimated that they would shut down the under- 
taking at 5 o'clock that night. They had iptimated the same thing 
every night for a week during the trouble in connection with 
Messrs. Pirelli, when the Corporation refused to cut off the firm's 
supply, and so helped it to break the strike. About 5.30 p.m. on 
the 13th inst., the shift engineer, junior shift engineer and switch- 


— 


board attendant walked out of the works and left the plant in tbe 


hands of Mr. Ellis, his chief assistant, and the power station 
superintendent. At 10 p.m. the B. S. U. called out the whole of the 
rest of the shift staff and left the three mentioned above in charge 
of the whole of therunning plant, with the full load of the station 
on. Shortly after' this, Mr. Dobson, the tramway manager, went 
down with two of his men, and Mr. Bennett, consumers’ engineer, 
went down and took charge of the canteen and telephone. This 
Btaff kept the whole plant running with the full supply on, until the 
following morning at 10.30; at which time Mr. Ellis sent two of those 
who had helped him home for а few hours' rest, in order to make sure 


of the lighting load for the following evening and night. This left Mr. 
Ellis and Mr. Hooper and а lad of 16 in charge of the whole station. 


One or two volunteers began to turn up, and they decided to 
make an attempt to raise steam. By 4 o'clock they had stoked up 
the boilers and raised the pressure to 90 1b., and had a 500-Kw. set 
running on the general supply bars. From that time onwards there 
has been a full supply for lighting and power purposes, with the 
exception of one small area where the supply was furnished from 
a sub-station containing motor-generators. In order to ensure the 
lighting supply, the tramways were not run for the time being. 
The staff referred to, together with volunteers, maintained the 
whole supply ав described, the peak load being about 2,000 Kw., for 
four days, by which time skilled men had been appointed and 
taken over their duties. As only three of the original staff were 
left, it was necessary for them to work from 15 to 18 hours per 
day on the average, as although the new men were skilled, it waa 
impossible for them to take complete control. The three not only 
trained all the new men and volunteers, but by Sunday were able to 
run the full traction supply, and by Monday morning the whole 
supply was normal,including lighting,traction and power ; and every 
consumer in the town whose service was still intact was getting 
his supply inthe ordinary way. This included the training of men 
for sub-stations—one containing motor-generators and the other 
two motor-generators and batteries. On the Monday afternoon the 
Town Council met at 2.30. The Chief Conciliation Officer of the 
Ministry of Labour went down to try and bring the parties 
together, as а general strike of all the workmen in the town had 
been threatened. The E. T. U. claimed that Mr. Hooper should either 
re-join the E.T. U. or be discharged ; otherwise it would call a general 
strike. As а result of the Committee having decided to take on new 
men permanently, and to offer to old men only those jobs which were 
still vacant, the Trades Council, consisting of all the Unions, 
threatened а general strike unless the whole of the old staff were 
allowed to return to work, and the new staff discharged. The 
Council and the Conference sat from 2.30 p.m. on Monday until 
5 a.m. on Tuesday, and as а result of the conference the Town 
Council decided finally that the whole of the old men should return 
to work, that the newly appointed men should have two months’ 
pay, and that the question of Mr. Hooper should ba left over to be 
settled by the two Unions concerned. Mr. Ellis felt so disgusted 
that responsible members of his staff should walk out at a moment's 
notice, that he came to the conclusion that he could not possibly 
continue to work with them. His resignation was handed in to 
the town clerk on the 22nd inst., and he stated that no matter what 
they offered him he would not remain any longer a paid official of 
the Corporation. He has, on the other hand, offered that if he can 
do anything to assist with extensions in the capacity of an 
independent consulting engineer, he is prepared to take over the 
work upon terms to be arranged, but it must be distinctly nnder- 
stood that whatever work he does is done from his own office. and 
that he is an absolutely free agent to take up any other consulting 
work that he can secure. The question at the moment is, what is 


going to happen in the сазе of the chief assistant; Mr. Hooper, 


power station superintendent ; Mr. Bennett, consumers' engineer ; 
and Mr. Brookes. meter test-room superintendent, who are all 


members of the E.P.E.A. Mr. Ellis is not interfering with them 


at all; but he understands it is the intention of the secretary of the 


E.P.E.A. to call upon all these men to hand in their resignations, 


and to black-ball the Southampton electricity undertaking so far 
as E. P. E. A. men are concerned. 

All the other Trade Union men, such as the A.S.E., general 
workers, blacksmiths, carpenters, & c., remained at their posts. but 
they would not assist in any way whatever in operating the plant. 
The strike affected every member of the shift staff, and the whole 
ofthe mains and consumers’ departments, with the exception of 
the general labourers. 


Mr. Mills, who was chief assistant in Mr. Street's time, went 
down and took charge of the mains department ; and in spite of the . 


fact that he had no inen to assist him, he single-handed attended 


to all conaumere service faults, and in addition, when a н.т. main 
cut off one large district, he was able to get practically the whole 
of that district going again. the only part of that section left out , 
being that on the Portawood side of the н.т. fault. By the time 
he was ready to tackle this fault, arrangements had been made for . 


„ жа „ 4A че Lo Las 
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the old staff to return to work again. Although Mr. Ellis asked 
the E. T. U. officials to send the whole of the men back to work 
immediately, the mains staff did not turn up until the following 
morning, with the result that part of the district referred to was 
without light for one night. . 

Mr. Ellis states that before the strike took place, he was on 
perfectly good terms with, so far as he knew. every member of his 
staff; and he believes that if it had been left with the staff to 
decide what to do, there would have been no strike at all. He also 
understands that the strike was not recognised officially by the 
principal officials of the E.T.U. in London. 

Daring the six days of the strike it was practically impossible 
for Mr. Ellis or either of his assistants to leave the station for 
meals, and all meals taken were provided and served by Mrs. Ellis, 
with the assistanoe of two or three of her friends. According 


to the Southern Daily Echo, at the meeting of the Town Oounoil 
on the 21st inst., a letter from the Mayor, Mr. S. G. Kimber, was 
considered, in which he tendered his resignation as chairman and 
member of the Electricity Committee. Mr. Kimber stated that the 
decision arrived at by the majority of the members of the Oouncil not 
to honour thedefinite pledge of permanent employment given by him- 
self on behalf of the Electricity (Emergency) Sub-Committee to those 
men who came forward to their assistance during the strike, and 
their further determination to reinstate the strikers, showed & want 
of appreciation of the successful efforts of his colleagues and him- 
self to keep the station running. It showed a lack of confidence 
in his own administrative action, and made continuance in Sis 
office an impossibility. At the same meeting, Mr. Ellis's resig- 
nation of the post of borough electrical engineer from May 31st 
was also to be considered. 


BUSINESS NOTES. 


A Canadian Inquiry. — Тіс Department of Overseas Trade 
has received a dispatch from H. M. Trade Commissioner at Toronto 
stating that a firm in that city wants quotations for quantities of 
50 tons and upwards of electrical sheets for motor field magnets and 
armatures of 24 B.G. (0025in.). А small sample of the material in 
question was available for inspection on application to the Depart- 
ment of Overseas Trade, Room 50A, up to April 29th, when it was 
to be forwarded to firms in the provinces who may be unable to 
inspect it in London. The name and address of the inquirer can 
be ascertained at the Department. 


Plant for Sale.— Clacton Urban District Council Elec- 
tricity Department has for disposal two Davey-Paxman 150-B.H.P. 
double-cylinder Q type gas engines, direct-coupled to 100-KW. 
Thomas Parker D.C. generators; Whitby Urban District Council 
Electricity Department invites offers for one 100-Kw. Parsons 
turbo-generator &nd one 28-H.P. vertical enclosed steam engine; 
Harrogate Corporation Electricity Department has for sale a 
600-H.P. triple vertical steam engine, &c. For particulars, see our 
в lvertisement pages to-day. 


A Swedish Transformer Competition.—It has long been 
considered in Sweden to be of national economic importance, from 
the point of view of standardisation, to obtain the most economical 
type, or series of types, of transformers which will meet the 
different requirements of consumption for average Swedish condi- 
tions. With the object of bringing about such a result, the Swedish 
Academy of Engineering Science (Ingenjors Vetenskap Akademien), 
of Stockholm, has opened a competition for proposals, which are 
to be submitted not later than October 31st, 1920, the sum of 
2,500 kr. being offered in prizes. The problem put forward for 
solution is : —“ Taking into consideration the costa of manufacture 
and working, what is the most appropriate construction for trans- 
formers, worked out on the basis of & systematio study of all the 
factors influencing the problem ? " 


À Datch Company.—The report for 1919 of the Alge- 
meine Nederlaudsche Electriciteits Maatechappij (General Nether- 
lands Electricity Co.), late Groeneveld, Ruempel & Co., of 
Amsterdam, states that the company's sphere of activity was 
extended during the year. The turnover, however, was less than 
in 1918, owing to the general fall in the prices of machines and of 
raw and other materials. It is intended to pay а dividend at the 
rate of 12 per cent. out of net profits of 208,000 fl, as compared 
with 26 per cent., and 535,000 fl., respectively, in 1918, the share 
capital having increased from 1,000,000 fl. in the latter year to 
1,500,000 fl. in 1919. 


National Federated Electrical .Assoclation.—At the 
annual meeting held on 20th inst., at the Chamber of Trade 
Rooms, Bradford, the following officers were elected for the 
ensuing 12 months :— Chairman of the Electrical Contractors’ 
Association Incorporated, The National Electrical Contraotors' 
Trading Association, Ltd., and the National Federated Electrical 
Association, Mr. A. Smith, of Messrs. Smith & Croft, Bradford; 
hon. secretary, Mr. H. Moss, 82. Leeds Road, Bradford ; delegates 
to Uhamber of Trade, Messrs. L. Jessop and H. Moss ; delegates to 
the District Joint Industrial Council, Messrs. A. Smith, L. Jessop, 
Е, Collinson, Casse and Н. Moss. 


Telephone Works at Coventry.—The industrial develop- 
ment of the Copsewood Estate, at Coventry, by the PEEL-CONNER 
TELEPHONE Co., LTD., is making considerable progress, and includes 
бле erection of upwards of 80 dwelling houses on land adjoining 
the works, The works were designed by Mr. A. B. Strachan, 
architect, and the contractors are Sir Robert McAlpine & Sons, Ltd. 
The buildings are planned on lines which provide healthy con- 
ditions for the workers, and at the same time afford the maximum 
facilities for securing the best results as regards output. Provision 
is made for separate blocks of buildings set spart for the purpose 
of offices and administration, main factory, ebonite works, cabinet 
making, &0, The floor area of the factory buildings at present 
erected is about six acres in extent, but there is ample room for 
possible extension in the future. With the completion of the new 
works, this industry will be concentrated at Coventry, and existing 
Woiks at Manchester will be closed down. 


Belglum.— With the title of Fils et Cables Electrique, 
Société Anonyme, a company has been formed at Brussels, with a 
capital of 1,000,000 fr., for the manufacture and sale of electrical 
material, and, in particular, electric wire and cables. 


A Bohemian Glow Lamp Factory.—It is reported from 
Prague that a glow lamp factory on a large scale is to be established 
in that city by a group to which the A.E.G. and the Oaram Works 
belong, and in which English and American capital is said also to 
be interested. The factory is to serve the purpose of meeting the 
needs of Bohemia, the succession States, and the export trade. 


Works in India.—In the report recently issued, Messrs. 
FAIBBAIRN LAWSON CoMBE BARBOUR, LTD., state that a commenoe- 
ment has been made in the erection of works in India. For this 
purpose & separate company has been formed under Indian law, 
and а substantial issue of participating preferred shares of that 
company has been sucoessfully made in Calcutta. | 


Liquidations and Dissolutions.—QuUAIN ELECTRICAL Co., 
LTp.—A petition for the winding up has been presented to the 
High Court by Messrs. R. & A. Main, Ltd., of Gothic Works, Angel 
Road, Edmonton, and will be heard on May 4th. 

CHESTERFIELD TUBE Co., Ltp.—Winding up voluntarily for 
reconstruction purposes. Liquidator, Mr. J. G. Dixon, 6, Austin 
Friars, E.C. 

UNELMA, LTp.—Winding up voluntarily; liquidator, Mr. F. T. 
Shearoroft, 36 and 37, Queen Street, Е.С. 4. Meeting of creditors, 
May 4th, at Anderton's Hotel, Fleet Street, Е.О. Claims to be sent 
to the liquidator by May 29th. 

ALLIANCE ELECTRICAL CO., LTD.—Winding up voluntarily for 
reconstruction purposes. Liquidator, Miss E. McArthur. Meeting 
of creditors, May 3rd, at 32, King Street, Covent Garden, W.C. 

TooLEY, EMBERTON & BU&RBOWS, builders, contractors, and elec- 
trical engineers, 5, Lytton Grove, Seaforth, Lancs.—Messrs. T. A. 
Tooley, Н. A. Burrows, and N. Emberton have dissolved partner- 
ship. Messrs. Tooley & Burrows will attend to debts. 


French Electrical Companies.—The Société Electrique 
de la S'dérurgie Lorraine has been formed at Paris (63, Avenue 
Victor Emmanuel III), with a capital of 8,000,000 fr., for the ereo- 
tion and working of a motive power network knitting together the 
central stations of the ironworks and mines in the Lorraine district. 

The Société Anonyme d'Appareillage Electrique Moderne (44 dis, 
Rue de Villejist), has been formed at Paris (previously erroneously 
described as the Société Anonyme Morse). 

Under the style of the Electrique de Vendée, has been formed at 
Paris (Rue de Belzunce 11), а company for the production and 
utilisation of all forms of electric energy, especially in Vendée. Its 
capital is 1,000,000 fr. 

The electric c^mpany styled Maison Bréguet has decided to raise 
its capital from 4,000,000 to 8.000,000 fr. 

La Compagnie des Lignes Télégraphiques et Téléphoniques is the 
name of а new company which has just been formed in Paris 
(29, Rue de Londres), with & capital of 10,000,000 fr. 


Wages in the Electricity Supply Iadustry.— The recent 
decision of the District Industrial Council for the West Midlands 
Area that, subject to the approval of the National Council, al] elec- 
tricity undertakings in the area should be recommended to apply 
Engineering and Foundry Trades Award No. 180 to all manual 
workers (except those workers whose wages are regulated by other 
Trade Union organisations), has now been approved by the National 
Joint Industrial Council for the Electricity Supply Industry. It 
will be remembered that the award gives an advanoe of 3s. per 
week from the beginning of April, and & further 3s. from the 
beginning of June. 

All electricity supply undertakings in the West Midlands Area 
are, therefore, being notified to this effect, and are requested to 
apply the award to their employés forthwith, 

The National Council adopta the view put forward by the District 
Council that in future any alterations in wages or working condi- 
tions are to be decided by the Industrial Council, without reference 
to any decision which may be come to by other industries, 
Staffordshire Sentinel, 


? 
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Book Notices.—‘‘ Commutators as Structures (36 pp.), 
"The Critical Speed of Shafte" (43 pp). "The Submarine" 
(33 pp), Design and Applications of High-Speed Gearing" 
(42 pp ), “ Lubrication of Bearings " (36 pp.), The Design of Flat 
Plates" (62 pp.), and Steam-Raising from Waste Material” 
427 pp.). Gateshead-on-Tyne: G. W. Mason & Co.—The Associa- 
tion of Engineering and Shipbuilding Draughtamen has been well 
advised to publish these excellent papers by its members; the 
lecture on commutators by Mr. R. J. Roberts. A. M. I. E. E., includes 
valuable data regarding stresses and methods of dealing with 
them. Every paper is illustrated by lucid detailed drawings. 

" Viokera News." Vol. II, No. 14. Pp. 36. London: Vickers, 
Ltd.—The present number of this journal contains many interesting 
and informative features, including & description of the " B.B H." 
oil switch, and an account of the changinz over of the Sheffield 
Armour Department from the production of war matériel to peace 
produots. 

"British Standard List of Rubber Tires for British Standard 
Rims." Pp. 22. London: Crosby Lockwood & Son. Price 1s. 
net.— This memorandum was urgently called for by the need for 
reducing the great number of sizesin present use. Prepared by the 
British Engineering Standards Association, these specifications 
have been.accepted by the British Rubber Tyre Manufacturers’ 
Association. Copies may be obtained from the offices of the former 
Association, price 1s. 2d. post free. 

Journal of the Institution of Electrical Engineers." Vol. LVIII. 
March, 1920. No. 289.— This issue contains the following papers: 
Transformers for Electric Furnaces,” by Mr. J. L. Thompson; 
© Direction and Position Finding," by Captain H. J. Round; and an 
address to the Students’ Section, by Mr. R. T. Smith. 

The Supplement to Vol. LVII (published April, 1920), Part 1, 
contains the following papers: Electrical Methods of Measuring 
Body Temperature, and Some Notes on the Cardiograph," by Mr. 
В. 8. Whipple ; " The Fullerphone and Ita Application to Military 
апа Civil Telegraphy," by Major A. C. Fuller; " The Oscillatory 
Valve Relay: А Thermionic Trigger Device," by Captain L. B. 
Turner; and " Magnetomotive Force Calculations for Cylindrical- 
Field Alternators under Steady Short-Circuit Conditions," by Mr. 
À. E. Clayton. London: E.& F. N. Spon. Price 10s. 6d. each. 

" On the Detecting Efficiency of the Thermionic Detector." By 
Н. J. van der Bijl, M.A., Ph.D. Reprint from the Proceedings of 
the Institute of Radio Engineers, New York.—In thia paper the 
author describes a method of determining the detecting efficiency 
of vacuum tubes by feeding them with radio-frequency current, 
modulated at audio-frequency, and gives the theory of the method, 
The use of a receiver shunt calibrated in terms of miles of standard 
cable is advocated. Details of the apparatus used are given, with 
experimental data; a method of comparing the efficiencies of tubes 
із described, and a method of measuring tube amplification is 
ex plained. 

"The Book of the Ford Van" (120 pp). By R. T. Nicholson. 
London: Temple Press, Ltd. Price 3a. net.— This volume will be 
invaluable to owners and drivera of Ford vans—an ever-increasing 
section of the public. The work deals in a complete manner with 
every aspect of the question, including costs, capacity, loading, 
driving, and care and maintenance. Although the information 
given is applied to the ' Ford," ite usefulness will be apparent to 
owners of other makes as well. 

"Silvanus Thompson, His Life and Letters." By J. 8. Thompson 
and H. G. Thompson. Pp. vi + 372. London: T. Fisher Unwin. 
Prioe 218. net. 

" Electric Welding and Welding Appliances.” By Н. Carpmael. 
Pp. xii + 128; figs. 84. London: Constable & Co., Ltd. Prioe 
188. net. А 


. Three-Shift . System.—A Special Committee of the 
National Federation of General Workers has agreed to recommend 
to the Central Conference that the question of hours and arrange- 
ment for a three-shift system be left to the districts. At a meeting 
of the Committee an agreement between the Manchester District 
Engineering Trades Employers’ Association and the A.S.E., S. E. M., 
and the Electrical Trades Union for the introduction of three 
shifts for maintenance men employed at the Pearson & Knowles 
Coal and Iron Co., Ltd., and the Partington Steel and Iron Co., 
Ltd., was quoted. Under this the shifts are :—First shift, 6 a.m. 
to 2 p.m. : second shift, 2 p.m. to 10 pm.; third shift, 10 p.m. to 
6 a.m. The hours on the first shift, which i: termed the day shift, 
are 48, for 47 hours of which the full week's wages are paid, the 
remaining hour being at time-and-a-quarter. The second and third 
shifts, termed night shifts, consist of 40 hours of five eight-hour 
shifts, for which 48 hours are paid.— Manchester Daily Despatch. 


The Dutch East Indies.—AÀ Rotterdam newspaper of 
the date of April 20th, published & statement issued by the 
Netherlands Indian Gas Co. (Ned. Ind. Gas Mij.). The latter stated 
that at an extraordinary general meeting held the previous day, 
Мг. O. S. Knottnerus, manager, announced that a concession had 
been granted to the company for 40 years for the operation of gas 
works at Medan, and in this connection the opportunity had been 
taken again to seek to conclude an agreement with the Elec- 
triciteits Maatschappij " Medan.” The result of the negotiations 
was that it had been determined that the gas company 
should take over the shares of the electricity company on 
the basis of an exchange of 6,000 fl. shares in the latter 
for shares of 2,750 fl. in the former company. In this way 
16 per cent. of the shares in the electricity company would 
immediately pass into the possession of the gas company, whilst 
the opportunity for acquiring the remainder in this manner would 
remain open for five years. All the directors of the electricity 
company were retiring, and the management had been taken over 


by the gas company, and Mr. J. P. Jager, manager of the Medan 
central station, had been appointed a director of the gas company. 
The transaction had taken place at a price which was not too high, 
as the Medan station required to be entirely renewed. which would 
naturally be at the cost of the gas company, which intended, 
notwithstanding its own gas concession, to bring the working of the 
electricity works up to date. The capital already issued hy the gas 
company was 4,190,000 fl, and as shares for 800,000 fi. were in 
portfolio, the purchase price could be defrayed by the exchange of 
44,000 fl. in shares out of the latter. After referring to the 
extension of certain gas concessions, and the acquisition of a oon- 
cession for a gas works at Bandoeng, the statement mentioned that 
an electric lighting concession had also been obtained at Маса sar, 
where preparatory work had already been begun. In conclusion, 
it ia stated that all these proposals and transa tions were approved 
by the extraordinary general meeting. The address of the gas 
company is Willemsplein 10, Rotterdam. 


Conference of Manufacturers.— The National Union of 
Manufacturers (Inc.) has called a conference of manufacturers, 
which is to be held at the Guildhall, E.C., on Friday, May 7th, at 
2.30 p.m., when resolutions will be proposed :— 

1. Entering a vigorous protest against the continuance of the 
Excess Profits Duty. | | 

2. Making a request to the Prime Minister to set up а Committee 
to examine and report as to whether Government Departments 
which were created during the war аз Departments of control, 
should now in whole, or in part, be closed down. 

3. Appointing а deputation to wait on the Prime Minister with 
the resolutions of the conference. | 

The chair will be taken by Mr. George Terrell, M.P., the President 
of the Union. 


Australian Report on the British Trade Situation.— 
In the course of its report for 1919, the Australian Association of 
British Manufacturers and their Representatives says :—" Experi- 
ence has proved that the optimistic views expressed as to the 
prospects of post-war trade in the last annual report were not 
warranted. The position of British trade during the past 12 months 
has been little better than during the war years, mainly owing to 
industrial troubles in the United Kingdom, the general feeling 
or unrest caused by the sudden release from the intense nervous 
and physical strain of war, increased and increasing costs of living 
and the difficulty in estimating costs of manufacture. British 
manufacturers are at the present time under a very great tempta- 
tion to neglect their overseas connection, especially in such a 
remote Dominion as Australia, owing to the large orders which 
are placed in the home markets, and high prices ruling. The 
majority, however, are sparing no effort to keep their overseas ооп- 
nections together, and all should bear in mind the fact that there 
is a certain value attaching to the goodwill which they have 
individually built up in the overseas markets, and if they negleot 
to protect that good will, the result will ba to make it a present to 
their foreign competitors. Later, when orders from home markets 
have been fulfilled, manufacturers will be compelled to look further 
afield to find outlets for their goods, and they may find foreigners 
well established in markets which before the war were theirs. It 
would then be an expensive and laborious task to regain their old 
ascendency, as those who have obtained a lucrative trade for the 
asking, will not be inclined to give it away on the same terms. 
British manufacturers are, therefore, studying their own interests 
in resisting the temptation of disposing of the whole of their out- 
put at their factory door and reserving a certain peroentage for 
keeping together or regaining their overseas connection, even if 
this course may mean some present sacrifice. During the war 
America and Japan have made great strides in their trade. with 
Australia, and there is a real danger that, unless British manu- 
facturers are placed on the Australian markets in normal quantities, 
and at competitive prices, Australian merchants may become so 
used to dealing in foreign goods that they will continue to buy the 
goods they know, rather than ‘experiment’ with others.“ 


British-made Electric Bulbs.—A private conference was 
held, on Tuesday, between the Electric Lamp Manufacturers’ 
Association and manufacturers of glass bulbe. The conference marks 
a farther s'&re in the wresting the glass industry from Germany 
and its rehabilitation in this country. It was called to discuss & 
proposal for the further standardisation of British-made glass 


bulbs. —F ina ncier. 
ls Board 


Auction Sales,—By direction of the Disposa 
Ministry of Munitions, MR. С. A. CHARLTON will sell by auction at 
the National Ordnance Factory (Cammell, Lairds), and the 
Radford Gas Works, Nottinghum, on May 19th, a quantity of 
engineering plant and machinery, electric motors, oentrifugal 
pumps, fans, &с. Messrs, G. M. Dixon & Co. will sell by auction 
at Northwich on May 13th and 14th the chemical plant, tools, &o., 
of H.M. Factory, Gadbrook, and the works of Messrs. Brunner, 
Mond & Co., Ltd., at Winnington, Fall particulars are given in 
our advertisement pages to-day. 


Swiss Enterprise in Rumanla.— The Economic Review 
quotes a French paper to the effect that a syndicate, consisting of 
several electrical undertakings, metal works and engineers, has 
been formed by Swiss manufacturers for the purpose of under- 
taking, primarily, the repair of electrical plant and works in 
Rumania. The necessary material will be supplied by four Swiss 
factories, Workers and experts are to leave for Rumania very 
shortly. The syndicate is also disposed to undertake the repair of 
the railways and roads. Rumanian workers are to be employed, 


and to be given technical training. 
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Lend.— In their report, dated April 24th, MESSRS. 
JAMES FORSTER & Co. atate :— 


On Thursday, on publication of а cable from the Broken Hill district to the 
effect that the miners bad refused to accept the terms offered them, there was 
a strong demand in all positions, July selling up to £44 lfs. and closing at 
£41 10s. buyers. 

The shipment of American lead round from Liverpool Stores has now practi- 
cally ceased, and is not likely to be renewed. The lead was not at all liked, 
and much of the recent drop in values was undoubtedly due to it. 

The scarcity of good brands is obvious, with premiums of 308. to 40s. per 
ton being freely paid for Australian and even Spanish brands both by the trade 
and for export. | 

In the course of their report, Messrs. G. Cawson & Co. say :— 


These purchases appear to have been based on the idea that the Broken 
Hill strike settlement has broken down. This does not appear to be a fact, as 
negotiatione are still continuing and a settlement is expected next week. 

The position generally bas not changed, except that consumptive demand, 
if anything, is not quite во good. The stopping of all large building operations 
will tend to reduce consumption. 

Supplies of lead are ample for all requirements, and are likely to continue so. 

The outlook would point to a declining market, but so long as speculators 
continue to pay heavy premiums to finance their operations the market may 
perhaps still be maintained at the present high level. 


A Reuter's dispatch from Melbourne, dated April 23rd, stated 
that negotiations for the settlement of the Broken Hill strike were 
proceeding satisfactorily. It was hoped that a settlement would 
be reached. | 


Socials.—A concert was given, last week, in aid of the 
Huddersfield Corporation Tramways Social and Athletic Club. 

Pope's Electric Lamp Co., Ltd. Social Club held another 
success ful whist drive and dance on Wednesday, April 14th. About 
500 were present, and the evening was successful in every way. 
The music was supplied by the Imperial Syncopated Orchestra, and 
Mr. Trevor Carman, chief engineer, was amongat those present. 
Mr. E A. Marx, sales manager, presented the prizes. 


Catalogues and Lists—Tue LEA Recorper Co., LTD., 
28, Deansgate, Manchester.—Leafleta No. N 2, showing a cooling- 
tower installation at one of the Birmingham Corporation's power 
stations where the flow is registered by Lea recorders; W 2, а 
photograph of Les " integrating apparatus supplied to the N.S.W. 
Government, ard several lists of users of Lea recorders in a 
variety of industries. 

Lonpon ELEcTRIO STO&RFS, Fulwood House, High Holborn, 
W.C. 2.— Illustrated and priced leaflet dealing with the Holborn " 
fan regulator and the Slidesie " fractional-H.P. motor regulator. 

THE IMPROVED ROLIDITE Co.. LTD., Advance Works, Jews Row, 
Wandsworth, S.W.18.—1llustrated and priced list of ''Solidite " 
insulating bushes, &c. 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Electrical 
Works, Bishopgate, E. 1.— Price-list of direct-current starters for 
motors ranging from ł to 25 Н.Р. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C.4.—Installation Leafiets Nos. E 10 and A 17. The first, 
including eight illustrations, describes the electrical equipment of 
the Berthlwyd Colliery, Gowerton, South Wales; and the second 
illustrates a 1,500-KW. rotary convertor supplied to the Battersea 
Borough Council. 

THE SEMAPHORE ENGINEERING Co. LTD., Advance Works, 
Jews Row, Wandsworth, S. W. 18.—Leaflet dealing with dry cells, 
and one describing a cycle electric lighting outfit, priced and 
illustrated; also order card for cells. . 

Messrs. T. E. SLAUGHTER & Co,, 172, Church Road, Mitcham, 
8.W.—Leaflet illustrating and describing the Lyto dry cell. 

MESSRS. SIEMENS Bros. & Co, LTD, Palace Place Mansions, 
Kensington Court, W. 8. — Pamphlet B 705, iilustrating and 
describing an electric helm indicator. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 28!/283, Gray's 
Inn Road, W C. 1.— Heat Treatment Bulletin No. 20, " Abnormal 
Steels.” Giving results of tests on samples of eutechtoid and 
high osrbon steels. 

THE CHLORIDE ELECTRICAL STORAGE Co., LTD., Clifton Junc- 
tion, Manchester.— Illustrated folder dealing with Nine Points 
of Special Excellence about the Exide Battery for motor саг 
8' arting, lighting, and ignition. 


Surplus Aeronautical Materlal.—At the invitation of 
the Aircraft Disposal Co., Ltd., of which Mr. Godfrey Isaacs is 
chairman, and which has been incorporated for the disposal of all 
the surplus aircraft and accessories of the British Government, we 
had the privilege of seeing last week some small portion of the 
material which has been acquired under the contract. The sole 
managing and selling agents of the new concern are Messrs. 
Handley Page, Ltd., of Cricklewood, N.W. 2, and the purchase price, 
we understand, was $1,000,000, in addition to which 50 per cent. 
of any profita realised by the company from the sale or other use 
of the material taken over will accrue to the Government. After 
the inspection of part of the aircraft, material and equipment pur- 
chased under the contract, and now lying at Waddon aerodrome, in 
Surrey, & luncheon was given at the Savoy Hotel, at which a large 
number of guests from all parts of the worid, besides repre- 
tentatives of the technical and daily Press, were present. The 
speakers were the Marquees of Londonderry, in the chair, General 
Bir Frederick Sykes, and Mr. Handley Page. 

It is difficult to visualise the whole amount of material taken 
over when it is considered that the depot which we saw at Waddon 
із but oneof six which have been transferred, and that the contents 
of 130 more stations have to be sorted out and turned over to the 
new company. The material available for disposal includes 10,060 
eroplanes, 30,000 aero engines, 4 , (00, O00 worth of instruments, 
and other scoessories and materials in proportionate quantities, 
much of which is new and a large proportion in good condition. 
Мт. Page, in the course of his remarks, explained that the material 
and goods hai been found to be readily adaptable te other than 


aeronautical purposes, and such things as the 1,000 tons of ball 
bearings, 350,000 sparking plugs, 100,000 magnetos, bolts, nuts 
and small accessories were finding a very ready sale with the present 
shortage of manufactured goods. Out of the large stock of inatru- 
ments which they had, instrument sets for motor-cars were easily 
made up; revolution counters could be changed into speedometers ; 
and aneroid barometers for registering height could be made into 
ordinary barometers for the more usual purpose of forecasting 
weather conditions. This did not, however, exhaust the list of 
possibilities ; in engineering work large quantities of material were 
also being utilised. Engines designed for aircraft work ran satis- 
factorily on town gas ; for instance, the Sunbeam “ Arab " engine, 
which developed 200 H.P. as an aero engine, with its gearing 
removed, was being used at a lower speed as an efficient electric 
light and power plant, developing 50 н.р. Such a plant took but a 
small space, and could be purchased at a very low cost compared 
with the large low-speed gas engine which would otherwise be 
required. All these were, however, but side issues to the main 
problem of the disposal of aircraft, and it was to this that the 
company had directed its attention. To-day the prestigeof British 
aircraft stood higher than any other in the world. It was early as 
yet for him to give the results of the sale of aircraft by the new 
company, but in the short period of its existence it had sold 
many more machines than the Aircraft Disposal Board had done 
during the whole period of its existence. It would be their 
endeavour still further to push the sale of British aircraft abroad, 
and for the good name already gained for British aircraft and, 
they hoped, for enterprise and energy, to remove the erroneous 
impression that sometimes existed that Britain lagged behind in 
selling efforts abroad. 


Trade Announcements.— Mussrs. Quean, Lb., have 
removed their offices to 118-120, Victoria Street, S. W., to which 
address all communications should be sent. Telephone number: 
3765, Victoria." The works are at Lewisham. 

MEssBR8. CONNOLLYS (BLACKLEY), LTD., have opened offices and 
stores at Bradfield House, 27, Hunslet Road, Leeds, for the con- 
venience of Yorkshire and Northern clients, and stocks of wire, &o., 
will be carried there. 

Messrs, DRAKE & GoRHAM, LTD., of London and Manchester, 
inform us that they are the sole concessionaires and manu- 
facturers in the United Kingdom of the Ley-Allin electric time- 
checking system, described in the ELECTRICAL REVIEW of 
September 7th, 1917, and since improved. The French rights are 
in the hands of Messrs. Burton, Fils, of Paris. 

Messrs. W. E. Jones & Co, electrical engineers, have opened 
premises at 17, Queen Street, Deal (Kent). 

THE SLOAN ELECTRICAL Co., LTD., announce that their tele- 
phone number is altered to “2032 Clerkenwell” (4 lines). 

Messrs. В. B. HAND & Co., LTD, of High Holborn, W.C. 1, 
having secured an additional telephone, their amended number for 
all inward calls is " Museum 6286." ` 


Automatic Telephone Developments.—It is announced 
by Mr. D. Sinclair, vice-chairman of the International Automatic 
Telephone Co. Ltd, of London, and managing director of its 
subsidiary company, the Automatic Telephone Manufacturing Co., 
Ltd., of Liverpool, that the new International Co. is vigorously 
prosecuting the introduction of automatic telephone equipment 
in foreign fields, and hae received substantial overseas orders. 
Arrangementa have been made by which the Western Electric Co., 
Ltd.,of London, undertake under licence the distribution of Strowger 
automatic equipment as manufactured at Liverpool in certain 
territory oute ide of the United Kingdom and outside of the territory 
controlled by the International Telephone Sales and Engineering 
Corporation of New York and its subsidiary the Automatio 
Electric Co. of Chicago, U.S.A., and also outside of territory 
covered by the licences given by the Automatic Electrio Co. of 
Chicago to Thomaon- Houston of Paris. A substantial amount of new 
capital has been arranged for by tbe new International Co. for the 
extension of the plant of the Automatic Telephone Manufacturing 
Co., Ltd., of Liverpool, and it is expected that the manufacture of 
automaticson a large scale will be carriedonthere. TheInternational 
Automatic Telephone Co, Ltd., is controlled by an Internatiunal 
Syndicate composed of people who have been active in the manage- 
ment of the Automatic Telephone Manufacturing Co., Ltd., of 
Liverpool, and Theodore Gary and Company Syndicate of Kansas 
City, Missouri, U.S.A., who control the International Telephone 
Sales and Engineering Corporation of New York and the Auto- 
matic Electric Co. of Chicago. Among the International Syndicate 
members are Messrs. James Taylor ара D. Sinclair, well known in 
connection with British manufacturing interests, and Messrs, 
Theodore Gary, А. F. Adams. and H. L Gary, who are, and have 
been for many years. prominently connected with large independent 
exchange and long-distance telephone properties in the United 
States. The Liverpool organisation remains unchanged, and the 
manufacture will proceed on the same lines as formerly, but the 
new arrangement will enable customers to benefit from quantity- 
production of automatic equipment. It will also make available 
for the benefit of Strowger business throughout the world the 
large staff of engineers controlled by the Automatic Electric Co. of 
Chicago, who were the inventors of the automatic telephone, and 
which company is the only organisation in the world to-day 
manufacturing automatic telephones exclusively and on the basis of 


quantity-production. 


Electrical Factory in Jugo-Slavia.— An electrical 
repairing works, the only one in Jugo-Slavia, has been established 
at Agram under the name Premiére Usine pour l'Industrie Elec- 
trique Ivan Paspaet File. Thesection which makes electric torches 
ean turn out from 6,000 to 8,000 a week. Zeenemie Review, 
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Strike at Lever Brothers.—A few days ago our Liver- 
pool correspondent reported that the strike of electricians at Lever 
Brothers’ Port Sunlight Works continued. The Electrical Trades 
Union men were holding & mass meeting this week. 


Bankruptcy Proceedings.—E. CLoNEY, tramway divi- 
sional traffic superintendent, 5, St. Albans Road, N.W.5.—Last 
day for proofs for dividend, May 11th. Mr. W. P. Bowyer, Official 
Receiver, Carey Street, W.C. 

Н. H. Suave (Н. H. Roberts), electrician, Portsmouth.— First 
meeting May 7th ; public examination June 7th, both at Portsmouth. 


Catalogues Wanted.—MESSRS. ALFRED MUMFORD AND 
Co., LTD., of 14-20, St. Mary Axe, London, Е.С. 3, who are electrical 
shippers to India and East Africa, desire to receive catalogues and 
other publicity matter. 


Neuhausen Aluminium Со, — The directors recommend a 
dividend at the rate of 18 per cent. for 1919, as contrasted with 
20 per cent. in the preoeding year, leaving 799,000 fr. to be carried 


forward. 

Oerlikon Accumulator Co.— The dividend of the 
Akkumulatoren Fabrik Oerlikon, of Zurich, is announced at 20 per 
cent. for 1919, aa in previous years, [п addition, a bonus of 10 fr. 
per share is being distributed in connection with the celebration of 


the twenty-fifth year of the company's existence. 
Copper and Lead Prices.—Messrs F. Smita & Co. 


and Messrs, JAMES & SHAKESPEARE report, April 28th : No change 
in copper prices. Mesars. James & Shakespeare report, April 28th : 
English pig lead, £43 10s.—an increase of £3 on the week. 


LIGHTING AND POWER NOTES. 


Aberdeen.— WAGES.— After conference with the E. T. U., a 
Sub- Committee has recommended, and the Council has adopted, the 
following scale of increased wages: — Electricity Department : 
Plumber-jointer, £3 17s. 6d. to £4 per week of 48 hours ; jointer 
(ex-Service men of nine months' training), £3 58. ; turbo-driver, 
£3 178. 4d. to £3 19s. 8d. ; stoker, £3 168. 5d. ; meter inspectors, 
£3 to £3 58.; armature winder (as labourer), £3 128. 6d.; motor 
inspector, £3 5s. to £4 5s. Lighting Department: One foreman, 
£4 9s. 10d. ; two lamp trimmers, £3 18. 10d. Tramway Depart- 
ment: One armature winder, 1s. 104. per hour; one wireman, 
1s. 10d. per hour. The meter inspectors, in addition to their pay, 
receive uniforms. 


. Bognor.—PRicE INcREASE.—The company supplying 
electricity to the town has decided to increase its charges as 
follows :—Power, first 100 units in each quarter 6d. per unit, 
from 100 to 200 4d., and beyond 3d. per unit. Heating, first 50 
unite 8d. per unit, from 50 to 100 6d., and beyond, 4d. per unit. 


Brazil.—WATER PowkR.—According to a statement 


recently made by the Brazilian Institute of Engineers, after a great 
deal of investigation, there are 148 waterfalls in Brazil, capable of 
developing about 30,000,000 H.P. 

Burnley.—INcREASED Loan.—Owing to the increased 
cost of materials since his estimate for extensions was made, the 


electrical engineer states that £75,000 will be inadequate, and 


advises application for & total of £150,000. 

ACOIDENT.—O wing to the recent bursting of а steam-pipe at the 
Byng Street power station of the L. & Y.R. Co., a dynamo attendant 
was severely scalded. 


Blean.—OvERHEAD 'TRANSMISSION.—The Rural Dis- 
trict Council has granted permission to the Whitstable Electric Co., 
Ltd., to erect overhead lines in the parish of Herne for the trans- 
missiou of electricity. 


Bromyard.— ELECTRIC Ілонтіма. — The Urban District 
Council has decided to adopt electric lighting for the town. 


Continental. — FRANCE. — A considerable increase in 
supply prices is to come into operation on May Ist, as a result of a 
decision of the Paris Municipal Council last week. An attempt 
was made at the meeting to secure an adjournment of the question 
of advancing prices until the problem of raising charges had been 
more thoroughly investigated, but this was unsuccessful, and а 
similar result attended a proposal to render uniform the charges for 
the supply of power at high and low tension, and to introduce 
rates for lighting graduated according to the consumption. The 
final result is that the monopoly company and any others which 
may come into consideration have been authorised as from May 1st, 
to charge 1°10 fr. per KW.-hour for lighting, 0°75 fr. per KW.-hour 
for all other purposes for low-tension supply, and 0:65 fr. per KW.- 
hour for high-pressure supply. 

The Energie Electrique du Nord de la France has decided to 
increase its share capital to 75,000,000 fr. by the issue of 260,000 
250-fr. shares, and to augment its bond capital to the extent of 
100,000,000 fr. The company is one of those which have suffered 
from the invasion, but its daily energy production now reaches 
10 per cent. of that before the war, while ita plant capacity 
will shortly be equal to that existing at the declaration of 
war. Present circumstances, however, have now created such 
a demand for energy that the company finds itself forced to 
contemplate the establishment of a large new station. This will 
be situated at Commines, and planned for &n output of 60,000 Kw., 
being equipped with big sets of the most modern type. This 


addition will suffice for the service of the existing network and its 
more immediate developments. Eventually the station's capacity 
will be raised to 120,000 Kw. 

The Commission nominated by the Conseil Général of the 
Bouches-du-Rhéne to examine the scheme for a departmental 
station has decided to apply to the State for a concession of а 
fall on the Durance River, and the engineer of the Ponts et 
Chaussées has been asked to draw up a list of the requirements : 
—(U) For departmental railway lines existing, and likely to be 
built; (2) public lighting service in the department; and (3) 
lighting of public monumenta. 

DENMARK.—The country is at present supplied from 497 central 
stations having a total output of 108,000,000 Kw.-hours per annum. 
The net sale to 205,000 consumers is 30,800,000 units for light, and 
54,700,000 units for power. 

The average net cost per unit in 73 towns is 44d., in 387 villages 
74d., and in 37 agricultural districts 31d. The high cost in the 
villages is chiefly due to the load-factor, which seldom reaches 0°10, 
and in a smaller degree to the high cost of fuel. 

The supply of electrical energy from Norwegian waterfalls is 
being carefully considered. The distance from the nearest suitable 
falls to Copenhagen is about 75 miles, and it is proposed to send 
26,000 Kw. at a pressure of 50,000 volts by an overhead trans- 
mission line running through Sweden to Malmó, and thence by 
submarine cable across the Sound to Copenhagen. 

The engineering difficulties in connection with this proposal are 
easily overcome, but the economic question presents some difficulty, 
as a low load factor would require & very expensive transmission 
line, and necessitate high prices to consumers. The estimated 
rejuirements of the country, provided cheap energy can be 
supplied, are about 450 million KW.-hours per annum. No final 
decision has, however, been arrived at.— Technical Review. 

SPAIN.—The Technical Review states that a report upon the 
possibility and desirability of installing an industrial electrical 
network has recently been published. By separating the genera- 
tion of power, transmission and distribution, and by eliminating 
too many independent lines, a great saving would be effected both 
by reducing the initial expense and the working costs. Such a 
network would also solve for the State the question of the provision 
of ite own power, either for electrifying the railways or for other 
purposes, as the provisions made in the Bill would reserve to it 
these righte. Low-calorific-power coal, unsuited for transport, 
could be utilised to raise power. The main source of supply would 
be the waterfalls of the country, especially those of high head ; 
and the country is especially favoured in this direction because 
high-water prevails at different seasons in different parts of Spain : 
in the Pyrenees in spring and summer, snd in other parts of the 
country in winter. A careful investigation of the water power 
resources available has shown that a total of 2.000.000 Kw. could 
be са (exoluding from the calculation falls yielding less than 
2,000 KW.). 

The proposed network would, as far as convenient, join up the 
main centres of production and consumption. It would be a peri- 
pheral polygonal network, with Madrid as the centre of con- 
sumption. The total length of lines to be constructed would be 
4.810 km. 

As regards cost, three types of feeders are considered, according 
to the quantity of power to be transmitted. These are 3 х 50, 
3 x 75, and 3 х 100 sq. mm. cross-section. With the largest of 
these crors-sections it would be possible to transmit 25,000 Kw. 
over a distance of 330 km., with a permissible voltage drop of 
12 per cent. This particular line would serve Oviedo-Duero- 
Madrid, Tremp-Madrid, Tremp-Bilbao, and Tremp-Baroelona. The 
remaining sections of the polygonal network would be of 
45 sq. mm. cross-section, with the exception of the section Seville- 
Granada and Valencia-Tortoea, which would be 50 sq. mm. In 
order to provide а reserve for emergencies, the Commission recom- 
mends the construction of two parallel lines, suspended from the 
same towers, with stations for line-protection every 100 km., and 
change-over stations every 26 km. Provision is also made for an 
earthing cable of 10 mm. diameter. Taking ав а basis a price of 
1 peseta per kg. for towers erected, and a price of 2 peseta per kg. 
for copper wire, the cost of the project is estimated to be 
130 million pesetas. 

The report recommends the preliminary construction of a network 
for 300,000 Kw., which is about the power already available from 
other sources. The old systems would be joined up to the new 
one, thus giving initially an amount of 600,000 Kw. available 
for consumption. Ав regards the unification of voltage, this will 
be an easy matter, since the frequency of 50 is practically universal 
in Spain ánd the current is three-phase. The voltage proposed at 
first is 150,000 volts. 


Darham.— LIGHTING SCHEME ABANDONED.— The Board 
of Guardians has now definitely abandoned the scheme for electric 
lighting for the workhouse, which was to cost £500, 


Dublin.— Loss or REVENUE.—It is calculated that over 
£2,000 has been lost by the City Corporation's decision to cut off 
all lighting at night as a protest against the order forbidding 
inhabitanta to be out in the city from midnight to 5 &.m. 


Faversham, — EXTENSIONS.— The Town Council haa 
decided to carry out extensions to the electricity works, at an 
estimated cost of £14,600. 


Ireland.— PEAT.—It is announced that Mr. Noel F. 
Harrison, who has had considerable engineering experience in 
hydro-electric work in the United States, expects to visit Ireland 
during the year to secure the co-operation of Town Councils and 
other bodies with & view to the development of the peat bogs of 
that country for the generation of electricity. 
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Java,—HvDpRo-ELEOTRIO Sration.—The Government 
has granted a concession to a Norwegian, states the London and 
China Express, allowing him to егесі a hydro-electric power station 
‚оп the River Moesi, above Bankollen. The primary object of the 
plant is to provide power for the manufacture of synthetic nitrogen 
compounds. It is stated that the tots] available head is between 
‚ 500 and 550 metres, and the total development will be 150,000 H.P. 


Lanark.—Evecraiciry Supriy.—The Town Council 
has under consideration proposals for the provision of an elec- 
tricity supply for the town. 


Leicester.—N Ew Stration.—The Electricity Commis- 
sioners have sanctioned the erection of a new 50,000-Kw. power 
station on Freemen's Common, snd as soon as permission to borrow 
the necessary funds is obtained, the first installation of 20,000 Kw. 
will be prooeeded with. 


Londonderry.—Pustic LianTiNG. —The Lighting Com- 
mittee has decided for the continuance of public lighting after 
midnight, on account of danger to citizens during recent riotous 
outbreaks. 


Nelson.— BULK SUPPLT.— The Town Council is to be 
asked to authorise an application to the Electricity Commissioners 
for an order under the Electric Lighting Act, 1909, permitting the 
supply of electricity in bulk to the Colne Corporation. 


Newport (I. of W.).—Pustic LiaurrNG.— The Town 
Council has agreed to pay the Electric Light Co. a fixed sum of 
£38 per quarter for public lighting, plus 44d. per unit. 


Oakengates.—ELectric Licutine.—Consequent upon 
the refusal of the local gas company to lay mains required by the 
Urban District Council, the latter has appointed a Committee to 
consider the question of the installation of electric lighting. 


. Southend.—IncrEasep Loan.—The loan sanctioned in 
1914 for the sub- stations at Leigh and Thorpe Bay has been found 
inadequate, owing to the enhanced cost of plant, and the Council 
‘is, therefore, applying for an additional sum of £13,591. 


Spenborongh.— BLK SuPPLY.—The Council has ceased 
to generate its own electricity, and now takes a bulk supply from 
the Yorkshire Electric Power Co. 


Swansea.— RAILWAT 8тргма. — Тһе Borough Council has 
asked the Great Western Railway Co. to lay a siding to the rear of 
the electricity works, the cost to be borne by the Council and the 
company to pay a yearly acknowledgment of £10. 

. Coat BuPPLY.—The engineer has been instructed to confer with 
the Coal Controller and endeavour to obtain an adequate supply of 
fuel for the power station. 


Scunthorpe.— ELECTRICITY SuPPLY.—Having had under 
consideration the cost of a scheme for electrical distribution, the 
Sounthorpe and Frodingham Urban District Council has decided 
to make а canvass of the district to ascertain what the demand is 
likely to be in each part of the area. 


Walsall,—CorracE LiaHTrING.— The Corporation pro- 
poses the following terme for electrio lighting in the new 
municipal cot tages: — (a) An additional rent will be payable for 
electricity supplied for lighting at the rate of 3d. per week per 
lamp installed. Such additional rent will be payable weekly with 
the rent for the house. The electricity supplied at this rate may 
only be used for lighting purposes; ()) The tenant will be 
responsible for all missing, damaged, or defective lamps or shades, 
and damage to the wiring or installation, glazing, replacement of 
loose fixtures, and damage to any other part of the premises ; (c) All 
burned out, damaged or broken lamps or shades muat be replaced by, 
and at the expense of, the tenant, and to the satisfaction of the 
Corporation, but the tenant will be allowed the free replacement 
of one lamp per annum; (d) The tenant has the option of being 
supplied with electricity by meter at the tariff charges for the 
time being in foroe and under the conditions of supply issued by 
the electricity supply department. 


Warrington. — Paice INcREA8E. — The Town Council 
has increased the prices of electricity, as from April 1st, by 10 per 
cent. for lighting &ad traction purposes, and by 20 per oent. for 
power and heating. 

. Worcester.—LoaAN.—The City Council is seeking per- 
mission to borrow £15,000 for the provision of sub-stations, trans- 
formers, switchgear, and cables. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—RaiLWAY ELECTRIFICATION. — The Chief 
Electrical] Engineer for Tramways states that the Railway Com- 
missioners have а large scheme of electrical extension in contem- 
plation, not only including the metropolitan railways, but 
eventually all the principal railways in N.S.W. The power- 
houses at Sydney and Newcastle are being enlarged, and other 
power-houses are to be constructed in more remote districts near 
coal and water supplies. The plan is to give a cheap electric 
supply to all the municipalities in New South Wales, to enable not 
only electric lighting, but also power, to be supplied to private 
consumers. — Australian Mining Standard, 


Bradford.—Imuprovep SxeRviCB.— It is stated that the 
Corporation Tramways Committee has at last got back to ita full 
complement of cars for use on ite system. The 26 new cars, and 
the 78 new motors for refitting to old cars, have been received. 
The pre-war number of cars, 200, were used on Saturday, and it is 
thought this number will soon be exceeded. 

Continental.— Betaium.—The Economic Review, quoting 
the Echo de la Bourse, states that the Chemin de Fer Electrique 
d'Ostende-Blankenberg he et Extensions Cie. reports that during 1919 
the various lines belonging to this combination have resumed service. 

The line Ostende-Furnes reached the latter place on August 23rd. 
The line Ostende-Knocke, which was already in working order to 
Blankenberghe, reached Knocke-le-Zoute on January 29th. For 
the coming summer season the line Coxyde-Village-la Panne, and 
the electrified Ostende- Westende line are expected to be in running 
order. The recovery of war damages is in active progress, a very 
important sum being involved. The Central Electric Railway, 
which began to run in November, 1918, will be entirely restored by 
the end of 1920. The present financial year will presumably offer 
& great many difficulties owing to labour troubles, and the 
increase in the prices of raw material and fuel. 

NoRWAY.—The Norwegian Council of State has decided to place 
before the Storthing a proposal to enter into a supplementary agree- 
ment with the Swedish Kirunavara-Luossavara A.B. concerning 
the transport of iron ore on the Norwegian Ofoten Railway, and 
the electrification of the latter, It is estimated that the conversion 
of the railway to electric traction will involve an expenditure of 
5,500,000 kr. inoluding the оові of four locomotives. If the 
&cheme is sanctioned, authority is to be sought to conclude an 
agreement with the competent Swedish authorities for the delivery 
of electrical energy from the hydro-electric works at Porjus, until 
it is possible to obtain power from a Norwegian generating station. 
A vote of 3,000,000 kr. is asked for so as to be able to begin the 


work jn the financial year 1920-1921. 


SPAIN.—It is announced from Saragossa that another general 
atrike has commenced which embraces the tramway workers. 


Cork.—CoaL SHORTAdE.— The Cork Electric Tramway 
and Lighting Co. having been informed by the Neath Abbey 
Colliery Co. that, under order of the District Supplies Committee, 
it must cease supplying ooal to Cork until English electrical 
requirements have been met, announced that it might be necessary 
to close down the tramway service temporarily, in order to conserve 
the small available stock for absolutely essential industries, and 
that, in the circumstanoes, the supply of electricity to Queenstown 
must cease. The coal shortage in all parte of Ireland is very acute, and 
it is feared many electrical undertakinga will have to olose down. 

London.—Evecrric Ratuway ExTENSION.— The Centra! 
London Railway will shortly open to traffic an important exten- 
sion, which will prolong its line from the present terminus at 
Wood Lane, opposite the main entrance to the White Oity, to 
Eeling Broadway. This extension will not only round off the 
system, which originally only ran from Shepherd's Bush to the 
Bank, and will now reach from Ealing to Liverpool Street, but by 
linking up at Ealing Broadway with the Great Western line, it will 
provide а new and much-wanted through route between the City 
and West End and the western suburbs.— The Times. 

L. O. O. TRAMWAY SCHEME.—On April 22nd the House of Oom- 
mons refused to suspend Standing Order No. 22 in favour of the 
LC. C. tramway scheme. This rule provides that the sanction of 
local authorities whose districts are affected by such а scheme must 
be obtained before Parliamentary Bills regarding the matter can 
be proceeded with. Practically all the Metropolitan Boroughs 
have protested against the scheme. 

New Zealand.—TRAMwavy PuRCOHASE.—The Auckland 
Weekly News states that the amount paid by the City Council to 
the Auckland Electric Tramways Co. for the whole of the latter's 
undertaking was £1,229,463, paid in 5 and 5} per cent. debentures 
maturing in 1940. The groas profit of the undertaking for 1917-18 
and 1918-19 was £81,162 and £60,856. The Council assumed 
control on July 1st last. 

Post-Office Railway.—Trw& ExTENnsion.—The Minister 
of Transport has extended the time of the Post-Office (London) 
Railway Act until August 15th, 1921, for the completion of the 
railway and works. 

Preston.— RENEWALS.—The Tramways Committee pro- 
poses to carry out renewals of the permanent way at an estimated 
cost of £10,000. 

Swansea,— TRAMWAY STRIKE.—The Corporation tram- 
way employés ceased work on April 23rd, refusing to accept an 
increase of 8s. per week offered by an official award. 


Ф 


TELEGRAPH AND TBLEPHONE NOTES. 


Canada. — AURORA — BoREALIS. — How the Aurora 
Borealis recently provided power for transmitting telegraph 
messages, is told by a Canadian newspaper. For 30 minutes, says 
the account, a Canadian Pacific telegraph line carried messages 
from Vancouver to Calgary on power supplied in this way. The 
Northern lights had been playing havoc with the cirouits when 
the experiment was made. At both ends of the circuit the line had 
become earthed ; the batteries were finally disconnected, and for 
half ап hour the system worked perfectly, the power to transmit 
the.messages being induced from the air. 
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Cable Operators’  Grievance.— Trouble is brewing 
among the cable operators employed by the Western Union Cable 
Telegraph Co. in consequence of the dismissal of Messrs. А. D. 
Crisp and J. Doherty, two cable operators, who jointly edited the 
Telegraph Cable Herald, the official organ of the Telegraph 
Operators“ Association, The dispute, according to the Daily 
Evrpress, arose over a statement published in the T. C. II. rela- 
tive to the death of Mr. R. Flexhel, an operator who, in the 
opinion of his colleagues, collapsed from overwork. Mr. Blenheim, 
traffic manager of the company at New York, telegraphed the 
dismissal of Messrs. Crisp and Doherty, stating : It is a libellous 
statement, and such a charge is subversive of discipline," The 
Association considers the case to be one of victimisation, and in 
view of the fact that Mr. S. J. Goddard, the vice-president in 
London, has refused to hear either of the editors, it has threatened 
а general strike, in which the Electrical Trades Union may be 
involved. The Minister of Labour is conferring with the interested 
parties, According to the Daily Herald, reinstatement of the 
two men and recognition of the Association are demanded. The 
Association was formed in 1918, and has 600 members in London. 
Amalgamation with the E.T.U. is under discussion. 


Dover.—NEw CHANNEL CABLE.—T'wo cable vessels left 
Dover on the 27th inst., Bays The Times, to lay a new submarine 
cable across the Channel to Ostend. 


Ireland. — WIRE CurrING. — At Midleton Quarter 
Sessions, last week, the Recorder of Cork awarded the Postmaster- 
General £27 compensation in respect of the malicious cutting of 
telephone and telegraph wires in the East Cork district. 


London.— NEW TELEPHONE EXCHANGES.—Sixty new 
telephone exchanges have been planned for London during the 
next 20 years, and an increase of over 250,000 subscribers is 
expected in that period. The exchanges to be enlarged number 17, 
and among the new exchanges on which work has been begun are 
those at Bishopsgate, Golders Green, the Tower, Stratford, and 
Hendon. Extensions are also being made at Barnet, East, Hampstead 
and Harrow. 

HIGH-SPEED WIRELESS.—In a written reply to a question in the 
House of Commons regarding wireless telegraphic experiments at 
Woolwich, Mr. Churchill stated that wirelees messages had been 
transmitted over considerable distances at the speed of 100 words 
per minute, and very much greater speeds had been obtained under 
laboratory conditions only. Funds at present available for 
experimental work were limited, owing to the urgent need for 
economy, | 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in whioh the “ Official 
Not ios appeared.) f 


OPEN. j 
Algerla.— May 15th. Algerian Post and Telegraph 


Authorities at Algiers. Tenders for 25 tons of bronze wire, and 
19 tons of copper wire. 


Auckland (N. Z.).— September Ist. Harbour Board. 
For the supply of electric capstans and spares. Messrs. W. & A. 
McArthur, Ltd., 18-19, Silk Street, Cripplegate, London, E. C. 2. 


Australia. — PERTH. — May 8rd. Postmaster-General's 
Department. Insulators, bolts, brackets, Ko. Schedule 673. 
(April 2nd.) 

May 14th. Government of Western Australia. One 7, 500-Kk w. 
turbo-alternator and condensing plant, (April 9th.) 

MELBOURNE.—June 18th. City Council. Gas-filled metal-fila- 
ment lamps. City Electrical Engineers Office, Town Hall, 
Melbourne. 

May 31st. Victorian Railways Department. Four 4,500-kw., 
1,500-volt traction converter seta, and eight 1,000-Kw., 1,500-volt 
ditto. (See this issue.) 


Bacup.— Electricity Department. 
street lighting purposes. (See this issue.) 


Belgiam.— ANTWERP.—June 28th. Harbour Authorities 
(Town Ha!l) Two electric cranes of 30 tons and 10 tons respec- 
tively, for the new dry dock, and No. 61 of the Bassin Lefebvre. 
Copies of the specification in French, with tender form, price 4 fr., 
may be obtained on making application to: M. le Bourgmestre 
d'Anvers, Hotel de Ville, Anvers, Belgique, but a copy may also be 
consulted at the D.O.T. in London, on application to Mr. Shearer, 
Room 50, until May 8th, after which it will be available for loan 
to firms in the Provinces, 

May 21st. Municipal authorities, "Tenders for 10,690 metres of 
armoured cables, 1equired in connection with the electrical equip- 
ment of the Nos. 2 and 3 docks, Particulars may be obtained 
for one franc from the Hotel de Ville, Antwerp. 


Lincoln.—May 24th. Electricity Department. 
handling plant, (April 23rd.) > 


Leigh (Lancs.).— Electricity Department. One 2,500-Kw. 
turbo-alternator; E.H.T. & L.T, switchgear; one 500-Kw, 1о{агу 
converter, (April l6th.) 


30-ft. steel poles for 


Coal- 


Town Council. - Elegtric 


Fife) .—May 5th. 
Lochgelly (Fife).—May Architect, Mr. А. D. Haxton, 


Lighting. Seventy-four new houses, 
3, High Street, Leven. 


London.— LuwisHaM.—May 8rd. Board of Guardians. 
Installation of an electric fire-alarm at the Hospital, High Street. 
(See this issue). 

HAMMERSMITH. — May 21st. Electricity Department. Two 
10,000-Kw. turbines and alternators, with condensing plant. (See 


this issue.) | 
Metropolitan Asylums Board. Мау llith. Installation of 


automatic internal telephones at the head office. (See this issue.) 


Manchester.—June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33,000-volt and 6,000-volt 
main switchgear ; Section B, pressure-testing switchgear ; Section О, 
420-volt А.С. auxiliary switchgear ; Section D, 240-volt D.C. auxiliary 
switchgear. (See this issue). 


New Zealand.—Wellington. June 30th. Tender Board 
Public Works, Electrical equipment for the Arthur's Pass section 
of the Midland Railway. Particulars from the Department of 
Overseas Trade, 73, Basinghall Street, E.C. 


Nuneaton.—May 5th. Electricity Department. 3-core 
and 4-oore, L.T., paper-insulated cables, (April 28rd.) 


Rochdale.—One 1, 250-K w. (alternatively 1,500-Kw.) 
rotary converter. Mr. F. Н. Rudd, borough electrical engineer, 
Electricity Works, Dane Street. 


Salford.— May 10th. Concrete foundations for a 5,000- 
turbo-alternator. Borough electrical engineer, Electricity Works, 
Frederick Road. 


Sheffleld.—Corporation Water Works. Electric haulage 
winch, pug mill. (April 23rd.) 


South Africa—Mosset Bay.—Electric lightirg equip- 
ment. (See this column, April 23rd.) 


Spain. — May 30th. Construction and working of an 
electrio tramway between the Plaza de la Bonanova and the 
Monasterio de Pedralba, Barcelona, The Direocion General de 
Obras Publicas, Madrid. 

MADBRID.—May 18th. Concession for an electric railway from 
La Corogne to Sarda, 18,000 metres in length ; estimated cost, 
2,000,000 pesetas, guarantee, 11,785°79 pesetas. The Conoessionnaire 
is to supply the whole of the material and rolling stock. General 
Direccion des Obras Publicas, Madrid. 


Tasmania.—LAUNCESTON.—June 7th. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. 
Electrical Engineer, Town Hall, Launceston. 


Uruguay.—August 7th. Department of Posts, Telegraphs 
and Telephones. Construction of a national telephone в for 
the Department of Montevideo. Particulars from the Uruguayan 
Legation in London, 3, Elvaston Place, South Kensington, 8.W. 


City Council. 
City 


CLOSED. 


- Australia,—Syoney.—City Council. Recommended: 


н.т. insulators (spec.] No. t81).—Lawrence & Hanson (first alternative 
tender, £8,387). 

Sub.station equipment (spec. No. 658).—Section 1, with feeder switches of 
48,000 K. v. A. capacity, £17,820. Section 2.—Met.-Vickers, Ltd., £18,190. 
Section 8.—Standard Waygood Hercules, £1,000. 

Transforiners, 5,000/33,000 v, (spec. No. 574).— Noyes Bros., £11,472.— Tenders. 


Belgium.—The Belgian Post and Telegraph Authorities 
in Brussels have just divided contracts for the supply of a large 
quantity of telegraph and telephone apparatus between the 
Antwerp Telephone and Electrical Works, of Berchem, Antwerp ; 
the Bell Telephone Manufacturing Co., Antwerp ; and the Société 
Electricité et Mecanique, Carels Fréres, of Ghent. 

Three tenders were received by the municipal authorities of 

Belgrade (Province of Namur), for the installation and equipment 
of a transformer cabin and distribution system in connection with 
the electric lighting of the town, and also for the high-tension 
feeder. The lowest was that of Messrs. N. Van Gastel & Mertens, 
of Brussels, whose price for the two contracts was respectively 
97,000 fr. and 36,358 fr. 
Municipal authorities of Haccourt (Province of Liége) recently 
invited tenders for the concession for the supply of electrical 
energy for the electric lighting of the town, bnt no offers were 
received. 


Eastbourne.—Corporation. 
tower and tank :— 


Electricity works, Cooling 


Treatment of timber, 2 
Clyne Eng. Co., Ltd. ; Pressure 2,514 
C. Bradshaw & Co., Ltd. he Dipped ka vs 8.560 
Premier Cooler & Eng. Co., Ld. Vac. & Pres. (recom.) 3,805 
Premier Cooler & Eng. Co., Ltd. Dipped d 2s 5,570 
Film Cooling Towers, Ltd. .. Dip ped А 4,010 
Davenport Eng. Co., Ltd. 8 Vac & Ртев " 4,312 
Davenport Eng. Co., Ltd.. Dipped 4,192 
Hudson Econ. Co., Ltd. Dipped ea 4,566 
W.H. Roy & Co., Ltd... Dipped ii ʻi 4,250* 
^For tower only. 
Glasgow.—Tramways Committee. Accepted :— 


Rail welding plant.—Hitchcock, Lloyd & Co, 

120 Too Cam brakes.—Dryers, Ltd. | 
Pneumatic boist.—Consolidated Pneumatic Tool Co., Ltd, 
Electric battery truck, —Hendry Bros., Ltd, 

Two 2-ton motor lorries.—Bryson Bros, 
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Government Contracts. — The following Government 
sontracts have been placed during March, 1920. | 


ADMIRALTY (Contract AND PURCHASE DEPARTMENT). 


Electric lighting, heating and power wiring.—G. E. Taylor Co., Ltd. 
Internal electric wiring.—T. Fairie & Co., Ltd. 
Electrodes.—Quasi-Arc Co., Ltd. 

Feed pump.—Rees Roturbo Manufacturing Co., Ltd. 

Platinum wire and sheets.--Johnson, Matthey & Co., Ltd. 

Steam superheaters for boilers.—Babcock & Wilcox, Ltd. 

Torch batteries.—British Ever-Ready Co., Ltd. 

Water-tube boilers.—Babcock & Wilcox, Ltd. 


Ministry oF MUNITIONS. 


Copper wire.—T. Bolton & Sons; India-Rubber G.P. & Telegraph Works 
Co., Ltd.; Siemens Bros. & Co., Ltd. 
sige ds 8 of Woking, Ltd.; Tudor Accumulator 
Electrical equipment.—Edison Swan Electric Co., Ltd. 
Electric motors.—Bruce Peebles, Ltd.; General Electric Co., Ltd.; J. Н. 
Holmes & Co., Ltd.; -Metropolitan-Vickers Electrical Co., Ltd, 
Insulators.—Bullers, Ltd. à; 
Insulated wire.—G.E. Co., Ltd. 
Electric lamps.—British Thomson-Houston Co., Ltd. 
Pump installation.— Variable Pumps & Motors, Ltd. 
Rotary transformers.—Newton Bros. (Derby), Ltd. 
INpiA OFFICE: Stores DEPARTMENT. 
Cells.—Chloride Electrical Storage Co., Ltd. 
Gutta & core.—Siemens Bros. & Co., Ltd. 
Crucibles.—Morgan Crucible Co. 
Cutting compound.—Dussek Bros. & Co. 
Dynamo.—J. Stone & Co., Ltd. 
Fans.—]. Stone & Co., Ltd. 
Generator.— Lancashire Dynamo & Motor Co., Ltd. 
Switchboards.—Erskine Heap & Co.; Metropolitan-Vickers Electrical Co., 


Lid. 
Train lighting equipment.—J. Stone & Co., Ltd. 
Post Orricx. 


Telegraph apparatus Automate Telephone Manufacturing Co., Ltd.; 
British L.M. Ericsson Manufacturing Co., Ltd.; International Elec- 
tric Co., Ltd.; Phoenix Telephone & Electric Works, Ltd.; Siemens 
P & Co., Ltd.; T. E. Thompson & Co., Ltd.; Whitfield Aviation, 

td. { 

Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd.; 
British L:M. Ericsson Manufacturing Co., Ltd.; Edison Swan Electric 
Co., Ltd.; General Electric Co., Ltd.; International Electric Co., 
Ltd.; C. Peacock & Co., Ltd.; Peel Conner Telephone Works, Ltd.; 
Phoenix Telephone & Electric Works, Ltd.; Siemens Bros & Co., Ltd.; 
Sterling Telephone & Electric Co., Ltd.; Western Electric Co., Ltd. 

Telephone and telegraph cable.—British Insulated & Helsby Cables, Ltd.; 
Hackbridge Cable Co., Ltd.; W.'T. Henley's Telegraph Works Co., 
Ltd.; Hooper's Telegraph & I.R. Works, Ltd.; New Gutta-Percha 
Co., Ltd.; Siemens Bros. & Co., Ltd. , 

Earth clips.—E. Showell & Sons. . 

Insulators.—J. Bourne & Son, Ltd.; Bullers, Ltd.; Doulton & Co., Ltd.; 
Litholite Insulators, Ltd.; Taylor, Tunniclide & Co., Lid. 

Terminal irons.—D. illetts, Ltd. 

Earth plates.—T. & W. Farmiloe, Ltd. 

Distribution cable plugs.—Sicmens Bros. & Co., Ltd. 

Stay rods.—Bullers, Ltd. 

Zinc rods.—Siemens Bros. & Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated & Helsby 
Cables, Ltd, 

Enameled and S.S.C. copper wire.—London Electric Wire Co. & Smiths, 

t | 


Flexible twin, &c., E.L. wire.—Macintosh Cable Co., Ltd. 

G.I, strand wire.—Rylands Bros. & Co., Ltd.; Whitecross Co., Ltd. 

V. I. R. wire.—Hooper's Telegraph & I.R. Works, Ltd. 

Circulating dump: P.O. central power station.—Rees Roturbo Manuf.c- 
turing Co., Ltd. 

Laying conduits.—Spalding: Hodge Bros. (Contractors), Ltd. Hop- 
Victoria: J. Mowlem & Co., Ltd. Park-Ealing: J. Mowlem & Co., 
Ltd. Hop-Lee Green Junction: R. M. Parkinson. Greenwich-Fast 
Junction: УУ. Н. Wheeler & Co., Ltd. Willesden (Walm Lane): О. 
C. Summers. London-Southampton (section I): Hardy & Со. London- 
Southampton (section II): К. Armistead. — London-Bristol-New port 
(South Midland, section 1): J. F. Hodge & Co. Southall: G. J. 
Anderson. Glasgow: R. & C. Murray. 

Telephone Exchange cquipment.—Malvern: Automatic Telephone Manu- 
acturing Co., Ltd. Cardiff: Automatic Telephone Manufacturing Co., 
Ltd. likley: Siemens Bros. & Co., Ltd. Birmingham (south): Peel 
Conner Telephone Works, Ltd. Willesden: Peel Conner Telephone 
Works, Ltd. Guildford: British L.M. Ericsson Manufacturing Co., 


Ltd. 
Н.М. Orncz or Works. 
Engineering services, generating sets for Ministry of Pensions.—Saltash : 
Aster Engineering Co., Ltd. 
Crown AGENTS FOR THE COLONIES. 
Telephone cables, &c.—Callender's Cable & Construction Co., Ltd. British 
nsulated & Helsby Cables, Ltd. 
Spares for Diesel engines.—British Electric Co., Ltd. 
Telephone switchboards.—British L.M. Ericsson Manufacturing Co., Ltd. 
Telephone materials.—British L.M. Ericsson Manufacturing Co., Ltd. 


Train lighting spares.—]. Stone & Co., Ltd. 
Bronze wire, &c.—F. Smith & Co., Ltd. 


"uL PusLic Works, Оовиын. à; 
Dublin Electric Works and supplies.—Handley & Robinson, Ltd. 


London. — HaxMERsSMiTH. — Electricity Committee. 
Annual contracts for stores and materials. In view of the few 
tenders and the conditions attached, the Committee considers it 
would not be advantageous to accept апу for the time being, and 
recommends that it be authorised to obtain апа accept quotations 
from various firms for the supplies of material required from 
tíme to time within the estimates during the current year. 


MAINS EXTENSIONS.—8,000 yd. '15 E. H. . six-oore cable :— 
"Western Electric Co., Ltd. E m s „ 459,935 


. Enfield Ediswan Cable Works, Ltd. ut T ee 10,066 
W. T. Henley's Telegraph Works Co., Ltd. ra .. 10,100 
B.I. & H. les, Ltå. se ee ee 9.29 ee ee 10,100 
Siemens Bros. & Co., Ltd. .. e 93 ss es 10,267 : 
Union Cable Co., Ltd. ee ee ee б ГҮҮ ee 10,883 
Callender's Cable and Construction Co., Ltd. ee 10,400 
W. T. Glover & Co., Ltd. be v zx es ee 10,400 
Pirelli General Cable Works, Ltd. = v .. 10,443 
Johnson & Phillips à i iie . 20,500 


* Recommended for the supply of 5,000 yd. 


2,000 yd. '15 L.T. three-core cable, 81,721; and 1,000 уд, '05 L.T. 
eonoentrio cable, $258— Western Electric Co., Ltd. 
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2,000 yd. 1 E.H.T. concentric cable, £858; 1,000 yd. ‘25 1. H. r. 
concentric cable, £804 ; 2,000 yd. 1 L. T. three-core cable, £1,808 ; and 
3,000 yd. 7/22 L.T. twin cable, 4375—Enfleld Ediswan Cable 
Works, Ltd. 

CABLE DUCTS. 


4,000 yd. 1,000 yd. 2,000 yd. - 9000 yd. 
| 4-way4in. 8-тау z in. 2. way 53 in. 1-way 53 in. 
Doulton ,.. es. oe 22, 000 (83 in.) 2994 2560 £981 (81п.) 
2880 (4 in.) 
Button & Co. T £2,454 2871 £588 £380 
Albion Clay Co., Ltd £2,584 £894 £560 £283 (8 in.) 
Bankey & Co., Ltd. £2,454 £371 £588 £629 (4 in.) 
Key Engineering Co., Quote for fibre conduit. 
Ltd... d es (not according to specification) £821 


The Committee recommends the acceptanoe of the tenders of 
Messrs. Doulton & Co. for 2,000 yd. 1-way 3 in. cube ducts at £281, 
and of Messrs, Sankey & Co. for 4,000 yd. 4-way 4 in. cable ducts at 
22,454, 1,000 yd. 8-way 3} in. cable ducta at #371, and 2,000 yd. 
2-way 34 in. cable ducts at £533. . | 

The Committee reports that the electrical engineer has carefully 
considered the various tenders for switchgear, and upon his report 
has decided, having regard to the high prices quoted, and the 
unduly long periods stated for delivery, to amend the specification 
and to invite fresh offers thereon. | 


TRANSFORMERP, 


Four 1,0Q0-k w. single-phase transformers, £4,262; two 500-k w. single-phase 
transformers, £1,819; and three 5(0-xw. three-phase transformers 
(mesh star connected), £2,424. British Electric Transformer Co., Ltd. 


BATTERSEA.—Electricity Committee. Recommended :— 


Switchgear for the turbo-alternator and rotary converter.—Edison and 
Swan Co., Ltd. 

Six lamp columns, £345.—Mackenzie & Moncur, Ltd. 

Testing panel, 4208.— Bertram Thomas, 


Renewal of contracts for one year recommended :— 


Electricity meters.—Chamberlain & Hookham, Ltd., Ferranti, Ltd. 

Electrolytic meters. Reason Manufacturing Co., Ltd. | 

Box compound and *''Trindite'" bitumen composition.—Dussek Сот: 
pound Co., Ltd. | 

Coal.—Rose, Smith & Co. 


STEPNEY.—Electrioity Committee. Accepted. 5,000 pairs of 
yellow-flame аго carbons :— 


Sloan Electrical Co., Ltd. (accepted) э» ee £112 
G. E. Co., Ltd... s E A ES 127 
W. White & Co., Ltd. vs is 148 
Six feeder boxes: 
W. Lucy & Co.. Ltd (accepted) ә `+» ee oe £198 ` 
Universa] Electrical Manufacturing Co. .. 2s fe 207 
Henley's Telegraph Works Co. T A Ys НЕ 252 
British Insulated & Henley's Cables, Ltd... T oe 266 


Turkey.—The Journal of the British Chamber of 
Commerce just to hand, states that an important contract for the 
electrical installation of the Haidar Pasha terminus station and 
its various dependencies, buildings, and factories, was put up to 
public adjudication, and the various electrical contractors of this 


city of all nationalities participated keenly. ‘‘ We are pleased (o 


learn that three British firms competed, and that one of them was 
successful in obtaining the contract.” 


FORTHCOMING EVENTS. 


North. East Coast Institution of Engineers and Shipbuilders.—Friday, 
April 80th. At the Literary and Philosophical Society, Newcastle-on-Tyne. 
At 6.15 p.m. Paper on A Modern Power Station and its Development,“ 
by Mr. J. 8. Watson. 

Junior institution of Engineers.— Friday, April 90th. At 89, Victoria Street, 
S. W. At 7.80 p.m. Social evening. 

Friday, May 7th, At7.80p.m. Lecturette on Pulverised Fuel," by 
Mr. J. О. McBryde. 

London Association of Foremen Engineers. — Saturday, May Ist. At 
Cannon Street Hotel. At6p.m. 67th anniversary festival. 

Institution of Electrical Engineers (Western Centre).—Monday, May 8rd. 
At the Public Library, Alexandra Road, swansea. At 6.80 p m. * Kelvin 
lecture on Modern rine Problems," by Dr. C. V. Drysdale. 

(Students! Meeting). — Friday, April 80th. At Faraday House, 
Southampton Row, W. O. At 7 p.m. Paper on '' Tidal Power,“ by Mr. J. 
E. Holmstrom. 

Society of Engineers.—Monday, May 8rd. At Burlington House, W. At 

xd .m. per on The Assessment of Engineering Undertakings,” by 
. Mr. W. G. Cooke. 

Roentgen Soclety.— Tuesday, May 4th. At 11, Chandos Street, W. At b. Ik r. m. 
Paper on Some Problems in the Action of Radiation upon Tissues,” by 
the President. Demonstrations: “The Transmission of Ё by 
Light,“ by Prof. A. V. Rankine, and A New Portable Viewing Lantern," 
by Dr. H. A. Eccles. 

Faraday House Old Students’ Association.— Tuesday, May 4th. At the 
Holborn Restaurant. At 6.90 p.m. Annual dinner. | 

Chief Technical Assistants’ Associatiom. — Thursday, May 6th. At 

‘ Anderton's Hotel, Fleet Street, Е.О. At 7 p.m. Resumed discussion on 
“The Design and Equipment of Sub-stations.'' | : ta 

Chemical Society.—Thursday, May 6th. At Burlington House, Piccadilly, W. 
At 8 p.m. О ary Scientific Meeting. 

Iren and Steel Institute, — Thursday and Friday, May 6th and 7th. At the 
Institution of Civii Engineers, Gt. George Street, 8.W. At 10 a.m. 


Annual meeting. 
tion of Engimeers-in-Charge.—Saturday, May 8th. At the Holborn 
Restaurant (Venetian юре at 6 p.m. Annual dinner, 


The Kinema in School.— Ealing elementary school 
children began to have lessons by film, this week, the Education 
Committee having rented а local kinema theatre for the purpose of 
showing educational piotures. It is hoped to develop the idea so 
that a fortnightly visit will fall to the lot of each child. d 
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NOTES. 


London Electrical Eagineers.—SxoxiNa CosCERT.— The 
old members of this Corps are holding a re-union smoking concert 
at Cannon Street Hotel, E.C., on Wednesday, June 2nd, at 7 p m. 
Tickets (price 28. 6d.) may be obtained from the secretary, Mr. T. 
Franklin, 108, Heathwood Gardens, Charlton, S.E. 7. It is hoped 
to inaugurate an Old Comrades’ Association at the concert. 


Electric Vehicles in Sonth America.—A correspondent, 
writing to the Times Trade Supplemen’, says :—" For town work, 
especially for heavy haulage, there is great scope for a sound 


electrioal vehicle, as commercial electricity is generally pretty 


* 


cheap in South America, and electrical vehicles do not demand the 
skilled handling that petrol or steam vehicles do; further, the 
running costs, upkeep, &c., must be very low. It is unfortunate so 
many millions have been sunk in internal combustion machines, as 
if half the sum had been expended on electrical vehicles, we should 
probably have no other by now. However, it is now stated that 
Edison's battery has proved itself a success upon the streets of 
London and elsewhere, so that there should be а good future for 
the electrical vehicle in South America, where the use of electricity 
is extending rapidly.“ 


Faraday House 0.S.A. Dinner.— The annual dinner of 
the Faraday House Old Students’ Association is to be held at the 
Holborn Restaurant, London, W.C. 1, on Tuesday, May 4th, at 6.30 
for 7 p.m. Mr. G. Scott Ram, M. I. E. E., Н.М. Electrical Inspector 
of Factories, the President. will be in the chair, апа the dinner 
will be followed by an excellent musical programme. Old students 
desirous of attending should communicate at once with the Hon. 
Secretary. 


Fatalities,—An employé of the Cork Electric Tramway 
and Lighting Co., Patrick Noonan, 40, met with & tragio death on 
the 22nd inst., whilst working in a ооа] elevator, in which he was 
caught when the machinery was in motion, and was imprisoned, 
after the machinery was stopped, for some two hours. Every effort 
was made to get the unfortunate man out of his terrible position in 
the elevator, but it became necessary to remove the steel plates 
before this could be done, and then Noonan was dead. 

At an inquest held at South Bank, near Middlesbrough, on 
Tuesday, respecting the death of A. E. Richardson, aged 29, an 
electric wireman employed at Messrs. Bolckow, Vaughan & Co.'s 
steel works, it was stated that deceased had been laying fresh cable. 
He apparently began to disconnect a switch running on to which 
were live wires. Mr. J. Hodges said the cause of the accident was 
at first a mystery. On the oovering of one of the wires, however, 
two small outs had been discovered. From marks on the pliers 
which deceased was using it appeared as though Richardson had 
been killed by that means. It was remarkable that he should be 
attempting to disconnect live wires. The most probable explana- 
tion was that, in 4 moment of forgetfulness, he had mistaken the 
incoming and the outgoing wires. The Factory Inspector raised 
the question whether deceased was competent to do such work, but 
employés agreed that it was only ordinary routine work, and not 
at all technical, The medical evidence was that the burns on 
Richardson's hand were compatible with electric effec s. The 
Coroner found that the man was competent to do the work, and 
that death was due to accidental electric shock. 


Aero-Engine Efficlency.—An average speed of 109:89 
miles per hour was maintained by Lieut. Holthouse and Lieut. 
Debeer in the 1,000 miles flight between Cape Town and Pretoria, 
which was accomplished in 9 hours 6 minutes. This speaks well 
for the efficiency of the British engine and British magnetos which 
form the propelling unit of the South African aeroplane Vor- 
treker which was used for the flight. 


Dublin Electricity Official Released from Jall.— 
Mr. Fred. Allen, secretary, Dublin Corporation Electric Supply 
Committee, was last week released from Mountjoy Jail, Dublin, on 
completion of three months’ imprisonment, in default of giving bail, 
for having in his possession Sinn .Fein literature, which was found 
in an election committee-room at Kingstown, with which he was 
associated. On leaving the prison, Mr. Allen, who was in good 
health and spirits, was greeted by members of the Corporation and 
of the electrical department staff, 


Water Power.—CoMMITTEE’S REPORT.—4À scheme for 
the utilisation of the water power of the United Kingdom is con- 
teined in the report of the Government Water-Power Resources 
Committee, which will shortly be published. The Committee's 
chief recommendation is the creation of а new authority, to be 
known as the Water Commissioners, as a Department of the Board 
of Trade, with general powers and functions similar to those 
of the Electricity Commissioners already appointed. The Com- 
mittee has divided England and Wales into districts, and calls for 
the oreation of Local Committees in counties, or groups of 
counties, to arrange for the best use of the water supply in those 
districts. The Committee concludes that there are large reserves 
of power in British rivers which have not been utilised. 


Appolutments Vacant.— Cable jointer (87s. 2d.), mains 
superintendent (£228, rising to £270), for the City of York Elec- 
tricity Department ; meter mechanician (928.), for the Borough of 
Wolverhampton Electrical Engineer's Department; meter tester 
(948.), for the Edinburgh Corporation Electricity Supply Depart- 
ment; mechanical maintenance engineer (£300), for the Leigh 
Corporation. See our advertisement pages to-day. 


Seed Electriflcation.—In order to be in a position to 
express an opinion from direct personal observation, Mesars. 
Sutton & Sons, the well-known seedsmen, carried out some experi- 
ments at Reading in 1919 with seeds electrified by the Wolfryn 
process, of which particulars have been given from time to time in 
our pages. In а report upon the experiments, Mr. Martin Н. Е. 
Sutton, F. L. S., states that the following series of trials was carried 
out :—Seeda of mangold, swede, cattle cabbage, and carrot, were 
sent for treatment to Mr. H. E. Fry, of Godmanstone, one of the 
patentees of the Wolfryn process, who returned them in due course. 
The Wolfryn treatment consists in immersing the seeds iu a 
solution of common salt and water (4 от. to the gallon), or calcium 
chloride and water (8 oz. to the gallon), to which an electric 
current is then applied. The seeds are afterwards dried at a 
temperature of 100° F., and they are then ready for sowing. 

The series of experiments made at Reading included two controls 
of seeds untreated in any way; seeds treated by the Wolfryn 
process ; seeds unelectrified, but soaked for four hours in a solution 
of salt and water (4 oz. per gallon), and afterwards dried at a 
temperature of 100° F.; and seeds unelectrified, but soaked for 
four hours in a solution of sulphate of ammonia and water (4 or. 
per gallon), and subsequently dried at a temperature of 100° F. 
In each case all the samples of seeds of one subject werc drawn 
from the same bag. Two distinct series of experiments were 
male :—(1) A germination test under glass; and (3) a field test. 

The conclusions come to were with regard to (1) that, notwith- 
standing the one or two points which seemed to be slightly in 
favour of the electrified seed, the results obtained by this series of 
tests, as a whole, could only be regarded as inconclusive; (2) 
reviewing the outdoor testa as a whole, the results would appear to 
be no more conclusive than were the tests for germination, the 
returns from the electrified seed showing no advantage over the other 


‘sections, except to a small extent in thecase of the mangold orop. 


Summer Time in Canada.—Daylight saving is to be 
generally adopted throughout the Frovince of Quebeo, but 
according to The Times the Canadian and American railways will 
continue to run to standard time, and probably most Canadian 
towns and cities will follow the same time as the railways. 


The Pasadena Convention.—The American electrical 
Press is, and has been for some time, full of details of the National 


Electrio Light Association Convention to be held at Pasadena, 


California, from May 18th to 22nd next. The latest received copy 
of the Association's Bulletin gives a complete programme of events, 
and the names of the members of the many Committees. The 
enormous amount of work (and pleasure) to be got through in the 
short time at the disposal of the Convention will, judging by the 
programme, tax the American characteristic of " hustle” to the 
ut.nost. Every branch of the industry is being dealt with from 
the generation and distribution of power to the smallest details of 
salesmanship and finance. Electric vehicles and hydro-electric 
development are in charge of two special sections. The reader of 
such a formidable scheme may well wonder where the “auto” 
rides, golf, and dances, are to come in. 

Earthing.—An article in the Revue Générale de }' Elec- 
tricité refers to the lack of precision in official regulations on the 
earthing of electrical machines and installations, and gives a few 
practical rules justified by experience. The French rules only deal 
with the earthing of non-ourrent-carryinf parts. The question of 
earthing windings and live parts is a controversial one, particularly 
with regard to the earthing of- the neutral points of three-phase 
alternators and transformers. On the other hand, instruments and 
instrument transformers must have their cores and windings 
earthed, also arresters, &c. The earthing should be done by means 
of a copper conductor containing as few bends as possible, of 
section calculated at 1 sq. mm. per 10 amperes of the normal load 
current of the apparatus or installation to be protected, with a 
minimum of 10 sq. mm. This refers only to the earthing of 
machine frames and parts liable to be traversed by the full short- 
circuit current. The earth contact should be a sheet of galvanised 
iron at least 5 mm. thick, ог a copper sheet at least 2 mm. thick, 
placed in a bed of соке breeze 50 om. thick. If a sheet of water is 
available, the earth contact may be a metal cable or pipe immersed 
therein. In either case, the surfaces and lengths must be such 
that the resistance of the contact shall not exceed в = 60/1,1 
being the maximum short-circuit current, equal in А.С, to Ey 7/1. 
Therefore, В < (50/ ) Y г/с, L and C being the machine constants, 
In practice / г/с generally averages 70. We may thus take 
в < 3,500/Е, with a minimum of about 5 ohms. For direct current, 
в can be taken as between 5 and 10 ohms. For earthing arresters, 
the earth wire should be of 50 to 100 sa. mm., and the earth 


. resistance not over 10 ohms. 


Electrical Work in Sydney.—Asked at the Municipal 
Council whether there was any shortness of work for skilled men, 
such as those engaged in working overtime at the power-house, the 
Lord Mayor of Sydney, N.S.W., replied :—''I am not aware of any 


such shortage, and I am advised by the city electrical engineer - 


that there is no shortage of work in Sydney at present for skilled 
workmen. On the contrary, the city electrical engineer informs 
me that any employer of skilled labour, if asked, will say that he 
is short of the number of skilled men which he oould usefully 
employ. Moreover, if the office of a Trade Union of skilled workers 
is applied to for men, the general answer is that there are no men 
on the books of the Union out of employment. The city electrical 
engineer has further reported that in one trade, for instance—that 
of electrical installation work — several hundred electrical 
mechanios could be employed immediately if they were available ; 
but every electrical mechanic is already employed." 
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INSTITUTION NOTES. 


Institution of Electrical Engineers. —ARRANGEMENTS FOR May, 
1920 :— Ordinary Meetings.—13th : '" Permanent Magnets in Theory 
and Practice," by Mr. S. Evershed. 20th : Annual general meeting. 

Territorial Centres.—11th.—Leeds: Annual general meeting. 

Students’ Section.—l4th: Annual general meeting: paper by 
Mr. E. G. Humfress on Electrical Motor Control Devices.“ 

The March Journal announces that in place of one premium of 
£10 and several of £5 hitherto awarded each session for papers 
read before the Students' Sections, the Council has decided to award, 
in future, three premiums of £15 each. The Council has also 
accepted an offer from the B. E. A. M. A. of prizes of £10 each (up to 
& total value of 4100 for the first year), for the best papers by 
students of the Institution on electrical subjects suitable for 
publication in the B.E.A.M.A. Journal. ' 

NORTH-WESTERN CENTRE.—The eleventh Kelvin lecture on 
“ Modern Marine Problems in Peace and War," was delivered at 
the Manchester College of Technology by DR. C. V. DRYSDALE on 
April 20th. There was в large attendance. 

Mr. J. A. Ковевтвох presided, and in introducing the lecturer, 
seid that in view of the great work which Lord Kelvin did for 
marine purposes, it was fitting that the subject of this leoture 
should be associated with his name. 
importance of what was done by Lord Kelvin and by the men who 
successfully tackled vital problems during the recent war. 

NoRTH-ÉASTERN CENTRE.—The annual meeting of the North- 
Eastern Centre was held оп April 19th at Armstrong College, 
Newoastle-on-Tyne. Mr. W. Cross was in the chair. The annual 
report of the Committee was submitted. It stated that the mem- 
bership of the Centre had inoreased from 291 to 389. Tha 
attendance at the meetings had averaged 58. In addition to the 
ordinary programme of meetings, a special course of lectures upon 
“The Foundations of the Theory of Electrical Power Trans- 
mission had been given by Prof. Thornton, D.Sc.,D.Eng., to the 
members of the Centre. The first annual dinner held since the war 
took place on January 30th, at Newcastle, at which 78 members 
and guests were present. The Students’ Seotion had held eight 
meetings during the. session, in addition to several visits to 
works, &o. | 

The question of rules for the Centre had been given considerable 
attention by the Committee, and at а special general meeting on 
February 23rd last the following resolutions were passed relati re to 
the election of future committees :—(1) That the number of 
ordinary members of committee be limited to 15; (2) that in 
aldition tothe retiring committee's nominations, any four persons 
entitled to vote (members, associate members and associates) may 
nominate any other duly quslifled person to fill any vacanoy by 
delivering such nomination in writing to the Hon. Secretary. 
The Committee had prepared & full set of rules for the election of 
offlcera, and for carrying out the business of the Centro. The draft 
had been submitted to the Council, which was considering it with а 
view to issuinz a set of regulations, unifying the prooedure of the 
different Territorial Centres, 

In order to give adequate attention to the large and variel 

business which came before the Committee, à number of standing 
sub-Committees had been appointed, the resalt of whose work came 
before the full Committee for oonfirmation before any action was 
taken. The sub-Committees at present set up were :—(1) Finance ; 
(2) sessional arrangements; (3) rules; (4) engineers’ olub; (5) 
Territorial Centre's improvement; (6) Electricity Supply Bill; 
(7) Students’ Advisory ; (8) metric and decimal ; (9) wiring rules, 
^ The election of officers resulted as follows :—Chairman, Mr. J. R. 
Beard, M. So.; vice-chairmen, Prof. W. M. Thornton, D. Sc., Messrs. 
E. Fawsett, T. Carter, and F. G. C. Baldwin ; Ordinary Members of 
Committee —Power Supply Undertakings :— Messrs. R. M. Longman. 
W. Е. T. Pinkney, G. L. Porter, О. Vernier. Manufacturera and 
Contractors: —Messrs. Н. W. Clothier, N. W. Prangnell, T. Carter, 
A. Oollins, J. Rosen. Municipal Engineers:—Mr. E. Moxon. 
Consulting Engineers :—Mr. C. H. Davison ; Mr. R. W. Gregory. 
Civil Service and Railways:—Mr. G. L. Drury; H. Kitchen. 
"Miscellaneous Sections : —Dr. А. C. Mitchie, D.Sc. Hon. Treasurer : 
—Mr. W. T. MacCall. Hon. Secretary : -Mr. H. B. Poynder. 
The report of the TEES-SIDE SUB-CENTRE also was read; it stated 
that they had had nine meetings, and in addition to these, the Com- 
mittee had arranged for Dr. Thornton to give three lectures. It 
was suggested that next session an earlier start should be made 
with the meetings, and, if the necessary support was forthcoming, 
they should, if possible, be held fortnightly. 

Major T. Rich, 0.B.E., then delivered a lecture upon “ Electricity 

on the Western Front," which was highly appreciated. 
- LIVERPOOL SUB-CENTRE.—The first annual general meeting was 
held at Liverpool on April 26th, at which the new committee for 
the session 1920-21 was elected, and the annual report presented. 
The meeting was followed by а smoking concert. The report 
states that five general meetings have been held with an average 
attendance of 106. It is recommended that the Liverpool area 
should be defined by straight lines between the following towns :— 
Southport, Prestatyn, Wrexham, Warrington, Wigan, and back to 
Southport. Southport and Wigan are at present included in the 
Preston area, but the members аге to be invited to decide which 
sub-Centre they wish to become attached. The total number of 
members (including students) has increased from 220 in November, 
1919, to 294 up to April, 1920. 

Birmingham Metallurgical Society.—The subject of “ Refrac- 
tories aud the Electric Furnace,” was discussed by Мв. Р. 8. 
DEVEREUX, before the Society on April 15th. Daaling with the 
higher refractories, he pointed out that the rapid development and 


No one could question th»: 


rate of adoption of the eleotric furnace had been phenomenal, but 
urged that it was greatly retarded by want of suitable refractories. 
Only such materials as pure silicon carbide (SiO), fused alumina 
(A,20,), sintered magnesia (MgO), fused spinel (MgO A120,), 
crystalline sillimainte (A,20, 810,), and oaloined zirconia (ZRO,), 
would meet the excessively high temperatures required, and have 
at the same time the many other desired heat, strength, and 
dielectric properties. Which of these refractory materials would 
be most suitable for a given case would be much more dependent 
on physical than on chemical conditions, and the desired physical 
properties could be obtained with greater certainty with such 
refractories than with such materials as clay, bauxite, or calcined 
magnesite, in which the physico-chemical reactions were only 
partially oompleted in the finished refractory produot. Fused 
alumina was also an electric furnace product being manufactured 
from bauxite aud carbon. The great advantage of bricks made 
from this materialover those made of unfused alumina was the 
absence of shrinkage combined with high resistance to abrasion 
and slags. Magnesia spinel (MgO A,20,) did not soften until а 
temperature of 2,135? C. was attained, its entectios with MgO and 
A,20,; melting at 2,030 and 1,925° C. respectively. Pare magnesia 


did not liquefy until a temperature of 2,800" C. was attained. If 


any quantit es of alumina, no matter how small and not exceeding 
70 per cent., be mixed with the magnesia, the liquefaction 
temperature dropped from 2,800 to 2,030 С. By mixing together 
magnesia aud alumina in the proportion of 72 of A,20, to 28 of 
magnesia, the compound magnesium aluminate would form even 
at temperatures considerably below its melting point. Refractories 
might, added Mr. Devereux, help in the conservation of fuel. In 
a high temperature furnace or kiln where the internal temperature 
required was higher than the refractory lining would withstand, it 
was customary to protect this lining by artificial cooling, either by 
means of air or water. Such artificial croling resulted in a great 
waste of heat, and a corresponding greater consumption of fuel. 
The ideal arrangement would be to cover the outside of the furnace 
with a goolthermal insulator so аз to retain the heat in the 
furnace. Тіе development of refractory materials which would 
permit the thermal insulation of industrial farnaces would result 
іп an enormoas fuel saving. 

Warrington Electrical Society. —The inaugural meeting will be 
held on Friday, 30th inst., at the Pelican Hotel, Warrington. A 
comprehensive programme of lectures of an educational nature is 
being arranged. 

Iron and Steel Instttute.— Responding to the toast of Kindred 
Associations,” at the annual dinner of the Staffordshire Iron and 
Steel Institute, at Dadley, on Saturday, Dr. C. C. Garrard, chairman 
of the South Midland Centre of the I.E.E., said the electrical 
engineering trade was indispensable to the iron and steel manu- 
facturer. That was shown during the war, and he believed he was 
correct in saying that there were installed during the war more 
electrical rolling mills than the total number that existed before 
the war. The electrical manufacturer was not getting the number 
of ateel forgings and the like that he wanted, and the future of 
eleotrical engineering depended upon his ability to get an adequate 
supply of these materials. The industry at the present time stood 
in great danger owing to the scarcity of these essentials, and to 
the high prices. He had no doubt there were good reasons for the 
increased prices, but steel plates had gone up four times and 
forgings for electrical machinery three times. They were being 
invited by everybody in authority to increase exports, in whiolf 
direction the question of prices was a very important one, Before 
the war there was considerable competition from Germany in 
exports, and. now the war was over it was still a very difficult 
proposition, but the competition had passed from the old world to 
the new. There was no doubt in his mind that the cost of eleo- 
trical machinery in America was less than in this country at the 
present time. The future, he was afraid, was dark. They had 
the workman continually asking for increased wages in his 
endeavour to keep up with the increased cost of living, and 
perhaps they could hardly blame him for that. On the other 
hand, they had the manufacturer content to go on increasing his 
prices, not only for iron and steel, inflating his capital to the 
increased level of prices, and hoping that something would turn up 
to avert the Nemesis that was in front of them. They had got to 
increase their exports. Some people thought the Government 
would provide the solution, but he had little faith in that. Не 
thought it was up the manufacturers themselves. "They repre- 
sented the knowledge, the intelligence, &nd the experience, and 
they had got to provide the solution. He thought such Institutes 
should discuss the commercial as well as the technical side of the 
matter. They were continually told thoy must increase produotion, 
but they must come forward with concrete proposals. It seemed 
to him that if manufacturers, engineers, and ironmasters, could get 
together and appoint Commissions it would be the best way out. 
The Commissions should consist of the best brains in industry, to 
suzgest how production costs could be decreased. The key of the 
solution was co-operation, and he waa certain it would be best for 
the country and for themselves. If they did not do this it would 
be forced upon them either by fast-declining trade or the advent 
of a Socialist Government, neither of which alternatives they 


wanted. 

Soclety of Chemical Industry.—On Friday last at a conference of 
the Chemical Engineering Group of this society at Birmingham Uni- 
versity, Mr. Н. Blyth read a paper on Modern High-Speed Electric 
Telpherage aud its Applications in Chemical Works,” giving details 
as to the invention, early application, and development of electrical 
telpherage in the United Kingdom, with notes on contemporary 
progress abroad. Mr. Н. J. Н. King spoke on “ Pneumatic Con- 
veying of Coal and Similar Substances" ; Captain C. J. Goodwin - 
on Portable Conveyors and Transporting Trucks " ; Mr. Gordon В, 
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Layton ow " Pneumatic Conveying of Granular Substances; Mr. 
A, E. Marshall on The Development and Use of: Labour-Saving 
Devices in the American Chemical Industry " ; Mr. Н. Varndall on 
"Thé Importance of the Mechanical Handling of Material in ita 


Relation to Production Costs.” ‘ Automatic Weighing and Filling 


Machines for Liquids" was the subject of a paper by Mr. Н. Е. 
Broadhurst. | 


Edinburgh Electrical Soclety.—On April 21st, Mr. J. McEwan 
Brown, of the Post Office Telephone Service, lectured to the above 
society on " Telephones." The paper was illustrated by diagrams 
and apparatus, and dealt chiefly with the development of the tele- 
phone. The theory of phantom oircuits was explained in an 
interesting mar ner, and discussed by the members. 

` On Saturday, April 24th. the society visited the works of Messrs. 
Bruce Peebles & Co., Ltd., at East Pilton, and was much impressed 
with the variety, size, and quantity of the machines in process of 
b. iding for home and export use. 

The annual meeting of the society, which is the last of this 
session, will be held at the Philosophical Institute on Wednesday, 
May 13th, when the council will be elected and prizes distributed. 
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" OUR PERSONAL COLUMN. 

ihe Déitors incite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
: ELBOTRICAL REVIEW posted as to their movements, 


‘Stepney B.C. Finance and Parliamentary Committee, on 


the recommendation of the General Purposes, Statt and Edu- 
cation, Committee, recommends that in lieu of the inclusive 
salary now being paid to the borough electrical engineer and 
manager, Mr. W. С. P. TarrER, he be paid an inclusive flat 
rate salary of £1,700 per annum as from April 186, that the 
salary be in full discharge of all existing or future bonuses 
unless and until the cost of living further increases to at least 
160 per cent. over pre-war figures as shown by the В.О.Т. 
returns. The salary, according to the scale of the A.E.E. 
of Great Britain would be £1,705; the present salary of the 
electrical engineer is £1,200. 

Dover Corporation has granted the following increases of 
salary to officials at the electricity works: Chief engineer, to 
£520, including £220 bonus; chief assistant engineer, to £400; 
mains engineer, to £300; all from April Ist last. 

The following appointments have been made in connection 
with the Tasmanian State hydroelectric department. Mr. 
Butters, the chief engineer and general inanager was leaving 
on з business visit to America and England, and Mr. ЕМ. 
Nicholl (who for some years was in charge of electricity sta- 
tions in England, and afterwards was chief of the Kolar Gold- 
fields) was appointed deputy chief engineer and general man- 
ager. Mr. R. Morse was appointed engineer for electrical 
designs; Mr. Е. W. Echlin 1s supply and transport superin- 
tendent; Mr. E. F. Du Rieu was appointed engineer for 
Electrical construction; Mr. C. C. Halkyard will, at an early 
date, take up the duties of engineer-in-charge of hydraulic 
designs in addition to present hydraulic designing, estimating, 
and survey work, so as to free Mr. A. Н. Bastow from every- 
thing but construction in the field. Mr. Bastow, civil en- 
gineer, will relinquish the design side of hydraulic work and 
concentrate upon construction work. 

Captain J. HUNTINGTON has been appointed district manager 
for Bristol and the South-West of England by Messrs. Simplex 
Conduits, Ltd. He joined the firm 18 years ago. In the 
early days of the war he took a commission, saw much active 
service, was mentioned in despatches, and gazetted captain. 
He rejoined his old firm in 1919. 

' Rochdale Corporation Electricity Committee proposes that 
the salary of the electrical engineer, Mr. Е. H. Rupp, be 
increased from £500 to £700 per annum, with further in- 
creases of £50 next year and £50 in 1922. The Tramways 
Committee recommends that the salary of the general man- 
ager, Mr. G. WEBSTER, be increased from £600 to £800 per 
year. 

` Mr. J. R. Ї,плЕКЕВ and Mr. О. Н. Jessop, members of the 
Rotherham Corporation electricitv staff, who are leaving, 
have been presented by their colleagues with a gold watch 
and a case of Treasury notes respectively. 

Mr. C. H. Barrett, of Wendover, has been appointed mains 
assistant at the Avlesbury Corporation electricity works. 

Mr. T. Turner has been appointed by the Board of Trade 
secretary to the Water Power Resources Committee in the 
place of Mr. R. T. G. French, who will continue to assist in 
the work of the Committee so far as his new duties as secre- 
tary to the Electricity Commission will permit. Mr. Turner’s 
о is: Board of Trade Offices, Great George Street, 

Mr. C. T. WirkiNsoN, London manager of the Milliken 
Manufacturing Svndicate, has been appointed by President 
Townley, of the American I. E. E., on the recommendation of 
Mr. E. B. Mever, Chairman of the Transmission and Distri- 
bution Committee, to membership of that committee, an 
honour which we believe haa not been conferred on any other 
engineer outside the United States. 


Mr. G. М. CnaPMAN has left the War Department employ 
at Aldershot, where he was a shift engineer, to take up an 
appointment with a large industrial concern in Kent. Mr. 
Е. Рнир, also until recently employed on the staff at the 
central electric power station, Aldershot, has entered the 
service of Winchester Corporation electricity department. 

Mr. W. О. CAMERON is leaving the staff of the central elec- 
tric power station, Aldershot Command, where he has been 
a shift engineer for the past 14 months, in order to take up 
a position with the Newcastle-on-Tyne Electric Supply Co. 

Mr. A. Marks has been appointed representative for Messrs. 
Albert. Lee & Co., Ltd., in the Southern and Eastern Counties 
in the place of Mr. W..P. Kerr, who has been transferred as 
representative for the North of England. ; 


Will.—The late Mr. R. N. Jackson, chairman of P. В. 


Jackson & Co., Ltd., of Salford, left £128,330 gross and 
£93,178 net personalty. 


NEW COMPANIES REGISTERED. 


Locomobile Engineering Co., Ltd. (166,717).—Private 
company. Kegistered April Zlst. Capital, £500 in 41 shares. To carry on 
the business oí general, motor and electrical engineers, blacksmiths, copper 
and tin smiths, manufacturers oí and dealers in motors, &c. The first 
directors are: G. W. Capewell, 56, Rawcliffe Road, Walton, Liverpool; Fred. 
Ambler; Frank Ambler, 136, Carisbrooke Road, Walton, Liverpool, motor 
haulage contractor. Registered office: 444, Eastbourne Street, Aintree, Liver- 


Wm. Anderton & Co., Ltd. (166,308).—Private company. 
Registered April 12th. Capital, 85,000 in EI shares. To take over the busi- 
ness of electrical engineers, &c., carried on by W., C., and T. Anderton at 
16 and 18, Fenney Street and 2, Cornete Street, Higher Broughton, Man- 
chester, and the Promenade, Rhos-on-Sea, North Wales, as“ William Ander- 
ton & Co." The first directors are: W. Anderton, King's Mount, Rhos Road, 
Rhos-on-Sea, Colwyn Bay; C. Anderton, Hazel Bank, Singleton Road, 
Kersal; T. Andecton, Hill Crescent, Singleton Road, Kersal. Solicitor; F. 
Wills, 22, Booth Street, Manchester. 


Spanish and General Corporation, Ltd. (166,682).— 
Registered. April 19th. Capital, £500,009 in EI shares. To take over the 
business of the Spanish and General Wireless Trust, Ltd. (in liquidation), to 
acquire, hold, sell and turn to account shares and sccuritres of any company 
established in the U.K., the British Colonies ог dependencies, Spain or any 
other foreign country, &c. The first directors are: Godfrey C. Isaacs, Lyne 
Grove, Virginia Water; Alfonso Marconi, 75, Harley House, Regent's Park, 
N.W.; Capt. M. H. P. R. Sankey, 57, Castlebar Road, Ealing; S. F. St. 
Jermain Steadman, 4, Clever Road, N.W.6. Qualification, £109. Remuncra- 
tion, £200 each per annum, with an additional £200, divided between them, 
for every 1 per cent. above 5 per cent. distributed as dividend on the ordi- 
nary shares. Secretary: Н. W. Corby. Solicitors: Coward and Hawksley, 
Sons and Chance, 30, Mincing Lane, E.C. Registered office: Marconi House, 
Strand, W.C. 


A. Spooner & Co., Ltd. (166,602).—Private company. 
Registered April 19th. Capital, £1,000. in £1 shares. To carry on the busi- 
ness of electricians, electrical, motor, mechanical, telephone, heating, venti- 
lating, consulting and general engineers, &c. The first directors are: A. 
Peel, 239, Manchester Road, Nelson; W. Ramsbottom, 34, Rock Mount, 
Whalley Road, Accrington; J. Ramsbottom, 19, Owen Street, Accrington; 
A. Spooner, 49, Aitken Street, Accrington. — Secretary: W. Ramsbottom. 
Registered office: 96, Whalley Road, Accrington. 


Amalgamated Firms, Ltd. (166,503).—Registered April 
16th. Capital, £200,000 in £1 shares. To carry on the business of electricians, 
accumulator manufacturers, manufacturers of electrical appliances, engineers, 
suppliers of electricity and electrical machinery, &c. The subscribers (each 
with one share) are: W. L. Hodges, The Twining, Grove Park, S.E., 
solicitor; А. Warren, 45, Morley Road, Lewisham, S. E., clerk; and five 
clerks. Minimum cash subscription, £7. The subscribers are to appoint the 
first directors. Solicitor: E. C. Simmons, 12, Finch Lane, E.C. 


Magstarlite, Ltd. (166,583).—Private company. Regis- 
tered April 17th. Capital, £2,500 in EI shares. To take over, as from April 
l2ih, 1920, the undertaking of P. G. Broom and T. Cartledge, trading as the 
* Maystarlite," and to carry on the business of mechanical and electrical 
engineers, manufacturers and patentees of magnetos, car lighting sets, 
dynamos, insulators, accumulators, &c. The first directors are: P. G. Broom, 
18, Avonwick Road, Heston, Hounslow; T. Cartledge, 284, Bath Road, 
Hounslow; H. R. Harris (secretary), 48, Agamemnon Road, West Hampstead. 
Registered office: 22, Western Broadway, King Street, W.8. 


Bennett & Rutherford, Ltd. (11,134).—Private company. 
Registered in Edinburgh April l4th. Capital, £10,000 in £1 shares. To take 
over the business of mechanical and electrical engineers, merchants, agents 
and manufacturers and suppliers of electric current carried on by W. Bennett 
and R. Simple at 254, West George Street, Glasgow, as Bennett and 
Rutherford." The subscribers (each with one share) are: W. Bennett, 254. 
West George Street, Glasgow, electrical engineer; R. Simple, 179, West 
George Street, Glasgow, engineer; А. S. Paterson, 254, West George Street, 
Glasgow, electrical engincer. The first directors are: W. Bennett, R. Simple 
and А. S. Paterson. Registered office: 254, West George Street, Glasgow. 


Kendall & Gent, Ltd. (166,527) Registered April 16th. 
Capital, £150,000 in £1 shares. To take over the business of machine tool 
makers carried on by Kendall & Gent, Ltd., at Victoria Works, Gorton, 
Manchester. The first directors are: A. H. Baldwin, Southernhay, West 
Didsbury, Manchester; E. Harper, 12, Sandeleigh Avenue, Withington, Man- 
chester; J. Westall, Cedar Villa, Highfield, Gorton, Manchester; A. Tongue, 
Da Vince House, Eccles; F. C. Mosley, Crumpsall Grove, Crumpsall, Man- 
chester; C. E. Н. Baldwin, Southernhay, West Didsbury, Manchester. Secre- 
tary: J. Maguire. Registered office: Victoria Works, Williams Road, Gorton, 
Manchester. 


Telephos, Ltd. (166,495).—Registered April 15th. Capital 
230.000 in 35,652 ordinary and 40,000 “А” preference and 44.348 “В” 
preference shares of 5s. each. To adopt an agreement with the Telephos 
Domestic апа. Street Lighting Co., Ltd., and H. H. Foster, the liquidator 
for the acquisition of certain rights and property referred to therein, to light, 
extinguish and control at а distance all kinds of gas, to light with gas, 
electricity or other . means or appliances, roads, streets, houses, 
shops, buildings, railways and ‘wharves, &c. The first directors are: A. 
St. J. Cooke, 40a, Hyde Park Gate, S.W.7 (director, Gas and Coke Ovens, 
Ltd., &c.); Sir James Heath, Bt., Oxenden Hall, Market Harborough (director, 
English Oilfields, I.td.); Е. W. Wright, 6, Vale Avenue, Chelsea, S.W. 
(director, Cowie Harbour Coal Co., Ltd.); A. E. Broadberrv, Ellerslle, Buck- 
hurst Hill, Essex; J. Н. Swinson, 44, Oxford Mansions, W. Minimum cash 
subscription, 7 shares. Secretaries: C. L. Anderson & Co. Regietered office: 
805-6-9, Salisbury House, Е.С, | 
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Turuer Brothers Asbestos Co., Ltd. (166,685).—Private 
ny.. Registered April 19th. Capital, £100 in #1 shares. To acquire 
the business of a company of similar name, incorporated in 1899 and now 
in liquidation, end to carry on the same and any other business for the time 
being acquired or carried on by this company {ог the benefit and under the 
control of Turner & Newall, Ltd., who are the permanent managers. ‘lhe 
first directors are: Sir Sam Turner, Chaseley, Rochdale; R. Turner, Dene- 
hurst, Rochdale; C. Н. Turner, Falinge Corner, Rochdale; S. Turner, jun., 
Spring’Bank, Bamford, Rochdale; R. Н, Turner, Thrum Hall, Rochdale (all 
directors of Turner, Newall & Co., Ltd., Samuel Turner & Co., Ltd., and 
Asbestos and. Electrical Fittings Co., Ltd.). Solicitors: Jackson & Co., Roch- 
dale. Secretary: Н. S. Howorth. Reyistered office: Woodland Road, Spot. 
tand, Rochdale. ee : gU. e О: | e 
'" Newall’s Insulation Co., Ltd. (166,700).—Private com- 
pany. Registered April 19th. Capital, £100 in #1 shares, To acquire the 
business of a company of same name, incorporated in 1908 and now in 
liquidation, and to carry on the same and any other business for the time 
being acquired or carried on by this company {ог the benefit and under the 
control oí Turner & Newall, Ltd., who are the permanent managers. The 
first directors. are: Е. S. Newall, Castle Hill, Wylam, Northumberland; С. 
S. Newall, Sunniside, Hexham, Northumberland; N. D. Newall, Low Warden, 
Hexham, Northumberland; M. Robson, The Cedars, Lyndhurst Road, Benton, 
Northumberland. The two first named are directors of the Washington 
Chemical Co., Ltd., and Turner & Newall, Ltd., and F. S. Newall is also а 
director of various electrical und other companies. Registered office: Wood- 
land Road, Spotland, Rochdale. . 


Coventry Automatic Telephones, Ltd. (166,752).—Private 
company. Registered April 23rd. Capital, £60,000 in £l shares. To acquire 
the benefit of certain inventions relating to autumatic telephone systems, 
exchanges or apparatus, to adopt agreements (1) with the North Electric 
Manufacturing Co., of Galion, Ohio, U.S.A., Е. R. McBerty and K. B. 
Miller. and (2) with the General Electric Co., Ltd., Peel-Conner Telephone 
Works, Ltd., and M. S. Conner; to carry on (with due regard in the U.K. 
to any exclusive or other rights for the time being vested in H.M. Postmaster- 


General) the business of a telephone, telegraph and electric light, heat and - 


power supply company, controllers of telephone exchanges, &c. Nominated 
directors: M. S. Conner, Copsewood, Grange Stoke, Coventry; J. Fraser, 31 
Copthall Avenue, E.C.; H. P. Wells, 67, Qucen Victoria Street, E.C.; F. R 
McBerty, Galion, Ohio, U.S.A.; K. B. Miller, Galion, Ohio, U.S.A. M. S. 
Conner, J. Fraser and Н. P. Wells and any directors appointed in their 
places by the General Electric Co., Ltd., are permanent. F. R. McBerty and 
K. B. Miller and any directors appointed in their places by the North Electric 
Manufacturing Co. may hold office so long as that company retains 27,500 
ordinary shares. Secretary: Р. Kipping. Registered office:' 71a, Queen 
Victoria Street, E.C. 


F. W. Bland & Co., Ltd. (166,755).—Private company. 
Registered April 23rd. Capital, £5,000 in £1 shares. To take over the busi- 
ness of an electrical and mechanical engineer carried оп by F. W. Bland 
at 68, Crosby Street, Maryport, Cumberland, as F. W. Bland." The first 
directors are: F. W. Bland (permanent managing director), 27, Coronation 
Street, Maryport; R. B. Ritson, Kirkby House, Maryport; R. Ferguson, 14, 
Church Street, Maryport; E. Prior, 13, Curzon Street, Maryport. Qualifica- 
tion, 250. Secretary: E. Prior. Registered office: 68, Crosby Street, Mary- 
port. : ; 


OFFICIAL RETURNS OF ELECTRICAL 
Nx COMPANIES. | 


Woodbridge and District Electric Light Co., Ltd.—Parti- 
eulers of 27,500) debentures created February 9th, 1920, Present issue 250. 
Property charged: the company's undertaking and property, present and 
future, including uncalled capital. No trustees. | 


Тгайога Power and Light Supply 
faction in full of debenturcs dated June zsth, 1915, and June 10th, 1918, 
` securing £15,000 and £20,000 respectively. 


. Herne Bay Gas and Electricity Co., Ltd.—Mortgage or 
charge, by way of resolution, dated August 10th, 1911, to secure £9,000 de- 
benture stock charged on company's undertaking. No trustees. (Registered 
April 16th, 1920, pursuant to Order of Court.) 


New Trafford Engineering Co., Ltd.—First mortgage 
debenture dated April 8th, 1920, to secure £15,000, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Holders: D. A. Prosser and C. M. Jeram, 190-2, Portland Street, W. 


Premier Electric Welding Co. (Swansea), Ltd. (166,422). 
—Private company. Registered April 14th. Capital, £20,000 in 41 sharce. 
To carry on the business indicated by the title. The subscribers (each with 
one share) are: J. G. de С. Coke, Bank Buildings, St. James Street, S.W.; 
A. L. Haggerty, Bank Buildings, St. James Street, S.W. Тһе subscribers 
аге to appoint the first directors. Solicitors: Bircham & Co., 46, Parliament 
Street, SW. 


James Scott, Ltd.— Equitable mortgage charged on cer- 
tain freehold land and premises at Knowsley Koad, Bootle, Lancs., dated 
March 22nd, 1920, to secure all moneys due or to become due from company 
to Bank of Liverpool and Martins, Ltd., not exceeding £12,000. 


Electrical Apparatus Co., Ltd.—Mortgage dated March 
Slst, 1920, to secure all moneys due or to become due from company to 
London Joint City and Midland Bank, Ltd., charged on Vauxhall Works. 
South Lambcth Road, S.W. 


Stafferdshire Electrical Accessories Co., Ltd.—Debenture 
dated April 8th, 1920, to secure £1,735 charged on company’s undertaking 
and property, including uncalled capital. Holders: Н. F. Howells, 40, Lich- 
feld Street, Hanley. 


Fredk. В. Butt & Co., Ltd.—Charge on 10, Devonshire 
Grove, Old Kent Road, S.E., dated April 8th, 1920, to secure all moneys due 
от to become due from company to London Joint City and Midland Bank, Ltd. 


CITY NOTES. 


3 | | Mr. E. Garcke presided at the annual 


Brush meeting on Monday. He said that the 
Electrical balance sheet showed а further substantial 
А Engineering improvement in the position of the com- 

Co., Ltd. pany. The gross profit amounted to 


| £997,460, compared with £159,254 in the 
preceding year. The general charges had increased from 
£22,829 to £25,352. The net profits were £148,685, an in- 
Crease of £57,687. He wished to repeat a statement that he 
made at the last meeting when he said that if in future they 


were able to declare dividends at what might be regarded as 
high rates, it should be borne in mind that the capital was 
small in relation to the size of the undertaking, and the 
volume of business now done. It was a small capital because 
it was written down drastically at a time when it was im- 
possible to earn profits in this country by the manufacture 
of electrical apparatus because of the legislative and fiscal con- 
ditions then obtaining. The sum of £85,000 which they were 
carrying forward inight appear large, but they had to provide 
for excess profits duty. The output from the works during 
the year under review had been large in both the rolling stock 
and the engineering departments, and the amount of work 
in hand and the number of orders flowing in were consider- 
able. The improvement in the business was due mainly to the 
development of their standard lines of manufacture, and only 
to a small extent to residual war orders. Immediately on the 
signing of the armistice in November, 1918, they took in 
hand the change over from the production of war material 
on which they were then exclusively engaged, to industrial 
work, with the result that they were quickly in a position 
to resume their normal manufactures.. Such extensions as 
they were able to carry out during the war had been adapted 
as far as possible for the purposes of their normal business, 
but they had proved to be quite insufficient to meet the 
increasing demands made upon them. During 1919 they had 
increased their capacity for building railway, tramway, and 
other rolling stock, and they were still improving and adding 
to their facilities in that department. . On the engineering 
side there had been great development in the orders for 
Brush-Ljungstrom turbo alternators and auxiliaries, and the 
demand for that plant was now only limited by their capacity 
to supply. The orders received this year exceeded by more 
than 75 per cent. those for the corresponding period of 1919, 
and already they amounted to more than half the total for the 
whole of that year, which was in itself a record year. After 
careful consideration of the whole situation, the directore 
had authorised the erection of a large additional factory to 
be devoted to the economica! production of Brush-Ljungstrom 
electrical power sets. The transformer branch of the business 
had also grown very much, and they had put up a large new 
shop to help their production of transformers, which they 
hoped would be in full operation in the course of the next 
three or four months. Additional buildings and plant were 
of little use if they were not able to command sufficient labour 
and they were experiencing great difficulty їп attracting work- 
men and their families because of the lack of housing facilities. 
That was в very real difficulty at Loughborough, and it was 
clear that they must help themselves if they were to derive 
early benefit from the extensions they had in hand. To that 
end they had acquired a suitable site of six acres near the 
works on which they proposed to erect a substantial number 
of houses to meet their more pressing requirements. They 
had been much handicapped by labour unrest, and the con- 
tinual advance in wages and materials. The uncertainties as 
to labour conditions and as to cost affected their contracts 
seriously. They, of course, covered themselves as far as they 
could against those contingencies, but it was not satisfactory 
either to themselves or their customers not to be able to carry 
out their contracts at firm prices, and it was to be hoped 
that more settled conditions would soon be established in 
order to permit of the resumption of normal terms of contract. 
The moulders' strike had been far-reaching in its effects on 
production, which had also suffered by the general shortage 
of labour and by the stand taken by the trade unions against 
overtime being worked except in cases of special urgency. 
All their various extensions to factory and other buildings, 
plant, and tools obviously called for more capital, and Ше 
increase in the volume of business also required a larger work- 
ing capital. They had, therefore, decided to increase the 
authorised capital of the company from £253,000 to £600,000. 
That would take the form of ordinary shares, and arrange- 
ments for the issue were now under consideration. In making 
the issue, the interests of the existing shareholders, both 
ordinary and debenture stockholders, would be protected, in 
the sense that applications from them would receive pre- 
ferential consideration in the allotment of the new shares. 
In view, however, of the fact that some of the company’s 
profits had from time to time been carried to a general re- 
serve fund and spent on extensions, or otherwise 5 
in the business, and more especially in view of the heavy 
writing down of the capital in former years, the directors 
thought it only right before making any new capital issue 
and admitting new shareholders into а participation in the 
profits, that the bulk of the general reserve fund should be 
capitalisel and distributed on a cent. per cent. basis to the 
holders of the existing ordinary stock. Ав to the future, it 
was full of hope for them. Some years ago when the com- 
pany was in dire distress, the board took off their coats and 
put their shoulders to the wheel with a determination to get 
the cart out of the mire. It was a heavy task, and took a 
long time, but it had been accomplished, and they felt eatis- 
fied that they were now on the high road to prosperity, and 
that with the recollection of past adversity deeplv rooted in 
their minds, thev had good guarantee that in the future thev 
would keep to the centre of the road. | | 
‚ Subsequently an extraordinary general] meeting was held, 
at which a resolution was agreed to empowering the. board to 
capitalise part of the undivided profits of the company. 
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Mr. F. B. Gripper presided at the recent 
Bromiley (Kent) annual meeting. He referred to the sub- 
Electric Light stantial improvement over the previous 
and Power year. Costs had risen, but there had been 
Co., Ltd. a desided increase in output and consump- 
tion. There was a considerable number of 
new consumers, and the wiring department had been busy 
during the whole of the period. ‘The result of removal of 
rationing would be shown more fully during 1920. They 
obtained authority for the maximum rate to be increased from 
8d. to 9d., but the additional charge was only in force for 
three months of the year. During the past few years they 
had been unable to make substantial provision for the reserve 
fund. On coming to renew the plant, &c., the cost would 
be double what was on the books at the present time. Bulk 
supply was to be taken from the West Kent Power Co. to 
supplement their own. A suppleinentary supply would be 
an advantage, and would save additional expenditure that 
they would otherwise have to deal with before long. 


Mr. Douglas Vickers, M.P., presided at 
the annual meeting, held at Shefheld on 
22nd inst. He referred to the acquisition 
since the last meeting of the Metropolitan Wagon & Carriage 
Co., Taylor Bros. & Co., and W. T. Glover & Co. He briefly 
mentioned the new industries that they had taken up to 
replace the production of armaments, and to the purchase 
jointly with the Metropolitan Co. of the controlling interest 
in the British Westinghouse Co., with its connections in 
France and Italy. The name was subsequently changed to 
the Metropolitan-Vickers Electrical Co. Relations with the 
American Westinghouse Co., however, still continued on the 
most intimate and friendly lines, and further connections 
had been made with Brown, Boveri & Co., the well-known 
Swiss electrical firm. With this combination they would 
have the benefit of a world-wide experience in the design of 
& large range of materials which had been proved to suit 
both European practice and that of other countries. The 
electrical works of the company were very full of work, and 
the present prospects were excellent. Sheffield works would 
share, as certain sections of the material will be made there. 
As far as Vickers’ other interests were concerned, the Barrow 
works had been extremely busy with shipbuilding, and they 
had every reason to suppose that they would continue to be 
so for some time to come. Contracts for a term of years 
had been made with the Cunard and other companies. The 
first of the Cunarders had been launched, and another one 
had been laid down. The Barrow works was also building 
a large number of oil tankers, fitted with internal combustion 
engines of their own type. On the engineering side of these 
works also they were repairing and reboilering a large number 
of locomotive engines, and were making several different 
types of machinery, so that this section also was well provided 
with work. The company’s Crayford works were increasing 
their output of sewing machines satisfactorily, and were also 
helping the Wolseley Co. by manufacturing certain standard 
motor-car elements for them. The firm’s works at Ipswich 
had been transferred to a subsidiary company, formed jointly 
with Petters, Ltd., for the manufacture of mediuin-sized 
internal combustion engines. These works were very busy. 
The number of workinen employed by the firm had decreased 
very much from that employed during the war, which, at 
one time, rose to 107,000 in the company’s factories, including 
the Wolseley Co. It had now got down to about 44.000, of 
which 3,600 were women. These figures did not include the 
Metropolitan Co., Taylor Bros, Glovers, or Metropolitan- 
Vickers' interests. Taking the year as a whole, it had been 
one of extreme difficulty, due to changes in trade, shortage 
of materials, reduction in working hours, and repeated in- 
creases 1n wages. For a long time customers held off, think- 
ing that prices would go down, and they were late in realising 
that there was no prospect of this for some time to come. 
Manufacturers also were unable to quote firm prices for work 
of any magnitude, owing to the continued rises of wuges and 
materials. In addition to this, there was an almost universal 
restless spirit, and in many branches the output was at first 
very low. The year ended unfortunately with the moulders' 
strike, which lasted many weeks, and, in the end, was throw- 
ing many of the firm's engineers out of einplovment through 
want of machining material. Happily, this strike ended early 
this year, and the general opinion was that there was a 
marked Improvement in the spirit of the workers among all 
classes, and it appeared as if 1920 was proceeding, and likelv to 
continue, under very much more aatisfactory conditions. The 
speaker alluded in some detail to their continued inability 
to publish the accounts. Some negotiations with the Govern- 
ment were outstanding even for 1916. The negotiations were 
proceeding amicably, and they had no reason to suppose that 
they would not be fairly treated. | 


Mr. J. B. Hamilton presided at the an- 
nual meeting, in London, last week. He 
said that like all statutory undertakings 
. they had had a difficult year. Thev 
had been belped bv the fine weather. Owing to this 
fact and to their being able in April last vear to obtain 
powers to increase fares the total revenue had been increased 
hy £37,344 to £100,000. The expenses increased by £34,035, 
leaving an excess surplus over the previous year of £3,300, 


Vickers, Ltd. 


Bath Electric 
Tramways, Ltd. 


‚ reserve account. 


but they were bound to deduct the cost of some renewals. 
Their increase in fares was made under a temporary Act. 
After referring to the wage and hours of labour demands, and 
to meetings that were taking place last week in regard to 
such demands, the speaker said that a further Act to keep 
alive the previous increase in charges and extend its powers 
had passed second reading in the House of Commons, and 
if passed the directors hoped to place the position before the 
Ministry so that their petition would be granted. The under- 
taking had been in operation for 16 to 17 years, and within 
the next two or three years—perhaps earlier—they would 
have to spend upon the track sums equal to 2 times what 
it cost to lay the original track. On this account he would 
not be satisfied until they had doubled the amount of £45,000 
standing to the contingencies and renewals account. Another 
reason for not paying the dividend on the preferred ordinary 
shares was to be found in the terms of their Act regarding 
higher fares. The directors contemplated the formation of & 
subsidiary company to take over the motor omnibus and 
char-à-banc business. If they did so the shares would be 
offered in the first instance to the shareholders of Bath Tram- 
ways, Ltd. The motor company would pay a considerable 
portion of the capital in cash to the tramway which would 
have the necessary funds to carry out the necessary renewals. 


Mr. A. F. Berry presided at the annual 
meeting on April 20th. He said that they 
had carried out large extensions to the 
buildings at Hayes, and purchased free- 
hold land for future developments. The 
gross profit on trading had increased by nearly £28,000. The 
profit was over 70 per cent. more than that of the previous 
year—the issued capital had been increased by over 60 per 
cent.—and the position disclosed in the accounts was highly 
satisfactory. Referring to the dividend of 10 per cent., and 
bonus of 24 per cent. on the ordinary shares, he said he 
hoped it might be possible, when the company got well into 
its post-war stride, to do something still better for the ordinary 
shareholders, who had so willngly agreed to improve the 
fixed preference dividend. In regard to the new issue of 
capital, he said that shareholders sometimes felt that thev 
alone should be given an opportunity of taking further shares, 
and those holding shares in this company would undoubtedly 
feel that the present opportunity was even better than that 
which the directors were able to afford for investinent last 
year, but the directors desired as large a bodv of shareholders 
as possible, and were particularly interested to receive the 
applications of those who were in anv way connected with 
the electrical, engineering, or allied industries, as such share- 
holders, particularly the small active ones. could and did 
help thein in their business, to which they lent considerable 
strength. So far as could be seen, it would not be necessary 
to issue апу further shares for some time to come. Replying. 
to & question by & shareholder. the chairman said that in 
connection with the transformer business they were inundated 
with orders from all over the world. They had orders booked 
to the absolute limit of their present producing power, and 
saw no limit to the demand for their product. They had 
practically completed the building operations which they 
determined upon and started as soon as possible after the 
armistice. The issue they were making was a large one, 
namely, £325,000, and the directors considered it was a wise 
policy, particularly in these times, to have it. underwritten, 
especially as the issuing house were very nearly presenting 
the company with their services. 

The first annual report (1919) states that 

English the balance to the credit of profit and loss 
Electric Co., Ltd. account (including certain undistributed 
profits on subsidiary companies at January 

Ist, 1919) is £410,835. Debenture interest and trustees’ fees 
absorb £23,943; expenses of debenture issue, £115,660; pre- 
liminary expenses, 417.385: transfer to capital reserve, 
£100,000; preference dividend 6 per cent., less tax, £79,842; 
balance to carrv forward £45,309. The company is, for the 
time being, a holding one, deriving its profits in the main 
from dividends on shares from its subsidiary companies. It 
has always been, and stil is, the intention of the directors 
to consolidate the different constituents into one manufac- 
turing entity, but the process is slow, especially at the 
present time. During the greater part of the. year under 
review the several works were occupied in the conversion 
of the plant from war conditions to those suitable for com- 
mercial requirements. As this companv’ owns the whole of 
the shares of the Coventry Ordnance Works, Ltd., and the 
Phoenix Dynamo Manufacturing Co., Ltd., the directors have 
been able to transfer from these companies sufficient of their 
undivided profits at January Ist. 1919, to permit of the 
writing-off of the whole of the discount on, and expenses of, 
the debenture issue, and of the preliminarv exnenses of the 
company, as well as the setting aside of £100,000 to capital 
During the vear. negotiations for the pur- 
chase of the Siemens Dynamo Works at Stafford were brought 
to a satisfactory conclusion, but as possession was obtained 
only at the beginning of December, no profits have been 
taken in from that soure. Since the beginnin« of 1990, an 
opportunity bas occurred for the disposal of the Scotstoun 
works helonging to the Coventrv Ordnance Co. on terms 
which the directors consider satisfactorv. The works, there- 
fore, now controlled and operated by the English Electric Co: 


British Electric 
Transformer 
Co., Ltd. 
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аге as follows: Dick, Kerr Works, Preston; Ordnance Works, 
Coventry; Рһозпіх Works, Bradford; Siemens Works, Staf- 
ford, and Willans Works, Rugby, and the products cover all 
classes of electrical and allied machinery. The moulders 
etrike has materially reduced output, and its effects are still 
hampering production. The position of the company’s order 
book is good, and the directors hope that, given the absence 
of further labour disorganisation, satisfactory results will be 
realised. During the year Sir John A. F. Aspinall and Lord 
Meston joined the board. 


The Société des Cables Electriques has 
declared a dividend at the rate of 64.70 frs. 
per ordinary share for 1919, founder shares 
receiving 284 frs. each. 

The Société Anonyme pour la Fabrication dea Appareils de 
Chauffage par l'Electricité, whose general meeting was held 
үну at Lyons, decided to рау a dividend of 70 frs. net per 
share. 


French 
Companies. 


The Société Centrale pour Industrie Electrique reports. 


net profits of 1,049,000 frs. in 1919, as contrasted with 888,000 
frs. in the previous year. A dividend at the rate of 25 frs. 
per share has been sanctioned, being the same as in 1918. 

The Société Francaise des Electrodes reports gross profits, 
excluding the balance forward, of 1,530,000 frs. for 1919, as 
compared with 1,033,000 frs. in the previous year. It is 
proposed to pay а dividend of 40 frs. per share, or at the 
rate of 8 per cent. 


The accounts of Julius Pintsch A.G., of 
Berlin, after muking provision for depre- 
ciation, show net profits of 2,952,000 marks 
for 1919, as compared with 1,889,000 marks 
in the previous year. The directors recommend a dividend 
at the rate of 15 per cent., this contrasting with 10 per cent., 
and & bonus of 47 marks per share in 1918. 

The Treuhand Bank fur Elektrische Industrie, of Berlin, 
which belongs to the group of the A.E.G., and the Felten 
and Guilleaume Co., reports net profits of 948,000 marks for 
1919, ‘after having written off 1,139,000 marks for losses 
through depreciation of securities. It is proposed to pay а 
dividend of 6 per cent., as compared with no distribution in 
1918, on а paid-up capital of 13,750,000 marks. 

The directors of the Hamburg Hochbahn А.С. recommend 
for 1919 a dividend at the rate of 1} per cent. on the “А” 
shares, and } per cent. on the B shares, these contrasting 
with 6 and 5 per cent. respectively in 1918. The guarantee 
of the State of Hamburg, however, raises the rate on the 
' А?” shares to 5 per cent. The net profits are returned at 
164,000 marks, as compared with 2,289,000 marks in 1918. 

The report of the Land und Seekabelwerke A.G., of Cologne- 
Nippes, states that the degree of activity in 1919 was favour- 
able and the working results satisfactory. After setting aside 
95,000 marks for depreciation as against 562,000 marks in 
1918, the accounts show net profits of 1,038,000 marks, as 
compared with 824,00 marks, and в dividend of 15 per cent. 
is proposed, this contrasting with 12 per cent. in 1918. The 
stock of orders brought over into 1920 is said to be good, and 
to have since been maintained on a favourable level. 

The report of the Robert Bosch A.G., of Stuttgart, dealing 
with the third financial vear, ended on September 30th, 1919, 
states that the transition from war work to ordinary шапи- 
factures was completed, but despite the increase in sale prices 
the value of the turnover was not inconsiderably less than in 
the preceding year. A considerable loss was incurred by the 
sale offices in Frankfort, Vienna, and Buda Pesth, but only 
that of the first mentioned affected the balance sheet, as the 
losses in the other two cases concerned the independent 
balance sheet of the Vienna company. The sale offices at 
Geneva and Milan had been reopened, but it had not yet 
been possible to resume direct relations with England, France, 
and Belgium. The directors recommend the issue of a loan 
for 12,000,000 marks, and an increase of 8.000.000 marks in 
the share capital to 90.000.000 marks. It is, however, sug- 
gested that; the augmentations in the latter should proceed 
gradually, and shares for 2,000,000 marks be issued as a first 
instalment. The net profits in 1918-19 amount to 2,919,000 
marks, as against 8.799,000 marks in the preceding year, and 
it is recommended that instead of paying a dividend the sum 
of 1,200.000 marks should be credited to the shareholders, cor- 
responding to а dividend of 10 per cent., ав part payment 
for the first instalment of new shares for 9,000,000 marks, 
leaving the shareholders to pay 800,000 marks to complete the 
transaction. No dividend was paid for 1917-18. as three- 
fourths of the net profits were transferred to the taxation 
reserve fund. 


German 
Companies. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— | 

Underground Electric Railways Oo. of London, Id.—967 
“ А” ordinary shares of 1s. each, fully paid (Nos. 1,198,711 
to 1,198,977). | 

Oriental Telephone and Electric Co., Ltd.—Final divi- 
dends of 3 per cent. less income tax. on the preference shares, 
making 6 per cent. for 1919. and of 6 per cent. on the ordinary 
(free of income tax), making 10 per cent. for the year; also 
а bonus of 2 per cent. on the ordinary, free of tax. | 


Erinoid, Ltd.—Interim dividend of 15 per cent. per an- 
num for the half-year. . | 


Folkestone Electricity Supply Co., Ltd.—The re 
1919 states that the equivalent of 13,380 8-с.р. 5 
connected during the year (the largest increase in any year 
since 1913), making the total 181,827. Price of current ad- 
vanced to 8d. from beginning of 1919; receipts show sub- 
stantial increase, but cost of fuel, &c., has continued to 
increase. The higher charges were authorised under the 
provisions of the Statutory Undertakings Act, and one of 
the provisions was that the company might pay a dividend 
of not more than 42 per cent. per annum on the ordinary 

capital. The profit on revenue accounts from the three 
undertakings was £14,302, plus £965 brought forward. In- 
terest on debenture stock and preference dividend are provided 
for, £7,703 is carried to depreciation, 4$ per cent. (less in- 
come tax) is recommended on the ordinary shares, leaving 
4939 to curry forward. A note is attached to the report 
stating : The payment of the dividend recommended is 
subject to the consent of the Electricity Commissioners, 


which has not been obtained at the ti j i 
1 the time of issue of this 


River Plate Electricity Со. — The Times sta 
the board consider that i part of the general Mie ud 
properly be capitalised and divided among ordinary stock- 
holders, and they will submit the necessary resolution at the 
general meeting to enable them forthwith to allot and issue 
seven fully-paid Ordinary shares of £1 each for each £10 of 
ordinary stock held. In their report for 1919 (according to the 
Financial Times) the directors say that the improvement in 
revenue has been materially helped by an exceptional profit 
on exchange account, due to the large premium on cash re- 
iuittances from the Argentine to this country. The net revenue 
for the year, after providing for administration expenses, bad 
debts, and depreciations, amounts to £57,791, which, with 
£17,612 brought forward, makes £75,403. The board recom- 
mendes : е of 7 per cent. for the year on the ordinary 

К, placin gener е £ | 
d p 1925 eneral reserve £40,000, and carrying for- 


Bristol Tram ways & Carriage Co., Ltd. Reven 
1919 £848,050; working and general expenses and cu 
£772,430 ; net revenue (including balance brought forward) 
£90,319. Debenture and other interest £22,575; interest (car- 
ried to reserve) on uninvested portion of reserve fund 46, 486; 
4 per cent. preference dividend (subject to tax) £14,000: divi- 
dend on ordinary shares 7 per cent. for the year, £35,000 ; 
carried forward £12,258. The receipts of the ‘tramways de- 
partment showed an increase of £56,992, and those of the 
carriage department an increase of £36,142. Passengers car- 
ried 72,838,076, an increase of 11,024,952. The Minister of 


| Transport declined to accede to the Corporation's application 


for a further extension of time for the exercise of i l 

of its o 
to purchase. Mr. C. Challenger, after 40 years' ie and 
for reasons of ill-health, resigned the managership. He will 


join the board. Lieut.-Col. S. E. | i 
к. 0 Smith has been appointed 


Johnson & Phillips, Ltd.— The profit for 1919 on tradi 
accounts, &c., after providing for bad and doubtful debts and 
charging to revenue upwards of 427,000 for maintenance of 
buildings, plant, &c., is 489,965, plus £38,839 brought forward 
less the dividend paid in May, 1919, £17,500, and 1 per cent. 
debenture bonus £822. There are deducted: Directors', &c. 
remuneration, £1,521; debenture stock interest, £4,109; de- 
benture sinking fund reserve, 48, 781; interest on second de- 
bentures, £2,500; depreciation on machinery and plant 
£12,198; interest on loans, £1.195; income tax and eXcess 
profits duty, £16,376; leaving £63,795. A dividend of 12} per 
cent. ber 9 less tax, on the 350,000 ordinary shares re- 
quires £30,695, leaving to carry forward, subjec 
profits duty for 1919, £33,170. i ОМЕТА 


, Prospectus.—Low Temperature Carbonisation, Ltd.—An 
issue of 900,000 ordinary shares of £1 each at par is being 
offered to the shareholders. А contract has been made with 
the Yorkshire Electric Power Co. at Barnsley for the supply 
of power gas, and with the Rotherham firm of Steel, Peech 
and Tozer, Ltd., for the supply of gas for use in steel making. 
boiler firing, and other purposes. It is proposed to form a 
subsidiary company to acquire the benefit of these contracts 
and to obtain from the parent company the sole licence to 
use its patented processes in the County of Yorkshire. 


Eastern Telegraph Co., Ltd.—The report cannot be issued 
during May owing to unavoidable delays in obtaining returns 
from stations abroad. Final dividend on the ordinary shares 
for 1919, 51 per cent., free of tax, making a total of 10 per 
cent. for the year. The usual distribution at the rate of 
3} per cent. per annum, less tax, on the preference stock for 
the first quarter of 1990, is announced. 


Montreal Companies. — Montreal Light, Heat & Power 
Consolidated has declared a dividend of 13 per cent. for the 
quarter ended April. On the stock of the Montreal Light. 
Heat nf Power Co. the dividend for the same quarter is 2 
per cent. | 


Lima Lidht, Power & Tramways Co.—Dividend of 2 per. 
cent. | | С | . 

Kaministiquia Power Co.—Dividend 2 рег cent., less tax, 
for the quarter. RM Deo 
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Mydre-Electric Power and Metallurgical Co.—A‘ cable 
received from the company at Melbourne states that the 
works started full capacity on March 27th. | 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Final dividend for 1919 5à per cent., making 10 per 
cent., free of tax, as against 8 per cent. for 1918. 


Merthyr Electric Traction & Lighting Co., Ltd.—After 
putting £1,200 to reserve, and payin per cent. on the 
ordinary shares, £581 is carried forward. 


=н 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Brock EXcHANGE markets in the main continue dull to heavy. 
There is not much to make them otherwise. Taxation lies 
like a blanket over companies and individuals alike. New 
enterprise is likely to be hard hit by the Budget proposals. 
Shares in manufacturing companies of all classes are по 
longer the eagerly-sought investments by all classes. It is 
the day once more of gilt-edged stocks, which are being 
absorbed by the same people who, a couple of months ago, 
were ardently pursuing the industrial boom checked, now, by 
Bank Rate, Budget, labour, foreign politics, et hos genus 
omne. g 

Severe shrinkages are shown in the prices of the Under- 
ground Railways group. Underground £10 shares are 12s. 6d. 
lower at 40s., the A shares have dropped a florin to 5s., and 
the income bonds shed 64 points to 614. There has been a 
good deal of pressure to sell, and the market in the Stock 
Exchange, reluctant to take stock forced upon it, put down 
the prices heavily. Until the company is granted Parlia- 
mentary powers to raise fares, it is feared that even the 4 per 
cent. dividend on the incoine bonds may be further reduced. 
Metropolitans are down 1 to 19}, and Districts dropped to 174. 

Would-be sellers complain, with some show of reason, of 
the difficulties attendant upon present-day realisations. Ав 
one instance Indo-Europeans may be cited. The middle price 
is 40, but shares changed hands the other day at 35. Anglo- 
American Telegraph preferred is another case in point. Al- 
though the nominal price is about 773, а seller had to take 
754 a few davs back. In many other stocks and shares it is 
not always easy to find a buyer at all, and dealings relapse 
into that uncomfortable state known as a '' matter of nego- 
ciation.” 

What has happened in the financial world is the unexpected 
interference of dear money and increased taxation with the 
speculative spirit that certainly overleapt the bounds of 
prudence and of national advantage. The new issues that 
rushed out ahead of the Budget were subscribed to some 
appreciable extent by people whose object in applying was 
simply to scalp а profit; permanent investment in the shares 
was far from their intentions. Having to take up the shares 
and pay the calls, financial assistance has to be obtained if 
there are no buyers in the inarket, and this all helps to aggra- 
vate the monetary stringency. While the profound dis- 
appointment in connection with the Excess Profits Duty is 
having a direct effect upon such shares as many of those com- 
prised in our own lists. 

British Aluminium ordinary at 21s. 3d. are about 2s. lower, 
and so are Electric Constructions at the same price. Edison 
Swan’s lost their gain of a week ago, reverting to 99s. 6d. 
General Electrics keep their quotations with firmness. The 
company can claim to be in the van of the many which, 
nowadays, are raising the rates of dividend on their prefer- 
ence shares. Callenders, it may be recalled, acted eimilarly, 
and at the present time hardly a day passes without furnish- 
ing fresh examples of this latest development of financial 
fashion. The suggestions are usually passed with an amount 
of agreement that seems a little surprising. 

The River Plate Electricity Company is taking steps to in- 
crease its capital, and proposes to issue, as a bonus, 70 per 
cent. new shares for £100 ordinary stock now held. The 
price of the latter has accordingly risen 20 points to 170. 
Para Electric Railways and Lighting shares are being dealt 
in this week for the first time in their £1 shape, and the 
ordinary are quoted 13s., the preference 178. The Bombay 
Electric Supply and Tramways Company offers new ordinary 
shares to its proprietors, and although the old shares etand 
at 115 ex rights, a premium, that is. of 100 guineas, the pre- 
mium on the new is called about £40. The preference shares 
are now 15 ex rights. 

City Lights have receded to 1% and County of London 
ordinary to 9. Westminsters are lower at 51. Metropolitans 
have receded to 3%. City preference rallied to 9, at which 
they appear fully-valued as compared with many other in- 
vestments now offering. Proprietors of preference shares in 
various companies will doubtless be on the look-out for addi. 
tions to be made to their dividends on lines carried into effect 
by others. The electric supply share market suffers with the 


rest in the. disappointment. felt at the Government's. decision 
in regard to the Excess Profits Duty; besides which there ів 
the threatened big rise in the price of coal that rendere people 
nervous of entrusting their money to any шешу likely to 
be sharply affected by the state of the coal outlook. up 

Subscription lists were due to be closed on Wednesday in 
this week for the sale of 187,500 seven per cent. cumulative 
preference shares of £1 each at 17s. 6d. and ef 162,500 ordi- 
nary shares of £1 each at 24s. in the British Electric Trans- 
former Co., Ltd. The prospectus stated that preferential 
treatment in allotment would be accorded to applications for 
an equal number of both classes of shares, and from share- 
holders in the company. Profits for the nine years 1911-1919 
inclusive were set out in the offer for sale, but no inde- 
pendent statement of assets and liabilities was given, although 
the auditors certify that according to the balance sheet dated 
December 315% last there was a surplus of assets over liabili- 
ties, excluding patents and goodwill, of £351,680, subject to 
payment of the final dividend for 1919. 

Foreign issues are weaker again. Mexican, Argentine and 
Brazilian shares and bonds have fallen. British Columbia 
Electrics are better. In the cable list, Indo Europeans have 
lost 90s., Anglo-American 5 & couple of points, West 
India and Panama fell back to 16s. 3d., Marconis firmed up a 
little. Certificates of some of the new Radio Corporation 
shares (the old American Marconis) are beginning to arrive 
in this country, and dealings may start again towards the 
end of the week. Brush ordinary has gained 10 at 180. Eng- 
lish Electrics are somewhat heavy at 22s. 6d.; the 8 per cent. 
dividend is not up to all expectations. India-Rubber shares 
fell back to 133. Rubber shares weakened on E.P.D.-appre- 
ро, but the produce is а rather better market than of 
ate. | i 


‘SHARE LIST OF ELEOTRIOAL COMPANIES, | 
| Hous Егнотмотт COMPANIBS. 


April 97, 
718. 1525. 1990. Rise fall. | po. 
Brompton х eo ee eo 8 13 — A9 4 
Cross Ord ee ee 4 7 s i -— 9 0 
do. do do Pref... @ 4 M. — 868 
Chelsea. . oe ° о ee ee ; 8 4 B | — 8 8 
Oit ot London oo ee [E 8 10 19% — 8 5 
lo. do. 6 percent. Pref... 6 8 9 +2 4618 
County of London ee ee ee 7 8 9 — , 8 11 1 
do do.6 per cent. Pref, : ; Н — : " 
London Elec oe NU y y | — 5 2 
do. do. 6 percent. Pref... 6 8 | — 9 4 
Metrop T ia Piu a ü үр — é ie 
. сеп 0 e ` е р 
в. James’ and ba 10 1% VN 8 18 1 
South London oe oe ee 6 6 5 у 1 14 
South Metropolitan Pref... æ. 1. 7 18/9 = 170 
Anglo- Tel. Pref, „ æ. 8 6 Th =з 17141 

dq Det. ee в 13 180 = 8 0 
Chile Telephone А 6 64 — •{ 18 
Cuba Sub. Ord. - ' өө ee 0 7 7 10 == *7 0 
Mastern Exte $. oe + Фо & , 10 15} mew % 9 
Bastern Tel. 0 oe ee se B 10 160 — à N. 6 
Globe Tel. and T. ora. 8 10 162 = *$ 7 

do. do. ә ee К.Х] 6 6 9 — * 6 18 
Great Northern 'T'el. oo} ge 23 — 933 85 9 16 
Indo-European e 578 5... B 10 о ` -ġ 6 6 
Marooni „ oe eo ee ` 95 — — + | 6 18 
Oriental Telephone Ord. oe oe 10 TA 9 Д : po = 8 11 : 
United R. Plate Те]. ee ee 8 — ) = et 1 
West Indis and Panama .. 5, M8 — — 7 18 1 
Western Telegraph. . s 8 10 1 — 87 

Номи Rans, | | 
Centra! London Ord. Assented .. 4 4 4 — 8 8 6 
Metropolitan а ae 1 13 1 —1 6 8 2 
do. District) — .. .. Nn N 7 —à Nil 
Underground Electric Ordinary. Nil Nil ME — Nil 
do. do. “ А d oe Nil Nil : Bj- | —% Nil 
do. do. Income .. 6 4 . 9 ке. 6 10 1 
Ғовиеи Trams, M 
Anglo-Arg. Trams, First Pref. .. Nil Nil — — 
do. do. 301 Pre., .. — = st — 1 — 

0. do. 6 Deb. ee 5 5 59) ~l 8 8 0 
Brasil Tractiong  .. T „ = = 49 ~$ — 
Bombay Blectrio Pref. .. .. 6 6 15 ке 400 
British Columbia Bleo. Rly. Pfoe. 6 6 — 8 17 0 

do. do.  Preferrred d 5 *1 9 18 0 
do. do. Deferred 8 44 +2 6 14 10 
do do. Deb. - d + 65 — 118 3 
Mexico Trams 6 per cent. Bonds N N 81 —4 Nil 
do. 6 per cent. Bonds мі Nil 202 == NO 
Mexican Light Common. « Nil Nil 19 — ип 
о. f. T . Ni Ni 1 — Nü 
do. lst Bonds ee oe Nil ип 86 n —8 — 
MANUFACTURING COMPANIES. | 
Babcock & Wiloox .. æ. > IB — 8 — © 00 
British Aluminium Ord, ..  .. 10 10 1 fr — ў 9 8 2 
British Insulated Ord. ee ee 194 15 1 — "T ‚1 14 8 
Callenders 63 ee oe ee ee 63 63 8 ете 7 it 6 

ITI А E rel. ee oe ee ` — 6 16 10 
Castner. Kellner ee І ee ee 90 Ton 4 ? =? — 
Orompton Ord. i d . 10 — 22/- — 9 1 10 
Ed ison-Swan, “ А " ee ee 10 — 1 — № 8 17 10 

до. до. b per cent, Deb. ee b 5 i — | 6 5 9 
Electric Construction * 10 = 1 —1 7/0 9 8 2 
Gen. eo. of. ae ee 64 6a 1 =~ 7 0 6 

do. d. 10 — 1? — 6 11 4 
8 ө 6 ee g^ 145 a | — 7 1 2 

о. 0 ee ee — . 0 8 7 
India-Rubber. 0 ee ee ee 10 С 13} — Å 9 11 0 
Met.-Vickers Pref, ee ee ee — B8 24 — 6 11 9 
Siemens Ord.. 0 ee ee n oe 10 10 27/6 — р ы] 6 6 
Telegraph Con. ее `° ое ее 99 20 эң — е4 18 0 


* Dividends paid free of Income Тах, 
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TECHNICAL BOOKS. 
By A. C. PURDAY. 


Тн lack of response to a recent letter of mine on the above 


subject would appear to confirm опе of the editorial com- 


ments thereon, viz., that many English engineers and 
students do not appreciate the value of good technical booke. 

However, a great many of the readers of this journal must 
tind it necessary to purchase books from time to time, and 
anything that would help them to obtain reliable and useful 
bookg at a reasonable outlay should be of interest to them. 

The general body of readers of engineering books could 
probably be classified under three headings, viz. :— 

1. Engineering students. 
2. Engineering draughtsmen and designers. 
3. Installacion and maintenance engineers. 

For these three classes quite different types of books are 
needed. 

For the first, text- books dealing mainly with the scientific 
prinoiples underlying the particular branch of engineering 
dealt with, though not neglecting some indication as to 
how these principles are practically applied, are required ; 
for the second class, books in which the principles 
already understood are put into actual practice in designing 
machines; and for the last class, manuals of a practical 
nature dealing with the problems which arise in the installa- 
tion, running, and repair of engineering plant. 

While it may not be impossible to get books which keep 
within one of these limits, I think that a great many try to 
deal with two or all, and in consequence some sections are 
scrappy and of little practical use. 

Again, their titles generally do not adequately disclose 
the nature of their contents nor the class for which they 
are written. 

This may not be a matter of great importance in London 
and the larger cities, where a man may yo into many book 
shops, publishers’ book rooms, technical Press offices, &c., 
and look through many books without being compelled to 
purchage ; but in the smaller towns this is not possible. 

Some publishers’ catalogues give a synopsis of contents 
or headings of the chapters, which is a good custom ; but 
many do not even do this. 

There would appear to be still some room for very 
practical manuals suitable for the third class. 

Possibly engineers who are still in practice do not 
always wish to give their hard-won experience away ; but 
it appears to the writer that there is а scarcity of British 
literature (not so much of American) on the practical 
points which arise in the daily life of the installation and 
maintenance engineer. 

Of course, thiseis to a large extent supplied by the 
engineering Press, and the papers read before the engineering 
institutions and recorded in their journals. The value of 
the former cannot be too highly rated. 

Any engineer who wishes to take an intelligent interest 
in hia profession and to keep abreast of the times, must read 
the engineering periodicals regularly and thoroughly. 

"Ро read only one paper or one branch is not sufficient, I 
think, and a good plan where there are several engineers or 
draughtsmen in a works or office is to form a book club, 
each member subscribing the same amount into a fund, 
from which the papers are purchased. 

It will be found that more interest is taken in the club 
if there is one periodical per member, and if each 
member is (as far as possible) allowed to keep the paper he 
prefers after it has circulated to the other members. 

With regard to the papers read before institutions, these, of 
course, are often most valuable sources of information, the 
discussions after the reading of the paper forming sometimes 
the most valuable part. 

Where these are not obtained through membership of the 
particular institution, they can be referred to at the Patent 
Office Library, London, and at some of the larger public 
libraries. Good abstracts of most of them also appear iin 
the technical Press. 


However, giving all due credit to the Press and insti- 


tutions, books of а very practical nature, written by men of 
standing, would, I think, be very welcome in greater 


numbers Шап at present, provided always that they were 
not too dear. | A 

Possibly some saving of cost could be brought about by 
publishing them in а somewhat similar style to Government 
publications, i. e., in stiff paper or board covers, and printed 
on paper not quite so good as that usually used for technical 
publications. | o 

Perhaps I may be allowed to digress here to remark that 
there are a number of interesting Government publications 
dealing with factory plant, &c., which may be obtained for 
a few pence or а shilling or so from the sales offices of 
H.M. Stationery Office, or the printers, which are well 
worth the money expended. 

This reminds me that а number of engineering books are 
issued with fairly full extracts from these Government 
pamphlets, which seems quite unnecessary. A reference to. 
them should be quite sufficient, as one can obtein the full 
pamphlet for much less cost than the number of pages it 
occupies in the book. "e e 

To return to the argument, I think it must be the 
experience of many that every-day factory work lags а good 
deal behind the state of knowledge and the materials avail- 
able at the time, and this may be partly due to the want of 
Such practical literature. 

There is a very big temptation to put in the safe plant, 
the operation of which the engineer has known for many 


‚ years, rather than the more efficient, but lesser known, 


machine that is available. 

If, however, it were known, through, say, the medium of 
recent practical books, that such machines were thoroughly 
reliable, the careful ones might take heart and gain increased 
economy (and dividends !) thereby. ^ ` 

I should like to recapitulate the other points mentioned in 
the letter referred to at the beginning of this article, viz. :— 

1. The provision of the date of writing in every edition 
of the book, so that the purchaser can know whether he 
is getting an up-to-date book or not. This should also be 
stated in all catalogues of technical book. 

2, The discontinuance of issue (or otherwise complete 
revision) of books which have become quite out of date. 

3. The undesirability (in many cases) of the common 
practice of beginning а book with the elementary theory, 
however advanced the main body of the book may be. 

4. The possibility of а committee representative of 
technical institutions, colleges, Press, publishers, and 
writers, preparing a suitable graded series of standard books. 
on the various branches of engineering, one book of a series 
leading to another more advanced. 

Any remarks on the latter proposal would be welcomed 
by the writer. | 


THE EARTHING OF PORTABLE APPARATUS. 
By P. В. FRIEDLAENDER. 


Тнк fact that савез of more or less serious electric shock in 
connection with the use of portable apparatus like drills, 
electric irons, &c., are still occasionally reported, shows that 
the question of earthing has not yet been completely solved. 

The use of three-pin connectors, with the third pin con- 
necting the frame of the apparatus to an earth wire specially 
run throughout the installation, is a fairly reliable solution 
if carefully carried out, but is expensive and clumsy, and is, 
in fact, seldom used. 

Since most supply systems to-day are already earthed 
intentionally at some point (the neutral wire of three-wire 
supplies, or one main of the ordinary two-wire supply, or the 
neutral of four-wire three-phase supplies), it seems absurd 
that an additional special earthing wire should have to be 
run before a small piece of portable domestic or industrial 
apparatus can be made entirely shock-proof. - 

All that should be necessary is to connect the frame of 
the apparatus directly to the earthed main. This could be : 
effected by modifying the ordinary lampholder (from which 
so much portable apparatus is still run) in such а way as to 
give it a unidirectional character, e.g., by making опе of 


. the bayonet-cap slots a wide one, and providing the adaptor 


with а corresponding wide pin on one side. 
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If then the earthed pole of the installation is always 
connected to a particular (marked) terminal in the lamp- 
holder, and the frame of the portable apparatus is 
permanently connected to the wire leading to a particular 
(marked) terminal in the adapter, the apparatus will 
always be automatically and efficiently earthed when in use. 
Sach & modification of the lampholder need in no way 
interfere with the use of standard bayonct-cap lamps in it. 
If screw-cap lamps and adapters are installed, the required 
unidirectional character is, of course, already present with- 
out any modification. In the same way, if the portable 
apparatus were supplied from а wall plug, it would only be 
necessary to adopt one of the various forms of non-reversible 
plugs on the market to attain the same result. 

The advantages of such а system would include the 
important one of making the earthing reliable, as it would 
practically be under the control of the supply authority, 
instead of being the haphazard earthing of the individual 
consumer, 


The chief objection seems to be that the neutral wire 
would be practically converted into an uninsulated return, 
instead of being earthed only at one point in accordance 
with the existing Board of Trade regulations, but this rule 
should not prove an insuperable obstacle, and is, in fact, 
seldom strictly complied with. Also the difficulty of 
testing for earth faults on the live mains might be some- 
what increased. 


—— 


NBW AUSTRALIAN TARIFF. 


The complete schedule is now available in this country 
of the new Australian Customs Tariff which was recently in- 
troduced into the Commonwealth Parliament. It was pub- 
lished as a supplement to the April 22nd issue of the Board of 
Trade Journal. 

It has been known for some time that the revision of the 
Australian import duties was to be directed mainly towards 
the protection of existing Australian industries and the en- 
couragement of new ones. The schedule is not final, being 
under discussion in the Commonwealth Legislature, but it 
is not likely that any alterations will be passed which do not 
conform to the underlying principle of the tariff policy, viz., 
protection. 

The items of chief interest to the electrical and allied 
trades are given below. The new rates under the British 
preferential tariff are there compared with the old rates. 
The revised tariff provides also for a general tariff and an 
intermediate tariff. 

Tariff at New 
Sept. 25, 1918. ta-iff. 
Percent. Percent. 
Electrical machines and appliances, electric 

heating and cooking appliances. Ad. val. 10 30 
Electrical fittings consisting wholly or 

partly of metal, viz.; switches, fuses, and 

lightning arresters. Ad. val. 20 30 
Regulating, starting, and controlling ap- 

paratus for all electrical purposes, includ- 

ing distributing boards and switchboards, 

except telephone switchboards and tele- 

phone distributing boards Ad. val. X) 30 
Dynamo electrical machines, static trans- 

formers, and induction coils for all pur- 

poses, electrical fans. Ad. val. 25 30 
Telephones, telephone switchboards, tele- 

phone distributing boards and appliances. 

j Ad. val. Free Free 


Electroliers, gasoliers, chandeliers, pen- 

dants, brackets, zinc tubing, gas stoves, 

and gas rings. 25 35 
Metal filament. lamps 20 Is. per Ib 
Electrical articles and materials. Аге 


lamps, covered cable and wire, except 
cotton covered, electrical vacuum tubes, 


measuring and recording instruments. | 
: Ad. val. Free Free 
Cable and wire, cotton covered. Ad. val. Free 25 


Carbon manufactures of all kinds, including 

carbon blocks. Ad. val. Free 30 
Electrical fittings not containing metal to 

be dutiable according to material not 

elsewhere indicated, and therefore pie- 

sumably including batteries and accumu— 

lators (other than telephone). Ad. val. Free 271 
High speed reciprocating steam engines for 

direct coupling or directly coupled to elec- 

trical generators or to pumps, subject to 

departmental by-laws. Ad. val. 25 274 

On most of the items mentioned the general tariff is 10 per 
cent. above the British preferential tariff. 


. establishinent of artificially protected industries. 


It will be noticed that in the case of electric lamps the 
duty is now placed at 1s. рег lb. instead of 20 per cent. Under 
the general tariff it would be Зэ. per lb. This should go 
some way towards removing the difficulties lately experienced 
by British lamp manufacturers in competing with the Dutch 
lamp. It will be remembered that when the import duty 


was on an ad valorumn ” basis, the low cost of the foreign 


lamp nullified the British preferential rate. 

The most ardent protectionist in the Commonwealth is 
realising that new developments in its manufacturing in 
dustrieà^ do not depend solely upon the magnitude of the 
import duty payable upon competing imported manufactures. 
Additional forms of encouragement will have to be offered 
to capitalists and manufacturers if they are to be induced to 
launch out in any big ventures. Some guarantee of more 
settled labour conditions is essential. Restriction of output 
and strikes are too prevalent at present. It is true that 
in spite of such drawbacks, not a little progress has been 
made in iron and steel production and in the manufacture of 
numbers of metal products of the simpler forms. ‘There is 
a fair output, too, of machinery, and quite a lot.of assembling 
plants where locally-made parts are brought together with 
more coinplicated imported parts. But what is generally 
required in апу highly-protected industry is a broad and 
growing home market. And there is room for doubt whether 
the potential demand in Australia alone for all the manu- 
factured goods which it desires to make within its tariff 
barrier really justifies any lavish investment of capital in the 
About the 
present demand there is no doubt. It would seem preferable, 
however, in the interests of all, to satisfy it, especially as 
regards electrical material, by importing United Kingdom 
goods. This would at any rate make the new tariff a success 
from the point of view of revenue. 


We have received this week the annual report (1919) of 
the Australian Association of British Manufacturers, and their 
Representatives. It contains the following reference to the 
new tariff :— 

It is anticipated that the new Tariff Bill will be intro- 
duced to Parliament aluiost as soon as it reassembles. It is 
the avowed intention of the Government to grant substantial 
preference to Australian manufacturers, and with this policy 
the Association has no fault to find so long as it is carried 
out in an impartial manner, and without placing prohibitive 
duties оп British manufacturers or irksome duties on goods 
whieh cannot be manufactured in the Commonwealth. The 
Association is, however, not a free-trade organisation, but 
recognises the wisdom of the protectionist policy of the people 
of Australia, so long as that policy is not abused. Having 
granted reasonable and adequate protection to local manu- 
facturers, the Association then looks for reasonable and ade- 
quate protection for British goods as against foreign. It must 
be recognised that the old preferential rates of 5 per cent., or 
10 per cent., are no longer sufficient, owing to the enormous 
increase in the costs of manufacture in the United Kingdom, 
while the increase of costs in America and Japan are not so 
high. These countries also have less distance to transport 
their goods, and consequently lower freights. Therefore, to 
be of any assistance to the United Kingdom, preferential rates 
ranging from 20 per cent. to 30 per cent. must be granted 
to goods of British origin." 

Later the report refers to the prohibition of imports thus :— 

"Owing to representations received from local manufac- 
turers, the Government issued а proclamatfon towards the 
end of last year prohibiting the importation into Australia 
of certain goods except under licence. Your Association im- 
mediately approached the Chief Prices Commissioner, in 
whose hands the administration of this proclamation was 
placed, and he assured us that hcences would be granted for 
the importation of reasonable quantities of the prohibited 
goods. The administration of this office has, however, proved 
most irksome to traders, as applicants for licences have been 
required to satisfy the Commissioner with regard to numbers 
of matters about which it 1s most difficult for a private trader 
to obtain information. It is, however, hoped that the Govern- 
ment will see the follv of placing such irksome hindrances in 
the way of legitimate trade, and will in the near future permit 
merchants to carry on their business in a normal manner.” 

“ Following on the passing of legislation by the Victorian 
Government as to the marking of specified gooda with the 
naine of the country of origin, the Association has collected 
a quantity of information from British. manufacturers and 
British. associations as to the goods which it is considered 
should be so marked, and this information has been passed on 
to the Government. The Governments of the other States 
have also been approached and urged to pass similar legisla— 
tion, but up to the present thev have not fallen into line." 

The Council of the Association reporta a considerable in- 
crease in membershin—the total being 761, as against 693 a 
year ago; 466 are British manufacturers and 295 are repre- 
sentatives of British manufacturers. 


New Irish Industry.— The Electrolytic Copper Co. is 
negotiating for the purchase of a large part of the ground of what 
was until recently Kynoch's factory at Arklow, Co. Wicklow, for 
the purpose of starting a new mineral industry. 
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THE METROPOLITAN-VICKERS RATEAU PRESSURE-REDUCING STEAM TURBINE. 


WHERE central heating is employed for large buildings the 
amount of steam required for this purpose might be utilised 
to great advantage for the generation of electric power. 

By generating heating steam at 150 to 250 lb. per sq. in 
and passing it through a back-pressure or pressure-reducing 
turbine before it is exhausted to the heating main, а con- 
siderable amount «cf power may be generated for а small 
additional expenditur of coal. 

Where the whole of the exhaust from the turbine can be 
utilised irrespective c^ the load on the generator, a back- 
pressure turbine is generally installed; but the instances in 


i D 
alain is^ NX 


A] 


Sivas te wrATBAR 


which this type of turbine can be employed are limited, since 
it generally ^appens that the demand for heating steam is 
irregular and does not coincide with the demand for power. 
In other words, whereas with a back-pressure turbine there 
is а direct connection between the amount of steam available 
for heating purposes and the work which can be done by the 
turbine, there are other and more numerous schemes of 
power plant in regard to which the amount of power required 
and the demand for heating steam bear 
no relation to each other. A turbine is 
therefore required which will give either 
heating steam or electric power inde- | 
pendently, and as the demand for either 

varies. These requirements are met by 

the pressure-reducing turbine, which 
consists of a back-pressure turbine and 

& low-pressure turbine arranged within 

one casing and having one shaft. The 

chief merit of this combination is that 

16 possesses the advantages of an ordi- 

nary high-pressure turbine, in that low- 
pressure stages are provided, through 

which сап be economically expanded to 
condenser pressure, all surplus steam 

which has not been discharged into the 
heating mains. 

_ It is of vital importance in some heat- 

ing processes that there should be no 
trace of oil in the steam used for heat- 
ing. This applies particularly to those 
cases in which the heating steam comes 
into direct contact with the liquid to be 
heated. But even if a surface heater is 
employed, the presence of oil is a serious 
disadvantage, since it leads to fouling of 
pipes and heating surface, thereby con- 
aiderably reducing the efficiency of the 
heating apparatus. 

With a back-pressure engine the difficulties of separating 
the oil carried over with the exhaust steam are very great, 
especially where superheated steam is employed. 

‚ The best result which can be expected from an oil separator 
18 that the-steam leaving the separator will not contain more 
than 0.35 grain of oil per gallon of condensed steam. As- 
suming that this result is obtained on an installation where 
40,000 Ib. of heating steam per hour is required for 3,000 


Fic. 1.—SEcTION or METROPOLITAN-VICKERS PRESSURE-REDUCING TURBINE. 


hours per annum, this would mean that in a year some 550 lb. 
of oil would be carried over to the heating plant. 

The steam discharged from a pressure-reducing turbine is 
entirely free from oil, consequently there are many instances 
in which a decision must be made in favour of the turbine on 
this point only, especially as in many cases a pure water 
supply is of considerable importance for boiler feed purposes. 

A typical Metropolitan-Vickers pressure-reducing turbine is 
shown in diagrammatic form in fig. 1. In this illustration 
the steam chest and valve gear are shown attached to the 
top half of the cylinder. This is merely for the sake of 
facilitating an inspection of their func- 
tions. In practice the steam chest and 
valve gear are placed at the side of the 
turbine. This arrangement has been 
found satisfactory for many reasons, for 
instance :— 

1. The mechanism of the governor 
gear and valve is accessible and con- 
venient from the point of view of opera- 
tion. 

2. The pipe connections are simple 
and do not form a source of obstruction. 

3. With the steam chest and valve 
mechanism attached to the lower half of 
the cylinder, there is nothing to inter- 
fere with the removal of the top half of 
the cylinder. It is not necessary to 
break any pipe joints or dismantle any 
valve mechanism in order to open up 
the turbine for inspection. 

Considering fig. 1, steam from the 
high-pressure main, at some pressure 
usually between 150 and 220 lb. per sq. 
in. Ьу gauge with а superheat varying 
from zero to 300 deg., passes through 
the stop valve and high-pressure 
governor valve A into a steam belt which 
feeds the nozzles of the first stage. It 
then passes through a velocity wheel and 
a Rateau stage before being discharged 
at some pressure between 60 lb. per sq. 
in. by gauge and atmospheric, into the 
heating main via the non-return valve J 
and the stop valve c. 

When the load on the generator is 
such as to require more steam than 1з 
demanded for heating purposes, a cer- 
tain quantity of steam is automatically by-passed by valve B 
to the L.P. portion of the turbine in which it is expanded down 


.to vacuum in the condenser. 


The automatic valve B depends for its operation upon 
variation of steam pressure behind the first Rateau wheel, 
this variation in steam pressure in turn depending upon 
variation of load on the generator and adjustment, if any, 
in the quantity of steam passed to the heating mains. This 
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Fig. 2.—9,000-k W. METROPOLITAN-VICEERS RATEAU PRESSURE-REDUCING TURBINE. 


automatic by-pass valve should maintain the heating steam 
pressure sensibly constant. 

If at any time the amount of steam required for heating 
exceeds that which corresponds to the load on the generator, 
the deficit is eupplied from the high pressure steam supply 
through the reducing valve n. | 

In order to prevent steam from the reducing valve в, or 
from another set, passing through the heating main inte 
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the low-pressure end of the turbine and causing the machine 
to race, & non-return valve J is provided. : 

Ав & precaution against any undue increase of pressure 
being produced in the high-pressure end of the turbine by 
the automatic by-pass valve sticking in the event of stop 
valve с being closed, an automatic relief valve is provided 
on the heating steam outlet from the turbine. 

When, with a given electrical load, the demand for heating 
steam decreases and the supply is throttled at valve c, the 
pue behind the first Rateau stage at once increases. 

is increase in pressure is communicated to the underside 
of piston D, which is lifted, thereby admitting oil by means 
of relay d to the underside of piston f, which in turn lifts 
valve p, thus by-passing surplus steam to the low-pressure 
stages. 

When no heating steam is required, the whole of the steam 
entering the turbine passes through all the stages into the 
condenser, and under these conditions the machine operates 
as an ordinary high-pressure turbine. 


PROTECTION OF AC. SYSTEMS WITHOUT 
USE OF SPECIAL CONDUCTORS. 


At Manchester, on March 23rd, Major K. Edgcumbe’s paper 
on the above subject, an abstract of which appeared in our 
issue of February 20th, was read and discussed before the 
NORTH-WESTERN CENTRE of the INSTITUTION ОЕ ELECTRICAL 
ENGINEERS. 


Мг. Н. К. Ratcuirre thought that the various ingenious 
devices described did not constitute the final solution of this 
problem; in gear of that description the essential thing was 
absolute simplicity. The author dealt with feeders and dis- 
tributors indiscriminately; the line of demarcation between 
H.T. feeders and distributors was rapidly disappearing, which 
he thought was untortunate. brom it arose half the 
necessity for this protective apparatus, half the troubles on 
systems. At the present time by H.T. systems they meant 
something between 5,000 and 10,000 volts, but in the majority 
of cases the actual economic conditions would soon require 
that those should be regarded as quite moderate pressures. 
That, again, would be а very good thing, because he thought 
it would simplify the problem to some extent when pressures 
were raised, as they would be, to anything between 20,000 
and 60,000 volts. New н.т. mains would be laid which they 
would be able to recognise as feeders pure and simple, and 
the present H.T. network would distribute only. 'Ihat would 
facilitate the separation and isolation. of the various com- 
partments of the system and the use of some such devices 
as the author had described, though in a very moditied form. 
He agreed that pilot leads did not provide the general solution 
of the problem, but at the present time they provided the 
simplest and most definite solution—at any rate with regard 
to such apparatus as was available. Continuity of eupply 
became of very much greater importance with reduced work- 
ing hours; to be shut down for half an hour was a very big 
item, therefore continuity of supply miust not be sacrificed 
even for some slight gain in eíticiency ; it was the more im- 
portant consideration of the two. With regard to the sim- 
plicity of the apparatus involved," he could not altogether 
agree that the apparatus the author had described fell within 
that category. Не had quite as much faith in the cable as 
he bad in the protective gear. He thought that much of the 
time devoted to the protective devices and the expense could 
be employed in another direction, and the return for the 
outlay would be just as good as wus afforded by the protective 
gear. With all due respect to manufacturers potential trans- 
foriners were notoriously the weakest link on a evstern, and 
he should not like to think that the safety of the system was 
dependent upon such a device. lt was mainly old systems 
that required to be linked up and connected, and they were 
the very svstems in which compromise was required. He 
considered one of the finest forms of cable protection was 
а test sheet; it had the advantage that it did not wait for 
the fault to occur, but gave warning that such a fault would 
arise in the distant future, and one had ample time to cure 
it before any actual operating troubles arose. With regard 
to fireclay resistance iu the various forms, and he had not, 
аз a rule, found them reliable. He was a great believer in 
metal, and did not feel the necessity for a resistance having 
a negative temperature соећеепё. A resistance in parallel 
with the current transformer did not appeal to him; such a 
transformer was not particularly suitable for operating in- 
struments at any rate. The same amount of protection would 
be afforded to the transformer, and probably also to other 
apparatus in circuit, if choke coils or something of that sort 
were used. | 

Мг. G. A. CHEETHAM suggested that the difficulty was not 
the use of special conductors for protective purposes, but the 
fact that such systems were evolved at a rather late stage in 


the development of the art when a large number of transmis. 
sion schemes were alear in existence. The introduction of 
special conductors was only required for fault discrimination : 
a perfect system could readily be designed without such con. 
ductors, where discrimination was unnecessary. For example, 
a single feeder was completely protected by ''core balance " 
and overload relays. He agreed that there was considerable 
danger in disconnecting apparatus too early when that ap. 
paratus had not itself developed а fault, but is merely dis- 
turbed due to а fault at another portion of the network. He 
was not in favour of retarding the operation of leakage 
relays. He failed to see why the addition of fuses in the 
pilot wires of Merz-Price apparatus slowed down the operation 
of the apparatus on the occurrence of an earth fault. With 
reference to the adaptability of protective gear to various 
portions of a network, he was impressed by the diversity and 
complexity of recent developments in protective devices taking 
place in America, where the underlying principle was the 
differential scheme as outlined by the author. As the system 
grew the interlocking necessary to provide for the changed 
conditions occasioned by the tripping of a breaker became 
complicated. The *' watertight” compartment principle of 
the Merz-Price or Merz-Hunter schemes was here a decided 
advantage as it enabled a ready step-by-step extension without 
further complication. He supported the author's opinion that 
protective-gear connections should be kept entirely separate 
from the instrument connections. 


Mr. J. 5. Peck thought that all operating engineers were 
rather sceptical of the relay. Some of the relays mentioned 
by the author appeared to be a very great advance on any- 
thing which had been done before. That the leakage 
current could be limited by the amount of resistance in the 
earth connection was true to a certain extent, but the charg- 
ing current on the system also had a very great effect upon 
the amount of current which flowed to earth or the earthed 
point. When the amount of cable connected to the system 
was comparatively small it was possible to run with an 
earth fault for several minutes; but as the amount of cable 
connected to the system increased the charging current be 
came of very great value, and an earth would develop into 
a short circuit in а very short period of time. No matter 
how much resistance was put into the earth connection this 
very heavy current would always flow to earth. To prevent 
the risk of fire in the generator in the case of breakdown 
it was necessary to disconnect it instantaneously. 


Mr. HAWKINS, an inventor and co-patentee of a protective 
system which employs special conductors, explained the 
system for which he held himself responsible to some extent. 
He and his colleague started with the maxim that э main 
generating station should not be automatically disconnected 
except in the event of a fault to earth. By a process of 
elimination they came down to the Ferranti-field transformer 
as, In their opinion, the most stable type of protective device. 
The final idea was to fix a Ferranti-field transformer at each 


‘end of the feeder. and connect its secondaries by pilot wires. 


This system would give the advantages that had been put 
forward as desirable. In his opinion, pilot wires might in 
themselves have other and distinct uses, and further uses 
might arise in the future. Admitting that they might be 
desirable for such things in the future the addition of a few 
more was not really a very serious problem. The pilot cable 
was the only known means of obtaining an instantaneous 
valuation of the conditions prevailing at each end of the 
cable at any moment. That the Merz-Price and split-con- 
ductor systems worked in watertight compartments, he agreed 
was an advantage. With regard to rapidity of action, he 
claimed that the Ferranti-field transformer was one of the 
most rapid acting gears at present in use. As far as feeder 
cables were concerned, he agreed that the utmost rapidity of 
action was desirable. 
tion of time lag to prevent the ill-effecta of a fault left on tbe 
system. With regard to the author's estimate of the possible 
magnitude of a fault, the speaker thought that of itself was 
a clear instance of the desirability of getting the fault off the 
svstem ав soon as possible. | 
Mr. Romero, referring to the author's recommendation 
that the same type of differential reverse relay be used at the 
generating station end as at the sub-station end of parallel 
feeders, said it appeared that this would be a very uncertain 
вуеш of protection, and almost as likely to trip the sound 
feeder at the generating station end as the faulty feeder. 


Mr. Н. WiLLIAMS asked whether the author was satisfied 
that such close time-lag setting as 4. 1 and 14 seconds could 
be actually obtained in practice? Such tests could not be 
taken with an ordinary stop watch. He had tested various 
tvpes of time-lag devices on much coarser settings than 
those mentioned above, and as a rule the errors were Very 
considerable. 
be made to avoid direct-current tripping. especially where 
batteries were required owing to the large increase in mam- 
tenance cost. With regard to the checking of relay кош. 
he agreed that it was most important to check the relays wi 
the current transformers, more particularly in order to ascet- 
tain if the ratio error was excessive as а result of the load on 
the secondary side being too high. | 


Mr. Ferauson thought that between the scheme di 
ward for e ring maim end the split conductor or Merz- 


He did not agree that it was the fune- 


In the speaker's opinion every effort ehould. 
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gear, there could be little doubt but that the split conductor 
or the Merz-Price would be infinitely preferable. Al scheme 
employing overload and reverse relays would be very diffi- 
cult for the operative engineer. It was all right to set relays 
with а ditterence in setting of a quarter of a second, but then 
account had to be taken of variations in the time for the 
operation of the oil switches themselves. Furthermore, 
changes in existing conditions would involve trouble, also 
extension would necessitate readjustinent of all the relays. 
The Merz-Price and the split-conductor gear were the right 
forms of protective gear to employ for new systems. With 
regard to the scheme employing differential reverse relays for 
duplicate feeders, he thought this gear could be simplified 
at the. generating station end by the employment of the 
Ferranti- Waters protective gear, which was the same generally 
In principle, the chief ditterence being that core balancing 
was employed. A ring transformer was slipped over each ot 
the duplicate cables at the generating station end; there were 
two windings on each of these transformers. Two of the 
windings were opposed to one another, and were connecteu 
to two reverse relays, the other two windings being kept in 
series and were equivalent to the potential windings of the 
reverse relay. The result was that only two relays were 
required instead of six. The current transformers were of 
the ring type, and did not introduce trouble due to defective 
insulation; the potential transformers were entirely eliminated. 
For the generating station end, therefore, and double feeders, 
the Ferranti-Waters gear, which had not been described, 
was infinitely preferable. It was also applicable to sub-sta- 
tions where there was an alternative source of supply. II 
there were three or four feedrs in parallel, or if it was con- 
nected up in the form of a ring, the same system was ap- 
plicable. The tendency now was to eliminate relays as far 
ав possible, and operate directly with the fault current оп 
the oil switch, and thus do away with any necessity for an 
independent source of supply. 

Major К. Ерссомве, in reply, said that the gear he ein- 
ployed was simple. It was well tried and well understood, 
and there were no quaint devices about it, no contacts in 
series or anything of that sort. It was false economy not to 
spend a few pounds, it might be a matter of only £50 or £100, 
if one had a large amount of capital in which a much bigger 
amount of capital was tied up. Potential transformers were 
liable to break down, but that was not likely to happen just 
at the moment they were required to trip; if the potential 
transformers could be connected in star to earth it would 
be an advantage. Не did not recommend a time lag for 
its own sake, but mentioned one or two incidental advantages 
of a time lag if it was used for any other reason. In a great 
many cases, particularly on the smaller systems, в time lag 
was not such & serious disadvantage, and it had a great many 
advantages in giving discriminative action. Special conductors 
unfortunately changed from year to year, so there was no 
finality about them. He agreed that generator protection 
should be as instantaneous as possible. If the machine was 
still doing useful work on the busbars, he did not know that 
it was necessary to cut it off instantly. He still thought 
reversal was the criterion, but would not say that definitely. 
Mr. Hawkins's scheme was very interesting. The Ferranti- 
field arrangement did not embody a leakage trip and core 
balance; it was simply a specialised form of transformer which 
got over the inequality of the action of the various cores on 
the transformer. Mr. Hawkins's scheme only dealt with 
leakage trip. If he got a more or less equal fault on it, апу 
fault between phases, it would not trip his gear until ít got 
to earth. It was essential for those who were keen on getting 
the thing out quickly to try to MEE it out before it had got 
to earth. Some of the old relays did trip on & forward cur- 
rent, which was about twenty times full load. That was due 
to interaction between the fixed series winding and the fixed 
n winding and the compensating winding, but that 

ad been got over now by putting the motors in parallel and 
not in series. Не could not agree that D.o. tripping was a 
mistake or that batteries were unsatisfactory. That was the 
ideal method of tripping, and everybody seemed to be coming 
to that view now. In the States they were doing the same 
thing. To trip with the lead current was unsatisfactory, 
because it varied over such enormously wide limits. His 
reason for not introducing the Ferranti-Waters scheme as а 
solution was that 16 was not quite universal enough. It was 
perfectly all right at the generator end, but if one was using 
another relay at the further end it was a mistake to change 
the type of relay at the generator station end, because one 
might get a different shape of curve and different times, and 


so on. It was much better to use the same at both ends 


Also the Ferranti-Waters scheme would not do for a cab 
where one might get reversal. 


* 


— 


AT Birmingham, on March 17th. Major K. Edgeumbe's paper 
was read and discussed before the SoUTH-MIpLAND CENTRE of 
the INSTITUTION. 

Mr. G. Roaers thought the paper contained a lot that was 
well known, but there were one or two new features of 
great interest, particularly the design of the reverse-current 
relay. which would have many useful applications providing 
that in practice the characteristics claimed in the paper were 


satisfactorily obtained. The leakage and overload protection 
of а feeder seemed to be, where the neutral of the system 
was earthed through a resistanc, an almost ideal arrange- 
ment tor а single outgoing feeder or for а consumer's supply. 
‘Lhe use of fuse-shunted solenoid protection for в euuple 
circuit in which a discriminating time lag was not required 
was not only the sunpiest metnod avaiable, but was per- 
fectly satistactory in operation. Air dash-pots were not always 
satisfactory, and where the fuse-shunted solenaid could not 
be used the induction pattern inverse time lunit overload 
relay with separately adjustable current and inverse time 
settings was the most satistactory device to adopt. With 
reference to the sput conductor system, it would not be 
advisable to rely entuely on the split conductor relay. Over- 
load relays should be put in circuit at both ends of the feeder 
if 16 was possible for current to pass through the feeder from 
either end. Ihis provided a complete system of protection, 
which was equally as good as the combined leakage and 
overload relay suggested by the author. ‘lhe suggestion for 
the protection of parallel feeders with differential reverse 
relays was interesting, but since there was always the danger 
of an unbalanced load on the feeders, this method was not 
likely to have a very wide application. The author's sugges- 
tions for the protection of a ring main system was interesting, 
but, since the reverse power relays on the inter-connector 
cable between the two sub-stations might be called upon, in 
the event of one of the feeders from the generating etation 
being tripped out due to & fault, to carry the full load current 
to the sub-station, 16 would be necessary for the setting of 
the reverse power relay to be very high. It was not clear, 
therefore, where the advantage of the reverse power relay 
came in over an overload relay which would operate with 
current flowing in either direction. 

Mr. W. WiLsoN supported the use of suitable shunt 
fuses for affording a time-limit to trip coils, in spite 
of the author's condemnation of these as being capricious 
in their action. A fuse-wire supported in such a manner 
that it did not touch its supports except at its extremi- 
ties, and composed оѓ a metal that did not expand 
sufficiently to permit sagging against the walls of the 
glass tube in which the switchboard fuses were gener- 
ally contained, would give a time curve of surprising regu- 
larity. It was, however, true that the operation of a fuse 
depended on other circumstances than the magnitude of the 
overload. Conductors would come to grief sooner when they 
were heated than when they were cool, and the fuse, by also 
blowing more readily when hot, afforded sound protection 
when an electromagnetic device would fail. The solenoid 
and dash-pot pattern only gave an approximate protection, 
for the plunger did not begin to move until the actual over- 
load had occurred, irrespective of the state of the cables, &c. 
when the overload had come on. The thermal relay (or 
thermal breaker) would give the same protection as the fuse, 
in that it would represent the conductor in its behaviour, 
and its condition would vary just as that of the circuit did; 
it was much simpler, and was less susceptible to faulty use. 
At the same time, both fuses and circuit breakers gave excel- 
lent adjustment, the former by the alteration of the gauge 
of wire, and the latter by the adjustment of the sag of the 
resistance strip. 

Mr. R. G. JAKEMAN said, with regard to single interconnec- 
tors, that if the fault occurred when the interconnector was 
lightly loaded, the full overload current must flow into the 
fault before the relays would act. The author stated that 
the circulating currents between two machines in parallel due 
to hunting were very much out of phase with the voltaze. 
Actually, however, these currents were practically in phase 
with the voltage, since they represented the svnchronising 
power, which was the power tending to pull the machines 
back into their correct relative positions. 

Dr. С. КАРР thought that engineers would be pleased to 
learn that protection could be obtained without the use of 
pilot wires. Their utility became doubtful when, on account 
of subsidences in the ground there was a chance of pilot 
wires being broken without the staff at the power house 
knowing it. The author's method had, further, the merit of 
simplicity. It did not, however. touch the protection of 
machines from the heavy blow which the winding received 
in the first moment of an explosive short circuit. To a certain 
extent this was also the case with regard to heavy feeders. 
When the grading of time lag in the different parts of the 
distributing plant had to be done to the fraction of a second. 
it could not be тегу definite. If it were possible to permit 
a somewhat longer time all round the grading could be 
made more definite, and less delicate relays, not liable to act 
prematurely, might be emploved. This meant giving up the 
use of circuit breakers in order to save machines or circuits 
from the first rush of a short circuit current. and adopt for 
this purpose the well-known method of added inductance. 
This meant that they must lower the power factor of the whole 
system to such à value that economical working became im- 
possible. But there was a remedy. If they installed at the 
delivery end of the lines apparatus to inject leading K. v. A. 
they again raised the power factor, and it was this policy 
which seemed to solve the problem of something very near 
absolute protection. At а first glance the proposition might 
seem paradoxical, incurring additional expense without 1m- 
proving the general condition as regards protection, but this 
reasoning would be fallacious. If they recognised that only 
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the P. r. at, say, from 1 load upwards mattered, they might 
employ a cheaper source of leading K.v.4. than either con- 
densers or synchronous machines, namely, any type of phase 
advancer fitted to individual motors. If the consumer 
used small motors or even large squirrel-cage motors static 
condensers were the only possible ineans of his obtaining in 
his own plant & good P.F. If he had large slip-ring motors 
he could use a phase advancer, and although his P.F. at light 
loads would not be so good as with condensers, his P.F. at full 
load or overload would be in the neighbourhood of unity, 
and that was all the supply cmpany could reasonably demand 
in return for the concession in a tariff specially designed to 
induce customers to counterbalance the lowering of the b. r. 
m to the employment of inductances for protection of their 
plant. | 

Mr. W. BnEW eaid, with regard to the leakage transformer, 
that special precautions would be advisable either in the 
design or location of this transformer to shield it from etray 
magnetic fields such as might be set up by violent disturbances 
upon neighbouring circuits. In connection with the protec- 
tion of parallel feeders, he hardly thought the method sug- 
gested could be regarded as а general solution of the problem. 

With two parallel feeders of equal lengths and sections, but 
differing appreciably with regard to inductance and capacity 
respectively, i& was obvious that the larger share of the load 
would pass from one cable to the other and vice versa accord- 
ing as the power factor was leading or lagging. In the case 
vè short heavy current single cables also the current dis- 
tribution might be seriously upset if the areas enclosed by 
each pair of cables forming flow and return were unequal. 
The magnitude of the triple frequency current loss assumed 
was, he thought, larger than was likely to be experienced 
with modern plant. Even were it much less, however, the 
annual loss capitalised should in the case of large generating 
units fully justify the adoption of efficient means to eliminate 
it. These triple frequency losses were not easily measured 
with accuracy, but if а generator could be run as a synchro- 
nous motor the difference between the two sets of watt- 
meter readings would give the loss. The power required to 
drive the motor measured by the two watt-meter method did 
not include the triple frequency loss, whilst the power mea- 
sured under the same conditions by the three watt-meter 
method with pressure coils connected to neutral point did 
include it. He strongly urged that the most important feature 
of a relay-control system should be its power to indicate 
clearly when, and where, a fault had occurred. Under the 
mental stress of an emergency apparently logical conclusions 
might be quite misleading, and this was especially likely to 
be the case where the seemingly erratic action of a number 
of instruments and circuits had to be interpreted. A good 
deal of expensive apparatus had been installed and '' tied пр” 
. in the past on this score alone. 

Mr. A. T. TaurMan said the arrangement for the protection 
of & system comprising two generating stations and four sub- 
stations was all right providing the interconnector between 
the generating stations was large enough to transfer load 


from one to the other, in case of trouble at either station. 
With regard to the checking of relay settings, the initial test 
after the relay had been installed in its working position 
should be from the primary side of the current transformer. 
‘his method tested the current transformer, relay and wiring, 
practically under working conditions. 

Mr. J. MonTON referring to the use of reverse relays for the 
protection of generators, and that only an independent 
supply for the pressure element of the instrument would 
give any sense of security, said that such an independent 
supply might easily be obtained by installing & unity ratio 
potential transformer acioss a reactance, the voltage obtain- 
able being governed by the current flowing in the reactor, 
and, further, under faulty conditions the normal current 
might be increased many times, thereby giving a propor- 
tionate increase in the pressure across the terminals of the 
potentia] transformer with a resultant increase in power for 
the satisfactory operation of the relays. It seemed to him 
that some advantage might be gained by putting half the 
total reactance in the machine itself, and the other half 
external to the machine. With this arrangement there would 
be no difficulty in providing the independent supply sug- 
gested for the relay potential coils, but i¢ might be necessary 
to install eome apparatus for the purpose of cutting the unity 
ratio potential transformer out of circuit at some pre-deter- 
mined pressure limit, say, 400 volts, for in the event of the 
reactor being called upon to perform the function for which 
it was primarily installed, the voltage across its terminals 
e rise to any figure between zero and full phase 
volts. 

Mr. W. E. Groves said the four cardinal points mentioned 
at the commencement of the paper required a limitation ot 
the number of protective devices employed. These considera- 
tions made the layout described more applicable to under- 
takings of moderate size than to large systems. With an 
unearthed neutral a fault on one phase only might hang on 
for a considerable time, ultimately developing a complemen- 
tary fault on another phase and on an entirely independent 
line. These faults between phases simultaneously pulling 
two lines out of commission might occur at а very incon- 
venient time, and it was not possible to quickly locate a eingle- 
phase fault without resorting to earthing. А weak spot. 
which would not stand the extra strain imposed by the 
original fault, was better disclosed, but not when one was 
occupied with another breakdown. The Merz-Price svstem 
could be extended to cover any mains or gear, but it intro- 
duced complexity. In connection with closed ring mains. 
the epeaker devised an adaptation of Merz-Price protection 
to cover & complete consumer's sub-station, and the adjacent 
length of main. In order to reduce the amount of apparatus 
overlapping current transformers were proposed, but even 
this modification did not make the scheme worth pursuing. 
ond events had proved that it would not have been justified. 
For mains laid under favourable conditions it was illogical to 
protect cables and leave the more vulnerable switchgear un- 
protected, 


AUTOMATIC ELECTRIC WEIGHING MACHINES AS USED WITH MACHINE PACKERS. 


By VICTOR SIMS. 


(Abstract of a lecture delivered at the JUNIOR INSTITUTION OF ENGINEERS.) 


AUTOMATIC weighing machines comprise a large and varied 
field of mechanical ingenuity. Automatic electric weighing 
machines, as used with machine packers, are adapted for 
weighing granular and other substances. ‘To appreciate fully 
the functions of the weighing machines it will be well to 
outline the process in which they play a part, in this case the 
conversion of the l-cwt. chests of tea as imported, into the 
familiar packets. From the chests, the tea passes through 
а mill or grinder which is furnished with magnets for ex- 
tracting nails, and an arrangement of inclined sieves by means 
of which pieces of paper, wood, &c., are separated from the 
tea. After this it is blended in revolving druuis, and trans- 
ferred in sacks to hoppers which feed the weighing machines. 
These weighers are situated over packing machines in con- 
junction with which they work. 

The packing machines cut from a roll of paper, fold into 
& bag, and at the right instant the weighers drop a weighed 
quantity of tea, the bag is then folded at the top and pushed 
out along a slide. The rows of packets are next put bv 
hand on trays, and the trays on trolleys. The folded ends 
of the packets are then sealed by sticking labels round them: 
this may also be done by machinery. 

There are two types of packers, the principles being some- 
what similar, but the mechanical details vary. One tvpe is 
by Job Day & Sons, the other by Rose Bros. The Rose” 
{уре тау be fairly considered the more modern machine, as 
the design is such that it may safely be worked at double 
the speed of the ''Day." The latter is furnished with a 
single funnel fed by two weighers, while the former has 
twin funnels fed by four weighers. 


All types of weighers are operated by receiving an impulse 
from the timing switch. This starts a cycle of operations 
which consists of the release of a weighed quantity, followed 
by the weighing of another in readiness for the next impulse. 
By this means, any variation in speed of. weighing occurs at 
the end of the cycle, and this necessitates means to prevent 
another cycle starting, if a previous quantity is not fully 
weighed. 

To obtain accurate weighing, the substance should be fed 
on a beam in a fine stream when nearly balanced, but in 
many cases this would take too long to fil, so means are 
provided to perform the weighing in two or more operations. 
The methods of doing this vary in the different machines, but 
speaking generully one type operates by dropping a certain 
measure, and completes the weighing by means of a fine 
dribble. The other type weighs both quantities on beams. 
and æ very excellent machine weighs any one quantity on 
ы ТРЕК beains, attaining its full weight on the 
ourth. 

One type of '' Southall & Smith " machine, the simplest of 
which type has a single beam and performs the weighing in 
one operation, consists essentiaily of a box-type frame which 
contains the beam and a cam shaft. The pan consists of a 
receptacle, the bottom of which is closed by a hinged counter- 
balaneed lid, which 18 normally held tight by a small electro- 
magnet. Behind the feed box is a slide. magnet, and con- 
tacts, which constitute what may be called the “ cut-off ” 
mechanism. On the side of the machine is another magnet, 
armature, slide, and clutch, so arranged that when the 
circuit is closed through the timing switch and magnet, the 
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slide is released and the clutch operates, driving the cam 
shaft one revolution. During this single revolution, which 
may occupy one second or more, the following operations are 
executed. The circuit of. the pan magnet is momentarily 
broken, releasing the previously weighed quantity. The slide 
behind the feed box 1s moved by cam and bell crank lever 
up to the magnet, which retains it against the tension of a 
spring. This opens & narrow channel from the feed box, 
which contains & revolving star wheel, ensuring а continuous 
and even feed. The feed continues till the beam is turned, 
the rear end rising and breaking the circuit of the magnet 
retaining the slide, which flies back, cutting off the feed. 

The machines for weighing larger quantities have the ad- 
dition of a bulk feed." Ihis is obtained by dividing the feed 
box into two portions. The fine feed is retained as described 
above, but the capacity of the other portion can be adjusted 
by means of а screw and movable plate. A cam is timed to 
depress the rear of the beam when the feeds open, to prevent 
bouncing, afterwards rising to permit free motion. For the 
smaller quantities, the measures are merely opened at the 
bottom during a brief interval. In the larger machines a 
slide cuts off above, before opening below. In a later type, 
this -first quantity is weighed on a beam against the tension 
of a spring. The clutch for the fine feed is controlled by the 
slide which performs the cut off." The other is operated 
by a magnet in circuit with a contact, which 1s closed when 
the primary weighing is complete. In this position the clutch 
is free, i.e., feed is stopped. In operation, the contents of 
the firat beam are dropped into the second, which has just 
released its own contents. Directly the first beam is thus 
lightened, contact is broken, a spring releases the tngger, 
which causes the clutch to engage and drive the feed till 
contact is again made. On all those types of * Southall " 
machines a contact in series with the side magnet is ar- 
ranged to be broken while the fine feed is open. This pre- 
vents premature release of an incomplete weight. | 

The construction of an early type of Driver machine 
is somewhat different. Two machines are built together, 
constituting a twin or duplex weigher, but each may be con- 
sidered as а separate unit. The clutches are released by 
magnets and plunger stops. The clutch for driving the fine 
feed is also released by a magnet which is interconnected 
with a relay on top of the machine. In operation, the 
central traverse cam shaft is rotated for one revolution, in 
consequence of the magnet in series with the timing switch 
releasing the clutch. This shaft mechanically opens and 
closes the pan, and electrically starts the second shaft, which 
simultaneously closes two contacts for a brief period, and 
operates the bulk feed by closing the measure at the top, 
opening at the bottom, returning to its original position by 
closing the bottom, and opening again at the top. One 
of the contacte із for energising a magnetic beam lock; the 
other starts the fine feed by releasing the clutch. When 
weighing is complete, the beam falls and energises the relay 
which breaks the circuit of the magnet for the fine feed 
clutch, thereby arresting its motion. Premature release 18 
guarded against by connecting the beam contacts in series 
with the magnet which releases the first clutch. Thus, the 
beam must be down before another operation can be started. 

The later type of "Driver" machine is an excellent 
design; being far less complicated than any other, and if 
adjusted correctly is quite as accurate. Weighing is per- 
formed on two consecutive beams, except for the smallest 
quantities. А friction clutch, when released, drives в cam 
shaft one revolution, opening the two pans mechanically; the 
full weight dropping down the funnel, and the half weight 
dropping into the next pan as soon as it is closed. The two 
beams are fed froin a single trunk by means of roller feeds 
driven by magnetically released friction clutches. The 
magnets, in circuit with contacts on their respective beams, 
release the clutches till the beams are turned. To diminish 
bouncing, these are compounded. The cams ure also con- 
toured to steady them after opening the pans. А contact, 
broken by the magnet when the fine feed is running, prevents 
preinature release. | 

The best machine from a mechanical point of view is the 
“ Popoff.” Here the weighing is performed on four con- 
secutive beams. Essentially. it consists of four beam units 
arranged under a table which is capable of intermittent 
partial rotation. The table has five equally spaced circular 
excisions, which looselv support an equal number of light 
, spun aluminium cups. In operation, а magnet in circuit with 
the timing switch, releases the one-revolution clutch. The 
table lifts the cups off the beams, shoots round one-fifth of a 
revolution, and lowers them on to their next. The fifth cup, 
which has already attained its full weight. is then tipped. 
As each cup attains its weight. the beam falls and completes 
the circuit through the magnet, drawing down the armature, 
releasing the lever. therebv stopping the corresponding feed 
bv withdrawing the clutch. The levers in falling open the 
circuits by means of spring contacts, thus saving energy, 
also taking the inductive break instead of the relatively 
delicate beam contacts. A fifth spring contact is in series 
with the mamet which releases the one-revolution clutch, and 
constitutes the means for ensuring that all weighing opera- 
tions are complete before being repeated. 

Having now brieflv described the various machines, I will 
indicate the manner in which they are generally arranged 


with regard to the packer. The Day packer, making 
about 30 bags a minute, is fed by two weighers, which are 
usually built right and left hand constituting a ^ duplex 
weigher. In this case the funnels unite and feed through a 
single one on the packer. Ihe Hose," making about 60 a 
minute, is fed by two twin or duplex weighers forming a '' qud 
set." ''Southall " machines are arranged 1, 2, 3, 4, operating 
1 and 2, then З and 4; 1 and 3, 2 and 4 funnels unit into 
two oscillating ones on the packer, filling two bags at а time. 
By arranging one wide funnel under each twin, and wiring 
во ав to operate 1, 3, 2, 4, instead of 1, 2, 3, 4, з more simple 
funnel arrangement is obtained. Driver“ quads are ar- 
ranged in this manner. The speeds of both type of packers 
can be varied within limits; the actual speed is governed 
by the best average speed of the weighers working in con- 
Junction. Small quantities can be weighed faster than larger. 

Timing and Bag Switches.—The former are operated by 
cam shafts on {һе packers, for making contact to start 
the weighers. The latter are operated by the pressure of the 
bags when they are about to be filled; if these are absent, 
the corresponding circuits are opened. A tumbler switch is 
also included in circuit on each packer, which should be 
switched off when the packer is stopped, otherwise if it 
happens to stop with the timing switch closed and a bag 
pressing against the bag switch, the weighers continue to 
operate, filling the funnel. The timing switch consists of a 
cam revolved, on a Day ” packer, at half the speed of the 
packer, making contact for each weigher at every alternate 


half revolution. It is set to make contact when the bag is 


pressing the bag switch, just before it is moved under the 
funnel. 

For a quad, the cam revolves at а quarter of the speed of 
the packer, making two simultaneous contacts at every half 
revolution. Timing may be adjusted by bodily revolving the 
frame of the switch, thus altering its position in relation to 
the cam. All weighers require contact to be made a short 
period before the funnel is over the bag to be filled, ав a 
brief interval must be allowed to enable the weighers to 
start their cycle of operations, and for the substance to fall 
through the funnel. For a quad set, therefore, contact ia 
made when the funnels are just rising, preparatory to moving 
backwards and descending on to two fresh bags, which were 
at that time pressing their respective bag switches. 

Accuracy.—It is quite possible with a uniform degree of 
granulation, to set these machines to weigh accurately to а 
very small fraction of а dram. It is obvious, however, that 
a true balance is never obtained on the beams; the inertia of 
the beam, the degree of rapidity of cut off, and the impact of 
the running feed all affect the weighing. The first and second 
of these factors, for a given machine, are practically constant, 
but the third varies with the degree of granulation of the 
substance being weighed. А fine substance feeds at a higher 
speed than a coarse, making a greater impact on the beam. 
In the machines with bulk feed also, the measures would 
hold a greater weight for the same capacity. With the usual 
blends of tea, the granulation is such that four ounces 
occupy between 325 and 375 cu. cin. of free space. In this 


. case, the best speed of the weighers allows the packers to 


be driven at the speeds already mentioned, which allows 
about four seconds for each coinplete cycle. It is best to 
adjust the measures so that weighing is as slow as the packer 
will allow, and then adjust the jockey weight on the beam 
to obtain accurate weight. As mixing is seldom quite 
thorough it is not considered advisable to constantly alter 
the jockey or measures for the greatest accuracy. If the 
measures are set too ''close," missing isliable to occur; and 
if the jockey is altered to obtain greater accuracy one minute. 
it may be necessary to replace it soon after. If а coarse blend 
is substituted for a fine one. attention is generally drawn by 
the weighers missing, but if the reverse occurs weighing is 
usually too fast, resulting in varying degrees of over- 
weight. Machines with roller feeds тау be finally adjusted 
hy varying the aperture between the feed roller and plate 
by means of screws, instead of the jockey. 

The mechanical power absorbed in any of the machines 
described is relatively very small. The electrical energy 
required varies according to type, but is not a great amount. 
The usual pressure is 110 volts. The ''Popoff" machine 
probably takes the least quantity of energy, as curPent flows 
in any of the five: parallel circuits only momentarily; while 
current is flowing continuously in certain circuits of the 
““ Southall " machine, only being interrupted during opera- 
tion, resistances are, therefore, placed in series to limit the 
current. 

Upon consideration. the cffect of varying degrees of granu- 
lation on accuracy of weighing does not appear to depend 
solely on the altered impact on the beam. but also on that 
quantitv which passea during the brief operation of '' cut off." 
As before mentioned, в fine substance passes through the 
feeds at a higher rate than а coarse. The effect of the greater 
impact on the beam, alone, would appear to cause the beam 
to be turned slightlv earlv, resulting in a light weight, but 
exnerience shows that the reverse is the case, viz., other 
things being equal, a fine substance will weigh heavy com- 
pared with a coarse. . 

It should be noted that the term degree of granulation ” 
used to define fine or coarse substances, does not necessarily 
imply a definite uniform size of the grains, but uniform pro- 
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rtions of the various sizes throughout any particular blend. 

Thorough mixing will generally ensure this. 
. Having regard to the widely varving conditions met with 
in practice, it would be difficult to give definite figures relating 
to accuracy, but within the limits of the author's experience 
it has been found possible to set any of the machines to 
weigh a uniform suitable blend, such that inaccuracies could 
barely be detected on balances sensitive to about 1 grain. 
But апу change of blend involving а different degree of 
granulation would cause an error. In extreme cases this 
may amount to as much as half a dram, but this is soon 
detected and remedied. The only type of machine described 
which is not liable to imaccuracy on this account is the 
Popoff, due to the extremely fine final feed, notwith- 
standing the speed of the machine being twice that of any of 
the other types. Mechanical imperfections and the liability 
of the feeds to get choked more or less, by pieces of paper. 
wood. and nails, however, demand constant vigilance and 
checking of any machines in operation. 

I have said sufficient to outline the methods adopted for 
rapidlv weighing small quantities of granular substances. 
I have had no experience in dealing with finer substances, 
such as powders, or coarser ones, such as certain cereals, but 
if I have managed to convey in an intelligible manner some 
idea of a few of the principles involved, I shall feel amply 
rewarded for the preparation of these notes. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


led expressly for this journal by Messrs. Sreron-Jonzs. O'Dett AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


10,118. '' Apparatus for manufacture of electrodes.“ Merropes, Lip. 


April 12th. 


10,168. '' Telephone systems." Western Exectric Co. April 12th. (United 
States, April llth, 1919.) 


10,181. '' Production of high-tension unidirectional currents or impulses.” 
Н. B. Mackenzie. April 12th. 


10,184. '' Thermo-clectric systems for production of electrical energy.“ Е. 
В. Potter. April 12th. | 

10.194. Control of electric ignition systems of internal-combustion 
engines." R. M. Batston. April 12th. 

10,204. '' Radio-telegraphy signalling systems." W. J. MreLLERSH-JACKSON 
(A. Taylor). April 12th. 

10,216. '' Telephonic apparatus permitting of automatic calling and con- 
necting up." L. Turcar. April 12th. (France, March 6th, 1919.) 

10,217. '' Automatic , telephony." — I.. Trrcat. April J2th. 
April 10th. 1919.) 

10,232. '' Electric circuit breakers, &c." R. A. R. Botton. April 13th. 

10,241. ''Continaous-current voltage reducer cells.“ J. M'. Goo. 
April 13th. 

10,248. Terminal connections for flexible electrical conduits," F. А. 
GRIFFIN. April 13th. 


10,253. '' Rotary electric transformers and converters. 
vokE and Н. F. L. Srevexton. April 13th. 

10.258. Automatic telephone, &c., systems.” А. Lwmor. April Lith. 

10,263. * Electric changing-colour sign." F. E. Ewer, Ewtmi. MANUFAC- 
TERING Co. and P. А. TiLLiNGHasT. April 13th. 

10,293. ‘ Electric rotating furnaces.” С. E. Cou drittes. April I3th. 

10.299. Electric muffle furnaces.” Attomatic & Ergcigic Fursacrs, Lip. 
E. P. Barrio апа L. W. Wilo. April 13th. 

10.300. Electric clocks." Е. T. Reip. April 13th. 

10.319. Controlling resistances for electric circuits.“ 
Co. (Cutler Hammer Manufacturing Co.) April 13th. 

10,363. '' Dynamo-electric machines." Е. С. Barter. April 14th. 

10,365. ''Sparking plug." С. S. Harrison. April L4th. | 

10,373. ''Distributing arrangements for telephone, &c., systems.” AUTO- 
MATIC TELEPHONE MANUFACTURING Co.. К. MERCER and J. Savin. April 14th. 

10,374. Call- indicators for telephone systems.“ AUTOMATIC TELEPHONE 
MaNvFACTURING Co. and S. R. Suit. April lth, 

10.402. Wireless telegraphy." F. 0. Rem and H. 
April 14th. | 

10.404. “ Multiplex high-frequency electrical signalling systems." 
Evectric Co. April 14th. 

10,405. '' Electric burglat-alarm systems.“ G. G. Porten. April 24th. 

10.417. Device for holding telephone receiver when in usc." J. Е. 
Saunpers. April 14th. 

10,466. '' Transmission and distributing with alternating currents." A. M. 
T^vLoR. April lóth. | | 

10.477. Mounting electric motors on machines," W. AsovnH, LtD.. and 
С. Fraru K. April 15th. | 

10.490. '' Means for electrically indicating vacant seats in theatres, &с.” 
Е. Н. Austin and R. Ковектхох. April 15th. 

10.512. Electric telephones." H. P. Rees. April 15th. | 

10.534. Electric motor control." Вен Тномѕох-Носхтох Co. апі N. 
SHUTTLEWORTH. April 15th. 

10.539. Thermo-electric measurement of temperature." 
Pact INSTRUMENT Co. and Е. Rowcurrre. April 15th. 

10,542. '' Electric gas-ignition devices." J. O. Deres. April 15th. 

10.549. "' High-frequency electric signalling." Western Evecrric Co. 
April 15th. (United States, August 21st. 1915.) | 
. 10.551, ** Wireless telephone transmitters." A. R. TayLtor. April 15th. 

10.552. “ Induction or reactance coils." A. R. Тлугок. April 15th. | 

10,553, “ Electric cables.“ W. P. Granvig and W. S. ©мтти. April 15th. 

10.561. Electrolytic method, apparatus and product." M. M. MERRITT. 
April 15th. (United States, April 15th, 1919.) 

1 „Overhead electrical conductors, cables, &c." A. Warrs. April 
th. X ; bes Ss 

10,612. ''Spark plugs." В. R. Hna. April 16th, (United States, April 
Sth, 1916.) | | 

10,620. '' Electric gongs and hammers.” C. Н. Newron. April 16th. 

10,631. “ Portable magneto lamp." J. Lowr, S. B. Parmer and N. V. 
Psarson. April 16th. 


(France, 


cl. r & Inti. 


]c-RANIC. ЁЛЕСТЕЇС 


Scott-TAGGART. 


WFSTERN 


CaMBRIDGFE & 


~ 


10,644. “ High-frequency dynamo-electric machines." British TrRowson- 
Houston Co. April 16th. (United States, June 22nd, 1915.) 

10.646. Electric lamps." W. R. BULLIMORE. April 16th. 

10.647. Device for testing Sparking plugs." G. BGC. April 16th. 

10.654. Field pole-pieces for electric machines." Н. pe La VAI. EITE. April 
IGth. (France, April 16th, 1919.) 

10.661. Electric relays." M. D. Dimitrievitcn. April 16th. 

10.666. Devices for protecting telephone, telegraph, &c., instruments 
against lightning or excessive electric potentials." A. E. Beattie. April 16th. 

10,669. '' Telephones." G. B. Bury and C. Kearton. April 16th. 

10.690. Electrolysis needle for face treatment. Н. О. BREMNER and Mrs. 
Махмікс. April 17th. 

10,691. * Locking device for switches of direct-current electric motors.“ G. 
G. Appison. April Ith. * 

10.702. Device for testing sparking plugs." G. T. Мате. April 17th. 

10,707. Electrical means for indicating relative movements of members ol 
apparatus," W. H. Ecc.Es. April 17th. | 

10.718. Winding for electrical apparatus." С. SCHROFDER. April 17th. 

10,719. '' Insulated electric conductor." G. SCHROEDER. April 17th. 

10,748. '' Methods of preventing injurious  earthing-currents in electrical 
nets," Акт. Ges. Brown, Boveri ЕТ Cie. Apri! 17th. (Switzerland, April 
Wth, 1919.) 

10,754. “ Multi-pole junction box." M. J. Клплхс and W. Sacxprrs. April 
l?th. 

10,760. ''Sparking plugs." K. E. L. Guixxess. April 17th. 


10.763. Brush-gear for dynamoglectric machines.“ East AN Exot 
NEERING Co. and Н. C. Waters. April 17th. | 


10.772. Electric insulators." R. Cox. April 17th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses ace those under which the specifications will be 
printed and abridged, and all subscquent proceedings will be taken. 


1916. 

16,250. REGULATING MECHANISM FOR CONTROLLING SPEED OF INDUCTION MOTORS. 
British Thomson-Houston Со. (General Electric Co.). November 13th, 1916. 
(140,476.) 

1918. 


18,683. ARRANGEMENT OF SEVERAL ELECTRIC GENERATING GROUPS FOR THE PUR- 
POSE OF SUPPLYING AN EQUAL NUMBER OF ELECTRIC MOTOR GROUPS. Н. Crochat. 
November l4th, 1917. (140,491.) 

18.689. METHOD OP ELECTRIC ARC WELDING, CUTTING AND REPAIRING. C. J. 
Holslag. April 20th, 1918. (126,271.) 

19.388. ELECTRIC ACCUMULATOR PLATES. C. 
1918. (140,500.) . . 

20.209. LAMP TELEPHONE RELAYS. M. Latour. December Sth, 1917. (140,506.) 

21.579. MAGNETO-ELECTRIC MACHINES. R. B. North and A. M. Allen. De- 
cember 24th, 1918. (140,518.) 

21.680. MacwrrO-Ei cciRIC. MACHINES. R. B. North and А. M. Allen. De- 
cember 24th, 1918. (140,519.) ' 

91,681. INTERRUPTER DEVICES FOR MAGNETO-FLECTRIC MACHINES. R. R. North 
and A. M. Allen. December 24th, 1918, (140,520.) 


1919. 

33. ELECTRIC GENERATING ARRANGEMENTS FOR VkHICLES. C. I.. Kirk. Janu- 
ary 2nd, 1919. (140,525) 

991. CONTROL OF HYDRO-ELECTRIC. POWER. STATIONS. R. J. Wilson. Janu- 
ary 4th, 1919. (140.528.) 

1.255. EurcrRICaL swirCitES. R. B. Benjamin and A. N. Nilson. May $th, 
1918. (126,097.) 

1.273. "WIRELESS TRANSMISSION. C. S. Franklin. 
(140,538.) 

3.1368. STARTING AND SYNCHRONISING OF SYNCHRONOUS DYNAMO-ELECTRIC MA- 
cusEs.. R. E. Grime and Mather & Platt. February Sth, 1919. (140,554) 

4,116. INTERCOMMUNICATION TELEPHONE. SYSTEM, L. C. Bigrave. February 
19th, 1919. (140,061.) 

4,382. ERC TROl tic сып. J. Harris. February 21st, 1919. (10,563) 

4,848. ELECTRODES AND WELDING AND LIKE RODS USED IN. SOLDERING ANDP 
DEPOSITING METALS. E. Н. Jones and Alloy Welding Processes, Ltd. February 
26th, 1919. (140,568.) 

6,124. ELECTRIC raves FOR CYCLES AND ТИЕ 11КЕ. M. H. Goldstone and Н. 
O. Farrell. March 12th, 1919. (140,582.) 

6,595. ELECTRIC TERMINAL J. Chatwin (A. & O. Christ, Sons & Co.). 
March 17th, 1919. (Convention date not granted.) (124,729.) 

8.924. Бирсткїс swircHES. R. К. Damey and C. A. Damey. April 8th, 
1919. (140,607.) 

10,336. HIGH-TFENSION MACNFTOS. J. H. Runbaken. April 25th, 1919. 
(140,629.) 

13,007. AUTOMATIC OR SEMLAUTOMATIC TELEPHONE SYSTEMS. Automatic Tale. 
phone Manufacturing Co. and A. J. Ray. May 23rd. 1919. (140,655.) 

13,666. EL£crRIC coms. R. Ames and P. J. Gilinson. Mas 28th, 1919 
(140,661.) 

16.268. COMPOSITION FOR INSULATING OAND | WATERPROOFING 
ELEMENTS. G. Tucker. June 28th, 1919. (140,675.) | 

21.089. DYNAMO-ELECTRIC MACHINES. Baron Clifford of Chudleigh. (W. H. 
Clifford). August 27th, 1919. (145,693.) 

93.073. ELECTRIC INDUCTION COILS FOR MEDICAL PURPOSES. M. H. Goldstone. 
September 19th, 1919. (140.705.) 

26,014. ELECTRICAL MEANS FOR FAC ITATING NAVIGATION ON PREDETERMINED 
COURSKS. Siemens & Halske Akt. Ges. July lith, 1918. (134.226.) 

31.199. APPARATUS FOR FLECTRICALLY CONTROLLING RAILWAY TRAINS OR VEWICLFS 
THROUGH THE TRACK. A R. Angus. October 10th, 1917. (Divided application 
on 15.868 /18.) (136.570.) 


Г. Elison. November 35th, 


January l?th, 1919. 


ELPCTRIC M, 


31.200. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY TRAINS OR VRHICURS 


THROUGH THE TRACK. А. R. Angus. October 10th, 1917. (Divided application 
on 15.863/18). (136,571.) | ; | 
99.3999. SranKING PLUGS. E. F. Burrill © Е Grubb and T E Nantes. 


December 24th 1919. (110,733) 


E. D. A. Activities.— The latest piece of propaganda issued 
by the E. D. A. is a poster (E. D. A. 73, 28 in. by 18 in.). Electric 
Cookery eaves Food and Fuel," depicting a young lady attending to 
an electric cooker. It is attractively printed in several colours, 


with a space at the bottom for the insertion of the contractor's 


name and address. 
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COAL CONSERVATION. 


WITH a courage that makes one marvel, if not admire, Sir 
Dugald Clerk, in his James Forrest" Lecture, resumes 
his attack upon the Report of the Coal Conservation Com- 
mittee, seta up figures of his own in place of theirs, and on 
that basis proceeds to declare the Government scheme a 
* wash-out." He showa from his own figures that if the 
scheme is carried out on the Committee’s lines for the supply 
of power, there will be an annual saving of 29:9 million 
tons when all private installations and most of the existing 
generating stations have been replaced by super-stations— 
and then he says: small fuel savings are possible by 
limiting the use of electricity to light and power." Small? 
Is 30 million tons а small saving? Апа that is out of 
48˙7 million tons, as stated by Sir Dugald, instead of 44:7 
million tons out of 65 millions, as estimated by the 
Committee. If the railways are electrified, the total 
saving may become 37:4 million tons per annum. 

But а large amount of coal is used for heating purposes 
in mining and industry and in domestic use. The latter 
amount is estimated by the Committee at 35 million tons 
(in 1913); the former, on the basis of Mr. Brownlie's 
estimates, is given by Sir Dugald as 25 per cent. of 65 
million tons, or 16:8 millions (in 1907). 

However, turning to the question of heat production, Sir 
Dugald assumes that gasworks in existence use 18:8 million 
tons to generate heat with an over-all efficiency of 18'8 per 
cent., the same amount of coal ав would be required by the 
electricity works to supply all the power required for 
industry, at present. Why he takes this figure— 
18:8 millions—we do not know. Assuming that to produce 
and distribute the same quantity of heat electrically would 
consume 2:65 times as much coal, he finds that to supply 
both power and heat electrically would require 18:8 + 49°8 
== 68'6 million tons, instead of the present (assumed) total 
of 67:5 millions. 

By this remarkable process he arrives at the conclusion 
that the super-stabion scheme is unsound, although he 
has demonstrated that a saving of about 30 million 
tons of coal would be effected by the scheme if electricity 
were used for everything but heating and railway». 

Sir Dugald next deals with the rosy future of the gus 
industry under the new thermal-unit standard system. We 
reproduce elsewhere in this issue a remarkable instance of 
the possibilities that lie before the gas industry in this 
respect, extracted from the recent report of the Fuel 
Research Board ; the curve speaks for itself. "The lecturer 
states that “ in a few years the gas works wil! deliver to 
the consumer (in the form of gas) 75 per cent. of the heat 
in the coal, and the efficiency of use will rise from 4? to 
55 per cent. We sincerely hope that these forecasts will be 
fulfilled ; but 19 lines further on Sir Dugald says: "I 
have shown that gas will shortly be produced and distri- 
buted at то per cent., and used at 55 per cent. thermal 
efficiency for general domestic purposes." — ** Shown and 
“shortly!” A mere forecast is not proof. It is quite in 
order to attack the Committee's forecasts — but, not to claim 
for the critic's own forecasts that they have been “ shown ” 
to be correct when they have merely been stated. 

On the whole, Sir Dugald's address is a direct attack on 
the Committee's report, which signally fails so far as power 
and lighting are concerned ; his only strong point is on the 
subject of heating, which he belabours lustily. In the 
meantime, under the existing conditions—without waiting 
for the super-stations—in every large centre there is а long 
list of would-be consumers clamouring for a supply of 
electricity. Collieries, which use their own coal; textile 
mills which, Sir Dugald claims, generate power as есопо- 
mically as electricity works; domestic consumers, for 
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lighting, power, and heating —allalike want electricity, and 
they want it now. Why? 

Simply because the advantages of doing it e:ectrically ” 
are now appreciated by all classes ; many of them are not 
capable of being set down in cash columns or in heat balance 
sheets—but they exist, all the same, under both heads. 
With electrical methods, far less energy is consumed than 
the paper calculations indicate—that is proved by the bills 
for energy ; the motor is atopped when not wanted—the gas 
engine goes on running on light load, using nearly as 
much gas as it does on full load ; the electric lamp is 
switched off for five minutes—the gas lamp is left burning ; 
the electric radiator is carried to the desk—the gas fire is 
fixed in position, and therefore must be a big one—and во 
ou. How can one assess the saving due to the fact that 
rooms lighted with electricity need redecoration only once 
in five or six years, where gas-lit rooms look shabby in two ? 
Moreover, ав we have pointed out before—and this is a most 
important point—the gas works cannot use the rubbish that 
passes for coal at the electricity works and gives good 
results when used by competent hands. Many electricity 
works burn stuff that would otherwise be dumped as useless 
waste. 

No, Sir Dugald ; calculations have many virtues—but 
facts are stubborn things ! | | 


BRITISH PRESTIGE ABROAD. 


SoME time ago a Foreign Office Committee was appointed 
{о consider by what means the Government could foster a 
greater spirit of solidarity among British communities 
abroad, and make British ideals more generally known and 


appreciated by foreign nations. The subject is one of real 
interest, whether we study it from the standpoint of the 
Britisher abroad, or with the object of securing a correct 
5 of British character and achievement, and 
enhancing British prestige generally, among other races. 


Many witnesses appeared before the Committee, and from | 


the evidence given it was possible to form a number of 
conclusions, and these are set forth in а White Paper, Cmd. 
672. 

Russia and the United States were excluded from the scope 
of the inquiry, the former because of the uncertainty as to 
the conditions which will obtain in Russia in the future, 
and the latter because the British community in the U.S.A. 
differs greatly from that in other countries. On the 
question to what extent State intervention is justifiable, 
marked difference of opinion was found to exist, and the 
conclusion of the Committee is that H.M. Government 
should take no action which would tend to interfere with the 
deeply-rooted British spirit of independence, but help should 
be given to our foreign communities whenever it could be 
done legitimately and with acceptance. "The Government is 


recommended to make it known without delay that it takes 


a sympathetic interest in the activities of British communi- 
ties in foreign countries, and is prepared in eertain cases to 
afford them practical support, even though a call upon the 
taxpayer be thus involved. Such a call is considered 
justified, in order to promote the solidarity of British com- 
munities and the spread of British ideals. 

Readers who are able to spare the time should secure the 
document and study it in its entirety. Under normal con- 
ditions we should have devoted more space to its considera- 
tion than we can now spare, but we wish to indicate 
generally the line of the recommendations which are 
advanced, aud to express a hope that even in these crowded 
legislative hours with their overwhelming problems, the 
temptation to pigeon-hole the report. and leave it to lie there 
until it is forgotten under an accumulation of dust, will be 
resisted. Among other things, it is proposed that thereshould 
ое an effort to secure registration of all British subjects known 
to be resident in a given district so that they may be kept in 
touch with the British Consul, who will furnish their names 
annually to the Foreign Office. As this will necessarily be 


voluntary, it cannot be quite complete, but it will be most 


* Н.М. Stationery Office, 2d. net (Report of the Foreign Office 
Com mitt»e on British Communities Abroad). 


helpful if it be fairly so. It is desired that every British 
child abroad should have the opportunity of receiving an 
English education, and provision therefor is necessary. The 
Government should encourage the formation in foreign 
countries of British Chambers of Commerce fully repre- 
sentative of all British interests concerned. His Majesty's 
Representatives should consult these Chambers on subjects 
affecting British trade. Through such media as patriotic 
societies, churches, and other institutions, the promotion of 
British solidarity and the upholding of British ideals would 
be assisted. 

So far as commercial propaganda is concerned, the real 
direction for Government assistance is considered to be 


through the commercial side of the diplomatic and Consular 


services, the organisation of missions to investigate foreign 
markets, the dispatch of touring exhibitions, the organisa- 
tion of showrooms abroad, and the support of the British 
film industry. ; 

Not the least important point dealt with is the dissemi- 
nation of English technical books and journals and their 
filing at all British Consulates for consultation by British 
subjects. It is stated that in many foreign countries but 
little use is made of English technical books ; translations 
into foreign languages are but rarely made. It is not 
surprising, therefore, that foreigners gain the impression 
that Great Britain counts for little in the world of science.” 
Further: *It was made quite evident that the English 
have fallen behind some other countries in making known . 
their books abroad, confining their business to the sale of 
books specifically asked for.". The question of circulation 
of English technical and other literature is one more 
directly concerning publishers than the readers of the 
ELECTRICAL Review, but the publishers need the co-opera- 
tion of the Government if they are to set up a central 
distributing organisation to assist in maintaining British 
prestige in the interests of the nation; they also require, 
and it is recommended that they should have, cheaper and 
quicker postal facilities and travsport. Facilities аге 
lacking for imparting to foreigners information concerning 
new and current British books. It has been recommended 
that Great Britain should join in the international arrange- 
ments by which subscriptions to British papers and 
periodicals can be placed through the medium of foreign 
post offices; and that a body should be set up to prepare and 
issue catalogues of the most necessary technical and other 
works. One suggestion advanced is that publishers be 
invited to send copies of standard works included in such 
catalogues to British Commercial Secretaries and Consuls, 
in order that they may bring them to the notice of those 
likely to be interested. Another is that the Board of 
Education should encourage the translation of standard 
English technical works into foreign languages, the 
universities on one side, and industrial and commercial 
federations on the other, being asked to help in promoting 
this object. 

It is finally recommended that a Standing Committee be 
appointed to give effect to such of the above and other 
recommendations contained in the report, as muy be 
approved by the Government. | 

We earnestly hope that this course will be adopted. If 
the matter resta where it is, we despair of good emerging. - 

One matter which directly bears upon the whole subject 
of British technical and scientific prestige aoroad is the 
postage rate for technical and trade publications. - Postage 
rates at home are to be raised under the Budget provisions, 
but the Government ought to remember in any proposals it 
may contemplate for raising the distribution costs of such 
publications in the Colonies and abroad, that the imposition 
of restrictive postage rates will simply be plaving into 
the hands of other nations which are flooding foreign 
markets with their literature. If the maintenance and 
expansion of British export trade are as vital as the 
Government says, and as we are convinced they are, 
the Government departmenta responsible for fixing postal 
rates and giving.postal facilities, should not be indif- 
ferent to appeals that are made to them. The provision 
of technical journals for use on Consular and other public 
tables abroad is а service which publishers have not been 
unwilling to give in the interests of British manufacturing 
and trade, but the maintenance of British scientific and 
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trade reputation is not altogether a private matter for 
publishers. If it is а national matter the nation should be 
prepared to assist in other ways, and not rest contented with 
appointing a committee which shall merely make recom- 
mendations—valuable as these may be. 


UNDER the auspices of the Industrial 
League and. Council, an address was 
given at Caxton Hall, on April 21st last, 
by Mr. Herbert W. Jordan, on “A 
National Scheme of Profit-Sharing." 

The scheme suggested is, briefly, that companies should 
be encouraged by some such means as a remission or rebate 
of income-tax, and the privilege of using the words “ profit- 
sharing after the name, to make use of a standard scheme, 
either formulated by the Board of Trade, or recommended 
by the Whitley Council for the industry concerned. After 
providing for depreciation under “the accepted scale 
(whatever that may be), the net profits should, in Mr. 
Jordan's opinion, be divided up in the following way, — 
First, in the payment of a 6 per cent. cumulative dividend 
оп the capital issued and paid up; secondly, iu the payment 
of a т 8 per cent. non-cumulative dividend on the 
same capital. 
divided into three equal parte. О? these the first third 
would be paid out as a further dividend to the shareholders, 
the next divided among the employés, and the last applied 
for pension purposes. The rate of dividend, mentioned in 
this case as 6 per cent., would fluctuate according to the 
average rate of return on trustee securities. 

The portion of profits available for distribution among 
employes would be paid in cash or shares, and the 
basis of distribution might be in proportion to remunera- 
tion or to position in the concern. 

Reference is made by Mr. Jordan to the Report of the 
Ministry of Labour with which we dealt in our leading 
article of April 23rd last, and he complains that it seems 
unfortunate that so valuable and comprehensive a Report 
does not explain the cause of the-apathy of the employés 
(which is the root difficulty) or offer any suggestion as to 
how their interest could be aroused." He goes on to state 
his view that the reason for this apathy is that in general 
the employés have to leave the whole matter in the hands 
of their employers. That is true; but the chief point is 
that Ше amount receivable by each is insignificant. Human 
nature is human nature; and what is the use of a board of 
directors complacently nodding and smirking about their 
. enlightenment because they have a profit-sharing scheme 


Profit-Sharing: A 
Suggested National 
Scheme. 


which results in an average extra remuneration of about 


half-a-crown а week all round? This is no exaggeration, 
and no isolated instance, as any interested person can dis- 
cover by paying a shilling for a copy of the Report. And 
Mr. Jordan’s standard scheme will fall down for the same 
reason. He gives 10 per cent. to the shareholders and 
2 per cent. to the employés, half in cash or shares, and half 
by way of the pension fund. 

Payment by results is, we believe it is fair to say, 
generally accepted as right in theory, so that the question 
resolves itself into one of a fair division of the profits. 
Each side takes, naturally and inevitably, the selfish view. 
Certain Trade Unions object to payment by results, because 
their contro] over the profits earned is not, in their opinion, 
sufficient to justify them in depending upon those profits 
for any substantial portion of their remuneration. Boards 
of directors, particularly during the present boom, have in 
several notable instances done away with bonus systems, and 
reverted to flat salaries, for the sole and simple reason that 
it is, оп paper, the less expensive way. Whether it is not, 
in the long run, by far the more expensive way is, in our 
view, scarcely open to question. That atmosphere of goodwill 


and intensive co-operation which is so necessary to the. 


requirements of the exhausted world can only be attained 
when both sides agree to lay their cards on the table, and 
between them to evolve a scheme which, bearing the full 
light of day, will make individual effort and collective 
success the criterion of the reward which each shall receive 
for his labours. 


Anything over this 9 per cent. would be 


AN appeal for assistance in the supply 


rr mie of raw materials to the industries in 
Industry, German Austria has been issued by Dr. 


Gustav Weiss-Wellerstein, secretary of 
the General Union of German Austria's Industry. The 
secretary points out that about 70 per cent. of the Austrian 
workmen find occupation in the metal and electrical 
industries, and the production of electrical manufactures 
which took place in old Austria is particularly located in 
the present German Austria, the industry having formerly 
supplied the requirements of the Austro-Hungarian market. 
The reason why the electrical industry formerly had no 
large market in the East was not backwardness, but 
the fact that the Austrian electrical firms had formed 
a syndicate with the works in Germany, which resulted in a 
division of the export markets, to the disadvantage of 
Austria. Now, however, the secretary states, the situation 
has become quite different, and the Austrian electrical 
firms can export on their own account, the East coming into 
consideration as their natural market. 


WHILE the Electricity Commissioners 
are busy with the formation of big dis- 
tricts and the reorganisation of the great 
electricity supply undertakings of the country, there is a 
risk that the fortunes—or misfortunes—of the smaller 
undertakings may escape attention ; this ought not to be 
allowed to happen, for the matter is one of pressing urgency 
for them, and they are as much entitled to justice and con- 
sideration as their big brothers. Where they are situated 
within range of a bulk supply scheme, it is true, there is no 
fear that they will be overlooked ; but what of the isolated 
stations which are scattered about the country, in regions 
where there is not the least prospect of a transmission line 
approaching them for many years to come? What are they 
todo? They cannot meet the demands for supply which 
rain upon them, without new plant; new plant costs money, 
and they cannot raise funds for the purpose with the 
prospect of extinction hanging over them. In the mean- 
time they have no option but to struggle along with what 
plant they have at command, while the public clamouring 
for electricity, knowing little and caring less about 
the national scheme, is becoming exasperated, and 
lays the blame upon the shoulders of the long- 
suffering undertakers. This onght not to be allowed 
to continue. A decision should promptly be arrived at, 
and each such isolated undertaking should be put in a 
position to raise the necessary capital for extensions by an 
explicit assurance that it will not be affected by the scheme. 
This alone is not sufficient; a guarantee is necessary that 
any capital so expended оп bond fide extensions shall be 
fully repaid if and when the undertaking is purchased by 
an authority under the new Act, Even where it is definitely 
known that a bulk supply іх to be given, extreme annoyance 
is being given both to contractors and the general public 
by the enforced postponement of all new connections to an 
unknown epoch in the future, owing to the existing station 
being fully loaded. Мару undertakings have been 
authorised to carry out specified extensions, and no time 
should be lost in regularising the position of all statutory 
undertakers. 3 . 

How seriously some of these are affected by the new con- ~ 
ditions is well exemplified by the attempt of Edmundson’s 
Electricity Corporation and other companies to obtain 
powers to increase their maximum prices ; we regret to see 
that a Select Committee of the House of Lords, on Monday, 
summarily rejected the Bill without calling upon the 
opposition to give evidence. Are these companies to be 
compelled to fulfil their statutory obligations and yet to be 
deprived of the possibility of paying a modest return on 
the capital which they have invested ? What else is this 
but a policy of confiscation ? 

These small undertakings are usually almost wholly 
dependent on the lighting load, and what that means may 
be imagined when to the introduction of the metallic-filament 
lamp and the gas-filled lamp is added the adoption of 
* Summer Time," together with the increased cost of labour, 
materials, and fue!. 


Small Electricity 
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ELECTRICAL HAIR-DRESSING. 


By E. AUSTIN. 


ONE of the easiest and quickest ways of making money at 
the present time is to open an electrically-equipped hair- 
dreaser’s shop. With the aid of electricity, barbers can 
acquire wealth with extraordinary rapidity, and those who 
are not taking advantage of the fact must either be very 
dull and stupid or quite insane. This interesting and very 
informative article is the outcome of an inspiration derived 
from a well-known propagandist who directed the writer's 
attention to certain advertisements appertaining to electrical 
hair-dressing appliances, some intended for use in barbers’ 
shops, others in the home. Incidentally, it should also be 
mentioned before proceeding further, that none of these 
things are of the slightest value to the writer, who lost 
his hair years ago in writing for the technical Press, but 
others engaged on less arduous work, and especially ladies, 
ought to find them extremely useful. 

Whilst electric hair-cutting and shaving machines have 
not yet been introduced, there are nevertheless appliances 
for hair-drying, waving, and singeing. The orthodox 
method of singeing is gently to raise the hair from the 
scalp with the aid of a comb, and to apply a lighted taper to 
the extremities, thus causing the hair to be ignited or fused, 
and producing an unpleasant odour. This method, it 


Fig. 1.—ELECTRIC НАТЕ SINGER. 


seems, has been in vogue for a great many years, and would 
in all probability still be in vogue, had it not been for the 
introduction of Mr. I. Calvete’s electric singer shown in 
fig. 1. This device, which is made of aluminium, and is 
consequently very light, and easily handled, has a hori- 
zontal electric heating element composed of a silica tube 
containing a resistance coil wound on a support, and when 
current is passed through the coil the silica tube becomes 
red hot, very much in the same way as an element or a 
Bastian electrica] heater, All the barber has to do when 
operating upon a client is to apply the heated portion of the 
device to the extremities of the hair, which is singed without 
the slightest risk of setting the client on fire. No “ hair- 
cut," it is said, can be perfect unless finished with this little 
machine, which requires only 40 watts to work it, and 
which is claimed to prevent premature baldness. _ 

We now come to the electric heaters supplied by Mr. 
Eugene, the great hair-waving expert. With the aid of 
these heaters (see fig. 2) straight hair is made wavy, and 
will remain in this condition, even after shampooing, sea 
bathing, or after the hair has been exposed to the influence 
of a hot bath or to rain. The waves, moreover, are smooth 
and handsome. Hair waving in accordance with Mr. 
Eugene's electrical system requires a certain amount of 


Study and experience before proficiency in the art can be 
attained, but briefly, after the hair has been shampooed, 
sections are carefuliy twisted round small metal rollers and 
then bound round with twine, which in turn is covered with 
a damp fabric, charged with borax. Over each roll of hair 
bound with the twine and fabric a paper capsule is then 
slipped, the function of these capsules being to enable the 
heaters (fig. 2) to raise steam from the damp boraxed fabric. 
Readers who contemplate experimenting upon their lady 
friends should note that the part of the process so far 
described is the most important part, and that the succers 
of the aystem greatly depends upon the neatness with which 
the hair is wound upon the rollers. 

Having coiled the hair upon the roller& and applied the 
twine, damp fabric, and capsules in the manner described, 
the heaters, which have previously been connected up to 
the supply circuit, and have attained their maximum tem- 
perature, are slipped over the capsules as shown in fig. 3, and 
all the operator has to do whilst the heaters (sugpended on . 


Fics. 2 AND 3.— ELECTRIC HAIR WAVERS. 


the tape-measure principle) remain in position is to see 
that none of them touch the scalp. A special feature of 
the system is that the heaters are made in two sections, 
arranged one above the othér, and separately controlled, 
and as the upper section is only switched on for а short 
period, all risk of frizzing the delicate points of the hair is 
avoided. "The lower section gives the proper heating effect 
at the roots, where the hair is most. stubborn, and where a 
nice wave is particularly advantageous. Usually the outfit 
is composed of 10 heaters, and after these have remained on 
10 of the capsules for a period of 20 minutes they are 
removed one by one and placed upon a second set of 
capsules. When all the capsules have been subjected to the 
heat treatment, the heaters are put out of action, the capsules 
removed, the fabric and twine unrolled, and after the rollers 
upon which the hair is coiled have cooled down, а simple 
twist of the hair in the opposite direction to that in which it 
was coiled enables the rollers to be removed. The hair, which 
was originally straight, is now wavy, but by reason of the 
borax in the lint it has a white-powdery appearance, and the 
hair has, therefore, to be re-shampooed. Finally, it is dried 
and combed, when the lady, who at the outset may have been 
plain and unattractive, leaves the saloon looking beautiful. 
Electrical hair-drying is another interesting branch of 
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the hair-dressing industry. With an electrical machine as 
shown in fig. 4, hair can be dried without spending balf 
the day in rubbing it with towels. The particular 
machine illustrated is one of the products of the Dexter 
Manufacturing Co., and, in common with the perhaps more 
familiar portable pattern composed of a small motor and 
blower with a handle, it is capable of supplying hot and cold 
air. A special feature of the machine is that the tempera- 
ture of the air discharged from the nozzle and projected on 


FiG..4.—HRLBOTRIC HAIR DRIER. 


to the lady's or gentleman's head can be regulated to a 
nicety, simply by manipulating a small shutter. The 
machine is fitted with a two-speed switch which enables the 
fan to give a medium or strong air blast, which in the case 
of this particular machine is heated by gas jets fixed to the 
periphery of the fan case. When the motor is running at 
full speed and the heat regulator is closed, the fan produces 


a large volume of hot air, capable of drying the thickest of 


hair very quickly. The cost of running the motor with 


electricity at 5d. per unit is said to be a farthing per hour, - 
and the cost of the gas at 4s. 2d. per 1,000 cb. ft., exactly 
а penny per hour, the total operating cost thus being 14d. 
per hour, or 1s. 8d. for 12 hours’ continuous use. Hair 
drying machines similar to the one illustrated, but with 
electrical heaters, are algo supplied by Messrs. C. B. Wright 
and Co., and these heaters may be mounted оп а pedestal 
as shown, or be attached to a wall bracket. Another of 
the Dexter Co.'s products is the electric stove (fig. 5) for 
heating hair waving irons or tongs, which is constructed 
of polished aluminium and made for all voltages ranging 
from 100 to 250 volts, D.C. or А.С. Yet another device of 
much use in hair-dressing operations is the electrically- 
driven rotary hair brush made by the Light Electric Motor 
Co., of Dundee. 

Electric massage is, of course, an operation closely related 
to hair-dressing. Scalp massage is said to prevent dandruff, 
baldness, itching scalps and so forth. Daily applications of 
an electric massage vibrator invigorate the hair roots and 


~ 


Еа. 5.—ELEcCTRIO HAIR Tones HEATER. 


are claimed to promote hair growth. Electric massage is 
also said to cure certain ailments, such as sciatica. Face 
massage, however, is the most common form of treatment 
practised by barbers, and those in any way interested in 
this lucrative branch of the electrical business should not 
fail to remember that there is a great and ever-increasing 
demand for face massage appliances. 


THE REMOTE CONTROL ОЕ ROTARY CONVERTER SUB-STATIONS. 


Ф 


Ву Н. WILSON, Mains Superintendent, Maidstone Corporation Electricity Works. 


Most supply undertakings which operate on a low-tension 
three-wire supply have outlying districts in which the 
supply pressure is anything but satisfactory. Ап inquiry 
from such a district for 6-Kw. cooking" or “ 30 H. P., 
generally leads to much speculation in the mains depart- 
ment, and the sequel is often a courteous reply from the 
supply authority, stating that: “ We regret that with our 
present mains, &c.," or “ We are considering the installa- 
tion of & sub-station, and hope to go into your inquiry at a 
future date." Sooner or later that sub-station will have to 
be put down, and will probably consist of a rotary con- 
verter fed by an E.H.T. main through a transformer. Often 
the revenue from the gection in question will hardly cover 
the capital charges on plant installed at the sub-station, 
and the Ek. H. T. main supplying it, and under these circum- 
stances anything which will cut down the running expenses 
is worthy of consideration. 

It is probable that the sub-station may have to run from 
7 a. m. to 10 p.m., and this means two attendants, and 
possibly more. With the 47-hour week, and the proposed 
basic rates for the electricity supply industry, this will 
probably mean £8 to £10 per week in wages. 

It is to those who have installed, or are about to install, 
such a sub-station that the following suggestions are offered, 
and the author may add that he has installed and successfully 
operated the scheme set out below. 

The diagram, fig. 1, shows, as simply as possible, the 
connections between the sub-station and generating station. 

The principle of the remote control is that the voltage 
regulation of the rotery at the sub-station can be accom- 


plished either by the usual field rheostat provided at the 
sub-station, or by means of an auxiliary rheostat on the 
direct-current feeder panel at the works operating through 
a pilot cable between the works and the sub-station. 

It is also possible to shut down the rotary at the sub- 
station from the works, provided that a second pilot wire is 
available, and that the H.T. oil switch at the sub-station has 
been fitted with a D.c. trip coil. When shutting down, the 
D.C. rotary breakers at the sub-station are operated through 
the second pilot wire by means of the over-speed trip coil, 
which is usually present on a rotary control panel. The 
same pilot wire operates the D.C. trip coil on the H. r. oil 
switch, so that both this and the D.C. breakers are operated 
at the same instant, current being admitted to the second 
pilot wire by means of a push-button on ће D.C. feeder 
panel at the works. 

The method of operation is that an attendant from the 
works starts up the sub-station rotary in the ordinary way, 
parallels with the p.c. supply, and when the rotary is 
running light on the bus-bars, he notifies the works hy tele- 
phone that he has started up, and he is then at liberty to 
return to the works, or to go on to another sub-station and 
repeat the process. 

The attendant at the works then watches the ammeters 
on the D.c. feeder panel— which are of the centre zero type 
— and when еве begin to show that power is going out to the 
gub-station, he increases the rotary voltage at the sub-station 
by means of the auxiliary rheostat, until the ammeter pointers. 
return to zero, or if necessary to some specified value, on the 
other side of the zero mark, representing power returned 
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by the sub-station to the works bus-bars. Assuming that 
there are no consumers connected on the D.C. feeder between 
the works and the sub-station, a zero reading on the feeder 
panel ammeters at the works means that the sub-station is 
generating at the same pressure as the works’ bus-bars. 
With a go-and-return resistance of 0°5 ohm in the D.c. 
feeder, 20 amperes going to the sub-station means that the 
sub-station pressure is 10 volts below the works’ pressure. 
Оа the other hand, 20 amperes back to the works means the 
sub-station pressure is 10 volts high. These figures can be 
tabulated for all likely loads and placed on the feeder panel at 
the works, so that the D.c. ammeters at the works can be used 
to give a correct indication of the relative pressures at the 
works and sub-station, and thus of the actual voltage at the 
sub-station. This is important, as it may place at liberty 
an existing voltmeter pilot cable to supply the two 
conductors necessary for the remote control. 

The works attendant proceeds during the day to regulate 
the sub-station voltage by means of the auxiliary rheostat, 
and when he decides that he can dispense with the sub- 
station, and pick up the remaining load from the works, he 
reduces the suxiliary rheostat to the last stop, and opens 
the auxiliary single-pole field switch. This leaves the sub- 
station running light, or exactly ав it was left by the 
attendant after starting up in the morning, and the works 
attendant can then operate the н.т. oil switch and D.C. 
breakers at the sub-station by means of the push-button 
switch and the second pilot wire. - 

If two additional pilot wires are available between the 
works and the sub-station, it is a distinct advantage to have 
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a pilot lamp on the works feeder panel, connected directly 
across the rotary terminals at the sub-station, as when 
shutting down this removes any question whether the 4. C. 
and D.C. switches have both been operated at the sub- 
station. 

It should be noted that not only can the control of the 
gub-station be accomplished either from the works or the 
gub-station, but that it can be transferred in a few momenta 
from either point to the other, without disturbing the dis- 
tribution of the load at either end, simply by increasing the 
current through one rheostat, and decreasing it through the 
other, or 7 ice versd. 

These operations may appear rather lengthy and complex 
on paper, but in practice they are easily understood and 
accomplished by the average attendant. | 

In favour of the system outlined it may be urged that in 
most robary sub-stations the attendant does nothing after 
starting up except regulate the voltage and then shut down. 
Also, it is a great advantage to have the control of the plant 
at the works and the sub-station under the hand of one 
attendant, and saves a great deal of telephoning between the 
two places. ЗТБ 

With regard to pilot cables, these are often in existence as 
voltmeter cables laid with the original р.с. feeder, and in 
the case of new sub-stations, they can be laid with the E.H.T. 
feeder ; telephone cables will probably have to be laid in 


any case, and the control cable can be incorporated with 
these. 

There is usually room on the P. C. feeder panel at the 
works for the hand-wheel of the auxiliary rheostat, the 
single-pole auxiliary field switch, and the push-button 
switch for shutting down. If not, these should be arranged 
of course, as near the D.C. feeder ammeters as possible, to 
facilitate the regulation. 

Where several sub-stations are in contemplation, the 
saving accomplished in wages will be considerable, and the 
initial cost of installation will be much below that of 
automatic voltage regulators, while the maintenance vill 
also be much less. 


INVERSE POWER FACTOR, 
By C. TURNBULL. 


THE converse or inverse of an idea is frequently of much 
use; indeed one may, not seldom, come upon an entirely new 
idea by inverting one that is well known. Kelvin used the 
method quite frequently. Before his day, people tried to 
make the mariner’s compass accurate by increasing the 
strength of the magnet. Conversely it was possible to make 
the compass work satisfactorily with a weak magnet, if one 
lightened the moving parte sufficiently. This seems obvious 
enough to us now, but no one thought of it until Kelvin 
introduced his improved compass. Similarly, it was pomible 
to state certain thermodynamic proposi- 
tions in terms of the thermometer scale. 
Kelvin inverted the process, and stated the 
thermometer scale in terms of thermo- 
dynamics. 

Again, when everybody was working in 
ohms, Kelvin invented the mho, which has 
turned out to be so useful that we have now 
added to it the terms admittance and tur 
ceptance. 

The time is now overdue for a tem 
equivalent to “inverse power factor.” It 
is well known that one of the great difi- 
culties of charging adequately for energy 
at low power factor arises from the fad 
that commercial men cannot understand 
power factor. It is certainly very puzzling 
to a commercial man to understand thst 
his motor is using a large amount of current 
because it has a power factor of 60 pe 
cent. or 70 per cent. It sounds rather 
as if the motor were only using some 60 
cent. or 70 per cent. of the power tùa 
it ought to, and it seems to bea parti- 
cularly good motor. If instead of speaking of power factor 
we used the term “current factor,” and spoke of, say, 180 
per cent. C.F., it would be much easier to get consumers to 
understand what it all means. The current factor of 
180 per cent., indeed, would mean that the motor took 
80 per cent. more current than it ought to. One an 
further explain that this excessive current means that the 
cables on the consumer's premises, and also the under- 
taking’s mains, have to be 80 per cent. bigger than would be 
qul if the motor had been designed on more efficient 
ines. 

Not only would the term be easier to explain to con 
sumers, but it would be more useful even to the ош 
man. It would give him his results directly, and that woul 
lead to clear thinking. 
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Public Utility Companies ВІ, —In the House of Lords, 


last week, says The Times, Lord Somerleyton moved the x 
reading of the Public Utility Companies (Capital iene ы 
which had come up from the Commons. The Bill provides о ; 
variation of the provisions regulating the raising of аа ду 
companies carrying on public utility undertakings for the пр | 
of yas, water, hydraulic power, and electricity and tramway ^ on 
takings, including light railways constructed wholly or ma 
public roads, The Bill was read a second time. 
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COAL CONSERVATION IN THE UNITED KINGDOM.’ 


By SIR DUGALD CLERK, K.B.E., D.Sc., F.R.S., M. Inst C.E. 


OuR present industrial civilisation depends upon our- sup- 
plies of fuel and motive power, and without coal, oil, and 
motive power it would be impossible to support in compara- 
tive coinfort our population of 46 millions. 

According to Prof. Bone's estimates, power, gasworks, and 
domestic use consume between them 134 million tons per an- 
num, or about 7l per cent. of the whole coal consumption 
of tbe United Kingdom. | | | 

The Coel Conservation Committee arrived at the conclusion 
that 80 million tons of coal were consumed in this country 
in 1917 for the production of power, including railways; they 
considered that only 25 millions would be required if the 
whole of the existing steam engines in separate factories, and 
the steam locomotives on railways were replaced by а great 
yeneral system of electrical generation and distribution. 

Are the facts dealt with by the Coal Conservation Committee 
such as to justify the sweeping conclusions arrived at? Many 


competent electricians and most capable motive-power en- . 


gineers have the gravest doubt as to the accuracy of the data 
presented and as to the outcome of the ambitious scheme 
advocated. | 

The report assumes an approximate knowledge of four 
values :—- 

1. The amount of coal used in the United Kingdom for the 
production of power only. | | 

2. The amount of mechanical or electrical energy produced 
from this coal and used in driving workshops, mills, factories, 
electrical generation and railways by steam engines, recipro- 
cating and turbine. | 

3. Assumed (calculated from (1) and (2) consumption of 
coal per brake horse-power hour at present. 

4. Possible reduction of total consumption of coal by the 
proposed super-stations. | | 

With regard to (1), an attempt is made to arrive at this 
value by consideration of the values returned in the census of 
production for 1907. The conclusion is that in 1907 the esti- 
mated coal consumption in industry, including mining, was 
approximately 70 million tons, but the whole of this coal is 
not used for power production because it includes "'im- 
portant amounts of coal used for purposes other than the 
generation of power, as in brick making, in chemical trades 
and in bakehouses.'' | 

It is assumed that only 75 per cent. of the total coal 1s used 
for power production in industry, that is 52.5 million tons. If 
railways be included the total consumption is stated to be at 
least 65 million tons. It is further stated that the present 
(1917) consumption including railways is 80 millions. 

In the list of purposes requiring the reduction by 25 per 
cent. above no allowance appears to be made for the large 
amounts of steam consumed in factories and mines for heat- 


ing and general technical processes in industries like dying. 


bleaching, calico printing, tanning, hat manufacture, chemical 
trades, heating premises and others. Mr. Brownlie considers 
that the proportion of steam so included in power production 
is from 90 to 30 per cent. of the total. The 65 million tons 
consumed in mining and industry is thus subject to a deduc- 
tion of, say, 25 per cent., and the real value for power. pro- 
ducing purposes, including railways, is more probably 48.7 
million tons. 3 

With regard to (2), the total output of mechanical energy 
produced from the coal used in driving workshops, mills, 
factories, electrical generators by steam engines, reciprocating 
and turbine (excepting railways), during the year of the 
census 1907, is estimated by the Coal Conservation Committee 
as 14,691 million M. P.-hours. To estimate this value it is 
assumed that the nominal н.р. of steam engines may be used. 
The practice аз to nominal н.р. of a steam engine 18 to expect 
the actual power obtained to be at least one and & half times 
the nominal value. This would cause the power of the 
eeparate steam engines returned in the census to be higher 
than that used to determine the total H.P.-hours of the plant 
per annum. For this reason I consider that the steam-engine 
H.P. hours per annum are too low. The total H.P.-hours in 
1907 was more probably 90,987 million H.P.-hours. 

With regard to (3), my estimate of the total coal consump- 
tion under (1) during 1907 for steam motive power oply, in- 
cluding railways, вв explained is 48.7 million tons; deducting 
for railwavs 12.5 millions we get 36.2 millions. The coal con- 
sumption per H.P.-hour is therefore 36.2x2,240/20,987 23.9 lb. 
nearly. 

In the committee report the value arrived at, without 
correcting for steam consumption other than motive power. 
and without correcting the nominal H.P. for steam-engines, is 
8.08 lb. This number, however. is given up, and 5 lb. per 
H.P.-hour is adopted from tvpical cases. 

According to Mr. D. Wilson. technical adviser to the Coal 
Controller, the electricity supply undertakings of the United 
Kingdom utilising coal generated in the years 1917-18. 4,674 
million Board of Trade units on an average consumption of 
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3.47 lb. of coal per unit, or 2.59 lb. per electrical H.P.-hour. 
We have thus accurate knowledge of the fuel consumption of 
at least 10 per cent. of the whole power of the country. | 

The textile trades are large power consumers, and their 
reciprocating steam engines are highly economical. Com- 
pound engines working at about 100 lb. per sq. in., consume 
about 2.7 lb. of coal per 1.H.P. net. Compound high-pressure 
engines consume about 1.85 lb. of coal per 1.H.P. net, and 
about 1.45 lb. when superheated steain is used. At 90 per 
cent. mechanical efficiency the mean consumption is 2.33 lb. 
of coal per B.H.P.-hour. Allowing for some of the older 
engines, 2.5 lb. per B.H.P. seems a very probable figure for the 
textile industry. 

In July, 1919, Mr. D. Brownlie published a critical examina- 
tion by him of the performances of 250 boiler plants in different 
industries. He found that the maximum evaporation of water 
per pound of coal was 7.85 lb., and the minimum value was 
4.96 lb. The average value was 6.56 lb. At 20 lb. steam per 
B.H.P.-hour this would give a mean of 3.05 lb. of coal per 
B.H.P. А similar examination by Mr. Brownlie of 100 typical 
colliery boiler plants gives 5.44 lb. of water per pound of coal. 
If we assume that the colliery engines require 30 lb. of 
steam per B.H.P.-hour because of the nature of their work, the 
average coal consumption for the collieries per B.H.P.-hour is 
5.5 lb. of coal. Pumping engines for mines, however, con- 
sume about 2 lb. of coal per pump H. p.-hour. i 
. To arrive at an approximate average for the whole country 
it is further necessary to study the distribution of the total - 
steam power of the country among the different engines of 
greater and less economy. The data depend on the returns 
made at the census of production of 1907. | 

On this basis the average for the United Kingdom is 4.05 lb. 
of coal per B.H.P.-hour. I have thus arrived at two values. 
The first 18 3.9 lb. of coal per B.H.P., estimated on census of 
production data, and the second is 4.05 lb. of coal per B.H.P.- 

our, estimated by considering the average of many typical 
steam engines. The agreement is close. 

With regard to (4), it has been shown that after allowing 
for steam used for purposes other than motive power the 
Coal Conservation Committee estimate of 65 million tons 
consumption is reduced to 48.7 millions. If we assume with 
the committee that super-stations in the early future will 
generate 1 E.H.P.-hour on 1.56 lb. of coal, then the possible 
consumption by the complete substitution of such stations 
for existing stations and power-producing steam engines, 
assuming the figure of 4.05 lb. is 18.77 million tons. The 
saving is 29.9 million tons. 

The saving, as contemplated by the committee, on 65 
million tons, the consumption for stationary engines, is 44.7 
million tons. 

Mr. R. T. Smith, in his presidential address to the Institu- 
tion of Electrical Engineers, states that if all the railways 
of the country be electrified, it is possible to save from 7 to 
8 million tons of coal] per annum; we then get as total 
" saving '" 29.9+7.5=37.4 million tons per annum. The sav- 
ing of 55 million tons expected by the committee is, in my 
opinion, based on fallacious reasoning. 

The foregoing discussion assumes that power and light are 
to be generated, not heat; but the committee report clearly 
intends to generate heat also and expects to do so with 
economy superior to the existing systems of coal and gas com- 
bustion. То test this matter it is desirable to consider first 
the question of heat supply by electricity and by coal gas. 

The average efficiency of gas production for the kingdom 
is 46 per cent. and the efficiency of distribution is 95 per cent., 
so that the consumer receives at his premises 43.6 per cent. 
of the heat used at the gasworks ready to produce that quan- 
tity of heat on combustion. The thermal efficiency of the 
gas in use for domestic and manufacturing purposes is 49 per 
cent.; that is, the final efficiency referred to the heat con- 
sumption at the gasworks із 43.6X0.42=18.3 per cent. 

Electricity generated at a fuel consumption of 1.56 lb. of 
coal per E.H.P.-hour gives a thermal efficiency of production 
of 13 per cent. The efficiency of transmission for short dis- 
tances is 90 per cent., and the electricity consumer receives 
on his premises 13 х0.9=11.7 per cent. of the heat consumed 
in the thermodynamic transformation at the super-station. 

The efficiency of electricity in use for domestic and indus- 
trial pur such as electric heating of rooms, electric heat- 
ing and boiling water, and industrial metal heating and melt- 
ing is estimated by me as 59 per cent. e consumer thus 
uses in his apparatus 11.7х0.59=6.9 per cent. of the heat 
units consumed at the generating station. 

For equal heat actually applied to the work. gas thus 
returns 18.3 per cent. of the heat of production, distribution, 
and use, while electricity only returns 6.9 per cent. For equal 
heat work electricity thus consumes 2.65 times the coal of 
the country to do the same work. How would this fact effect 
the conclusions of the committee report? 

Assume for the purpose of testing the matter that the super- 
stations are in being—generating and distributing by elec- 
tricity the whole of the power estimated as in present use— 
then the total coal consumption per annum wil be 18.8 
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million tons at 1.56 lb. of coal per E.H.P.-hour.. The old con- 
sumption under the present system of industrial and not 
collective power generation would be, as 1 have shown, 48.7 
million tons; the saving shown is thus 29.9 million tons. This 
assumes all private power installations and nearly all existing 
generating stations to be abolished and replaced by the new 
super-stations. | "- 

Assume now that gasworks in existence use 18.8 million 
tons of coal to generate heat at 46 per cent. efficiency of 
production and 15.3 per cent. efficiency of production, dis- 
tribution, and use. The total fuel consumption between 
power by electricity and heat by coal-gas will be 18.8 х2=37.6 
million tons. The total coal consumed for the combined 
supply of power and heat by way of electrical generation 
would be 15.8+493=65.6 million tons, and the loss by adopt- 
ing electricity for heating is 31 million tons per annuum. 

If then the ideas of the committee be carried out as to the 
supply of electricity for heating, cooking, and industrial metal 
melting and treating, as well as for power, the whole assuined 
saving on power will be lost, and 68.6 millions of coal per 
annum will be consumed instead of 67.5. 

In my opinion, on the facts which I have shown, the 
super-stations will not justify their existence. "The Govern- 
ment scheme is wrong, and the sweeping conclusions arrived 
at by the Coal Conservation Committee аге unjustifiable. 
There is no possiblity of saving 55 million tons per annum 
of the fuel of the country by carrying out the full scheine. 
Small fuel savings are possible by limiting the use of elec- 
tricity to light and power. In so far as electricity displaces 
pas for heating purposes, in so far would the coal consump— 
tion of the country be increased. 

In considering a general scheme of fuel saving for the 
United. Kingdom, it is necessary to take a broader view than 
has been done by the Government Committees. Not only 
should the efficiency for motive power be considered, but the 
whole heating systems of the country should be dealt with 
in order to obtain a combined efficiency of heating, lighting, 
und motive power. 

In 1917 the gas industry earbonised 20 million tous of coal, 
and the heat of 10.8 million tons was used to produce and 
distribute the coal-gas utilised in the United kingdom, while 
the heat of 9.2 million tons remained available for use in the 
Гоги. of solid coke and semi-liqnid tar and oil. 

Great changes are now in operation throughout the gas 
industry due to the adoption of the thermal-unit standard for 
sale and the passing away of the intrinsie illumination stan- 
dards so long adopted. These changes allow of greatly im- 
proved thermal efficiencies of production and distribution. 
In a few years the majority of gasworks will deliver to the 
consumer in the form of gas 75 per cent. of the whole heat 
of the coal used, and the improvements in gus apparatus, 
construction, and design are so great that the efficiency of 
use of the gas will rise from 42 per cent. to 55 per cent. 

The effect of these two changes will cause the consumption 
of coal to be reduced from 10.8 million tons per annum to 
4.8 million tons giving the same service of heat, light, and 
power, as at present. If, however, the use of gas expands 
at its present rate a double service could be »iven on 9.6 
million tons. If we retain the same service we save 6 million 
tons per annum on the gas industry alonc. 

I have shown that gas will shortlv be produced and dis- 
tributed at 75 per cent. and used at 55 per cent .thermal 
efficiency for general domestie purposes. That is, the ultimate 
efficiency from coal consumed at the gasworks to heat utilised 
by the consumer is 0.75 & 0.55 0.41. Proin this it is evident 
that at the new higher efficiencies of gas it will economise the 
country’s fuel resources to introduce gas to all households 
Instead of coal for all purposes where coal is at present burned. 
On the assuinption of complete displacement of coal in house- 
holds by gas, instead of using 35 million tons we should only 
use 17.5 nullion tons. We save 17.5 million tons on this item. 
Further savings will be made by the rapidly increasing use 
of gas for industrial purposes, Savings of 4 million tons out 
of the 20 millions estimated to be used for raising steam for 
heating purposes, and 4.4 inillion tons out of the 17 millions 
used by collieries for motive power, can be effected by im- 
proved methods of working. | 

T welcome the progress of electricity as shown from the 
Coal Controller's returns. Electricity. is domg good work in 
the conservation of coal. The average consumption per B.H.P. 
for the whole country I estimate at 4 lb. of coal, but the 
electrical generation. of the country has reached the lower 
figure of 2.6 lb. per B. H. P.-hour; it has become as economical 
of fuel as the textile industries. The purpose of reducing it 
still further to 1.5 lb. and even 1 Ib. is good and commendable, 
but the Coal Conservation Committee Report advocates a 
line of advance which follows the direction of ''colossal "' 
standardisation so characteristic of German ideas and develop- 
ment which ultimately brought that country to ruin when 
` pitted against the organised individualism of the British Em- 
pire. 

The notion of the great gain to be expected from verv 
large steam turbines is quite erroneous. Even with the most 
modern plant which can be bnilt an increase in power from 
10,000 kilowatts to 160,000 kilowatts only reduces the steam 
consumption per kilowatt-hour from 9 lb. to 8.5. | 

Of Ње whole 421 stations examined by Mr. Wilson, the most 
economical station 18 one with an annual output of 40 mil- 
lion Board of Trade units. The efficiency is 13.05 per cent. 


In the actual examples dealt with by Mr. Wileon, a rise 1n size 
of station from 0.2 to over 40 million units per annum only 
increases the thermal efliciency roughly from 11 per cent. to 
18 per cent. nr 

The town gas industry at present supplies about 445,000 
B.H.P. of gas engines, or about 1,344 шоп H.P.-hours per 
annum, at the efficiency of 25 per cent. of the heat of the 
gas transformed into B. H. P., and 10.9 per cent. referred to the 
coal consuined at the gasworks. Electricity gives+6.3 per 
cent. But with the higher gas-producing and distribution 
elliciencies referred to, the gas of the near future would give 
18.5 per cent. from gasworks to users’ B.H.P. 

Electricity at 1.56 lb. coal per E.P.H.-hour, and 90 per cent. 
efficiency of distribution, gives 10.7 B.H.P. from motor. Саз 
power has thus the advantage of 18 5,/10.7 1.73. 

Gas power by suction aud other producers mainly accounts 
for over half a million B.H.P. in internal-comibustion. engines, 
and here the ultimate thermal efficiency exceeds 20 per cent. 
This is the highest figure to which the electricians at present 
aspire. A recent examination by ine of the limits of thermal 
eillciency of gas and oll engines, shows conclusively that 45 
per cent. В.Н.Р. may be obtained in the near future. Sir 
Charles Parsons at the same time prepared an estimate of the 
limiting efficiency of the steam turbine as 25 per cent, | 

Obviously the use of the internal-combustion engine will 
have a great effect in future in increasing the power and 
reducing the fuel consumption required for motive power, 
and this without requiring any departure from the individual 
generation of motive power in small units up to 3,000 H. v. 
The great advantage of gas power is that small units such as 
even 50 B. H. Pp. give efficiencies quite as high as that of the 
larger units of gas and super-units of electricity. 

So far small gas power driving for factories, whether bv 
shaft and belt drive, or electric drive from а private works 
central station, has been superior in thermal and cost eff 
ciency as compared with any public supply from great central 
electricity generating stations. The extension of the small 
power units, so long as it progresses in free competition with 
best electricity distribution, tends to reduce the fuel con- 
sumption and conserve the fuel resources of the country. 

In factories large quantities of steam are used for many 
manufacturing and chemical operations. In some cases the 
stearin so used is the exhaust from steam engines, and in such 
cases the more economical plan for obtaining the maximum 
general thermal efficiency within the works consists in dis- 
charging the exhaust steam from the engine at a pressure 
slightly above atmosphere, so that its teinperature for the 
purpose of heat supply or chemical action is above 212 deg. F. 

Although the engine docs not show the maximum thermal 
efficiency, the combination of engine and heat-producing by 
steam gives extremely high thermal etticiencies. 

To make use of this combined system in using steam en- 
gines, however, it is necessary to dispense with condensation 
of the steam and the power obtained by working at pressures 
below atmosphere. In the case of the steam turbine, the very 
high efficiency of 19 per cent. is obtained by the use of high 
expansions and low pressure in a condenser. In great central 
stations, turbine driven, the combined system therefore re- 
quires the discharge of the steam from the turbine above 
atmospheric pressure and therefore the limitation of thermal 
efficiency of the turbine to abcut 10 per cent. instead of 19. 
If the whole of the discharged heat. however, is required 
for, say, domestic heating in a city, then the combined effi- 
clency will be very high. З _ 

The internal-combustion engine differs from the steam tur- 
bine in this, that the thermal efficiency is not disturbed bv 
the use of the exhaust gases for the purpose of heating. It 
can be more readily applied to the combined system of pro- 
ducing heating and motive power than the steain engine. 

If an electricity generating station is to seriously attempt 
to supply heat as well as light and power, then the only 
practicable course appears to be the production of a turbine 
using steam through a limited expansion, so that high-tem- 
perature steam becomes available for heat distribution at 
temperatures about the boiling point of water. The use of 
such high-pressure steam turbines withont vacuum would 
be very convenient for other reasons. The choice of the 
position for the central station weuld be greatly extended. as 
the enormous quantity of water required for condensation 
would be entirely dispensed with, 

There is another method of obtaining heating from steam, 
gas or electrical power, which was advocated by Lord Kelvin 
more than 30 years ago. In virtue of a perfect heat engine 
being capable of being worked backwards. in the case of а 
reversed engine working between 16 deg. C. and 36 deg. om 
the heat equivalent of the electrical energy put into the engine 
is about 154 times the energy put into it. By this device 
Lord Kelvin considered that with a reversible engine driven 
bv motive power, rooms might be heated and ventilated by 
the same machine, with an exvenditure of heat of 1/154 of the 
heat in the air delivered. This is a most interesting and 
fascinating application of the Carnot cycle. Tt has never been 
put into practice to my knowledge, and even assuming only 
50 per cent. efficiency of reversed transformation, we should 
still get nearly eight times the heat equivalent of the power 
used. Lord Kelvin's proposal would enable electricians to 
heat rooms to a moderate extent by interposing this machine, 
and using electricitv to produce motive power and indirectly 
heat air. The difficulties of application are practical, not 
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theoretical. In my opinion the practical difficulties can Ье 
overcome. 

, Further great eavings of fuel are still possible by the utilisa- 
tion of the water-power of our country. By means we 
could add 3 million н.р. to the work of the country without 
consuming any additional coal. 

From the preceding discussion it will be seen that I do not 
accept the conclusion of the Coal Conservation Committee 
that it is desirable to substitute the electric generation and 
distribution of power, light, and heat, by means of great 
euper-stations, for the existing means of supply, consisting 
of smaller generating stations, works driven by steam-engines 
on the premises, turbine or reciprocating, and internal com- 
pashon engines supplied by town gas, producer-gas, oil, and 


The Coal Conservation Committee are quite wrong in con- 


sidering that any advantage to conservation can arise from 
the use of electricity to produce heat by the existing means. 


——— 
SWISS TRADE STATISTICS, 


Tas following statistics, ehowing the import and ex 

of Switzerland in electrical and allied goodi, have peed ыг 
from the recently-issued official trade returns relatin to the 
year 1918. The figures for 1917 have been eet beside them 
and notes added of any increasea or decreases, І 


IMPORTS. 
1917 1 
Electric cable, not insulated.— Frs. nis е “к 
From Germany... sis 8,000 — — 800 
» France E : 4,000 — — 4.000 
„ United States — 159,000 + 159,000 
| Total ... ési 7,000 159,000 + 152,000 
Electric cable not lead covered or iron armoured ; 
insulated wire. 
From Germany  .. 1000 | — wc wg 
» United Kingdom 500 1000 — 4000 
„ France "fen 18,000 1000 — 17,000 
„ Italy bis 9,000 2,000 - 1,000 
Total 27,000 4000  - 23,000 


Cable ditto covered with lead and iron armoured.— 
From Germany .. ... — 1000 + 1,000 


Cable insulated with rubber or paper and 
covered with textiles.— 


From Germany 1,000 15,000 + 14,000 
„ Italy. 81, 6,000 | — 75,000 
» United Kingdom 4,000 40,000 + 86,000 
э France 2 2 0 6,000 1,000 T 5,000 

Total 92,000 62,000 BÉ 30, 

Cable ditto covered with lead.— 

Total ... T 3,000 8,000 — 

Dynamo electrio machines and electrio traneformers.— 

From German 544,000 174,000 — 370,000 

„„ France я M 10,000 40,000 + 30,000 
» Italy tee 2 aeo 6,000 5,000 "a 1,000 

„ United Kingdom . 16,000 9,000 — F., 000 

„ United States is 56,000 106,000 + 60,000 

» Other countries 9,000 1000 — 8,000 
Total 641,000 335,000 — 806,000 

Acoumulators, Ёс. (other).— 

From Germany 32,000 19,000 — 13,000 
» France 63,000 = = 68, 

Total ... 100,000 19,000 — 81,000 
` Electric locomotives.— 
Total 43,500 — — 43,500 

Steam engines, cranes, pumps, turbines, dc.— 

From Germany .. .. 133,000 956,000 . 123,000 
» United Kingdo — . 6000 + 6,000 
» United States 25,000 17,000 = 8,000 
ТЕ Sweden sis E. o 18,000 = х 18,000 
„ Other countries ... — — 6,000 

Total 182,000 279,000 + 97,000 


Accumulators, batteries, electrodes in combination with 
rubber or celluloid. — 


From Germany jz 8,000 40,000 + 32,000 
57 Italy eee oe eee 20,000 28,000 + 8,000 
э, France see ЗЕ 4,000 TOS -= 4,000 
” United States ' „ж 12,000 жг xui 12,000 

5,000 pax H3 9,000 


„ Other countries 


Tota! ... | 40, 
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| 1917 1918 Ine. er dec. 

Electric arc lamps.— Frs. Frs. Fre. 

From Germany 21,000 7,000 — 14,000 

Electric incandescent lamps, unmounted.— 

From Germany...  .. 548,000 14,000 — 534,000 
» Austria Hungary ... 1,000 7,000 + 6,000 

"Total 549,000 21,000 — 628,000 

Electric incandescent lamps, mounted.— 

From German ... 8,394,000 3, 109,000 — 985,000 
„ Austria Hangs .. 1,109,000 1,173,000 + 64,000 
» Holland Mo ur 000 447000 + 2,000 
„ United Kingdom — 2000 + 39,000 
55 Other countries eee 4,000 1,000 = 8,000 

Total ... 4,851,000 4,732,000 — 119,000 

Insulators, mounted.— 

From Germany 98,000 205,000 + 177,000 
» Spain ... 2.000 — — 9,000 

Total 30,000 205,000 + 175,000 

Electric meters.— 

From Germany 532,000 564,000 + 89,000 
„ France i 92000 29,000 + 17,000 
„ United Kingdom 1,000 — — 1,000 
» Other countries 19,000 1,000 — 18,000 

Total 574,000 594,000 + 90,000 

Telegraph and telephone apparatus. 

From Germany  .. 976,000 399000 + 198,000 
„ United Kingdo 4,000 29,000 + 98,000 
„ Sweden ET 9,000 64,000 ＋ 66,000 
„ France iss 18,000 46,000 + 88,000 
» United States 84,000 18,000 – 66,000 
„ Other countries — 5,000 + 3,000 

Total 886, 561, ＋ 175,000 
8 EXPORTS. | 
Dynamo electric machines and electric transformers 
of all kinds.— 

To Germany . 4,764,000 3,786,000 — 978,000 
„ Austria 1,886,000 1,775,000 ( 889,000 
„ France 6, 494.000 8,875,000 72,881,000 
PE Italy . 838.000 449,000 т" 896,000 
„ Belgium sd. ш 54,000 26,000 – 98,000 
„ United Kingdom. ... 474.000 988,000 — 936,000 
„ Russia .... 1,190,000 190,000 —1. 070.000 
„ Spain ..  .. . 2493000 5,160,000 42, 787.000 
„ British India 100,000 10,000 — 90,000 
, Brazil doe 534.000 846000 + 819,000 
„ Argentine. 674.000 53,000 — 691,000 
„ Netherlands 1,806,000 4,368,000 72, 562,000 
„ Norway z 165.000 143,000 — 22.000 
„ Otber countries 815,000 2, 400, 000 71, 585,000 

Total . . 91,717,000 28, 242,000 46, 5 W, 000 

Accumulator batteries, electrodes in combination with 

rubber or celluloid.— 

To Germany 1,000 — — 1,000 
„ France 4,000 2,00 — 9,000 
„ Italy .. .. 24,000 — : 394,00 
„ United Kingdom 7,000 9000 — 6,000 
» Spain e 5,000 6000 + 1,000 
„ Other countries 2,000 1000 — 1,000 

Total 43,000 11,000  — 82,000 

Accumulators, dc. (other).— 

To France 224.000 185,000  — 89,000 
s Пау ue т 17,000 21,000 + 4,000 
» United Kingdom 157,000 141,000 — 16,000 
» Greece 25 49,000 20,000 — 29, 000 
„ Spain PEN 29,000 7,000 — 99,000 
„ Other countries ... 25,000 13,000 — 12,000 

Total 501,000 337,000 — 164,000 

Insulators, mounted. — * 

TO Germany 6,000 14,000 4 8,000 
= nce 12,000 21.000 + 9,000 
„ Holland 2,000 5,000 + 3,000 
„ Italy 3,000 4000 + 4,000 
„ Sweden — 4,000 + 4,000 
„ Argentine — 3,000 + 8,000 
„ Other countries 12,000 — ~ 192,000 

Total i. 85,000 51,000 + 16,000 
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: 1917 1918 Inc. or dec 

Cable, lead-covered.— Frs. Fre. Frs. 
To Germany 10,000 — — 10,000 

Cable, lead-covered and iron armoured.— 

To Argentine 41,000 — — 41,000 
„ Other countries 31,000 1,000 — 80,000 
Total 72,000 1,000 — 171,000 

Cable not lead-covered or iron armoured, insulated wire.— — 
To France aA .. 458,000 492,000 + 34, 000 
„ Brazil E "Y 1,000 — — 1,000 
» spain ... T — 1,000 ＋ 1,000 
„ Other countries 3,000 — — 3,000 
Total 469,000 493, 000 — 31,000 


Cable, insulated with rubber or paper and covered 
with teætiles.— 


To . France 52,000 324,000 + 272,000 
„ Italy 15, 000 2,000 — 13,000 
Total 67,000 326, 000 + 259,000 

Electric incandescent lamps, unmounted.— | 

To France ee — 14,000 + 14,000 
» Other countries 10,000 — — 10,000 

Total 10,000 14,000 + 4,000 

Electric locomotives.— 

Total 165,000 — — 165,000 

Telegraph and telephone apparatus.— 

To France 2,000 15,000 + 13,000 
„ Italy 630,000 54,000 — 576,000 
» Holland 2,000 31,000 + 29,000 
» Spain EA 8,000 18, 000 + 10,000 
„ Other countries 6,000 9,000 + 3,000 

Total 648,000 127,000 — 521,000 

Electric incandescent lamps, mounted.— 

To France 891,000 307,000 | — 584,000 
„  ltaly 3,958,000 2,998,000 — 960,000 
„ Portugal 106, 12,000 — 94,000 
„ Spain a 391,000 66,000 — 955,000 
„ Greece e T — 121,000 + 191,000 
» British India — 80, 000 + 80,000 
„ Other countries 319,000 37,000 — 282,000 


| Total . 0,595,000 3,621,000 — 1,974,000 

Electric meters.— 

To Germany 129,000 65,000 — 64,000 
„ Austria-Hungary ... 80,000 63,000 — 17,000 
„ France ЕЕ .. M 438,000 502,000 + 64,000 
» Italy .. .. . . 1,052,000 963,000 — 89,000 
„ United Kingdom. 112,000 79,000 — 33, 000 
„ Russia РР dc 31,000 — — 31,000 
» Spain m .. 200,000 623,000 + 423,000 
» Japan e .. . 499,000 612,000 + 143,000 
»  Netherlanda І 111,000 195,000 + 14,000 
„ Other countries 474,000 746, 000 4 272,000 

Total . 3,126,000 3,778,000 + 652,000 

Steam engines, cranes, pumps, turbines, &c.—- 

To Germany 2,046,000 2,078,000 + 32,000 
„ France " 4,470,000 5,847,000 +1,377 ,000 
» Belgium yet ке 65,000 63,000 — 2,000 
, Russia к 1,570,000 40,000 — 1,580,000 
» British India 4,000 17,000 + 13,000 
» apan .. —.. 408,000 1,118,000 + 710,000 
„ United Kingdom 356,000 347,000 — 9.000 
„ Spain E 2 99,000 469,000 + 270,000 
„ Other countrie .. 2,067,000 1,869,000 — 198,000 

Total ... 11,185,000 11,848,000 + 663.000 


ЕЕ TC OU REOETORINNEDEAELVERUECUA NU T COT e 
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" Operratic" News. Our acting correspondent informs us 
that a striking performance was given recently at Southampton. of 
& new eleotrical revue, entitled Who the Ellis Hooper?" The 
leading róle was taken by a super who should have been supported 
by a chorus of Trade Unionists, engaged by the management at 
great expense. In their endeavours to elucidate the problem in 
the title, the chorus left the show, even stopping people in trams 
and factories, and a wave (not sinusoidal) of curiosity and unrest 
surged throughout the country. Finally, with the assiatance of 
the Town Council and the manager, who took the role of a strong 
man, the chorus returned, not having been entirely successful in 
their search, Our latest advice is that the show is running well 
Ње chorus now being in perfect step. | ' 


CORRBSPONDBNCR, 
Letters reosved by us after Б P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Decline of Production. 


Mr. Annan Bryce, at the Metropolitan-Vicekrs meeting, 
raised an important question which has also come up at 
other meetings. | 

He stated that production had fallen as & result of shorter 
hours, despite arguments to the contrary. · 

This must be due to one of three things: (1) Hours have 
been reduced below the economical minimum. (2) Deliberate 
restriction of output on the part of the шеп. (3) Bad 
management on the part of employers. 

No trade union has as yet been bold enough to openly 
avow 8& policy of restricted output. It therefore remains for 
the employers во to arrange things that output shall not 
be restricted. This is a difficult thing to do, but experience 
has shown that it can be done. 

The first step is to assign every man as far as possible a 
definite task each day. 'The task must be such as can be 
shown to be well within the man's powers. 

More or less elaborate time studies must be undertaken, 
and shop conditions must be standardised. А man must 
have no excuse for not doing substantially as much work one. 
day as another. 

Few workmen know themselves how much work they can 
do under right conditions—stul less their employers. 

The root cause of restricted output seems to be the idea 
of soaking up the unemployed, and there is a measure of 
truth in it. 

The fallacy involved can easily be exposed, but the best 
argument is to remove the bad industrial conditions which 
foster such ideas. 

John S. Rann. 


Northampton Polytechnic, - 
London, E.C. | i 
April 97th, 1990. 


Battery Symbols. 


Having examined recently а number of English. French, 
American, and German wiring diagrams, I find that some 
NACE battery thus: + 8| 8 |0 | —, and others thus: 
+ t |1. 

Again, I find that all English writers are not agreed on 
this point; that is, some show a long thin line positive and 
others a short thick line positive. Could any of your readers 
inform me which is absolutely correct? 

It is very confusing when a drawing is not marked with 
either plus or minus signs. I have always been taught that 
long thin is positive, and short thick line is negative. 


W. S. Brett. 
East Ham. 
April 26th, 1920. 


[The correct form is a long thin line for positive and a 
short thick line for negative.—Enps. Exec. Rev.] 


Illicit Commissions. 


We recently sent you for publication a letter we received 
from & so-called electrical engineer inviting us to join him 
in robbing his employer. 

We went to some trouble in ascertaining who were the 
employers of the rogue in question, and sent the firm all 
the information we had, and the episode has apparently 
ended with the following letter. We did not deal with the 
employé, and certainly will not deal with employers. 


| The Cantie Switch Co., Ltd. 
Nottingham. | 
April 98th, 1990. 
[Corv.] 
Walsall, April 24th. 
Tue Cantie SwircH. Co., Lip. 


GENTLEMEN,—We beg to acknowledge receipt of your favour of the 23rd 
inst., and thank you for the information contained therein. 

We shall be glad if you will send us a list of your switches showing us 
the different types which you manufacture, as if they are suited to our purpose 
we shall be glad to ask you to quate when we are in the market. 

We quite understand that you could not send us the letter in question. 
neither do we want to see it, as we are quite satisfied with the copy you 
have submitted to us. 

We do not. of course, know what further action vou will take in the 
matter, but whatever you do we leave it entirely in your hands. 

5 We ourselves shall not mention the matter to Blank unless you ask us to 
o so. 
(Signed by a director of a supposed respectable firm). 


[On the previous occasion we expressed our view regarding 
this incident. We understand that, since the publication of 
the letters, Walsall has been in more or less of a ferment. 
Obviously, however, the employers of Mr. Blank are not an 
electrical firm.—Eps. ELEC. Rev.] 
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Wiring Small Houses. 


In your issue of April 9th there appeared extracts from 
a paper read, I believe, at a meeting of the I. E. E., in which 
eome figures were given regarding the cost of wiring work- 
men's houses. I do not know where the writer got his figures 
nor have I the plans of the houses referred to before me, 
but I feel confident in saying that the figures are too high. 
For à house of nine points in screwed tube £19 13s. 8d. is 
quoted. This works out at £2 ds. 9d. per point. Being 
estimator and supervisor of wiring contracts for a firm of 


electrical engineers, I was naturally interested in these figures, . 


and accordingly paid a visit to the much-discussed houses at 
present being erected on Worm wood Scrubbs. й 

The house for Ње wiring of which I gave an estimate con- 
sisted of living room, scullery, bathroom, and three bed- 
rooms, and would require the installation of seven points. 

Incidentally, I may mention that these houses are apparently 
not to be electrically lighted as they have already been tubed 
for gas. 

My method of tubing this house would be the American 
method, in which no tees or elbows are used, and no boxes 
of any description located under the floors. The tubing is 
simplv looped from point to point. The wiring would not 
be looped in the usual English way, but connectors used at 
the ceiling outlets. With this method of loop tubing a very 
high speed can be attained. uu 

I have worked on large jobs in America, where the mini- 
mum permissible output of I. in. tube corresponding to 
English j-in. was five hundred feet per day for a wireman 
and mate. | : 

The wiring would not be done until all plastering, &c., was 
finished, and as the tubing would be run in such a way that 
there would be only two wires in each tube the wiring 
becomes a very simple matter indeed. | | 

All tubes from ceiling points to switches could, if desired, 

be of }-in., which would do away with any necessity to sink 
them into the brick walls, as the plaster work even in this 
type of house is quite thick enough to effectively conceal a 
in. tube. 
; I find that the actual cost of wiring these seven points and 
supplying and installing plain pendants, all necessary switches, 
fuses, &c., would be £8. If we allow the contractor a profit 
of £9 10s. per house the price would be £10 10s. for the job. 
or £1 10s. per point. Where a large number of houses were 
going up in the same locality a proper standardisation of 
methods employed would considerably reduce this figure. 


Archibald J. Inch. 
London, N.W. 
May And, 1920. 


City of Vork Advertisements. 


What are we coming to? In your issue of the 20th ult., 
] see that the engineer and manager to the City of York 
electricity department (J. W. Hame) is advertising for a 
mains superintendent at a salary of £228 per annum; in the 
next paragraph he wants a cable jointer at 1s. 104d. per hour 
for a 47-hour week. 

If intending applicants for the super’s post take the trouble 
to work out the weekly remuneration for each they will find 
that the super will receive one whole sixpence a week more 
than the jointer, who will, presumably, be under him. The 
jointer only has to work half an hour overtime to receive 
more money than his super. | 

Moreover, under a recent award the jointer will be due 
for another 3s. per week in about a month; he will then re- 
ceive 9s, 6d. more for & normal week than his super. 

What a grand inducement for young men to take up the 
study of the higher branches of our profession! 

If ever a man deserves to be let down by his staff, an 
engineer who can do such things as the above is surely that 


man. 
Fed Up. 
May 3rd, 1920. 


I would draw your attention to an advertisement which 
appeared in the last issue of your journal, and am sure that 
it was with regret that you inserted it. 

Mr. J. W. Hame, city electrical engineer of York, wants 
a mains superintendent, experienced not only in H.T., A.C., 
and L.T. D.C. cables, but also in the construction and main- 
tenance of overhead transmission lines, and for this experi- 
ence he is prepared to pay £90 per annum, plus the E.P.E.A. 
awards. 

Mr. Hame takes the trouble to point out that at the end 
of four years of presumably satisfactory service, this sum 
would be increased by a further £42 per annum, but I am 
sure that what is of more interest to your readers is not 
what is to happen to the successful candidate in 1924, but 
whether the Corporation would bury his remains (there 
would not be inuch—just the bones and perhaps а little skin 
still attached to them), or whether the sorrowing widow would 
have to do that out of his savings. Further, we would like 
to know what happened to the previous occupant of that 
lucrative vosition, and how тапу the job uses up in a twelve- 
month. They must have a pretty short life, else Mr. Нате 
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would not make such extravagant promises to those who 
survive a year; just fancy another fourpence a day extra 
it's worth taking a little stimulant to try and keep alive 
for that. 

Mr. Hame and the Corporation of York are members of 
the I.M.E.A. Does that body approve of such starvation 
wages? and if it does not approve, has 14 the courage to pro- 
test to its members who are bringing it into discredit, and 
point out that they are not n; a danger to the industry, but 
a disgrace to their Association? . . 

If there were some plain speaking when required we might 
get a healthy public opinion formed. Besides, it is bad from a 
business point of view, because basic rates are being fixed for 
that grade, and it would pay the Corporation better to adver- 
tise at а figure that would get it a qualified man than to 
take on a man who only values himself at £90, and be 
forced to pay him wages for а good man in a short time. 

What have the Associated Municipal Electrical Engineers 
to say to this? They are trying to get their own salaries put 
on a proper basis as at present they are only being paid from 
two to three times the sal of their deputies. Electrical 
engineers are not a superstitious race, but I would remind 
them of that legend of Ancient Greece which likens retribu- 
tion to a bloodhound from which there can be no escape. 
and which, sooner or later, inevitably overtakes the culprit 
and those associated with him. CE 

That story appears in one form or other in the literature 
of every nation, and is evidently the universal experience of 
mankind. 

As you have measured so shall it he measured to you 
again," is one of the few passages of the Bible, the truth 
of which the critics do not challenge. 

John H. Parker. 


Electricity Works, Croydon. 
May 3rd, 1920. 


I trust you will allow me a little space to comment on 

your “‘ Situations Vacant" in the current issue. 
. The engineer to the City of York electricity department 
is advertising for а mains superintendent and a cable jointer, 
and is prepared to pay 6d. a week more to the superintendent 
than to the jointer provided that no overtime is worked, 
when the latter will. of course, draw more pay than the 
former. Presumably also the jointer will receive 3e. more 
per week at the end of May, and will then draw more money 
than his superintendent. 

Many of us entered this profession with boundless en- 
thusiasm. We spent our spare cash in purchasing technical 
hooks and our spare time in attending classes. We are be- 
ginning to realise that we were wasting our time. A profes- 
sional footballer or a window-cleaner is far better off than a 
technical man. | 

Personally, I intend to use whatever influence I have in 
dissuading young fellows from entering this profession, and 
hope that in this wav the short-sighted action of euch em- 
ployers will meet with its due reward. 
A | 


Disgusted. 


Fault Localisation. 


. Two single 7/14 V.I.R. cables, each 100 yd. long, are laid 
in glazed troughing, run in with pitch, and capped with 
tiles. On one of these cables a high-resistance break de- 
velops, due to water getting through the pitch, and eating 
away the copper strands. E 

The megger tests from each end аге as follows: 60,000 
ohms between each cable and between each cable and earth. 
The onlv voltage available ia 100 v., and this will not break 
the fault down to E. There is continuity, through each cable, 
but on one the continuity is only due to copper sulphate 
between the two ends of the break. This acts as a con- 
denser. with an amount of capacity. 

Kindly state a quick and correct method of localisation. 


April 96th, 1920. | Kon. Denser. 


— 


Rist v. Vulco Magneto Co. and Another. 


Our attention has been called to the report of this case, 
which appears in your issue of April 23rd, 1990, and we would 
like to make a correction to the last paragraph, which. 
through no fault of your own reporter, does not accurately 
represent the facts. 

The facts are that the defendants have agreed to deliver 
the 90 magnetos to the plaintiff as to 30 on the 15th Mav 
promptlv. as to 30 on the 15th June promptly, and as to 30 
on the 15th July promptly, and that an independent expert 
nominated by the secretary of the British Electrical Ignition 
Co., Ltd., shall inspect them and report the sum required to 
he expended to complete them as second-hand magnetos, such 
examination to take place at Long Acre on the dates men- 
tioned in the presence of one representative from each side. 
Ordered that the action stand adiourned until a day before 
the Long Vacation to be arranged.“ | 

Kilner, Kilner & Co., 
; Solicitorg for the Plaintiff. 
London, E. C., . pril th, 190. "nae 
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„The I. E. E. Conncil Election. 


There has been in the past some considerable criticism 
upon the purely metropolitan character of the Council of 
the Institution, and it is interesting to note that of the 
Council's new nominations for the forthcoming election, ap- 
parently nine out of the twelve gentlemen mentioned live in 
or near London. 

А point often raised in connection with the nomination of 
provincial members is the исо of the expense of attend- 
ing the Council meetings. Fortunately, in many cases, those 
provincial members who have served on the Council have had 
business necessitating their frequent attendance in London, 
but it is obviously unfair that, failing such, the provincial 
members of the Council should be asked to bear the heavy 
personal expense involved by the proper discharge of their 
duties on behalf of the Institution. 

One can quite understand that this question of expense 
restricts the choice of representatives to those members who 


live in or near London, but the general body of members will, 
no doubt, agree that wider representation is essential to the 
well-being of the Institution, and therefore that the expenses. 
of the members of Council attending Council and committee 
meetings should be paid by the Institution as is already done 
in the case of the chairmen of the territorial centres. 

Members of the Institution will note that for the present 
election outside nominations have been sent in in favour of 
at least two provincial members, neither of whom require 
any introduction to the members. Both have had previous 
experience on the Council as chairmen of territorial centres, 
and have the welfare of the Institution and the profession 
generally at heart, and are real live men. 

It ig perhaps unfortunate that only а week elapses between 
the eending out of the ballot papers and the last day for their 
return. . 


Middlesbrough. 
May 8rd, 19%. 


R. M. Longman. 


BUSINESS NOT Es. 


Automobile Head-lamps.— In the Aulocar of March 
27th an account was given ef the demonstration organised by 
Messrs. C. A. VANDERVBLL & Co., LTD., at Oxshott Woods, where a 
variety of anti-dazzle devices were tested. It is stated that no device 
was wholly satisfactory, but most of them effected an improvement. 
Amongst the more successful were the Salsbury, Liberty, and 
Osgood lamps. | 

Inquiry from Nova Scotia. —H.M. Senior Trade Commis- 
sioner in Canada (Capt. E. J. Eiwards) has been notified by а 
eompany in Nova Scotia that they are desirous of entering into 
communication with United Kingdom firms who are in a position 
to give reasonably early delivery of galvanised telephone and tele- 
graph .wire, and also of galvanised and leaded steel strand wire. 
The material has to conform to the specifications which have been 
received by the D.O.T. in London, and firms interested in the matter 
should apply to the Department of Overseas Trade. 


Nifrates from the Alr.—7e Times states that the 


extensive site at Billingham-on-Tees, in County Durham, which 
the Government acquired over two years ago for the purpose of 
building a nitrogen factory, has been purchased by a syndicate 
comprising Messrs. Brunner, Mond & Co., Ltd., and Explosives 
Trades, Ltd., for the manufacture of ammonia from the nitrogen 
of the air, the capital required being about 5 millions sterling. 
The Haber principle will be adopted, which employs a non- 
electrical process. 


Catalogues Wanted in India —H.M. Trade Com- 
missioner in India desires to receive from United Kingdom manu- 
facturers additional copies of their catalogues for filing in his 
office library, where they can be consulted by prospective buyers. 
These should 'be sent in duplicate addressed to Н.М. Trade Com- 
missioner in India, Post Box 683, Allahabad Bank Buildings, 6, 
Royal Exchange Place, Calcutta, India.— Board of Trade Journal. 


Catalogues Wanted at Kuala Lumpur.—The Govern- 
ment Electrical Engineer, Kuala Lumpur, Federated Malay States, 
will be glad to receive lists of electric lifts, washing machines, 
irons, vacuum cleaners, and fittings suitable for а large hoapital ; 
also of current limiters of small sizes. 


Catalogues for Asia Minor.— Arrangements have been 
made by Captain Perring, the British High Commissioner's repre- 
sentative at Samsoun, with the local manager of the Imperial 
Ottoman Bank for British trade catalogues and literature to be 
exhibited in the offices of the bank, where they will be available 
for reference by the trading communities. Similar arrangementa 
are also in course of negotiation at other centres in Asia Minor. 
British firms are invited to forward copies of their catalogues, &c., 
direct to the British Control Officer, Samsoun, Asia Minor. Cata- 
logues should preferably be printed in either the French, Greek, or 
Turkish languages. 


Industrial Administration. —The Institute of Industrial 
Administration, of 110, Victoria Street, 8.W. 1, held its first 
general meeting at the Central Hall, Westminster, on Tuesday last 
week, 150 members attending. The Hon. Secretary announced 
very wide support from both London and the Provinces, апа also а 
promise by Lord Haldane to address the members on the subject of 
administration. A strong Provisional Committee was appointed, 
representing many branches of industry. As an immediate step in 
the work of the Institute, a series of lectures on The Organisation 
of Payment by Results" is being given at the Central Hall, Weat- 
minster; the series commenced yesterday (Thursday). 


A Dutch Company.—The report for 1919 of the N. V. 
Hazemeyer Fabriek ven Electrische Apparaten of Hengelo, states that 
special attention still had to be paid to the acquisition of raw 
materials, although it was possible to complete the stocks, so that 
no serious stoppage of manufacturing was experienced. The net 
profits amount to 131,000 fl. and a dividend at the rate of 11 per 
cent. is proposed on the ordinary shares, and 6§ per cent. on the 
cumulative preference shares. 


Swimming Club. — Glasgow Corporation Electricity 


Department has sterted a swimming olub. Large attendances 
have been recorded at the opening practices. 


` 


Lead.—In their report dated May Ist, Messrs. G. 
CAWSON & Co. say :— 


The position generally seems to be deteriorating, and lead is more plentifu 
than ever. There is lead in the River still unsold. . . . Stocks of actual lead 
are larger than at any time known, oo at the time of the close of war. 
Mexico continues to send lead regularly. f France has lead sent in direct 
from producing countries, she will require lees from England. America and 
other countries are sending us considerable quantities of lead products, which 
naturally interferes with the consumption of our own producers. We calculate 
the stock of lead available in the country at present at 40,000 to 50,000 tons, of 
which 20,000 to 25,000 tons аге held by the Government, and probably some 
20,000 tons are stored and held privately. Considering that in pre-war days the 
stock never exceeded 4,000 to 5,000 tons as maximum, there is ample margin 
for any increase in consumption. Consumption, however, seems to be on the 
decline, which is quite natural with the present unsettled state of finances and 
labour. 


The Times of May 3rd stated that at a big mass meeting at 
Broken Hill (Australia) the miners unanimously resolved to ocon- 
tinue the strike until a 36-hóur week had been granted. 


Electrical Machinery in S.A. Mines.—The following 
particulars are extracted from the S.A. Mines Department return 
of electrical machinery imported during 1919 :— 


Electric generators and engines driving same if 


directly driven... sis T £3,479 , 
Electric hoists, including motors... 31,639 
Electrico locomotives 288 ЯА ea oe 18,440 
Electric motors driving pumps, including pumps 

if directly driven als s dis dus 27,582 
Electric motors not included above 19,285 
Power lines, transformers, xo. -— 88,392 
Electric bells, telephones, and other fixtures 86,529 
Miscellaneous machinery not particularised above 37,132 
Electrical machinery spares 885 I-— .. 86,176 

£348,654 


Electrical machinery manufactured in South Africa, £8,421 
(including £6,430 electrical machinery spares), 


British Magnetos.— In the international motor-boat races 


: at Monaco, successes were achieved by the Snubeam engine in the 


Cruiser Class from Lyons to Monaco, in the 21-Footer Class for the 
Championship of the British Motor-Boat Club, and in the Ohampion- 
ship of the Sea. An important part was played by the British 
magneto; in the first-mentioned event a speed of 70 miles per 
hour was accomplished—a severe test for any magneto, 


Electrical Vehicles in Sweden.—The directors of the 


. A.B. Atlas-Diesel, reporting on the year 1919, mention that they 


have formed in conjunction with the Asea (Allmanna Svenska 
Elektriska A.B.) a company for the sale of the Diesel electric 
motor vehicles, with a share capital of 225,000 kroner. . 


Dissolutions and Liquidations.— ELTOTRIO AND GENERAL 
Works, LTD.—Winding up voluntarily. Liquidator, Mr. F. Н. 
Christlieb, 36, King Street, Cheapside, E.C. Meeting of creditors, 
May 17th, at King Street. Claims to be sent to the liquidator by 
June 30th. 

VAUGHAN ENGINEERING WORKS, LTD., 22, Cross Street, 
Islington, London.—Liquidator (Mr. H. de V. Brougham) released 
April 26th. | 

WAKERLEY & WEBB, Electrical Contractors, 266, Witton Road, 
Aston, Birmingham.—Mesars. J. Wakerley and W. A. Webb (the 
younger), have dissolved partnership. Mr. Webb will attend to 
debts and continue the business under the same style and the same 
address. 


Strike Threat.—The electrical power station men of the 
Lancashire and Yorkshire Railway, Mersey Railway, and Overhead 
Railway employed at Formby, near Liverpool, threaten that, unless 
their grievances are settled by May 15th, they will take drastic 
action. At a meeting they held, they complained of being 
left out of the recent engineering award and the railway shopmen's 
award, and said that the time had come when they should be paid 
on a level with other skilled workers. The conditions affecting 
power stations are supposed to have been the subject of negotiation 
for the last 18 months, and the men express their impatience at 
the delay in dealing with their claims, | 
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.  Baakruptcy Proceedings.— BERNARD Роврев, 18-22, 
. Ohristopher Street, E.0., trading as the United Electrical Manu- 
facturers Co.—Creditors met at the London Bankruptcy Court on 
April 29th, under this receiving order. The proceedings were 
instituted by 8. G. 1 & Co., Ltd. It appeared from the debtor's 
- statements that he had dealt chiefly in electric novelties, including 
` eleotrio pocket lamps. During 1917 and 1918 he was supplied— 
though he did not discover it till later—with defective chemicals 
for the batteries, with the result that batteries were returned to the 
value of some thousands of pounds. He estimated his loss at some- 
thing like £8,000. Subsequently. with a view to raising capital, 
he formed the Unelma Co., Ltd., to which he transferred his 
business, and of which he became managing director. On April 
15th a receiver was appointed in the interest of the debenture- 
holders. No statement of affairs waa filed, but the debtor estimated 
his liabilities at £5,601, whilst the assets comprised a surplus of 
$150 from securities held by creditors, and £447 due from the 
Unelma Co., Ltd. In the absence of any offer, Mr. E. H. Hawkins, 
chartered accountant, 4, Charterhouse Square, E. O., was elected 
trustee to administer the eatate in bankruptcy. 

A. E. CHANNON, Н. S. NADEN, and С. G. CHANNON (A. E. 
Channon & Co.. electrical engineers), 8, Orrisdale Terrace and 425, 
High Street, Oheltenham.—Receiving order made April 26th, on 
. debtors’ own petition. First meeting May 14th. Public examina- 
tion May 27th. ' 

FREDERICK MITCHELL, electrical engineer (trading with John 
. Mitchell as Fred Mitchell & Co), 97, Stockport Road, Ardwick, 
Manchester, and 58, Ashton Old Road, Openshaw, Manchester.— 
This debtor applied for his discharge from bankruptcy on 
April 27th, at the Court House, Quay Street, Manchester. 
The receiving order was made in March, 1913, on the part- 
nership debtors own petition, with liabilities amounting to 
4215 and assets which realised £6 Os. 9d. No dividend had 
been paid, or could be paid, to the partnership creditors. The 
separate estate of Frederick Mitchell realised ба. 6d. in the 
& to the debtor's unsecured creditors. The Official Receiver 
stated that the debtor commenced business while a minor. In 
1905 he purchased the business of his employers, which was being 
carried on in Stockport Road, Ardwick, Manchester. The firm's 
apparent success led the debtor to embark on work beyond hie 
capacity ; material and labour were locked up in. contracts for 
. which the firm was not paid, or only paid under pressure, with 
the result that it could not, in turn, pay its own merchants, The 
Official Receiver had no criticism to make on the debtor, except 
his lack of judgment in selecting customers. It was obvious, he 
said, that if the debtor's firms’ debtors had paid their debts the 
business would not have been in financial difficulties. His Honour, 
Judge Mellor, granted the discharge, subject to two years’ 
- suspension. 


Auction Sale.—By direction of the Disposals Board 
Ministry of Munitions Messrs. J. T. Skelding & Co. will sell by 
auction on June 9th and following days, and June 14th and follow- 
ing days at the Royal Arsenal and Dockyard, Woolwich, the electric 
equipment and stores comprising electric motors, generators, con- 

verters, cable and wire, telephone and telegraph instruments, 
lamps, хо. For particulars see our advertisement pages to-day. 


Spreading the Light.—If you want to preach a sermon, 
it is necessary not only to have the light within you, but to preach 
it from the proper place. Unless the sermon be delivered from the 
Mount, it will not be heard by the great audience to whom it is 
{ntended to be addressed. The “Talks with Workers,” which were 
originally published in Zhe Times Trade Supplement, would, we 
think, have been surer of a popular audience, of getting home 
. to those for whom they were meant, if they had been published in 
the Daily Mail or the Evening News. However, 38 of the talka— 
mainly,we understand, due to Mr. G. W. Gough—have now been 
collected together into the form of a handy little book, which will 
slip into the pocket, and published by Sir Isaac Pitman & Sons, 
Ltd., at the modest price of 28. They are written in language that 
can be understood by all, but they are free from objectionable 
"talking down, a defect for which we have examined them 
closely, and with a hostile prejudice. Although it is made plain 
thatthe workers referred to are the manual workers, there is much 
in the talks that is well worthy of the careful attention of the 
trained brain-worker whose function is, broadly speaking, 
management, as well as of employers and members of boards of 
directors. The explanations of what capital really is, what it does, 
"what money is, what banks do, and how credit works, are clear 
and in the main well illustrated ; and it is precisely about these 
thingse—which every business man, whether he be engaged as most 
of our readers are, in some branch of electrical engineering, or in 
drapery or stockbroking, comes up against daily—that so much 
really lamentable ignorance and misconception existe. But it isa 
great pity that the functions of management are almost without 
exception, ascribed to the “ bosses " (p. 54), or to the "governor" 
(р. 82). Selling, in the first-mentioned case. and the organisation 
of mass production in the second, are the function of, and in the 
. main due to, co-workers with those Mr. Gough and his colleagues 
have in mind —men and women who work hard for their living, 
and who sometimes, because of their lack of the organisation which 
the manual workers have brought to such a state of advancement, 
have to put up with very unfair conditions. | | 
Some of the illustrations are not very logical, and that on p. 49, 
drawing & comparison between too many wagons and too many 
currency notes, is singularly inept. The argument on p. 89 seems 
to prove the exact opposite of what it sets out to make clear. It 
starts by saying : “Cease to get wages and you cease to be free," 


г 


апа, if we read it rightly, concludes by finding that both wage ` 


. unfounded. 
Belgian wares on aecount of their superior quality. About 6,000 


earning and wage - paying are conditions of servitude, We hope it 
is not true that neither employers nor employed are thinking of 
serving society, "and no sensible person wants them to” (p. 83). 
It was precisely because the Building Trades' Parliament set out 
for national service that wesaid bigger ideas had gone to its making 


than had gone to Whitley Councils. 


Moreover, са' canny is not indulged in for the reason given 
on p. 117—that the worker cannot make an extra shilling without 
putting an extra penny or so into the governor's pocket—but 


because of the fear, only too well-grounded hitherto, that the 


governor will cut the rate to sixpence. 
We hope the book will be widely circulated, and that it may be 
ee in spreading sounder ideas on the subjects with which it 
eals. | 


Inquiry into the Prices of Light Castings.— The Board 
of Trade announce that a Light Castings Sectional Committee has 


deen appointed under the Profiteering Aot to ascertain to what 


extent supplies, prices, and costs of light castings in this country 
are affected by trade combinations; and, further, to ascertain to 
what extent the manufacture of light castings is affected by trade 
combinations. The Sectional Committee would be glad to receive 
communications from any persons or firms who consider that their 
operations, output, or prices have been affected by any combination, 
either of manufacturers, merchants, or tradesmen. Such state- 
ments or offers to give evidence should be sent to the Secretary, 

Central Committee, 54, Victoria Street, London, S. W. 1.— Times. 


Belgian Glassware Industry.—The Economic Review 
quotes the Echo de la Bourse of April 8th to the effect that the 
Belgian glassware industry is at present one of the most flourishing 


. branches of industry. It wasat first feared that the Japanese, who 


only pay their workmen 8.50 fr. per diem, had, during the war, 
captured all the Eastern markets, but this fear has proved 
Former customers are again giving large orders for 


workers, including 1,200 women, are engaged in the manufacture 
of every description of glassware. Salaries and wages have much 


. increased since 1914, and are as follows :— | 


1914. 1918. 
Fr. | Fr. 
Per month 
Blowers ; к: 8 25 А 
Spinners M EE. ей ~ tis 150 . 480 
Lifters mA m 2s x 250 400 
| Рет дау. : 
Cutters .. ae id - Е 1.60 4.50 
Firemen - s id ar 1.80 4.50 
Trimmers zs R 25 s 19 11 
Skilled labourers 4 10 ‘ 
Packers .. 88 4 13.50 
Cashiers % 4 16 | 
Engravers 92 . 12 to 15 25 to 90 


The women's wages have been raised from 1.30 fr. and 2.40 fr. 
per day to amounts ranging from 4.20 fr. to 6.05 fr. рег day. · 


German Socialisation Schemes.— The Socialisation of 
coal and iron was the subject of discussion in the German Eoonomio 
Congrees on March 31st. According to Deut, Allg. Ztg. (quoted in 
the Economic Review) the report of Herr Horten, Aasseesor of 
Mines, for many years director at Thyssen's, attributed the negative 
results of all socialisation measures up to the present to the want 
of practical men in the Government and the lack of any fixed pro- 
gramme among the workers. Не arrived at the conclusion that 
socialisation must begin with coal and iron as the basis of all other 


. undertakings, and at first with 10 to 15 per cent, only of the 


industry. The socialisation of industries dependent on coal and 
iron before these themselves were socialised was а great danger 
and the cause of failure. Georg Bernhard objected to the partial 
schemes of Horten as leading nowhere and advocated entire 
socialisation, · | Же. ' 


French Company Notes.—There has been formed at 
Lille (Rue Sans Pavé 1) a company under the name of Etablisse- 
ments E. Bouchery et Cie, with a capital of 4,600,000 fr., for.the 
manufacture of wire, cables, and electric accessories, d 

The balanoe-sheet presented to the shareholders of the Energie 
Industrielle, on March 27th, showed а net profit of 1,169,103 fr., and 
the directors fixed the dividend at 10 per cent, The situation of 
the branches and the various networks of the company was satis- 
factory. In the course of the year the company had acquired the 
network and works of the Société des Forces Motrices du Lao Bleu, 
as well as the Soustons concession. It had formed during the 
current year the Société Hydro-eleotrique du Sud-Est, with the 
object of equipping three waterfalls—the first on the Lot river, the 
second on the Surenne, and the third on the Roy» ; the last is shortly 
about to be harnessed, and will have & capacity of 7,000 H.P. 


А " White Trade Ship.” —Acccording to the Daily Mail, 
British manufacturers are considering a proposal by the Federa- 
tion of British Industries for sending a " White Trade Ship " to all 
foreign and Dominion ports as a permanent floating exhibition of 
British-made goods. If the proposal is adopted, a special ship 
will be built, and between 500 and 600 manufacturers will take 
allotments of space for the exhibition of their goods. We read in 
the same paper that the Department of Overseas Trade arrange- 
menta for a travelling exhibition of British-made goods to proceed 
to the various Colonies, &c., which was to have started. on 
July 24th, have been rendered uncertain owing to difficulties 
experienced by a number of manufacturers in getting their 
displays together. It has further been decided to postpone the 
touring exhibitions to the Far East, South America, and U. S. A., 
because of the inability of many manufacturers to work off their 
pregent commitments, ZA 
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Gifts to Aston Technical School,—In connection with 
the scheme for the development of Aston Technical School 
(Birmingham), a good deal of assistance has been rendered by 
. Midland manufacturers. The following are among the gifts of 
apparatus and samples recently received by the principal of the 
. School for use in the classes. viz. :—Reason Manufacturing Co., 
Ltd., electric meters and indicator; Henley's Telegraph Works, 
showcase fittings and samples ; Electric and Ordnance Accessories 
Co.. Ltd. (Vickers, Ltd.). motor generator, &c., induction motor, 
and electric fittings ; W. & T. Glover, Ltd., cable samples ; Attwater 
and Co., samples of mica fibre, &o. ; Ferranti, Ltd., electric meter; 
Thomson-Bennett Magneto Co., Ltd., magneto, хс. ; E. I. C. Magneto 
Co., Ltd., magneto ; Brown & Barlow, Ltd., car carburetter. 


Profit-sharing in Italian  Industries.—The Basler 
Nachrichten (April 15th) learns from Rome that the Secretary- 
General of the Italian Manufacturers’ Association, Signor Olivetti, 
has announced that Italian manufacturers are prepared to make 
various concessions to the workers in the matter of profit-sharing, 
if only the workers will realise that by striking about trifles they 
harm themeelves more than anyone else. Until production has 
increased, the manufacturers can make no profits. The workers 
ought to draw up a-regular and final programme of their demands 
which provides for increased production as well. The Government 
will decide between the claims of the workers and employers and 
во put an end to the continual friction which exists.— Economic 
Review, | 

Book Notices.—‘ Metals in Aircraft Construction.” 
Ву W. Hanby. Pp. viii + 112; figs. 56. London: Standard Air 
Press, Ltd. Price 6s. net. 

"The Motor Ship." Vol. I, NO. 2. May, 1920. Рр. 28.—In the 
seoond issue of this new journal, some remarkable proofs are given 
of the progress made by the internal-combustion engined vessels 
during the past month. А full description, with illustrations, is 
published of the largest motor ship in the world, the Afrika, a 
13,000-ton 12-knot cargo and passenger vessel. A full report of 
` the operation of standard motor ships over long periods, and a 
comparison between these ships and corresponding steamers is 
given, showing that the motor vessel effects a saving of over £200 
рег day in fuel cost. As an indication of the reliability of motor 
ships, the log is published of one of these vessels, in which it is 
proved that in voyages totalling well over 40,000 miles, there was 
only one involuntary stop of one hour's duration. Another 
illustrated article of great importance is a description of the 
highest-powered marine Diesel engine now being built for British 
standard 11,000-ton ships. 

"Institution of Civil Engineers: Abstracts of Papers in 
Scientific Transactions and Periodicals.” New series. No. 3. 
April, 1920. London: The Institution. 
` "The Theory and Practice of Lubrication: The ‘Germ’ 
Process.” Pp. 37. By Henry M. Wells and James E. South- 
` сотре, M. Se. London: Central House.—Reprinted from the 
Jowrnal of the Society of Chemical Industry, 1920. Also a 
hg containing Press notices and criticisms of above paper 
(24 pp.). 

"The Queen's Engineering Works Magazine.” No. 17. 
January. 1920. Pp. 90. Bedford: W. H. Allen, Son & Co.—This 
well-produced and splendidly-illustrated journal contains a great 
deal of interesting matter, and includes articles upon The 
Coaling of Ships," and " Civil and Commercial Flying." 

Was Switzerland Pro- German? By S. Croft. Рр. 127. 
London : Hazell, Watson & Viney, Ltd. 

"Industrial Administration: A Series of Lectures." Pp. vii + 
203. London: Longmans, Green & Co. Price 7s. 6d. 

. "Journal of the American Institute of Electrical Engineers.“ 
Vol. ue No. 4. April, 1920. New York: The Institute. 
Price $1. 

“Science Abstracts А and B." Vol. XXIII, Part 3. No. 267. 
March 31st, 1920. London: E. & F. М. Spon, Ltd. Price 2s. 6d. 
each, 

“The English Electric Journal.” Vol. I, No. 2. Pp. 34.—The 
April issue contains an interesting description of the Dick, Kerr 
Works at Preston, and also an article on the Seewer system of 
governing high-preasure water turbines. 

“The Metropolitan-Vickers Gazette.” Vol. V, No. 84. March, 
1920. Pp. 23. Price 7d., post free.— This number of the Gazette 
includes a number of interesting articles, including notes on eleo- 
trically-driven spinning mills, double-reduction gearing for marine 
turbines, and an abstract of a paper by Mr. H. Mensforth, C. B. E., 
&c., on Some Phases of Works Management.” 


B.T.H. Operatic Society.—Originally formed in 1911, 
when an original topical play was performed, this society has con- 
tinued to progress, and its latest departure is the presentation of 
" Iolanthe” at the Hippodrome, Rugby, from May 3rd to 8th. 
The rehearsals of the opera were interrupted by the outbreak of 
war, but were resumed a short time ago. The cast is of full 
strength, including about 50 members besidea the principal 
characters. А notable feature is the orchestra, which is 26 strong. 
It is expected that the performance will compare very favourably 
with those of professional companies, and judging by previous 
standards ( H. M. S. Pinafore” and The Mikado”), this would 
appear to be a certainty. “ Тһе Yeomen of the Guard" is to be 
produced later on in the year. 


Electricai Man Charged.—At the Westminster Police 
Court, оп April 28th, Edward Mason, aged 21, described as ап 
electrical engineer, of Holloway, was charged with being concerned 
in stealing jewellery from a bedroom of a Chelsea residence, where 

he called to examine the electric light fittings, : 


The Crystal Palace Erhibltion.— On June 9th the 
King, accompanied by the Queen and the Chief Officers of State, 
wil open at the Palace the Imperial War Museum, to 
which is attached the Great Victory Exhibition, а dual enterprise 
which will tax even the capacity of the Palace, the largest 
exhibition building in the world. His Majesty's Office of Works 
has taken the whole of the main floor for Naval, Military, and 
Airoraft Exhibits. An important section of the Exhibition will be 


that devoted to the oil exhibits. In addition, the sections com- . 


prising eleotricity, engineering, and gas, will have & commanding 
interest. The Handel Festival is to be revived on June 22ud, 24th, 
and 26th, under Sir Frederick Cowen's conductorship, and there 
are to be nightly dieplays of Brook's fireworks, as in former days. 


Australian Electrical Trade and 44-Hour Week.—The 
New South Wales branch of the Electrical Trades Union decided in 
March to submit the following questions to a ballot of the 
members: — 

1. Are you in favour of the hours of labour being reduced to 44 
per week, with no Saturday work ? ' 

2. Are you prepared, if necessary, to forego four hours pay per 
week in order to enforce the principle ? 

3. In the event of the employers refusing to recognise the 44-hour 
week, are you in favour of obtaining it by legislation instead of by 
direct action ? | 

4. Are you prepared to enforce the ваше by direct action by 
refusing to work on Saturday morning ?—Sydney Morning Herald. 


Trade Аппоппсетепіѕ. —Мв. P. W. so SMITH, of 
Messrs, Albert Lee & Co., will be opening stock rooms showing & 
comprehensive range of all the firm's specialities, from May 10th to 
14th, at the Royal Hotel, Plymouth; from May 19th to 21st, at 
Queen's Hotel, Cardiff; and from May 318 to June 4th, at the 
Grand Hotel, Leicester. Мв, W. P. KERR will be having stock 
rooms from May 8186 to June 4th, at King's Head Hotel, Sheffield ; 
June 7th to llth, at the Griffin Hotel, Leeds; from June 14th to 
25th, at the Albion Hotel, Manchester ; and from June 28th to 
July 2nd, at the Neptune Hotel, Liverpool. 

THE BAsTIAN ELECTRIC Co., LTD., announce that its oom- 
mercial department has been removed to Maymore Works, Wharf- 
dale Road, Tyseley, Birmingham. All communications relating to 
orders, accounts, &0., will be dealt with there. The offices at 185, 
Wardour Street, W.1, are being retained as the technical department, 
and samples of the company's produots can be seen there as 
heretofore. The company has made a special exclusive manu- 
facturing arrangement with Messrs. May & Padmore, Ltd., of 
Birmingham, whose new large factory, just completed, is equipped 


with modern plant and tools, New designs of electric fires, flat 


irons, toasters, ovens, &c., are now in hand, and will be produced 
shortly for the coming season. | 

In our New Companies section last week, we gave particulars 
of the registration of the COVENTRY AUTOMATIC TELEPHONES. LTD. 
The £60,000 capital is in 64 per cent., inoome-tax free, preference 
shares of £1 each. The company has been formed for the purpose 
of promoting the use of and designing, installing, and equipping 
automatic telephone exchanges, and manufacturing and supplying 
machine switching telephone apparatus. 

THE ELECTRICAL SUPPLIES (LIVERPOOL), LTD., of North John 
Street, Liverpool, have а new telephone number — 1493 Bank." 

THE COVENTBY ELECTRICAL AND ENGINEERING Co., of 23-24, 
Hertford Street, Coventry, have been appointed agents there for the 
Wild-Barfield electric furnaces. They are erecting a demonstration 
furnace at the address given. 


Gas Workers and a Strike.—It is stated that a ballot 
of members of eight Unions of gas workers is to be taken on the 
question of a strike to enforce their claim of 10s. per week increase, 
and other alterations. The members of the National Amalgamated 
Union of Enginemen, Firemen, Mechanics, Motormen, and Electrical 
Workers are among the 100,000 concerned. 


Catalogues and Lists.ä— LEE DS ELECTRICAL CoNBTRUC- 
TION Co., LTD., Charmouth Street, Leeds, —Three photographically- 
illustrated leaflets dealing with electric furnaces for heating rivets 
and carbon and alloy steels. 

MESSRS. NEWTON & WRIGHT, LTD., 72, Wigmore Street, W. 1.— 
Catalogue Section 11, with list of current prices for Simplex 
apparatus for dental radiology and hospital-ward work.  Illus- 
trated. A brief description of this apparatus was given in the 
ELECTRICAL REVIEW of March 5th (page 320). . 

Messrs. HIdds Bros., Dynamo Works, Sand Pits, Birmingham. 
—Monthly Magazine (No. 3, Vol. П). 24 pp. Contains stock list 
of motors and dynamos, as well as the usual “ Hints and Tips.” 

Messrs. ISAACSON & BROWN, LTD., 39, Furnival Street, Holborn, 
E.C. 4.—Priced leaflet of copper earthing clips. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
Е С. 4.—A coloured card advertising Osram lamps. 

THE LONDON ELECTRIC WIRE Co. AND SmItas, LTD., Play- 
house Yard, Golden Lane, E.C. 1.—Price-list, 1920 (56 pp.), and 
trade-terms sheet. The latest price-list includes bare copper wire 
and strip, trolley wire, rubber cable, flexible wires, Kc. 

NATIONAL X-RAY REFLECTOR Co., 31, West 46th Street, New 
York, U.S.A.—" Eye Comfort "—a quantity of literature published 
to aid advocates of good lighting," containing articles upon theatre 
lighting, measuring the strength of light, industrial lighting, 
&c. Profusely illustrated by actual photographs. 

Messrs. DAvIDSON & Co., LTD., Sirocco Engineering Works, 
Belfast.—' Side Talks with Sir Occo, No. 1:—The Intelligent 
Observer (16 pp.). А breezily-written discussion on the merits of 


- the Sirocco Fan." + L 


— 
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The Chancellor and the Excess Profits Tax.—In the 
House of Commons, last week, the Chanoellor of the Exchequer 
ised to take hard cases into consideration and to hold consulta- 
tions before deciding what concessions he could make in respect of 
the 60 per cent. excess profits tax. The Financial Secretary, 
speaking on his behalf, said that the Finance Bill would contain 
substantial concessions to small and new businesses. An amend- 
ment against the tax was negatived without a division, and 
another amendment for reducing it from 60 per cent. to 40 per 
cent. was defeated by 287 votes to 75. The new Corporation tax 
was approved. 
The Chancellor was to receive a deputation from the Federation 
of British Industries and the Association of British Chambers of 
Commerce on Wednesday. 


Engineers and the Excess Profits Tax.—The Financier 
states that at the annual general meeting of the British Engineers’ 
Association, a resolution was unanimously adopted protesting 
against the proposed continuance and increase of the excess-profits 
duty. Asan alternative means of raising the required revenue, 
the meeting supported the proposals submitted by the Federation 
of British Industries for a flat-rate tax upon business profits of 
all descriptions, including agriculture. 


LIGHTING AND POWER NOTES. 


Ammanford.— PURCHASE OF UNDERTAKING.—The Council 
is arranging to purchase the electricity undertaking from Mr. 
Herbert, the proprietor. The price agreed upoh is £14,375, with a 
stipulation that Mr. Herbert be allowed to charge 80 per cent. 
more for electricity supplied during the six months succeeding th 
expiration, on December 31st last, of a previous agreement, | 


Australla.— ELECTRICITY Tarirrs.—The Melbourne 49e 
states that the Minister in charge of the Tasmanian Hydro-Electric 
Department has issued a return setting out that the price of elec- 
tricity supplied by the Melbourne City Council per unit is 14d. ; 
by the Melbourne Electric Supply Co., 24d. ; by the Sydney City 
Council, 13d. ; by companies at Geelong, 3d. ; at Ballarat, 13d. ; at 
Adelaide, 21d. ; Perth, 14d., and Brisbane, 31d. (first hour, 
then Id.), while the Hobart price is Id., or id. for continuous 
use, The Minister attributes the starting of new industries at 
Hobart to the supply of ithe cheapest power in the Commonwealth 
and to the small number of strikes. While Victoria is not favoured 
like Tasmania with abundant water power for the generation of 
electricity, the opening up of the brown coal fields at Morwell will 
provide a source of cheap electricity. 


Blackpool.— WATER SuPPLY.—In connection with the 
future development of the electricity undertaking, the Corporation 


‘has appointed a deputation to interview Fylde Water Board, upon 


which, in the event of the present works being extended, the Cor- 
poration will depend for an adequate supply of water for condensing 
purposes. 

Bolton. NEW GENERATOR.—The electrical engineer has 
made arrangements for the purchase of a 6,000-Kw. turbo-alternator 
for immediate delivery and installation at Back-o’-th'-Bank works, 
to be ready for use during next winter. The traders of the town 
have asked for preferential rates for shop lighting. 


Burnley. — Вик SuPPLy.—The Town Council has 
sanctioned an application to the Electricity Commissioners for an 
order permitting the supply of electricity in bulk to Colne 
Corporation. 

Chester.—PRIOE INCREASE.— The Electricity Committee 
proposes the following inoreases to take effect as from June 25th next: 
Lighting to be 54d. per unit; small power consumers to be charged 
24d. per unit for the first 1,000 units ; 21d. for the next 1,000 ; 2d. 
for the third 1,000; 11d. for the fourth 1,000; and thereafter 14d. 
per unit. Large consumers, £6 per Kw. of maximum demand plus 
id. per unit. These recommendations have been agreed to. 


Chesterfield. —LiauTiNG SCHEME ABANDONED.—Owing 
to the heavy cost of cables, estimated at £5,528, the Town Council 
has abandoned the proposal to supply electricity to the houses to 
be built on the Boythorpe Estate. 


Dublin. — PROPOSED Price INCREASE.—Àn application 
for sanction to increase charges for electricity is being made by 
the Corporation. The price of energy for private lighting is to be 
raised by 30 per cent. (the present rate is 7d. per unit). For public 
lighting, power, and heating purposes the proposed increase is jd. 
per unit. А proposal to refer the report back to Committee for 


further inveetigation, upon the ground that the charges were 
already too high, was defeated. 


Ellesmere Port.—PowER ror Docks.—The Commis- 
sioners have granted the Mersey Power Co. an order to supply 


electricity to the Manchester Dry Docks Co., subject to revocation 


when the Council is able and willing to give a supply on reasonable 


terms. 


Falkirk. —ExTENSIONS.—The Town Council is to ask the 
Scottish Central Electrio Power Co. for a further supply of elec- 
tricity, and is negotiating with the Electricity Commissioners for 
the installation of additional plant at the power station, - 


Glasgow. — OpPPosrrioN To Впл,. — The Electricity 
Committee has in а report to the Parliamentary Bills Committee 
requested the latter to take the neceasary steps to oppose the Elec- 
tricity Supply Act [Amendment] Bill recently introduced to Parli- 
ii Ry to make arrangements to safeguard the Corporation's 
interests. 


Ireland.— Coal! SuHoRTAGE.— The coal shortage in all 
parts of Ireland remains acute, and an all-Ireland conference of 
merchanta, manufacturers and officials of electricity, gas and tram- 
way companies has made urgent representations to the Irish 
Coal Controller, who has been in consultation with the authorities 
in London. Lack of shipping is the reason assigned for the 
shortage. 

- Leyton.—Loans.—The Urban District Council has 
applied for loans of £10,000 for mains extensions, and £2,000 for 
services, 


Morley, — Yrar’s WoRkING. — For the first time 
since the works were established in 1898, the electricity under- 
taking has made a profit, the amount being nearly £200. Last year 
there was а loss of £1,758. 


New Zealand.—ExTENSIONS AT AUOKLAND.—The city 
electrical engineer recommends large extensions, for which it is 
estimated a sum of £448,450 will be required. These include the 
installation of one 3,000 and two 5,000-Kw. turbo-alternators and 
the necessary boiler plant. It is also proposed to make one of the 
present generating stations into a sub-station by the installation of 
four 1,500-KW. rotary converters. It is stated a saving of £20,000 
а year will be effected if the scheme is proceeded with. 


Oswaldtwistie.—EnEcrRICITY SuPPLy. — The Urban 
District Council has written to the Accrington Corporation asking 
upon what terms the latter would be prepared to supply electricity in 
that district for power, lighting and heating, and a meeting is to be 
held to consider the matter. 


Rawtenstall.— Extensions SANCTIONED. — The Town 
Council has been informed that the extension of the Hareholm 
Works may be proceeded with, and that no inquiry will be necessary. 
Formal approval will be given by the Commissioners in due course. 
The borrowing of £116,000, the cost of the extensions, has also been 
informally sanctioned. 


Rothweli.—ELEcrRIC LIGHTING ScHEME.—Àn expert 
has been requested to prepare а scheme for the lighting of the 
whole of the district by eleotricity. 


Severn Valiey.—LiNkKING-UP ScHEME.—One of the first 
pieces of work to be undertaken by the Electricity Commissioners 
under the Electricity (Supply) Act, 1919, is what is known as the 
Lower Severn Valley scheme. The area includes a wide track of 
country, and the ides is the linking up of centres of electric power 
supply with & view to the promotion of economy and the pooling of 
reserve plant. Objections to the scheme which may be raised by 


municipal bodies and others, must reach the Ministry of Transport, 


says The Times, by the end of July. It may be pointed out that the 
proposal has no connection with the scheme known as the Severn 
Barrage, a projected dam асговв the river to provide water-power, 
which is not likely to materialise for the present at least. 


South Wales.—PowER Company’s BiLL.—The South 
Wales Electrical Power Co.'s Bill, which is purely a financial one, 
recently came before the House of Commons Committee as an 
unopposed measure. The Bill seeks power to raise additional 
capital of £500,000 for the purposes of the undertaking by the issue 
of prior lien debentures, most of which would be taken up by 
existing consumers in Glamorganshire and Monmouthshire. 
Explanation of the company's present financial position ha 
been given, the Bill was passed for third reading.—South Wales 
Daily News. 


Stoke-on-Trent. — EXTENSIONS. — A large scheme of 
extensions, costing an aggregate of £260,000, is contemplated by 
the Council; 1,000-kW. turbo-alternators are to be installed in the 
Burslem and Stoke stations, and a 5,000-kw. turbo-alternator, with 
the necessary auxiliaries, at the Hanley station. 


Walthamstow. — ExTENSIONS.— The Electricity Com- 
mittee has oonsidered the report of the electrical engineer with 
respect to the extension of the plant at the generating station and 
sub-station, and recommends that application be made to the 
Electricity Commissioners for their consent to the installation of 
the following plant, and that application be made to the Ministry 
of Health for sanction to the borrowing of the sum of £95,850, 
made up as follows :—Induced draught plant, £2,500; water-tube 
boiler, complete with economiser, pipework, &c., £11,500; one 
1,000-kw. converter, £7,850; cooling tower, £6,000; 5,000-Kw. 
turbo-alternator, complete with condensing plant, switchgear, &c., 
£10,000; water-tube boiler, complete with eoonomiser, £11,500; 
extension to boiler house, £500; cooling tower, £6,000; sub- 


station: one 1,500-Kw, converter, £9,000 ; buildings and founda- 


tions, £1,000. 


Worcester.— DISTRIBUTION оғ PowWER.— Although the 
generating plant is at present able to cope with all demands, it is 
stated that the distribution system requires attention, and an expen- 
diture of £15,000 is proposed. . 


Yeovil.—The Minister of Transport has extended until 
October, 1920, the time of the Yeovil Electric Lighting Order, 1914 
for the extension of mains, &о, 
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TRAMWAY AND RAILWAY NOTES. 


. Barrow.—Loss ом SERVICE.—ÀAt a recent Town Council 
meeting, the chairman of the Tramways Committee said that for 
the first three months since the Corporation took over the service, 
thé receipts had been £9,857, and expenses £12,310 ; e deficiency 


of £2,453. The receipts per car-mile were 16'46d., and the expenses 
20'54d., a deficiency of 4'08d. 


Bolton, —DzrrRECIATION FuND.—The Tramways Com- 


mittee has decided to increase the contribution to the depreciation 
fund from 14d. to 24d. per car-mile. 


. Bradford,—SrRiKE AvERTED.—A ballot of the tramway 
employés resulted in a decision in favour of a stoppage on May 1st, 
but this raised such a storm of public indignation that a second 
ballot was resorted to, with the result that the motion in favour of 
a strike was defeated. 
. PROPOSED FARE INCREASE.—During the past three months 
there has been a loss on the running of the carg in the city, and 
the Tramways Committee is seriously considering the desirability 
of increasing the fares still further. It is stated that an additional 
£100,000 will be needed if the tramways are to be run on 
a paying basis. ) 


Bristol,—WoxEN EMPLoYES.—Several cars were damaged 
in the recent protest of ex-Service men against the continued 
employment of women upon the tramways. The Tramways Co. 
states that its attitude towards these men has always been sympa- 
thetic, and 1,416 employés have been re-instated upon demobilisation, 
while their dependents received allowances while the men were 
with the Forces. Although it is not intended to make the 
employment of women a permanent arrangement, it is considered 


that those who have rendered good service are entitled to some 
consideration. 


Continental, —FRANCE.—In spite of the general strike in 
Paris on May lat, the “ Metro" trains were kept running by volunteers 
organised by the Union Civique Parisienne. Tramcars and 
omnibuses were also kept on the roads, and the services were quite 
ав adequate as in ordinary times. i 

At Marseilles, the chief engineer of the tramway establishment 
has formulated a new scheme for the linking up of the under- 
ground railway lines with those of the suburban tramways. The 
realisation of the scheme will take from four to five years, and the 
estimated cost totals аз much as 100,000,000 fr., this outlay 
includes construction of lines, supply of rolling stock, &c. 


Doncaster, — Waars. — The tramway employés are 
insistent in their demand for an increase of 10s. per week 
instead of the 5s. already granted. The Doncaster employés are 
affiliated with the Sheffield Trades Union branch, and it is stated 
the members of both towns are aoting in concert on the question. 


. Dublin——Tramway PURCHASE.—A report to the Cor- 
poration on the proposed purchase of the United (Electric) Tram- 
ways Co.'s interests by the Council, states that the only power of 
purchase in existence would come into operation on December 31st, 
1938, or at the end of any subsequent period of seven years, and 
that if the Corporation wishes to anticipate this period, it can 
only do во by promoting a private Bill. 


Glasgow.—FaRE INcREASE. — The Corporation has 
decided to add id. to all fares on the tramway system. This 
increase is necessitated chiefly by the increased wages bill which, it 
is stated, means an inoreased expenditure of £100,000. 

RENEWALS FUND.—The Council has agreed to contribute £700 
per mile of routeto the renewals fund as during the last period. 


The renewal of 10 miles of track exceeded the aum reserved last 
year by £42,606. MER. 


Halifax, —SroPPAGE.— Cars were recently stopped for an 


hour on the Triangle route, in consequence of the breaking of 
a trolley wire at one of the standards. 


Hull.— FaRE REviSION.—The Tramways Committee has 
recommended a revision of fares on the basis of 14d., in place of the 
existing Id., fares, and 2d. instead of 14d., for the full journey. 
The accounts for 1919 show a deficit of £8,726, which is to be met 
out of the reserves. In future no cars are to be run between 2 a.m. 
and 5a.m., and the practice of allowing soldiers in uniform to 
travel for half-fare is to be abolished, 


Japan.—TRamMway “ SrRIKE."—The employés of the 
municipal tramway department of Tokio, in order to enforce their 
claims for а minimum wage of Ба. per hour, recently resolved on а 
novel form of "strike." Each driver examined his car for defecta, 
and these being discovered in most cases, as the cars are in а bad 
atate of repair, practically every ear was returned to its depót to be 
overhauled. · Тһе strikers’ claim was settled after the first day. 


Leeds.— FaRES.— A proposal to increase tramway fares 


to the statutory limit of 14. per mile was recently rejected by а 
majority of the Council. 


Manchester, —NEw Srock.—During the present financial. 


period, the Corporation proposes to expend £250,000 on rolling 
stock, and £100,000 on buildings. The funds for this will 
be obtained by means of loans. eie A 

WAGES AWARD.—After protracted negotiations, the terms of the 
award by the Lancashire, Cheshire and North Wales District Joint 
Industrial Council have been accepted by the Manchester and Salford 


tramway employós. The men are to receive an increase of $d. per 
hour on the basic. rates, and the total increase will be 8s. per week 
with an additional 18. in June. The inorease will oost Manchester 
ever £30,000 annually. 


Motormen and Conducters' Wages.— Leeds Corporation 
now pays experienced drivers 67s. 9d. for a 48-hours’ week, and in 
addition provides a uniform, and grants eight days’ holiday, with 
pay. At Birmingham motormen are paid 64s. to commence, and 
70s. maximum; conductors receive 60s. 6d. minimum, and 678. 
maximum. At Sheffield the top rate for motormen with 14 years’ 
service is 69s, 8d. for a 48-hours' week, which inoludes 4d. per day 
for a merit badge. The top rate for conductors is 65s. per week. 
The motormen's minimum is 66s., and that of conductors 60s. per 


week, For Sunday work, time and a quarter is paid, employós 


work only on alternate Sundays. Overtime is paid for at the rate 
of time and a quarter. At Pontypridd motormen receive 68s. At 
Leicester the present bonus is 34s., in addition to the pre-war rate 
of 328. per week.— Tramway and Railway World. E 


Taunton.—ErLEcTRIC VEHICLE.—We learn from Mr. 
А, J. Howard, borough electrical engineer, that ап Edison 2-ton 
electric lorry fitted with electrically-operated tipping gear has 
been delivered to the Corporation, and is to be used for refuse 
collection and general haulage purposes. A street watering tank, 
which is interchangeable with the ordinary body, is also being 
supplied. 


TELEGRAPH AND TELEPHONE NOTES. 


Dutch Indies.—W iRELESS TELEGRAPHY.—A report from 
Bandoeng to the Dutch East Indian ZLocomotief, states that 
from four to five years may elapse before it will be possible to 


‘send wireless messages from Holland to the Dutch East Indies. 


The installation sent out by the Telefunken Oo, is not sufficiently 
powerful to bridge over the distance. The receiving station on 
Sonsbeek, which is ready, is less satisfactory than that at Blarikum. 
The question of the personnel raises difficulties for the seven wire- 
less connections with.the authorities in the outer districts, and six 
of the 15 technical officials have resigned in one month. The 
newspaper adds that a telegraphic order has been received from 
Holland not to begin the construction of five wireless towers to the 
south of Bandoeng for the account of the Telefunken Co., the costs 
of which would amount to 10,000,000 florins. 


France.—On April 27th the French Administration 
announced the withdrawal of all restrictions on telegrams to and 
from Germany, occupied and not occupied. The Polish Office also 
notifies the restoration of telegraphic service гій Germany, as from 
April 24th. 

A wireless telegraphic aerial has been set up on the eastern side 
of Le Bourget aerodrome, near Paris, marked by fabric {pennons 
during the day and a white light at night.— Zhe Times. 


Italy.— The Times announces that the postal, telegraphic 
and telephonic services are again working regularly in Rome. 


Liverpool. NEw ExcHANGE.—Last Saturday, after the 


. usual honrs of business, the first batch of 1,250 subscribers were 


switched over from the Central to Bank Exchange. This step has 
been rendered necessary owing to the growth of the telephone 
system in Liverpool, and the unavoidable necessity for removing 
the oldest of the Exchanges to the new Bank Exchange. The 
total number of subscribers to both Bank and Central is 7,500, and 
when the scheme is completed, there will be accommodation for 
17,000. During the past nine months, in order to enable the 
change to be effected, over 6,000 miles of underground cable had to 
be laid. 


New Cables.—We are informed that a contract has been 
concluded, and the order placed, for a second cable between Bam- 
field and Fanning Island, and that the laying of an Atlantic cable 
is under conaideration. 


Czechó-Slovakia. — As from January 10th last, the 
Republic of Czecho-Slovakia became an adherent to the Telegraphic 
and Radio-Telegraphic Conventions. 


Telephone Charges. — SELECT COMMITTEE. — Mr. 
Illingworth, the Postmaster-General, stated in the House of 
Commons, this week, that the Select Committee which is to inquire 
into telephone charges will be set up after Whitsun. 


U.S.A.—WiRED WIRELESS.—A further step forward has 
been made by Major-General G. O. Squier, chief signal officer, U.S. 
Army, in what is termed " wired wireless" telegraphy. The possi- 
bility has been demonatrated of using bare wires laid in the sea 
for the transmission of messages by the new method which 
consists of sending a radio current between two or more points 
with the wire as a guide. The advantages of ' wired wireless" 
consist, it is said, of its multiple possibilities and its secrecy. It is 
reported that experiments have been succeasfully conducted with . 
ordinary copper wires on the Potomac River, the messages being 
sent, not through, but alongside the wire as a guide. General 
Squier is to explain the method in a paper before the National 
Academy of Sciences on “ Multiplex Telephony and Telegraphy 
over Open-Circuit Bare Wires Laid in Earth or Sea,” " 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the А indicates 
the issus оў the ELECTRICAL REVIEW in мод tle " Offlcial 
Notice" appeared.) - | 


С OPEN. 


Australia. — PERTH. — May 14th. Government of 
Western Australia. One 7,500-kw, turbo-alternator and condens- 
ing plant. (April 9th.) "e 

MELBOURNE.—June 18th. City Council. Gas-filled metal-fila- 
ment lampe. City Electrical Engineers Office, Town Hall, 
Melbourne. 

May Sist. Victorian Railways Department. Four 4,500-Kw., 
1,500-volt traction converter sets, and eight 1,000-Kw., 1,500-volt 
ditto. (April 30th.) 

SYDNEY, — August 4th. N.S.W. Government Railways and 
Tramways. Two 1,000-KW. sub-station units. Chief Electrical 
Engineer, 61, Hunter Street, Sydney. 

‘July 18th. City Council. Maximum demand indicators. Electric 
‘Lighting Department, Town Hall, Sydney. 

Belfast,.—May 19th. Electricity Department. Coal- 
handling plant. (See this issue.) 


Belglum.—AxTWERP.— June 28th. Harbour Authorities 
(Town Hall). Two electric cranes of 30 tons and 10 tons respec- 


tively, for the new dry dock, and No. 61 of the Bassin Lefebvre. : 


Copies of the speciflcation їп French, with tender form, price 4 fr., 
may be obtained on making application to: M. le Bourgmestre 
d'Anvers, Hotel de Ville, Anvers, Belgique. 


Formosa.—August 15th. Specifications and blue prints 
are on the way to the Department of Overseas Trade from H.M. 
Ambassador in Tokio, particularising the machinery needed in 
connection with the Formosan hydro-electrio scheme. No British 
firm is included in the preliminary inquiries made for turbines. 
The power to be developed eventually in connection with this 
scheme is 185,000 Н.Р, in two units, one of 130,000 Н.Р. and one of 
55,000, Tenders for three water-driven turbo-electric generators, 
each of 11,000 Kw., to be used in the construction of the pre- 
liminary works, were obtained some time ago. British firms will 
probably desire to get into touch with the engineer of the Formosan 
Hydo-Electric Co., Ltd., Tamsui, Formosa, and in the first instance 
they should approach the Department of Overseas Trade at 35, Old 


Queen Street, S.W, 1. 


Lincoln.— May 24th. Electricity Department. Coal- 
handling plant. (April 23rd.) | 

May 15th. Electricity Department. New or second-hand turbo- 
alternator, 1,000 to 2,000 K. v. A., 6,600 or 3,300 v., 50 periods, oom- 
plete with condenser and all accessories. (See this issue.) 


London.—St. Pancras.—The Electricity Committee 
recommends that tenders be invited for the remaining two boilers 
for the King's Road Power Station. 


HACKNEY.—June 9th. Electricity Department. Four water- 


tube boilers, each 33,000 Ib. per hour capacity, with superheateis, 


mechanical stokers, &c.; four induced-draught plants; four fuel 
eoonomisers ; one 10,000-Kw. turbo-alternator and exciter, with 
ventilating fan and air filter or cooler; one surface condensing 
plant; two ciroulating water motor-driven pumps; E.H.T. switch- 
gear; two 20,000-KW. coupler panels; one 10,000-Kw. generator 
panel; віх 2,000-Kw. and one 4,000-Kw, feeder panels, (See this 
issue.) 


Manchester.— June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33,000-volt and 6,000-volt 
main switchgear ; Section B, pressure-testing switchgear ; Section C, 
420-volt А.О, auxiliary switchgear ; Section D, 240-volt D.C. auxiliary 
switchgear. (April 30th.) 


New Zealand,— W ELLINGTON.—J une 30th. Tender Board 
Publio Works. Electrical equipment for the Arthur's Pass section 


. Of the Midland Railway. Particulars from the Department of 
Overseas Trade, 73, Basinghall Btreet, E.C. 


AUCKLAND.—September Ist. Harbour Board, For the supply of 
electric capstans and spares. Mess rs. W. & A. McArthur, Ltd., 
18-19, Silk Street, Cripplegate, London, E.C. 2. 


Rochdale.—One 1,250-Kw. (alternatively 1,500-кү.) 
rotary converter. Mr. Е. Н. Rudd, borough electrical engineer, 


Electricity Works, Dane Street. 


Salford.—River Irwell Conservancy Committee. Pumps 
and motors at:the Corporation Sewage Works, Weaste. J. Diggle 


and Son, Civil Engineers, Hindhill Street, Heywood. 


South Africa.—Mosset Bay.—Electric lighting equip- 


ment. (See this column, April 23rd.) 


Spain.—The municipal authorities of Santiago (Province 


of Corunna) havé recently invited tenders for the concession for the 


electric lighting of the town during a period of 10 years, , 


Stockton-on-Tees.— May 10th. Board of Guardians. 
Electric lighting installation: at the offices in Nelson Street. Mr. 
J. Rodham, 16, Finkle Street, Stookton-on-Tees. 


St. Helens.—May 14th. Electricity Department. Rotary 
converting plant. (See this issue.) 


Tasmania.—LAUNCESTON.—June 7th. City Council. 
One 1,000-K.v.A. hydro turbo-alternator, with switchgear. City 
‘Electrical Engineer, Town Hall, Launceston. 


CLOSED. 


Ayr.— Education Committee. 
Electrical installation, Newton Park Schools.—Reid &. Co., £218. 


Australia. SVDNEY.— City Council. Accepted :— 

L.T. insulators, E 1, 161.— Australian Porcelain Co. 

b-amp., 240-v., single-pole, A. C., Ferranti meters, 2594. —Noyes Bros. 

6-amp., v. D. C., and 10-amp., 280-v., D. C., Chamberlain-Hookham amp. 
hour meters, £425.—British General Electric Co., Ltd. 

In view of the requirements of the Council of bare copper 
cable, and the difficulty of obtaining supplies on account of the 
importation of copper wire having been prohibited by the. Federal 
Government, except under licence issued by the Minister for 
Customs, the Council has decided to enter into a contract with 
Metal Manufacturers, Ltd., to take the whole of the bare copper 
cable required by the Council for two years from the Company, 
The price to be the published price of electrolytic wire bars on the 
date of the receipt by the Company of the order, plus certain 
figures per lb, representing cost of manufacture. These figures 
per lb., representing cost of manufacture, vary from 104d. for the 
smallest cable to 5d. for the largest.— Tenders. 


Commonwealth. Department of Works and Railways, Accepted. 
Electrical materials for the new post office, Perth, W. A.. 


Соза ee and lighting fittings, £1,747.—British General Elec- 
tric Co., i | 
Main switchboard, £895. —Elec. Equipment Manufactureis (Pty.), Ltd. 
Distribution boards, £792.—W. Cumming & o. 

— Tenders. 


‘Cables and wires.—W. T. Henley'a Teleg. Works Co., Ltd. 
P.M.G.'s Department, S. Australia :— 

410 wall-pattern magneto telephones, £2,878.—J. Bartram & Sons (Pty.), Ltd. 
Victorian Railways :— 


One electric capstan, with tools, &о., £555.— Thompson & Co. (C’maine), 
(Pty), Ltd. — Tenders. 


Glasgow.—- Electricity Committee. Recommended. 
Clarke, Chapman & Co., three electrically-driven capstans for Dalmarnock 
Power Station at £520 each. | 
Tramways Committee. Recommended :— 
One mile copper wire.—Western Electric Co., Ltd. 


London,— Sr. Pancras.—The Electricity and Public 
Lighting Committee recommends that sanction be given ta the 
installation of an " Erith Riley" stoker in the No. 2 Niclausse 
boiler at the King's Road station at an additional coat of £2,000 
over the contract amount. 


Two 1,000-kw. motor converters, 875 revs. per minute, at £6,850 each.— 
Bruce Peebles & Co., Ltd. Recommended. V Weg 


SHOREDITCH.—Lighting Committee. Acoepted. Extension of 
plant, Whiston Street generating station. 7 | 
One 2,500 KW., 3-phase, a.c., feeder equipment, &c., £1,835; one set of 
| protective gear; £54 (delivery 42 to 45 weeks).-- British Thomson- 
Houston Co., Ltd. 


Coronet Street sub-station. 
One 2,600 K w., 8 phase, a.o., feeder equipment, &c., £1,230. 
One 1,500 k. w. do. do. 41, 190. | 
T wo L.T. feeder panels, белшеш; £1,700 (delivery 27 weeks).—Metropolitan- 
. Vickers Electrio Co., Ltd. 


Manchester.— Electricity Committee. Accepted :— 


Cable.—Enfield Ediswan Cable Works, Ltd., Connolly’s (Blackley, Ltd.), 
Western Electric Co., Ltd. EAE 

10-ton over-head travelling crane.—H. Morris, Ltd. 

Circuit-breakers.—British Thomson-Houston Co., Ltd., 

Two water-tube boilers.—Babcock & Wilcox, Ltd. 


Education Committee. © Accepted :— 
E. L. installation at Stretford Road Clinic.—R. Seddon & Sons, | 


Rawtenstall,— Corporation. Accepted :— 


Coal bunkers and conveyors. — Babcock & Wilcox, Ltd. 


Salford.— Tramways Committee. 


Increase agreed to, in consequence ‘of the advance in wages, of 8 per cent. 
on the tender of the English Electric Co., Ltd., for the supply of five 
single-deck omnibus bodies and for the supply of two QB 1, fon B 8, 
tramway controllers. ; 

500 tons Sandberg Silicon steel girder tramway rails, 418, 250.— Bolckow, 
Vaughan & Co., Ltd. Accepted. | 


Electricity Committee. 


One 88-H.». motor, complete, £202; one armature for 105-н.р. circulating 
pump motor, £219; 100 k. v. A. transformer, £206; extension cubicle for 
the new E.H.T. switchgear with the addition of two new single phase 
potential transformers, 2837. — Metropolitan-Vickers Electrical Co. 
Accepted. | А 


— 7 


d. 


Motor Tramway Cars.—The Ford Motor Co., of America, 
and Henry Ford & Son, the latter being the tractor manufacturing 
branch, are to be consolidated and reorganised, with a capital, of 


220,000,000, to undertake the manufacture of aircraft, internal 


combustion locomotives and petroleum-driven tramway-cars . 
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FORTHCOMING EVENTS. 


Junior institution of Engineers.—Friday, May 7th. At 39, Victoria Street, 
S. W. A$7.80 p.m. Lecturette on Pulverised Fuel," by Mr. J. G. McBryde. 


Association of Engineers-in-Charge.—Saturday, May 8th. At the Holborn 
Restaurant (Venetian каше edt 6p.m. Annual diuner. 


Salford Technica] and Engineering Association. — Saturday, May 8th. 
Visit to Messrs. W. G. Armstrong, itworth & Co.'s Works at Openshaw. 


Illumina Engineering Society.—Tuesday, Muy llth. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At 8 p.m. Annual meeting. 
Lecture on “ Recent Developments in Portable Types of Cinema Outfits,“ 
by Capt. J. W. Barber. 


burgh 1 Society.— Wednesday, May 12th. At the Philosophical 
Institution. At 7.80 p.m. Annual general meeting. 


Institution of Electrical Engineers.—Thursday d^ Ts At the Institu- 
tion of Civil Engineers, Gt. George Street, W. крш Рарег оп 
Permanent Magnets in Theory and Practice," by Mr. 8. Evershed. 


(North -Midland Centre.) Tuesday, May llth. At the Hotel Metro- 
pole, Leeds. At 7 p.m. Annual general meeting. 


(Students' Sectlon).— Friday, May 14th. At King's College, Strand, 
W. C. At 7 р.п. Annual genera! meeting. Paper on *' Eleotrical Motor 
Control Devices,“ by Mr. E. G. Humfries. 


Physical Society of London. — Friday, May lith. 
College of Science, South Kensington. 


Electrica] Power Engineers’ Association (Derby and District Section).— 
Saturday, May 15 At the Arcadia Café, High Bridge, Lincoln. At 
8.80 p.m. Open general meeting. 


At the Imperial 
At b p.m. Ordinary meeting. 


NOTES. 


Tramcar Accident: Damages.—In the Sydney Courts, а 
man who was driving an ice cart in Sydney when a tramcar 
collided with the vehicle, was awarded £2,000 as compensation for 
injuries to his head which impaired his mental faculties. 

Service Notes.—Colonel C. G. Burnaby, who has just 
retired from the Royal Engineers, was chief instructor of electric 
lighting at Plymouth for some years, and was well known in 
electrical professional circles as an expert. 

The Admiralty has drawn attention to the danger of high-power 
telegraphy causing fire in woodwork topmasts and yards. 

"The following are the rates of pay provided in the Naval 
Estimates of the current year for the various grades of naval 
telegraphists :—Boy telegraphist, Is. 9d. per diem; ordinary tele- 
graphist, 28. 9d. ; telegraphist, 48. 3d.; after three years’ man's 
time, 4s. 6d.; after six years' man's time, 4s. 9d. ; leading tele- 
graphist, 5s. 9d.; after one year as such, if passed for P.O. 
telegraphist or higher standard, 68.; petty officer telegraphist, 
78. 6d. ; after one year, if recommended by his commanding officer, 
or after three years in any case, 78. 10d.; after three yeara from 
‘receiving the preceding rate, 8s. 2d. ; chief petty officer telegraphist, 
9s.; after three years as such, 9s. 6d. per diem, with subsequent 
triennial incremente of 6d. а day. 

The electrical apparatus, torpedo apparatus, and apperatus for 
lighting at His Majesty's dockyards this year are put down аба 
cost of £2,011,000, and for reconditioning electrical installations 
in properties taken over under the Defence of the Realm Act. 


A Central Hot-Water Supply.—4A central hot-water 
supply is to be established for the 2,000 houses which the Man- 
chester Corporation proposes to erect on the Blackley and Hill Lane 
estates, saya the Daily Dispatch. A central station will be built 
whore water will be heated in boilers to about 150° F., and distri- 
buted to the houses, which will have a constant supply of hot 
water. No kitchen range will be provided, but there will be a gas 
eooker and gas copper in the scullery, with an open fire in the 
living room. It is estimated that the cost of upkeep and 
management of the central plant, including labour, fuel, &c., will, 
at present prices, be between 9d. and 18. per week on a basis of 25 gals. 
of hot water supplied to each house for 24 hours. It is proposed 
that this should be met by a charge on the rent. The saving on 
the fitting of kitchen ranges and boilers will, it is stated, more 
than meet the cost of the central system. 


Parllamentary.— The London Gazette, of May 4th, con- 
tains the full official notice respecting the provisional determination 
of the Lower Severn Electricity District by the Electricity Supply 
Commissioners. 


A Direct-Reading Amplifying Voltmeter.—In a paper 
read before the Société Francaise des Electriciens, by Messrs. 
Abraham, E. Bloch, and L. Bloch, an account is given of a volt- 
meter capable of reading very low voltages. Hitherto, the authors 
point out, there has been no direct-reading electrometer for an 
alternating pressure of one volt, and no direct-reading thermal 
ammeter for one milliampere. With the aid of three-electrode 
valves they have produced an instrument of higher sensibility than 
has been previously attained. The alternating current to be 
measured is first amplified, usually in two stages, but sometimes in 
five, then rectified, and the rectified current is read by means of an 
ammeter. The potential difference applied to the terminals can be 
determined from the ammeter reading with the aid of a calibration 
curve. The instrument behaves like a voltmeter of very high 
resistance, and is suitable for all frequencies. It can detect a 
millivolt at the terminals of any circuit; if this circuit has a 
` resistance of 100,000 ohms, the pressure of one millivolt corres- 
ponds to a current of a hundredth of a microampere, and a power 
-of one hundred-thousandth of a microwatt. The connections and 
properties of the apparatus are fully described in the paper. 


Inquiry.—Makers of an electric vulcaniser are asked 
for. 


Educational,—FARADAY House ELECTRICAL ENGINEER- 
ING COLLEGE.—Mr. A. T. Morris, B. So., A. M. I. E. E., has been made 
Superintendent of the Testing Department, in succession to Dr. F. 
T. Chapman, M. I. E. E., who has been appointed one of His Majesty's 
Inspectors of Technological Education. The Rev. L. Van Vestraut, 
M.A. (Cantab), has been appointed Chief Assistant in the Testing 
. Mr. J. K. Catterson-Smith, M. I. E. K., has been 

pointed Lecturer on Dynamo Design. Mr. A. Regnauld, B. SC., 
А М. I.E.E., has been appointed Superintendent of the Workshop 
Department. 

UNIVERSITY OF LONDON.—A course of four advanoed lectures 
on “High-Frequency Alternators for Radio-Telegraphy,“ by M. 
Marius Latour, of Paris, has been arranged provisionally to be 
given at the Institution of Civil Engineers, Great George Street, 
on May 25th, 27th, 28th and 31st, at 5.30 p.m. For particulars see 
our advertisement pages to-day. 


Summer Time in Canada.— Daylight saving came into 
force on the morning of May 2nd in many cities in Canada, While 
the cities of Montreal, Quebec, and nearly the whole of the 
Province of Quebec advanced the clock, the Maritime Provinces 
generally retained the standard time, ай also did Ontario ; but the 
cities of Toronto, Ottawa, Kitchener, Sarnia, and Niagara Falls 
adopted the daylight-saving scheme. Some confusion is likely to be 
experienced on account of the changes in the railway time-tables to 
conform with local conditions.— 7^. Times. 


The Resources of India.— The Chemical Services Com- 
mittee, presided over by Prof. Jocelyn Thorpe, recommends the 
oonstitution of ап Indian Chemical Service and the establishment 
of ап Imperial Research Institute at Dehra Dun (United Provinces), 
and a provincial institute in each province, also the creation of a 
Ministry of Science as soon as possibie. Prof. Thorpe states that 
very few of the great natural resouroes of the country are being 
exploited to advantage; if they were developed to the fullest 
extent, India would take its place in the front rank of ihdustrial 
communities.— The Times. 


Appointments Vacant. —Cable jointers, for the Eccles 
Corporation Electricity Works; assistant instructors in pattern 
making, drawing office, electrical switchgear fitting department, 
electrical maintenance department, general engineering fitting; 
stores superintendent, for the Loughborough Technical College ; 
power station superintendent (£750, with house, light and fuel), 
for an English Railway Co. in Buenos Aires; rental clerk (60s.), 
for the Walsall Corporation Electric Supply Department ; shift 
engineer (908в.). for the Kingston-on-Thames Corporation Elec- 
tricity Department; plumber-jointer for the Borough of Derby 
Electricity Supply Department ; assistant mains engineer (£290), 
for the Walsall Corporation Electricity Works ; overhead linesman, 
for the Rawtenstall Corporation Tramways. See our advertisement 
pages to-day. 


Fatality.—A verdict of “ Accidental Death " was returned 
at an inquest held last week on Arthur Aloock, aged 25, a married 
man, who was killed whilst following his employment as 
assistant foreman at the Metropolitan-Vickers Electrical Co., 
Trafford Park. The fatality occurred when deceased was taking 
the temperature of the oil in the transformer. Immediately over 
the tank was an electric wire charged at 5,750 volts, which 
deceased had himself fixed up the previous day, and in & moment of 
forgetfulness he did not switch off the current. He was seen to 
fall from the ladder. Artificial respiration was continued for over 

an hour. Alcock was badly burned about the face. The live wire had 
only been temporarily put up for the purposes of testing, and 
deceased had warned others about switching off the current when 
taking temperatures. The Coroner said it was a pure accident, and 
if anyone was to blame it was the deceased himself. 


Plant Growth.—The researches of Prof. Sir J. C. Bose 
on plant growth have lately been somewhat prominently before the 
scientific world in London. While admitting the beauty of the 
" crescograph "—the exceedingly delicate instrument devised by 
Prof. Bose to record the growth of the tissues of plants— Prof. 
W. M. Bayliss suggested that, in view of certain adverse criticisms, 
his apparatus should be tested in & laboratory before & number of 
scientists, "This has been done, and we are pleased to see that, in а 
letter to The Time of May 4th, Profs. Bayliss, Blackman, Clark, 
Clinton, Donnan, and Lord Rayleigh bear witness to the perfor- 
mance of the crescograph as follows :— 

"In acoordance with the results given by the application of 
various tests, we are satisfied that the growth of plant tissues is 
correctly recorded by this instrument and at а magnification of 
from one to 10 million times. We saw in particular that a flower- 
bud in active growth, if treated by immersion in a solution of 
potassium cyanide for some hours, no longer gave а movement of 
the recording spot of light. We conclude that such movement 
when shown by a similar bud in the active state is not due to acci- 
dental stretching or to undetected effecta of currents of air, radiant 
heat, &c. We agree that the instrument correctly records changes 
of length in the growing tissue, or, indeed, of any substance 
attached to the lever of the instrument, however such changes may 
be produced. Naturally, under the conditions of the experiments, 
it was impossible for us to analyse completely the complex effects 
produced by the passage of an electrical current." 

Although not present at the demonstration, Profs. W. Н. Bragg 
апа F. W. Oliver express their agreement with the statement, 
havng witnessed similar demonstrations by Sir J. C. Bose. The 
reliiability of the apparatus is, therefore, no longer in question. 
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Fish Preservation.—As an outcome of several years’ 

experimenting, Mr. Frank Croft, a fish merchant, of Grimsby, 
claims to have invented a new process of fish preservation. The 
system embraces the use of electricity and hot air, and Mr. Croft 
has now in his possession fish that he cured seven years ago 
which, it is claimed, is still in good condition, 


The Edison Medal.—A French newspaper publishes 
& cable from New York, announcing that the American Institu- 
tion of Electrical Engineers has conferred the Edison Medal for 
1919 on Mr. William Leroy Emmott as a reward for his system for 
the electric propulsion of ships. 


Thermal-Standard Gas Supply.— The accompanying 
record is of considerable interest in connection with the proposal 
to supply gas in future on a heat-unit basis. It is taken from the 
recent report of the Fuel Research Board, which states that an 
association of large consumers finding the gas supply irregular and 
unsatisfactory, installed a Simmance total-heat recording calori- 
meter, unknown tothe gas examiner or the gas suppliers. The 
slip reproduced was taken on January 17th, 1919. The calorific 
value of the gas from midnight to 3 a.m. was 450 B.TH.U. At 
4a m. it had fallen to 410, at which value it remained till 2.15 p.m., 
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when it rose to 460. A sharp rise began at 3.15, reaching 560 at 
4.15, after which a quick fall followed. By 5 p.m. the value was 
480, and at 7.45 p.m. it was down to 450 again. 

Some weeks later the Association learnt that at 3.30 p.m. on 
January 17th the Corporation gas examiner had made a test, which 
gave 565 B.TH.U. as the calorific value of the gas. The wave of 
rich gas had evidently reached the calorimeter of the gas 
examiner some little time before it reached the recording calori- 
meter, for this slight lag is similarly shown on all the monthly 
charts?’ The report states that the test was prearranged; it was 
made at or near the summit of the wave. This experience, it is 
remarked, may be regarded as exceptional. We hope it is. 

It will be noted that the scale reads downwards, so that a dip 
means an increase in the calorific value, 


South African Scientiflo Socletles.— The scheme to 
secure housing for the Associated Scientific and Technical Societies 
of the Rand has, through the munificence of the Chamber of Mines, 
been brought to successful fruition by the acquisition of a building 
at Johannesburg. The movement was, according to the South 
African Mining and Engineering Journal, originated five years ago, 
when it was recognised that the financial position of several of the 
local societies gave cause for anxiety, and that the return made to 
members was in no way adequate. Another cause was the lack of 
co-ordination between not only the societies themselves, but also 
amongst their members individually. It was felt that if expenses 
could be reduced and better provision made for the social amenities 
for members, there would be an increase in the efficiency and use- 
fulness of the societies. A small committee was appointed, con- 
sisting of members from the three major societies responsible for 
the movement, namely, the South African Institution of Engineers ; 
the Chemical, Metallurgical and Mining Society of South Africa; 
and the South African Institute of Electrical Engineers, which haa 
carried into effect the resolutions agreed to. The terms of the 
Chamber's offer are aa follows :—It will make а loan not exceeding 
£10,000 on second mortgage on the property to be purchased at 
5 per cent. interest; provide the interest on this loan and also on 
the first mortgage loan, which is not to exceed £12,500, for two 
years; and undertakes to subacribe 108. for every £1 raised by the 
societies concerned, the total under this head not to exceed a con- 
tribution of £5 ‚000 from the Chamber. The societies concerned 
number 13, and the building purchased will house them all, as well 
as provide ‘general club advantages for the members, The Asso- 
ciated Societies will need a considerable sum of money before they 
can qualify for the Chamber's generous offer, and every effort is 
being made towards this end. The title of the Institution has 
been agreed as the Associated Scientific and Technical Societies 
of South Africa,” 


Water-Power Development in Canada.—According to 
the statistics just compiled, there is installed throughout the 
Dominion some 2,418,000 turbine or water-wheel H. P., of which 
2,215,000 H.P, is actually and regularly employed in useful work, 
Ў The larger figure includes the total installed capacity at full rate, 

including reserve units. It does not, however, include hydraulic 
exciter units. A large number of the plants now operating are 
designed for the addition of further units as the market demands. 
` The ultimate capacity of such plants, together with that of new 
planta now under construction, totals some 3,385,000 H.P. 


Of the total power installed, 1,756,791 H. p., or 72'7 per cent., is in- 
stalled in central stations, Central station power is sold for lighting, 
mining, electrochemical and electrometallurgical industry, milling, 
and general manufacturing. In the pulp and paper industry 
473,265 H.P. is utilised, of which 381,631 H.P. is generated direct 
from water in pulp and paper establishments, while 91,634 H. P. 
purchased from hydro-electric central stations. 

Hydro power used for other purposes and other industries may be 
listed as follows :—For lighting purposes, 434,613 H.P. ; in mining 
industry, 177,728 H.P.; in flour and grist mills, 42,736 Hf. P.; in 
lumber and saw mills, 37, 918 H.P.; in other manufaoturing indus- 
tries. 172,955 H.P. These figures ‘are evidence of the widespread 
manner in which the Dominion's water-power resources are being 
applied to the furtherance of ite industrial development. 

The figures of 70 representative hydro-electric stations throughout 
the Dominion, with ап aggregate turbine installation of 745,797 H.P., 
show a total construction cost of $50,740,468 (pre-war figures), or 
an average of $69'11 per installed н.р. This coat includes the 
capital invested in construction of dams, flumes, penstocks, and all 
hydraulic works, and of power stationsand equipment. It excludés 
real estate and transmission and distribution equipment. The 
figure in brief represents the capital cost of construction at the 
power site. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—In addition to the Council's 
nominations for the new Council, of which a list was given in our 
issue of April 9th, the following names have been put forward by 
members of the ‘Institution Mr. R. F. Ferguson, borough eleo- 
trical engineer, Hastings; Mr. A. H. W. Marshall, engineer, Cleve- 
land and Durham Electrie Power, Ltd., Middlesbrough; Mr. C. 
Vernier. mains engineer, Newcaatle-upon-Tyne Electric Supply Co., 
Ltd. The ballot papers have to be delivered at the Institution 
offices not later than May Sth. 


The arrangements for the remainder of the session, in addition 
to those already notified, are as follows :— 


Ordinary Meetings.—(To be held at the Institution of Mechanical 
Engineers, Storey's Gate, Westminster, S. W.). June 16th : Discus- 
sion on the paper entitled Distribution of Heat, Light, and Motive 
Power by Gas and Electricity,” read by Sir Dugald Clerk, K.B.E., 
&c., before the Royal Society of Arts, and also on The Report on 
the Coal.Gas and Electrical Supply Industries of the United 
Kingdom to the President of the Institution of Gas Engineers," by 
Sir Dugald Clerk and Profs. Arthur Smithells, and J. W. Cobb. 
June 30th : Paperon “ Overhead and Live Rail Conductor Systems, i 
by Mr. P. Dawson. 

Wireless Sectional Meeting. —June 9th: Paper on High: 
Frequency Machines,” by Marius Latour. 


SCOTTISH CENTRE.—The following is a complete list of ofticers 
and members of the Committee elected at the annual general 
meeting :- Chairman, Mr. J. G. Sayers; vice-chairmen, Messrs. 
E. T. Goslin and Alex. Lindsay ; hon. secretary, Mr. Joseph Taylor 
(Glasgow); assistant hon. secretary, Mr. W. F. Mitchell ; chait 
man of Students’ Section, Mr. F. H. Whysall. Committee : Messrs. 
A. 8. Hampton, W. Wood, R. B. Mitchell, Frank Onslow, W. J. 
Kelsey, J. M. Scott Maxwell, J. A. Bell, John Prentice, D. S. Munro, 
H. Richardson, and J. L. Nicholson. 

Mr. Roger T. Smith, President of the Institution, was present, 
and gave a brief address. He congratulated the Scottish Section 
on having given two members—Measrs. W. W. Lackie and Arch. 
Page—as Electricity Commissioners. The electrical supply poesi 
he said, after many attempts at legislation, was now in the handa 
of Commissioners, the engineering members of which thoroughly 
understood their job. Oneof the things the Commissioners would 
have to do waa to see that wherever it was economical the water- 
power of this country should be applied for the generation of 
electricity. 

After MR. J. M. M. Monro had read his paper on Highland 
Water-power," the Chairman intimated that arrangements were 
being made by the London Students’ Section to visit Glasgow in 
the last week in July. There would probably be a joint meeting 
with the local Students' Section, and a programme of visits to 
places of interest and entertainments. 


Institution of Civil Engineers.—At the annual general meeting, 
on April 27th, the result of the ballot for the election of officers for 
the year 1920-21 was declared as follows :— 


President: Mr. John A. Brodie, M.Eng. Vice-presidents: Mr. 
W. B. Worthington, Dr. W. H. Maw, Mr. Charles L. Morgan, C.B.E., 
Mr. Basil Nott, С.В. Other members of the Council: Mr. E. A. S. 
Bell, C. I. E. ; Dr. C. O. Carpenter, C. B. E.; Colonel R. E. B. Crompton, 
C.B. ; Mr. Maurice Deacon ; Sir Archibald Denny ; Sir William Н. 
Ellis, G. B. E.; Mr. Albert Gordon; Mr. W. W. Grierson, O.B.E. ; 
Sir Robert A. Hadfield, Bart. ; Sir Brodie H. Henderson, K. C. M. G.; 
Messrs. E. P. Hill; G. W. Humphreys, C. B. E.; Summers Hunter, 
C. B. E.; H. G. Kelley; С. R. S. Kirkpatrick ; James Marchbanks ; 
H. H. G. Mitchell; Engineer Vice-Admiral Sir Henry J. Oram, 
K. C. B.; Mr. Frederick Palmer, C. I. E.; Captain H. Riall Sankey, 
C. B., 6. B. E.; Sir John F. C. Snell; Messers. W. A. P. Tait, A. M. 
Tippett, E. F. C. Trench; Prof. W. H. Warren; Bir Alfred Е. 
Yarrow, Bart. 

This Council will take office on the first Tuesday in November, 
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The Oouncil has made the following awards for the Session 
. 1919-1920 :— Telford Gold Medals and Telford Premiums to Mr. 
David Lyell, C.M.G., C.B.E, D.S.O. (London), Mr. J. K. Robertson 
(London), and Major-General Sir Gerald M. Heath, K.C.M.G., C.B., 
D. S. O., RE. (London); a George Stephenson Gold Medal and a 
Telford Premium to Mr. Maurice F. Wilson (London); & Watt 
Gold Medal and a Telford Premium to Mr. P. M. Crosthwaite, 
B. A. I. (London); Telford Premiums to Major E. O. Henrici, R.E. 
(London), Sir Francis J. E. Spring. K. C. I. E., M. A. I. (London), Mr. 
Е. O. Stanford, O. B. E. (London), Mr. James Mitchell (Hursley), 


Mr. J. W. Sandeman (Neweastle-on - Tyne), and Mr. A. R. Fulton, 
D. So. (Dundee). 


Royal Institution.— The annual meeting was held on May Ist, 
Sir James Crichton-Browne, treasurer and vice-president, in the 
chair. The annual report of the Committee of Visitors for the 
‘year 1919, testifying to the continued prosperity and efficient 
mansgement of the Institution, was read and adopted, and the 
report of the Davy Faraday Research Laboratary Committee was 
also read. Sixty-four new members were elested during the year, 
and 62 lectures and 19 evening discourses were delivered. The 
following gentlemen were unanimously elected as officers for the 
ensuing year :—President, The Duke of Northumberland; treasurer, 
Sir James Crichton-Browne ; seoretary, Colonel Edmond H. Hills. 

At a general meeting on May 3rd, it was announced that the 
President had nominated the following gentlemen as Vice-Presidents 
for the ensuing year:—Mr. J. H. Balfour Browne, Mr. W. A. B. 
Burdett Coutts, Dr. Donald Hood, Earl Iveagh, Sir Charles Parsons, 


Sir James Reid, Sir James  Crichton-Browne, and Colonel 
E. H. Hills. | 


Liverpool Wireless Association. — A meeting was held at 
MoGhies' Café, 56, Whitechapel, on Wednesday, April 28th, when 
the subject of Battery Power for Use with Valve Circuits was 
gone into. The next meeting is on Wednesday, May 12th. New 
members are invited ; subscription, Ба. per annum. Mr. S. Frith, 
6, Cambridge Road, Crosby, Liverpool, is hon. sec. 


Electrical Power Engineers’  Association.—The National 
Executive Council of the Association having considered the 
nominations put forward for the members’ vacancies on the Council 
of the Institution, is of opinion that the list, as submitted, is 
insufficiently representative of the electric supply industry, and has 
accordingly issued a circular, of which we have received a copy, 
recommending its members and friends who are corporate members 
of the Institution to record their votes in favour of Messrs. C. 
Vernier, A. Н. Marshall, F. Gill, P. V. Hunter, and Dr. A. Russell. 


The Incorporated Municipal Electrical Association.—The twenty- 
fifth annual convention is to be held at Bradford and Ilkley, 
June 21st to 25th. It will commence at Ilkley on Monday, June 
21st, with an informal reception at the Winter Gardens; on Tues- 
day the convention will be opened at “ Тһе Windsor" (Queen's 
Hall), Bradford, when the Lord Mayor will welcome the Associa- 
tion ; Mr, T. Roles, president, will deliver an address ; and a paper 
on " The Design of Distributing Networks" will be read by Mr. 
О. A. Giffin, mains engineer, Bradford. The afternoon will be 
occupied with visita to works, and in the evening there will be a 
reception at the Winter Gardens, Ilkley, followed by a social 
evening. 5 

On Wednesday, at the King's Hall, Ilkley, Mr. I. V. Robinson, of 
the B. E. A. M. A., will read a paper on "Power Station Design in 
. Relation to Thermal Efficiency " ; the afternoon will be devoted to 
visits to places of interest, and in the evening the annual dinner 
will be held. 

On Thursday, at Bradford, а paper will be read by Mr. J. W. 
Beauchamp, of the British Electrical Development Association, on 
The Standardisation of Tariffs.” Visits to works, and a reception 
by the Lord Mayor of Bradford, will occupy the afternoon ; in the 
evening the Committee members and the Associated Municipal 
Electrical Engineers will hold separate meetings. 

On Friday the Council will meet at the Winter Gardens, and the 
annnal general meeting will be held in the morning ; а motor trip 
to Pateley Bridge and the Nidd Valley in the afternoon will bring 
the proceedings to а conclusion. 

Accommodation is likely to present considerable difficulties ; all 

communications on this subject should be addressed to Mr. T. 
. Roles, President I.M.E A., Town Hall, Bradford. 

The papers and reporte will be taken as read ; advance copies can 
. beobtained from the Secretary. 


Institution of Gas Engineers (Inc.).—Arrangements are being 
made for the annual general meeting to be held in London on 
June Ist, 2nd and 3rd, under the presidency of Sir Dugald Clerk, 
K. B. E., D. Sc., F. R. S. 


Society of Engineers (Incorporated). — A paper on The 
Assessment to the Poor Rate of Engineering Undertakings ” was 
read on 3rd inst., by MR. W. С. Cooke. The first part of the paper 
dealt with companies such as gas and water, where the rateable 

value was ascertained from the yearly accounts as issued to their 
` shareholders ; the second with general engineering works, breweries 
and the like, where the rating is ascertained on the basis of cost 
and adaptability of the premises to the particular trade carried on. 
Mr. Cooke showed that, the working expenses being increased. the 
hypothetical tenants’ share (a further deduction) was also increased 
by the high prices of meters, tools, and other chattels. The most 
marked increases were in the statutable deductions, that is, over 
the cost of repairs, renewals and insurance. The cost had gone up 
from 200 to 300 per cent. over pre-war figures, and even if the gross 
value, accordin to the statutory detinition, were unaffected. the 
rateable value or basis upon which the rates were payable, should be 
considerably reduced, 


OUR PERSONAL COLUMN. 
the Editors invite electrical enginesrs, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements. 


The electrical engineer at Barrow has been authorised to appoint 


a charge engineer in place of Mr. Н. F. Marshall, who has left 


the Corporation service. Ma. О. KILNER has been appointed junior 


. charge engineer at £100 plus 20 per cent. plus £120 per annum. 


Through the appointment of Мв. W. W. LACKIE as an Electrical 
Commissioner and the promotion of his assistant, Мв. R. B. 
MITCHELL a8 chief engineer and manager of the Glasgow Town 
Council Electricity Department, a re-arrangement of the staff has 
taken place. Мв. R. В. MACCALL, chief clerk and accountant, has 
been made secretary and treasurer, and Mr. G. L. BLACK, at present 
superintendent of street mains, has been recommended for the 
position of assistant to the chief engineer. Other appointments 
recommended are:—Mr. G. MORGAN, assistant power stations 


superintendent, to be power stations superintendent ; Mr. J. R. 
. CowIE be continued as sub-stations superintendent ; Мв. C. W. 


MARSHALL, laboratory superintendent, to be appointed chief tech- 
nical assistant ; MR. D. BERRY, assistant mains superintendent, to 
be mains superintendent ; Мв. W. T. CALDERWOOD, chief draughta- 
man, to be appointed constructional engineer. These officials will 
be known as principal officers, and will hold their appointments 
direct from the Town Council at such salaries as may be fixed by 
the committee on conditions of service with the approval of the 


Town Council. 


Мв. SALTER, chief engineer and manager of the Hamilton 
Electricity Works, who is leaving for Tasmania, has been presented 
by the ataff with a sporting gun and case, and Mrs. Salter with a 
case of silver fruit spoons. i 

The salaries of the electrical department staff of the Liverpool 
Corporation have undergone a triennial revision, and most of the 


members have received substant al increases. | 


Blackburn General Purposes Committee recommends the Town 


. Council to increase the salary of Mr. J. Н. COWELL, the tramways 


manager, from £600 to £800 per year. 

Barnsley Town Council has adopted the scale of the A. M. E. E. for 
the salary of the electrical engineer, МАЈов BARKER, whioh will 
be approximately £740 а year. i 

A communication has been sent to municipal electrical under- 
takings by the President of the Incorporated Municipal Electrical 
Association, stating that the hon. secretary, Мв. H. FARADAY 
PROCTOR, found it пеоевзагу to relinquish his position in June last. 
The Committee had passed a resolution that, in view of the great 
services which he had rendered to municipal electricity supply 


. undertakings, the local authorities who аге membera of the 


Association should be invited to associate themselves» with a 


‚ scheme under which some tangible recognition could be made to 


Mr. Proctor for the long and valuable services he has rendered in 
a purely honorary capacity. It is suggested that contributions 
might be made in accordance with a scale based on the number of 
units sold per annum, under which the Council's contribution 
would be six guineas. 

Manchester Corporation Electricity Committee has appointed 
Ma. W. С. McCracken, resident civil engineer, during the con- 


_ struction of the Barton power station, at a salary of £450 per 


annum, which includes bonua. 

The following increases of salaries аге recommended by the 
Sub-Finance Committee of the Leeds Corporation : —Tram ways 
department: Mr. J. Burrows, senior chief engineer, from £750 to 
£180; Mr. J. 8. Hamilton, chief assistant engineer, £500to £530 ; 
Mr. J. Burbridge, jun., second assistant engineer, £350 to £380 ; and 
Mr. J. Kidd, power-station superintendent, £162 to £192. Eleo- 
tricity department : Mr. C. N. Hefford, manager, from £1.260 to 
£1,510 ; and Mr. W. T. Green, assistant manager £690 to £760. 

Mr. EDWIN T. PARKER, an electrical engineer, residing at 
Walsall, has been made an Officer of the Order of the British 
Empire in recognition of war services as technical adviser 
and chief dilution officer in the Labour Supply Department, West 
Midlands Division. MM 

At Cambridge, on May 21st, Honorary Р ‘геев, Doctor of 
Science, are to be conferred on Sie J. J. THOMSON, O.M., and Sir 
JOSEPH LARMOR, М.Р, 


Obituary.— MR. J. Н. PoPE.—The death took place on 
April 24th, after а short illness, of Mr. John Henry Pope. for а 
long period assistant manager of Messrs. Newtons, Ltd , electrical 
engineers, of Taunton. He was 47 years of age. 

Мв. EDWARD NovE8.—Mr. Edward Noyes, governing director of 
Messrs. Noyes Bros., Ltd., the well-known Australian firm, passed 
away at Medlow, aged 61 years, after a few weeks illness. Mr. 
Noyes, who was born in England, went out to Australia in the 
eighties of the last century, and founded the above firm, in con- 
junction with his brother, Mr. Henry Noyes, in 1888. The 
business was turned into a company in 1907, and Mr. Edward 
Noyes became first governing director, and continued so until the 
end. He was also a director of Noyes Bros. (Melbourne) Pro- 
prietary, Ltd. The deceased gentleman carried out numerous 
important electrical contracts for tramway and other works in 
Australia, New Zealand, &c. He was a vice-president of the 
Electrical Association of New South Wales in 1906-7. 

We regret to learn that MR. HERBERT STANDBING, who hai been 
a director of the Greengate and Irwell Rubbar Co., Ltd., of Salford, 
for many years, died, on Sunday last, from pneumonia. . 

We regret to learn of the death, at the age of 79 yeara, of MB. 
HENRY CHARLTON STEWARDSON, who was for 47 years with the 
British Association for the Advancement of Science, 
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NEW COMPANIES’ REGISTERED. 


Alliance Electrical Co., Ltd. (166,835).—Private company. 
e 


Registered April 27th. Capital, #10, in £1 shares. To take over t 


business of electricians and electrical engineers, &c., carried on by the 


Alliance Electrical Co., Ltd. (in liquidation). The first directors аге: W. F. 


White, 93, Hamlet Gardens, Ravenscourt Park, W.6, engineer; H. J. Grant, 
89, Carlton Mansions, Maida Vale, W.9, engineer; Elizabeth McArthur, 11. 
Dorset Road, Merton Park, S. W. 19, secretary. Secretary: Elizabeth 
McArthur, Registered office: 32, King Street, Covent Garden, W. C. 2. 


Northern Electric Vehicle Services, Ltd. (166.883) .— Re- 
gistered April 28th. Capital, £100,000 in #1 shares. To carry on the 
business of manufacturers, builders, designers, repairers and owners of and 
agents for electric or other inechanically-propelled vehicles, lorries, wagons, 
locomotives, &c. The first directors are: G. S. Newall, Sunniside, Hexham, 
Northumberland; R. S. Barrett, Brookside, Seaton Burn, Northumberland; 
F. Nicholson, Silksworth Close, Sunderland, Durham. Minimum cash sub- 
scription: 7 shares. Solicitor: C. L. Poyser, Pilgrim Street, Newcastle-on- 
Tyne. Registered office: Northumberland Road, Newcastle-on-Tyne. 


London Armature Repair Co., Ltd. (166,916).—Private 
company. Registered April 29th. Capital, £1,500 in 21 shares. To carry 
on the business. of manufacturers and repairers of and dealers in accumu- 
lators, dynamos, magnetos and electrical apparatus and appliances, &c. The 
permanent directors are: F. Poulter, 63, Well Street, Hackney, E.9, mantle 
manufacturer; Е. N. Feirn, 108, Earlham Grove, Forest Gate, engineer. 
Solicitor: G. J. Dowse, Bank Chambers, 1, Kingsland High Street, E.8. 
Registered office: Eastern Works, Forest Lane, Stratford, E. 


Armature Winding Co., Ltd. (166,778).—Private com- 
pany. Registered April 24th. Capital, £5,000 in #1 shares. To carry on 
the business of electric and steam engineers and contractors, suppliers of 
electricity, manufacturers of tramway, electric, magnetic, galvanic, oil and 
other apparatus, &c. The first directors are: Н. С. Wainscott, 9, Rochdale 
Road, Edenficld; G. Marshman, 18, Raymond Avenue, Bury. Registered 
office: 44a, Bolton Street, Bury. 


Premier Electric Welding Co. (Ireland), Ltd. (8,963) .— 
Private company. Registered in Dublin April 20th. Capital, £10,000 in £1 
shares. To acquire the business carried on at Belfast by K. Edwards as 
the Premier Electric Welding Co." The subscribers (each with one share) 
are: J. G. Coke, Bank Buildings, St. James's Street, London; A. Haggerty, 
Bank Buildings, St. James's Street, London. The first directors are not 
named. Solicitors: Moore, Kieley and Lloyd, 31, Molesworth Street, Dublin. 


— —.—.—.—.—.—̃—— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hydro Electric Concessions, Ltd.—Satisfaction in full on 
April 12th, 1920, of mortgages dated June 29th and November 25th, 1914, 
securing £750 and £250 respectively. 


Unelma, Ltd.—F. T. Shearcroft, of 36 and 37, Queen 


Street, E.C., as receiver and manager on April 16th, 1920, under powers 
contained in first mortgage debenture dated August lith, 1919. | 


- — — —— $ — — 


Correction.—For Howard Electrical 


9200 read K Co., 
Ltd. (see ELEO. REV., p. 404, March 26th, 1 read Howard. 


Pneumatic Engineering Co., Ltd. 


CITY NOTES. 


At the annual meeting, on April 28th, 


Indo-European Mr. J. Herbert Tritton, the chairman, said 
Telegraph that the one great need of Russia was 
Co., Ltd, economic, and foremost among all that this 


; | word connoted were communications and 
transports. The recognition of this fact was so universal and 
so pressing that the telegraph system must be one of the first 
cares of the authorities everywhere. Added to this, their route 
of telegraphs throughout its length was not only of national, 
but of international importance. On these two facts they 
based much of their hope for the future. They had had an 
anxious time during the year under review. The question 
that had chiefly engaged their attention was the re-establish- 
ment of the Indo route, first ав a political entity and next 
ав а physical line. After careful consideration of the various 
alternatives, they came to the conclusion that the interests 
‘of the company would be best served by the retention of the 
portion of thé route traversing Germany. They had to look 
at the matter solely from the point of view of providing the 
most efficient telegraph line possible, and there could be no 
doubt that the German section fulfilled this requirement. Any 
other route would have involved long and exceedingly expen- 
sive cables, the provision of which would have seriously altered 
the financial outlook of the company. They had, therefore, 
entered into negotiations with the German Government, and 
had agreed эі Һет the heads of a concession satisfactory 
to both parties. "They had no doubt that this concession would 
eoon be an accomplished fact. The managing direcror. Mr. 
Stratford-Andrews, hirnself proceeded to Berlin and Warsaw 
and conducted the negotiations under local conditions that 
were in the fórmer city, distinctly uncomforteble. He was 
eccompanied and assisted by Mr. Borg. On tha route of their 


old line the Poland of the Peace Treaty extended farther west 
than it did into Prussia, and a good deal farther east into’ 
Russia; negotiations with the Polish Government for а conces-' 
gion were now in progress, and should offer no difficulty. The 
portion of the new Russia traversed by the route extended from 
Rowno to the Persian frontier; it was, however, not under 
one Government as before, but under many, each of which 
was at present claiming separate political control. ‘Thé direc- 
tors’ difficulties had recently focussed in Odessa and its neigh- 
bourhood, all British subjects having been evacuated. Odessa 
was one of the most important stations, not only ав a junction, 
but as the one through which the maintenance of the whole’ 
of their Russian section was kept supplied. They were hop- 
ing to be able to reoccupy the station before long. East of 
Odessa they anticipated no difficulty in agreeing terms with 
the young and vigorous nationalities that had arisen as a 
consequence of the war. The directors had long felt the great 
desirability of providing an alternative eection to that through 
the Caucasus, always most exposed to interruptions, and had 
initiated negotiations with that object, which had at present 
not gone sufficiently far to enable them to refer to the matter 
in detail. Their Persian concession and communications re- 
main undisturbed. as before the war. Turning to the restora- 
tion of the route from a physical point of view, their difficul- 
ties onlv began East of Poland. Between Poland and Odessa 
much of the country had been fought over; the same remark 
applied to a good deal of the line in the Caucasus. Notwith- 
standing this fact, they had had communication between 
Odessa and Teheran for weeks at a time. In neither case 
was there any serious difficultv once the necessary material 
was on the spot. This was the difficulty now confronting them. 
The directors had concentrated the necessary staff at Odessa 
and had provided a great deal of the material necessary, in 
anticipation of reopening the line this spring, when it became 
necessary to evacuate Odessa. The material would. however. 
be found as near that place as practicable, and no time would 
be lost as soon as political difficulties had been removed. The 
sneaker went on to refer to the accounts, the dividend, and 
the equalisation fund. 


Sir Charles E. Ellis presided, on April 
Avril 28th, at the Connaught Rooms. 
W.C., over the first annual meeting of 
this company. Referring to the proposals 
of the Chancellor of the Exchequer regarding taxation for 
the ensuing year, he said that it was doubtful whether any 
alterations in the proposals were either possible or expedient 
for this year. It was, however, imperative that definite steps 
should at once be taken to prepare in time for the next 
Budget some new scheme, which, whilst producing the 
necessary revenue, would not react so unfavourably upon 
young and only partially developed industries such as their 
own—the electrical industry—which, after long years of 
unfair competition at home and abroad. was just beginning 
to raise its head. At December, 1919, the share capital. stood 
at just under two millions. Since then it had been increased 
by £253,921, allotments in exchange for additional shares 
acquired in certain of their subsidiary companies, also in 
respect of an exchange of shares arranged with J. G. White 


English Electric 
Co., Ltd. 


: and Co., Ltd., and an issue of shares in part payment of the 
purchase of the works of Siemens Bros. Dynamo Works, 


Ltd., at Stafford. The entire expenses of the debenture 
issue (including discount) amounting to £115,660, and also 
the preliminary expenses of the company, amounting to 
£17,385, had been written off in the profit and loss account, 
so that they would start the next year's account with & clean 
sheet in that respect. £100,000 had been placed to capital 
reserve account. It was satisfactory for the company to be 
in а position to place a substantial sum to reserve in ite first 
financial year. This reserve would, of course, be available for 
meeting any further expenses which might be incurred in 
the issue of further capital or debentures, or it might be held 
to meet any special depreciation in the assets should any 
unforeseen contingency arise in years to come. They had, 
of course, charged the profits of their subsidiary con- 
cerns with proper depreciation, before taking them into 
the accounts. From the assets side of the balance sheet 
it was obvious that at the end of last year the company. was 
in the main a holding company, the item for buildings, 
plant, machinery, &c.," representing for the most part pur- 
chases from the Ministry of Munitions. In next year's ac- 
counts it was anticipated that certain assets in the subsidiary 
companies would have been transferred or leased to the 
company. They had already made eome progress in this 
direction. Dick, Kerr & Co., Ltd., were in liquidation, and 
they hoped the liquidator would be in & position to transfer 
the assets during the current year. Leases in favour of the 
company of two of the other works had been prepared, and 
it was expected that these would be completed shortly. 'The 
most important transactions since the formation of the com- 
panv were as follows: First, the purchase of the Stafford 
works of Siemens Bros. Dynamo Works, Ltd., together with 
the engineering and sales organisation connected therewith. 
This not only provided an immediate increase of manufac. 
turing capacity, but also provided a working arrangement 
with the parent company—Siemens Bros. & Co., Ltd.—cover- 
ing the supply on favourable terms of their specialities, 
notably cables of all sorts. which micht be required in oon- 
nection with comprohonsive contracts undortaken Ly tha 
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English Electric. Secondly, an amalgamation of the contract 
department of Dick, Kerr & Co., with that of J. G. White 
and Co., in the form of the Consolidated Construction Co., 
which eliminated one ої the strongest competitors of the 
past. This new company would be useful in carrying out 
civil engineering work which it might be necessary to under- 
take from time to time. It should be made clear that J. G. 
White & Co., with their many ramifications, were unaffected 
other than in the contract department, and that while the 
transaction had been carried out by exchange of shares, there 
was no binding agreement between the two companies to 
the exclusion of their respective competitors. In the third 
place, a subsidiary company, the Enulish Electric Supplies, 
Ltd., had been formed to take over the assets of the Britan- 
nia Lamp & Accessories Co., Ltd., which formerly marketed 
incandescent lamps and other accessory electrical apparatus 
on behalf of Dick, Kerr & Co., and arrangements had been 
made for considerably expanding the variety of this class of 
manufacture. Finally, a negative transaction was the dis- 
posal of the Scotstoun Works of the Coventry Ordnance 
Works, Ltd. These works were built on the banks of the 
Clyde by the Coventry Ordnance Works to deal with the 
heaviest form of naval gun mountings. Having regard to 
the problematical future of the armament industry it was 
felt that if а satisfactory arrangement for their disposal could 
be made, it would be good policy to take advantake of it, 
and accordingly the sale had been completed on terms which 
the board considered reasonable. There were certain in- 
dications that the relations between employers and employed 
were becoming less strained. The disturbance which quite 
naturally resulted from the rapid demobilisation of so many 
workmen from the Army, and the quite natural anxieties of 
the trade unions concerning their post-war working condi- 
tions were being slowly, but he felt nevertheless surely, over- 
come, and the recent decision of the National Federation of 
General Workers to accept payment by results, together with 
the agreement of the Amalgamated Society of Engineers to 
subject this question to a ballot of its members, were favour- 
able portents for the future. While, therefore, for the next 
year or so the position could not be free from anxiety, he 
believed that the more moderate elements of labour showed 
indications of their willingness to co-operate with them, pro- 
vided they could see & fair and reasonable basis for compro- 
mise. This was a general outline of the activities at home, 
and, generally speaking, the year had been mainly devoted 
to the consolidation and organisation of the different units. 
It was believed that for the most part this had now been 
accomplished, although much had yet to be done in detail. 
During last year very little real production of electrical and 
allied apparatus took place. The earlier part of the year was 
devoted to rearrangement of shops and remodelling in design, 
and they were just getting on to а producing basis when the 
unfortunate strike of moulders found them with none of 
the stocks of their raw material which would have been 
available in normal times, and therefore they were under the 
necessity of immediately reducing output Бу in some cases 
discharge of employés. and in others the working of short 
hours. The effect still remained even after 13 weeks since 
the settlement. They were perhaps more fortunate than 
some in that they had three most excellent foundries in their 
group, but they were handicapped by the shorter hours 
worked, and the fact that piece-work arrangements had not 
been yet agreed to. The importance of this question could 
not be over-estimated, as the engineering output of the 
country was at present limited by its foundry capacity. Their 
order book was large, suflicient to keep all our 10,000 em- 
ployés fully employed for 18 months if only thev could get 
the necessary material; indeed, if material were forthcoming 
they could double their pay-roll without апу risk of running 
short of work. They have now on the books orders amount- 
ing in sale value to £4,750,000, some of which would cover 
& long period of time to complete, but the bulk was what 
might be termed quick turnover and repetition work, the 
demand for which was practically unlimited if only they 
could secure that production was sufficiently expeditious to 
compete with America and other foreign makers. Abroad 
they had not been idle. The manufacturing arrangements 
made by Dick, Kerr & Co., with the Constructions Electri- 
ques du Rhone in France and the Tovo Denki in Japan were 
being taken over by the company and considerable expansion 
had taken place, especially in the case of the French com- 
pany, now known as Constructions Electriques de France, 
with a subsidiary company known as Les Constructions Elec- 
triques de Belgique. The combined capital of these two 
concerns was 90.000.000 francs, and thev had granted them 
extended manufacturing rights under their various designs 
and patents. In Australia the English Electric Co. of Aus- 
tralia, Ltd., had been formed with a capital of £600,000, all 
subscribed locally. This company. like themselves, war a 
consolidation of existing manufacturers, and was now erect- 
img new shops especially for production under their various 
designs. Similar arrangements would be entered into in other 
Donunions when opportunity offered. He would like. in con- 
clusion. to sav a few wards on the present position and 
prospects of the electrical industry generally both їп this 
countrv and abroad. In thie country the Electricity (Supplv) 
Act which became law at the end of last year marked the 
first step on the road towards the systematic development 


and organisation of the supply of electric energy. In the 
past the uncertainty of tenure, the lack of technical unifor- 
mity and the unnatural areas of distribution which they 
owed to the legislation of the eighties had hampered and 
obstructed electrical progress. Now, for the first time, it 
might become possible to look at the problem of providing a. 
cheap and eflicient supply of electricity as a whole. In the 
Electricity Commissioners there was created a competent 
national authority with this express object. The new Act 
was shorn of sume of the features of the scheme contained 
in the original Bill. In particular, the financial powers and 
responsibilities of the authorities which it set up had been 
severely restricted, and it was to be hoped that there would 
be no innnediate revolutionary change in the ownership of 
the concerns which supplied and distributed electricity, even 
if Parhament should find it advisable to grant the increased 
powers now asked for. A comprehensive system would come 
gradually, and there was reason to think that in that way 
there was a better prospect of its successful introduction. An 
essential part of the scheme contemplated by the Govern- 
ment was the provision of а number of large generating 
stations at strategic points, the so-called super power stations. 
The most suitable centres for these stations and the type of 
plant to be erected in each had not yet been determined, 
and could not in fact be determined without the fullest pre- 
liminary inquiry, which it was the duty of the Electricity 
Commissioners to conduct. But it was clear that the attain- 
ment of the cheapest possible national supply of electricity 
would involve, inter alia, the construction of generating sta- 
tions containing larger units and giving a greater total output 
than had been comunonly found in this country in the past. 
This was a task which would give full scope for the designing 
and manufacturing skill of the electrical industry. They 
were already engaged on a comprehensive contract for the 
construction and equipment at Blackburn of what, from its 
strategic position and its ultimate destiny as the supplier of 
a wide industrial area, might be described as the first of the 
super-power stations. In another sphere, that of electric 
traction, they looked forward to the progressive extension 
of railway electrification. In the uncertainty which at pre- 
sent surrounded the future ownership and management of 
the transport system, it was not surprising that there was a 
disposition to mark time. But at least one important main 
line electrification had already been decided on, and the 
svstem to be ultimately adopted throughout the country was 
now under consideration by a special Commission inquiring 
into a. number of important points of detail which must be 
settled before electrification proceeded. In the next ten years 
they would see impórtant developments in electric traction. 
Abroad, as at home, the future was full of promise, wherever 
they turned thev found in progress or in contemplation the 
extended application of electric power to industry or to: 
transport. Where, as in India, abundant water power ex- 
isted, hydroelectric schemes were being developed. In South 
Africa an important scheine of railway electrification was 
contemplated. Everywhere electric drive was being intro- 
duced into collieries and mineral works, cotton and jute 
mills, oilfields and sugar plantations, and various other in- 
dustries. Coming nearer home, the French company with 
which they were associated, the Constructions Electriques de 
France. had recently obtained large contracts spread over a 
term of years for the electrification of the greater part of the 
svstem of the Chemins de Fer du Midi. He had indicated 
the problems they had to face, and the road over which they 
had to travel. As davs and vears went by the English Elec- 
tric Co. would maintain its high reputation for excellence 
of design and good honest workmanship, and so рау an 
honourable part in the development of this great industry. 
Mr. W. L. Hichens seconded the motion, and it was carried. 


Mr. W. Claude Johnson presided at the 
annual meeting on April He said 
that the profit for the year, after charging 
to revenue upwards of £27,000 for main- 
tenance of buildings, plant, &c., amounted to £89,964, or 
very nearly £10,000 more than in the preceding year. The 
share capital now stood at £350,000, and there was a 
balance to the credit of share premium account amounting 
to 47.790. On the other side of the account it would be seen 
that they had expended during the year £53,581 on additions 
to buildings and plant. The stocks and work in progress 
amounted to £465,352, which was an increase over the pre- 
ceding year of approximately £130,000. The whole of that. 
increase was for work in progress and finished goods ready 
for despatch, which would all show a reasonable profit ая 
soon as sales and delivery were effected. The directors thought 
the profit on the year might be considered very satisfactory, 
although it was not as great as anticipated. That was due 
to the many difficulties thev had had to contend with in 
changing over from war work to their ordinary commercial 
business, and more particularly to the enormous trouble they 
had had in obtaining raw materials. Had they been able 
to obtain raw material more readily the turgover and profits 
would have been so much the greater. The orders booked 
during the current vear far exceeded anything that they 
had had to deal with in the past. The orders in hand for 
the Post Office alone at one time totalled well over £250,000. 
Their foreign business had also increased very satisfactorily, 
and included some important orders not only for Europe, but 


Johnson and 
Phillips, Ltd. 
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aleo for Japan and the United States of America. That in- 


crease in the business was confidently expected by the direc- 
tors, and it was for that reason that they had made such 
extensive additions to the buildings and plans at the works. 
Unfortunately those extensions had taken а great deal longer 
to complete than was anticipated, owing to various circum- 
stances, particularly to the shortage in steel work and build- 
ing materials, and also to the strike in the foundry trade. 
If these additions had been completed by the contract time 
they could have given employement to many more work- 
people, increased the turnover, and the profits would have 
been larger in proportion. The extensions were now nearing 
completion. :Soine of the new building and plant had already 
been in working order for the past two or three months, and 
he thought they might, therefore, look forward confidently 
to further increased profits for the current year. 

Following the transaction of the usual business, the chair- 
man proposed a resolution increasing the nominal capital of 
the company from £350,000 to £700,000 by the creation of a 
further 350,000 £1 ordinary shares. 

Mr. J. Macgregor, the managing director, said that the 
extension of the works and the increased business which was 
being done entailed further capital dutlay, and if they were 
{о reap the full advantage of the enormous demand for their 
manufactures they must have more money. They had a 
great deal more work offered to them than they could at 
present do, both for home and foreign markets. They had 
the buildings and machinery, the staff. and everything ready 
to do the business, but thev had not sufficient money to tackle 
the ever-increasing business which was offered. The directors, 


after very careful consideration, had come to the conclusion 


that it would be of great advantage to the company to have 
that additional capital at command. It would indeed be a 
pity if such a golden opportunity of using money at a very 
profitable rate were missed. It was not proposed to issue 
all the new shares at present; еу wanted to go cautiously 
and feel their way. and for that reason it was proposed to 
issue only 87,500 at par, but to have the power to issue the 
halance from time to time as business and circumstances 
demanded. That would mean that they could offer the share- 
holders one new share for every four shares they now held. 
The motion was agreed to. 


Woking Electric зарру Со., Ltd.—Revenue for 1919 
£33,396, less expenses £20, 

forward and income tax accumulations there is £14.193 avail- 
able, out of which debenture interest absorbs £2,726, loan 
interest £665; dividends of 6 per cent. on the cumulative 


preference shares, and 7 per cent. on the "B" cumulative. 


preference shares are paid; £3.000 is put to depreciation and 
renewals, £2,000 to reserve, £500 is written off goodwill, nd 
other sums off other items; the dividend on the ordinary 
shares is 5 per cent. per annum. The number of consumers 
has increased from 2.227 to 9,317; the lamps connected from 
143,490 to 167,710; and the revenue from £28,184 to £33,326. 
There has been a considerable improvement in gross revenue. 
A new turbo-alternator was put, into commission in 1918. and 
has effected a marked improvement in the working which has 
more than offset the increase in the cost of fuel and wages. 


Craigpark Electric Cable Co., Ltd.—Net profit for year 
ended March, 1990, £17,454, after making provision for excess 
nrofits and corporation taxes, plus £1,560 brought forward. 
There is to be appropriated to depreciation off buildings and 
machinery £3,000; to reserve £5,000; dividend on 6 per cent. 
preference shares £2.850; 124 per cent. dividend on the 
ordinarv shares £4,687: carried forward (subject to directors’ 
fees) 43.476. Mr. G. A. Buchanan has resigned his seat on 
the board. Mr. Donald Maclean has been appointed a man- 
aging director. 


Indian Electric Supply & Traction Co., Ltd.—The sur- 
plus on working in Cawnpore in 1919 was £27,933, against 
£19,271 in 1918. The total to credit of net revenue is £28,243. 
London expenditure was £2,309; debenture interest £3,796: 
to denreciation and renewals reserve £6,000: general reserve 
£2.500: debenture issue expenses written off £2.500: final 
dividend of 6 per cent., making a total of 9 ner cent. for the 
vear: directors’ commission on dividends £405: to be carried 
forward £3,808. 


Shanghai Electric Construction Co., Ltd.—Dividend of 
9 per cent. and 9 honus of 6 per cent., less tax. on ordinarv 
shares, making 90 per cent. for year; £43.000 to reserve for 
excess profits duty. 435.000 to general reserve, £10,000 to 
reserve for renewals, £5,779 carried forward. 


James Keith & Blackman Co.. Ltd.—The Financier 
states that the directors have decided to offer to proprietors 
40,000 ordinary shares at par. 


Stack Exchange Notices.—Apnlication has been made to 
the Committee to allow the following to he officially quoted :— 


Adelaide Flectric Supply Co., T.td.—950,000 5 per cent. (free. 
of tax) A' cumulative preference shares of £1 each, fully. 


paid. . 


Doulton & Co., Ltd.—Dividend of 5 per cent., less tax, 
on the preference shares for 1918. MIELE | 


116. Including balance brought 


wae ә 


Fellows Magneto Co., Ltd.—Dividend of 25 per cent. on. 
the ordinary shares, against 24 per cent. The preference shares 
receive a participating dividend of 14 per cent., making a 
а of 94 per cent. for the year, the same as for last year.— 

їт ёз. | 


City Electric Light Co., Ltd. (Brisbane).—Credit balance 
£42,519, plus balance brought forward, making £42,934. 
Dividend on the preference shares has been paid and 5 per 
cent. on the ordinary. Balance forward £431. 


Adelaide Electric Supply Co., Ltd.—Interim dividend on 
the ordinary shares at the rate of 10 per cent. per annum, 
free of British tax, for the half-year ended February 29th. 


Melbourne Electric Supply Co., Ltd.—Interim dividend 
on the consolidated ordinary stock at the rate of 10 per cent. 
per annum, free of British tax, for the half-year ended Feb- 
ruary 29th. 


Chiswick Electricity Supply Corporation, Ltd.—Dividend 
74 оа £2,000 to depreciation reserve; £1,208 carried 
forward. : 


€Ó€———————— 


STOCKS AND SHARES. 


TUESDAY EVENING. 


GOVERNMENT borrowing is again a disturbing factor in the 
financial world. Money is asked for 6 per cent. Housing 
Bonds and for a new kind of Treasury Bond, to replace float- 
ing debt, carrying variable rates of interest. The latter issue 
offers 7 per cent. per annum for at least six months before 
the interest can be changed, and its novelty consists, of course, 
in the interest being subject to fluctuations. It is thought 
that with these two Government loans before the public, the 
fear of an 8 per cent. Bank Rate no longer presses. On the 
other hand, the Citv is under no misapprehension as to the 
probable result, in the shape of a levy on capital. which a 
failure of the new Treasury bonds may entail. At the outset, 
the bonds are attracting little more than languid attention 
from the ordinary investor. His experience of the course of 
prices of British Government loans from November, 1918, to 
the recent 52 Exchequer bonds has hardly given him a keen 
appetite for such securities. Л 

All investment markets in the Stock Exchange are tem- 
pered by the monetary outlook. Yet, ae on previous occa- 
sions, the presence of domestic difficulties leads capital to seek 
the safer paths, and for this reason, gilt-edged issues manage 
to maintain a less slipperv tendency than many others. 

The position of Underground Electric Railways 6 per cent. 
income bonds interests so wide a circle that even the modest 
recovery of a couple of points affords subdued satisfaction. 
Some of the holders do not entirely admire the extreme can- 
dour with which the company advertises its financial 
struggles with the ever-increasing burden of costs. They are 
inclined to think that the policy may induce proprietors to 
hecome nervous and to throw out their stock, although doubt- 
less the advertisements are framed with the intention of pre- 
paring the public for the increased fares that Parliamentary 
sanction is sought to permit. Certainly, the statistics convey 
the impression that under existing conditions the Tubes, 
Undergrounds and ‘buses can scarcely hope to make more 
than some meagre profit which may not suffice to pay. for 
instance, even the 4 per cent. at present distributed to holders 
of Underground incomes. The price therefore dropped verv 
close to 60 before longer-sighted huvers came in and picked 
up a little stock to put away for future appreciation. 

Metropolitan ordinary braced up to 90 on somewhat similar 
purchases. The stock returns 64 per cent. even now, on the 
basis of the 11 per cent. dividend paid last vear. One 
philosopher pointed out that buyers of the stock limit their 
loss to 20 points at most. while on the other hand, they run 
the risk of seeing the price double in a few years' time, and 
that the outlav of a modest hundred pounds will secure £500 
stock. Districts have gone back to 174, and Central London 
assented ordinarv is flat at 444. 

Fears of how the increased Excess Profits Duty mav affect 
dividends on commercial undertakings are considered mmff- 
cient reason to explain falls in such shares ав General Elec- 
trics, Callender’s, Telegranh Constructions, Siemens, and 
others. (Electric Constructions were marked down to 91s. 
3d. last week, but apparently somebody blundered and the 
quotation ia restored to Bs.) Donbtless this E. P. D. anxiety 
has much to do with the declines in such shares, hut another 
cause for selling has been that when losses arising out of 
undue speculation have to be met. the onerators have to 
realise anything that will provide cash. Heavy liquidation 
has been going on for at least five weeks. This selling is now 
thought to he finished. In some Stock Exchange markets a 
brighter tendency is discernible. Tf the forced sales are in- 
deed at an end, prices will recover. There will be а dis- 
counting of what shall happen next vear, ond the cheapness 
of many good investments is urdeniable But that the con- 
valescent stage is still not far advanced ie manifest froin the 
wav in which prices break whenever л little selline puts them 
to the test. British Columbia Electric Railwav 4% per cent. 
debentures fell 9 points on Tuesday, to-day, when attempts 
were made to realise stock, and the company’s 4% per cent. 
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vancouver debentures dropped 1, both prices meeting at the 
common level of 653. 

More revolutionary excitements are reported from Mexico, 
and the Utilities continue flat. Calcutta Electric Supply 
ordinary have gone back to 84. Bombay Electric preference 
are down to 13}, and the ordinary shares to 112—both being 
ex rights. The allotments of the new River Plate shares are 
now distributed. Melbourne Electric and Adelaide Electric 
both declare interim dividends at the rate of 10 per cent. per 
annum, free of tax. 

Brush: ordinary at 150 is now ex the £15 dividend deducted 
last week, and stock changed hands at this figure. Oanadian 
General Electric quoted nominally at 116—119, was sold the 
other day at 111. Victoria Falls preference are attracting а 
little interest on the basis of a guinea. Brazilians exhibit 


something of a heavy tendency. London and Suburban 5 per 


cent. cumulative preference came to market this week at 3s. 
Od. The last dividend paid was in June, 1918. 
Eleotricitv Supplv .shares are little changed. City Lights 
have shed бв. and South London 28. 6d., the latter bringing 
the price to 50s. It is doubtful, however, whether there are 
many shares about. Business amongst cable issues is also 
uninteresting. Cuba ordinary and Globe preference are both 
10s. lower. Marconis fell from 34 to 3 7-16 in sympathy with 
dulness in other departments. Canadians gave way to 118. 
9d. Armaments are lower, Vickers easing off to 3ls. The 
Rubber share market is upset by considerations of the Excess 
Profits Duty, nor does a slight fall in the price of the produce 
encourage shareholders. Quotations are mostly lower on the 
week. One of the older companies, the Selangor, has just 
issued its report, showing all-in costs of only 83d. per lb., 
which must be something near a record of cheap working. 


x SHARE LIST ОР  BEROTRIOAL OOMPANIRBS,. 
= Homa Exsocrnicrry Companms, 
Dividend Price 


—— Ma 4, Yield 
1918. 1919. or fall. p.c. 
Brompton ee ee ee 8 р 19 == 49 4 8 
Charing Cross co „„ 4 7 — 9 0 8 
do. do. аре... а а = 8 8 8 
Chelsea ee ee ee 8 4 8 — 6 8 4 
Ону of London B 10 1i pe 884 
„do. 6 per cent, Pret. . 6 6 9 — 618 4 
County of London 7 8 9 — 8 17 10 
do do. 6 per cent. рге, 6 6 88 — 617 2 
Кишон .. оо 6 7 б — 700 
do. do. 6 percent. Pret... 6 6 — 9 4 8 
oen е өө = 
eu June and Fall Mail А .. 10 19 — 8 16 10 
don ee 0 6 6 — a 9 19 0. 
Bouth Metropolitan Pref. eO 7 7 18/9 — тоо 
От „ 8 10. 5i — 9 10 6 
| TRLRORAPNS AND TELEPHONES, 
Anglo-Am. Tol. Pref. ee е 6 6 Th -— 7 14 10 
do. ee ra là — 8 0 0 
сапа таен ее 0 6 — } *4 18 2 
Ouba Bub. eo [E . 1 7 Я 9 — i ha | 1 4. 
Dastern Extension .. . ' 10 1 — *8 9 1 
Dastern Tel. Ord. .. 8 10 100 — 6 6 0 
Globe Tel. and T. Ord. е oe 8 10 (1 == *6 1 0 
do. do. Pref, . 6 А 6 =o ё 1 1 3 
Great Northern Tel. . N — — 915 6 
Indo- .. 18 . 10 40 — 6 Бо 
“ee 96 — — fh 1 $ 4 
Oriental Telephone Ord. . 10 — 9 — 8 11 0 
Wen India and Panami ` e.. ` oo T — — 7 18 10 
Western Telegraph.. eo `; өр 10. 1 — +6 1 0 
| Mon T Нома Ялпи, 
. oe : 4 2 —8 819 9 
e е ee ee LÀ d + b 0 
Duas 0 District M e wh 1 — Nil 
Ebeotric Ordinary — Nil 
o. do, “A” .. Ni МІ 87 — Nil 
o. do. Inoome Б 4 684 +9 6 6 0 
Fogmmiem Trams, . . 
Angio-Arg. Trams, First Pref. .. Nil Nil | — — 
do. А до. 2nd Pre t. ee — — 5 — — 
do. do. ö Deb. 6 б 57% —2 8 18 10 
Brasil Tractions ee oe — — 49 —9 -— 
Bombay Eleotrio Prei. . 6 6 - 490 
British Columbia Elec. Bly. Pic. б 6 —2 9 8 6 
do. do,  Preferrred 10 b — 918 0 
do. йо. рыл, N 8 — 6 14 10 
| —1 716 8 
Mexico’ Tramss per cent. Bonds.. wih Mi 81 — NU 
2 cent. Bonds.. Nil Nil 20a — Nil 
Mexican Light А >æ». NI NI — Nil 
8 | 
Baboook & Wileox .. e е . пе 8 = #5 0 0 
British Insulated Ord 123 15 Its — . 714 8 
Oallenders "ES oe oe 63 65 i — i 716 8 
» uu Pret. ee ee ee , — 6 16 : 
Castor Kefter ee ер ee . 20 — " К a —Ó€ — 10 
Orom Ord. e eo ` өө 10 — 93/. — 9 1 10 
BEdison-8 "AT ee 10 — 183 — 8 17 10 
Blectrio ‘Construction ee - 0 — 28/- +1/9 8 18 10 
Gen. Neo. Pret. ee ee ^ 63 18/6 — 7 0 6 
do, Ord, 10 — 1 —i 6231 
Henley .. . 95 15 — 71:39 
do. 4 Pre. 4 4 = 687 
Indis-Rubber.. 10 — 1 — 7 11 0° 
Met.-Viokers Pret. ee oe ee — 8 24 ' — 6 11 РЕ 
Blemens Ord.. eo ое, 5 10 10 21/- —6d4. 7 8 2 
Telegraph Con. .. 99 9» —9 8 2 0 


Dividende paid tree of Income Tax, 


MARKET QUOTATIONS. 
Ir should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prioes are only general, 
and they may vary according to quantities and other ciroumstances, 


Tuesday, May 4th. 


CHEMICALS, Фс. | et oe. 
а Acid, Oxalic ... = of .. perlb 2/10 
a Ammoniac Sal per ton £100 
а Ammonia, Muriate (large отуна) j 493 
а с rupe of Carbon " РУ 
T "TI eos , 
aCopperSulphate |. и „, rt 
a Potash, C orate t.. eee eve per Ib. 1 - 
Perohlorate A eee 57 . 1 
а а Shellac . c we .. per owt. | 
a Sulphate of Magnesia ... per ton £18 
а Sulphur, Bublimed Flowers |. „ Fe 
ump Ssi ass D 
а a Soda, (шеме мз <.. por lb he М 
. рег 
в а Sodium S Rheuma: Saks per lb 
даана &с. 
g Babbitt's Metal рег ton 4118 to £545 2 
c Brass (rolled metal ^ to 197 basis) per lb. 1 ‚. 
Е „ Tubes (solid drawn). " 1/6} to 1/63 34. ino. 
с Copper Tubes (solid drawn)  .. „ i 2d. it 
с 80. wn 2.. ,9 e no. 
8g » Bars in gelected) .. per ton £1 E 
„„ Bheet. "M A EON 76 £168 25 
[ i » Rod ove n 4168 T 
d «€ (Eleotrolytic) Bars "m " 8114 El inc. 
d " э Bhee te coo 57 4156 425 
d ,» эз Wire Rods. » £139 £1 ino. 
d «€ i Н.С. Wire.. perib "n 
f Ebonite Rod ... 2 Т du 
f T Bheet »" 
n German Bilver Wire is 8/ n 
h Gutta-percha, flne  .. н 18/ i 
h India-rubber, Para fine » 9/8 zd. deo, 
i Iron Pig (Cleveland Warrants) . per ton Nom. а. 
„ Wire, galv. No. 8, P.O. > qual. " 251 en 
g Lead, English Pic £41 . 10/- ins. 
g Mercury ... ... .. рег bot. £24 to £24 10/. | 10/- to 90/- deo. 
e Mica (in Sepe oases) small .. per 1 64. to 4/6 TN 
: " " ene T 5/- to 10/- 
» 19/6 to 25/4 up 
s Phosphor Bronze 55 IN to 1/11 | 
7 өто о аа is 2/210 2/6 | 
NIMM & ne a 9/8 to 2/9 
d * Bronze Wire per Ib. | 1113 К 
ғ Steel, М et, in bars eee T" T 1/8 am 
z Tin, (English) per ton £831 to 4839 439 dec. 
Wire, Nos. 1 to 16 o per lb. 5/3 wee 
n White Anil-friction Metals per ton £90 to £845 
Quotations supplied by— 
a G. Boor & Co. James & Shak 
c Thos. Bolton & Sons, Ltd. Edward Till & Co. 
d Frederick yy & Co. i Bolling & Lowe. 
F. W. A Bons, | Richard Johnson & Nephew, Lid. 
f India- Rubber e and n P. Ormiston & Sons, 
Telegraph Works Co., Ltd г W. F. Dennis & Oo, 


Industrial Christian Fellowship.— We are asked to 
announce that the annual meeting in connection with the Industrial 
Christian Fellowship wil be held on Wednesday, May 12th, at 
3 p. m., in the Large Hall of the Ohurch House, Westminster. Tho 
chair ia to be taken by the Right Hon. Lord Colwyn, who will be 
supported by the Lord Bishop of Lichfield, Miss Knight-Bruce, the 
Right Hon. William Adamson, M.P. (leader of the Labour Party in 
the House of Commons), and Mr. W. C. Bridgman, M. P. 

The Industrial Christian Fellowship has lately joined forces 
with the Christian Social Union, and their united object is to 
qun MT spiritually and socially to all engaged in the industrial 
world :— 

1. To ap to them to ‘confess their faith in Christ and to seek to unite. 
all classes 18 a bond of Christian fellowship and prayer. 

2. To claim. for the Christian law the ultimate authority to rule the Whole. 
life of humanity, and to study in common from an international standpoint: 
how to apply the moral truths and ponens of Christianity to the social, 
economic, and industrial system of the worl 

8. To рен Christ in practical life as the living Master ала ed the 
enemy of wrong and selfishness, the power of righteousness and love. 

The Industrial Christian Fellowship holds that there can be no 
solution of the present unrest unless those who make, or resist, 
demands for a new order test their attitude before taking action 
by the standard and teaching of Christ. If class warfare continues, 
catastrophe is imminent, and the Church can prevent it by strong, 
definite leadership now. 

Early application should be made for tickets, which can be 
had from the headquarters of the Industrial Christian Fellowship, 
Church House, Westminster. 


Wireless Torpedoes.—4An invention by a French wireless 
engineer, M. Dunoyer, according to the daily Press, consists of what 
he calls an “electric safety lock.“ The mechanism to direct the 
course of a torpedo and secure its explosion against an enemy war- 
ship can be worked not only by wireless waves of the right length, 
but also by a proper sequence of Morse signals. Any error in the 
right sequence of dots and dashes would run the mechanism down 
to zero again and render the torpedo harmless, - Each torpedo 
launched would have ita own key sequence of dots and dashes, and 
80 the enemy would be unable to tamper with it. 
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THE EXPORT OF ELECTRICAL. ENERGY. 


THE export of electrical energy is an obvious and rational 
development of the super-statiou and super-transmission 
schemes now in more or less active operation or construction 
in all civilised countries. For generations past, energy has 
been exported in the form of coal, the latent energy of 
which is aseociated—(1) with mass and volume which 
occupy railway and shipping space, and entail an expendi- 
ture of energy equivslent to quite в serious percentage of 
the energy in the coal itself ; (2) with anything from 2 to 
20 per cent. of ash, which is dead material, and represents 
waste at every stage of its career from pit to ash-heap ; and 
(3) with the bases of innumerable by-products which should 
never be allowed to remain in coal, since most of them have 
no fuel value, but have, on the other hand, a total 
value (when separated for specific applications) comparable 
with, or exceeding, that of the coal itself. 

Electricity as à form of energy for export is subject to 
none of these disadvantages. It is energy itself, and has 
neither mass nor volume, во that it makes no demand upon 
the roads, railways, and shipping which are essential to the 
transport of material products. "Transmission lines are 
required, it is true, bnt these act also as distribution lines 
without impairing the efficiency of through traffic.” Also, 
the rapid increase in the pressure at Which electrical energy 
can be transmitted, has reduced the investment on lines and 
poles to a remarkably small sum per KW.-year. There can 
be no question that the overland export of electrical energy 
—and possibly its submarine export over moderate dis- 
tances—compares far more favourably than is yet generally 
realised, with the cost of transporting and distributing 
coal. Electricity is the only form in which energy as such 
can be transmitted over any considerable distance, and in 


МАР or Swiss POWER TRANSMISSION LINES. 


view of the world-wide coal crisis, and the established 
position to which electricity bas attained in respect of oulk 
production and distribution, it is reasonable to anticipate 
that the export of electrical energy will become an important 
f ictor in national economics within the next decade. 

. It is now several years since 34 miles of 25,000-volt 
three-phase cable was laid under the sea between Palajo 
(Sweden) and Marienlyst (Denmark). Here the question of 
exporting electrical energy was involved, but this aspect of 
the case was rather obscured by the interest attached to 
installing a high-tension submarine cable for power service. 
The clear-cut issue of electricity-export as a means of 
utilising nataral wealth and improving the over-all efficiency 
of electricity works in the exporting country, is raised by 
the foundation of the Schweizerische Kraftiibertragung A.G. 
This company was established in 1918 by the North-East 
Swiss Power Co. (in which the cantons of Aargau, Schaff- 
hausen, and Zug are interested), and the Berne Power Co. 
(most of the shares in which are owned by the canton and 
municipality of Berne). Whilst retaining the commercial 
incentives of a trading company, ће new concern has a 
semi-State character which will secure public interests. 
As explained by Dr. Bruno Bauer in the Bulletin of the 
Swiss Electrotechnical Association, the fundamental aim of 
«фе new company is to ensure that the best use is made of 


all Swiss power stations. This will ensure maximum 
prosperity to the latter, and at the same time will provide 
Swiss industries with abundant cheap power. ‘The means 
by which these results are to be attained, are :—(1) The 
encouragement of new industries, particularly those capable 
of adjustment to suit the seasonal variations of bydro- 
electric power ; (2) the improvement of hydraulic storage 
on a broad basis adapted to the best advantage of all the 
power stations; (3) the provision of extra high-tension 
bus lines, not so much to equalise the load and output 
between stations, as to provide for the efficient export of 
electrical energy surplus to the requirements of the country. 
It is considered that a number of the large power stations 
proposed in Switzerland are only justified if full use is to be 
made of their possible ontput by exporting energy. There is 
not much room for improvement in the way of interchanging 
energy between stations, the latter being subject to closely 
similar variations in demand and to similar variations in 
capacity, since the nature of the load and of the water 
power is much the same in each case. Also, groups of 
existing stations are already interlinked sufficiently for 
load-equalising purposes. Electricity for export is the 
broad policy for major developments. 

The provision of ** 100,000-volt bus lines from Geneva 
to Lake Constance, to which all stations would be con- 
nected," would not in itself constitute a rational solution to 
the problem. Nothing is to be gained by duplicating or 
replacing existing connecting and distributing lines. Use 
should be made, wherever possible, of existing lines, and в 
high-power, high-voltage network, with a few feeding pointe 
at the main centres of energy distribution, should be used 
for such energy interchange and balancing as is poesible 
between existing networks, the main function of the new 
network being, however, to carry energy for export. The 
total capacity of hydroelectric stations likely to be developed 
in Switzerland during the next five or ten years will probably 
far exceed the power requirements of the country, even 
allowing for a large increase therein. The export of elec- 
trical energy should, therefore, become ап important 
industry and a source of considerable national wealth. 

In the conveyance of energy to the frontier export points, 
the Schweizerische Kraftübertragung A.G., working with 
the support of the individual electricity undertakings, should 
be able to overcome technical and economic problems which 
would be almost prohibitive to a less comprehensive organi- 
sation. Provisional schemes for the network to be owned or 
leased by the S.-K. Co. provide for the lines indicated on 
the attached map. For mere interchange of energy between 
existing stations or networks, a line pressure of 45,000 to 
50,000 volts would be sufficient, but for the main trans- 
mission lines carrying energy to new bulk consumers in the 
country and to the frontier stations, a pressure of 120,000 
to 150,000 volts should be employed. The main feeder, or 
collecting points, would then be equipped as transformer 
sub-stations for, say, 135 Kv./50 KV., interconnecting local 
networks with the extra high-tension system. For the latter 
yet higher pressures may ultimately be employed, 220,000 
volts being already contemplated in the United States for 
long-distance work. 

Control of the output of some dozens of power stations 
feeding the super-network will naturally ђе on the “ load- 
dispatcher " system which has already proved necessary and 


. satisfactory in а number of American installations. Wire- 


less telegraphy or telephony is suggested for intercommuni- 
cation between the load dispatcher and the individual 
stations, and frequent conferences between the engineers of 
all the undertakings concerned will, of course, be required 
in order to allow properly for the individual circumstances 
and requirements of each concern, and to deal with the 
innumerable points which must receive attention if во wide- 
spread a system is to be operated and maintained successfully. 
The financial details will demand much attention, particularly 
in view of the necessarily different costs in individual 
stations, but it appears to be certain that reasonably uniform 
selling prices must be established throughout the system. 
At any rate, there must be no financial inducement for con- 
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sumers to seek connection at pointa or in manners inimical 
to the efficiency of the system ав a whole.  Penalisation of 
low power factor by a tariff- taking power factor into 

account, cannot logically be omitted, since there is no valid 
e why consumers should operate at low net power 
actor. 

The first section to be built in the contemplated Swiss 
network is the Gösgen-Lüterbach line which will at first 
serve to interchange energy between Lüterbach in the 
Berne Power Co. 's system and the Olten-Gósgen and Beznau 
line. The line will be operated at 50,000 volts for about 
two years, the pressure then being increased to 80 KV., and 
finally to 185 Kv. or higher, the line then being extended to 
Kallnach. In order to provide for these developments, the 
line is laid out with two seta of three aluminium cables of 
191 sq. mm. section, and an earth wire. The normal span 
is 240 m., and to allow for the softness of aluminium, the 
breaking stress is taken as 16:5 kg. per sq. mm. Chains of 


eight s ion insnlaters are to be used, and the clearances 
are sufficient for working at 150 Kv. 

A 50-Kv. line from the traction station at Omsteg to 
Lucerne is to deal with surplus energy available 
from the former, and this line would then connect with the 
Gösgen-Kallnach line over the Central Swiss OO. s Lucerne- 
Gósgen line. The Rathausen-Etzel-Uzuach line (probably 
at 50 KV.) would be undertaken if a large surplus of energy 
became available in Central Switzerland. Further develop- 
ments, concerning which it is yet too early to speak definitely, 
would be the extension of the western E.H.T. line to Toss, 
and the completion of the Oberhasli project. Plans for the 
requisite transformer and switching stations, which will 
embody а number of interesting features, are at present 
under consideration. The policy adopted and the progress 
already made indicate that the export of electrical energy 
is a phase of international economics of immediate im- 
portance. 


— 


AUTOMATIC PROTECTIVE DEVICES FOR A. C. SYSTEMS. 


By A. E. McCOLL, A.M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL: ENGINES.) 


THE purpose of this paper is to deal with some recent de- 
velopments in protective apparatus for А.С. systems, and to 
describe a number of devices which have been omitted from 
recent papers on the subject. Core balance or leakage protec- 
tive devices are usually dependent for their inactive condition 
on а summing up of the currents in a circuit, which may be 
obtained in several ways. Devices of this type form a simple, 
cheap, and efficient means of protecting many parts of a 
system. The author then discusses the magnetic balance 
relay as a leakage protective device applicable to cases where 
three transformers on a polyphase system are available; the 
Ferraris disk employed as a mechanically-balanced leakage 
protective device, also capable of protecting against unsym- 
metrical loading; and other applications of the biased 
principle to core-balancing devices. 

Parallel feeder protection is next discussed. An advance in 
the art of parallel feeder protection takes advantage of the 
principle that, normally, parallel feeders of the same length 
and cross section will share substantially in the distribution 
of the load current. A breakdown on one feeder, however, 
will alter the relative current values, so that usually the faulty 
feeder carries the heavier current. A number of interesting 
and useful devices have been developed which take advantage 
of this condition. ‘These devices are normally balanced against 
one another, but immediately operate to select the more 
heavily loaded of two or more parallel feeders. In the future, 
devices of this nature will find a larger field of application. 
The majority of interlocked relay devices operate on the 
balanced principle; a few systems have been developed, how- 
ever, which employ the bias. The biased principle as applied 
to parallel feeder protection was.first proposed by Mr. Wed- 
more, and engineers generally have been slow to recognise 
the good features inherent in devices operating on this prin- 
ciple. With biased systems of protection, a definite measure 
of stability is obtained and smaller fault settings are thereby 
obtainable. This particularly applies to the larger power 
schemes where the ratio of possible short-circuit current to 
the normal] rating of the parallel feeders is large. 

Parallel feeder protection and discriminating relay protec- 
tion with biased reactive type relays are then considered. 

In the past a number of causes have contributed to unsatis- 
factory operation of the reverse power relay when associated 
with the end protection of parallel feeders. First, severe fault 
conditions between phases near the feeder end in most cases 
result in the potential being extinguished. Secondly, if the 
connection for the potential coil is taken from the star poten- 
tial of the circuit, and the current in the potential and current 
coils is substantially in phase, there is a shift of 90 degrees 
in the phase of the potential coil. This happens if the voltage 
triangle collapses on one side due to a short-circuit between 
two phases. If the current at the fault point is lagging, there 
18 A further shift in the relation of the potential and current 
coils. 

A connection which has recently been employed with a fair 
measure of success utilises the current, say, in phase 1 and 
the delta potential across phases 2 and 3. The respective 
vectors for current and potential are normally 90 degrees 
apart. 'l'hese are pulled into their proper phase relation, in 
either the induction or reactive tvpes of relay, by employing 
the requisite proportion of resistance or reactance in the poten- 
tial winding. In the event of a short circuit of magnitude 
sufficient to distort the voltage triangle, 16 will be found that 
the potential and current vectors retain their relative positions. 
Any further shift in phase relation due to low power factor 


at the fault point will not be sufficient to rotate the respective 
vectors beyond their proper operating quarters, although the 
relay may still remain unresponsive to the most severe con- 
ditions. 

Fig. 1 shows a general scheme for the protection of parallel 
feederg wherein mechanically balanced relays are employed 
at the end adjacent to the source of supply and reverse relays 
at the remote end. The mechanically balanced discriminating 
relays, including their respective transformers, are all con- 
nected for circulating current. | 

Equipotential points on the various relays are connected 
together by а balancing lead. If the symmetrical loading of 
the loop is altered by one feeder becoming faulty, the trans- 
former carrying the larger current diverts its excess current 
through the operating coil of its particular relay and by way 


Power Station Busbar 
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Ега. 1.— PARALLEL FEEDER PROTECTION WITH DISCRIMINATING 
AND REVERSE-CURRENT RELAYS. 


of the balancing lead through the restraining coil of another 
relay. The impedance of the relay and transformer of the 
disconnected feeder may be cut out either by contacts mounted 
on the relay itself or by auxiliary switches operated by the 
feeder oil-break switch. 

At the remote end of the feeders there is reverse-current 
relay protection, but differing from that usually associated with 
this type of relay. Instead of being dependent on the poten- 
tial of the circuit to give the determinating action to the relay, 
a sample of current is taken from the parallel-connected series 
of transformers at the source end by means of pilot wires. 
As consequent polarity will always be obtained in the relays 
at the remote end immaterial of the direction of current flow, 
the scheme is obviously unaffected by surges. The scheme 
has the further advantage that the heavier the fault the more 
definite is the action of the reverse relays. 

In the past, protective gear on generating and transforming 
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plant has been looked upon more from the point of view of 
preserving the continuity of supply than of saving the faulty 
plant from destruction. As power systems grow in capacity 
and with them the output of individual units, it has come to 
be realised that it is not only essential to preserve the con- 
tinuity of the service, but also absolutely necessary to save 
the generating plant. 

Generating and transforming plant is subject to three classes 
of fault conditions, these conditions comprising leakage to 
earth on individual phases, short circuit between phases, and 
breakdown between turns of the same phase. Generating 
plant is subject to further conditions such as accident to the 
prime mover and loss of field. The development of the differ- 
ential system has permitted of the first two conditions being 
satisfactorily dealt with, and particularly where the neutral 
is earthed through a limiting resistance. The third condition 
can only be taken care of by the reverse power relay or some 
form of split winding. The majority of fault conditions com- 
prise those of the first mentioned class, consequently, the 
more satisfactory protection is given by the differential system 
which has the further advantage that it operates equally well 
with only one unit on the bars. 

The circulating current system which has been described 
elsewhere is inherently a sensitive protective means. Ful 
advantage may not be taken of this, however, owing to the 
general unstable tendency of the series transformers under 
severe emergency conditions. This unstable tendency has re- 
sulted in the adoption of higher fault settings, these averaging 
about 30 per cent. 

With large generating units a 30 per cent. setting is too 
high. With a 30,000-Kw. generator this setting might repre- 
sent а very large amount of energy spent in continual 
destruction of the windings without operation of the relay. 
Generators may suffer from mechanical damage close up to 
the star-point end of the windings, and ultimately break 
down to earth electrically, and, where the neutral point is 
earthed through a resistance, there may be insufficient poten- 


Ето. 2. 


Fic. 8. 
Fia. 2.—GENERATOR PROTECTION (BEARD'S SYSTEM). 


Fra. 3.—GENERATOR PROTECTED BY COMBINED DIFFERENTIAL 
AND REVERSE-CURRENT RELAY. 


tial above earth to permit of the necessary current passing 
to operate the 30 per cent. relay setting. Destruction of the 
windings may here take place due to the heat caused by the 
prolonged arcing. 

It should be borne in mind that the lower fault settings 
шау mean all the difference between a lengthy and costly 
repair and merely a damaged coil which only requires the 
disablement of the unit for a comparatively short period. 

Protective systeins have recently been developed which have 
for theig object a stability under severe emergency conditions 
and а possible fault-setting not obtainable with the balanced 
current system. One such system, due to Mr. J. R. Beard, is 
shown in fig. 29. We have here a device which is unaffected 
by these unbalancing troubles, and the lowest possible fault 
settings may therefore be adopted. In this system the input 
and output of each phase winding is directly compared, and 
any resulting difference due to faults between phases or leak- 
ages to earth appears in the secondary of the core-balance 
transformer. This system may likewise be employed for trans- 
former protection, and readily lends itself for this application. 

Developments of the circulating-current system as applied 
both to transformers and generators are then explained. 
.The various arrangements, while capable of dealing effec- 
tively with leakages to earth and faults between phases, аге 
ineffective with a breakdown between turns of the same phase 
which does not develop into either of the preceding fornis of 
fault. One solution of the problem of uniting in one relay 
a means of dealing with all the fault conditions, is shown 
in fig. 3. In this arrangement the unbalanced circulating- 
current system is employed. The unbalance may be obtained 
eitber by inserting resistance in the circuit or, preferably, 
by increasing the current capacity of No. 2 transformer, a local 
current contributed by this transformer thereby flowing 
through the moving coil of the relay. This current, in rela- 
tion to the flow in the fixed element energised from the poten- 
tial of the system, gives the necessary bias. 

With the development of leakage to earth or between phases 
the increase in current. in No. 1 transformer balances the 
circuit, and ultimately spills through the meving coil in the 


reverse direction operating the relay, while normal delivery of 
power continues to the busbars. 

A reversed flow into the windings due to, say, a breakdown 
between turns of the same phase will reverse the whole cur- 
rent in the circulating-current system and, likewise, the local 
current flowing through the moving coil which previously 
gave normal bias. The relay will, therefore, swing over to 
the operating side and disconnect the generator. 

The standard arrangement provides for No. 1 transformer 
having a full-load secondary current of 7 amperes. No. 2 
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Fia, 6. 
Fic. 4.—OPpERATING CHARACTERISTICS OF COMBINED DIFFERENTIAL 


Fido. 4. 


AND REVERSE-CURRENT Reay. (WITHOUT AUXILIARY COIL.) 


Fic. 5.—Frerper Protecrep rY LEVER BIASED RELAYS AND 
TING-CURRENT SYSTEM. ( 


Fic. 6.—PERcENTAGE FAULT CURRENT REQUIRED TO OPERATE 
RELAY WITH VARYING LoaD CURRENT. Lever BIASED RELAY 
WITH б PER CENT. TRUE BIAS. 


transformer at the other end of the winding has a secondary 
current at full load of 7.5 amperes. The difference current of- 
j ampere normally circulates through the current element of 
the relay, the direction of this current relative to the potential 
of the circuit being such that the relay is held strongly in 
the off position. The current element is wound to carry con- 
tinuously this $ ampere of unbalanced current, and the 
general proportions of the coil are such that the usual charac- 
teristics of the typical reverse-power relay are obtained. 
Now, if we have a reversed flow into the generator due to, 
say, an accident to the prime mover, the whole current 1n 
the circulating current system reverses, including the 4 ampere 
of unbalanced current which traverses the moving coil. The 
relay operates in а manner similar to the usual arrangements 
of the reverse current relay. | 
Dealing with the other classes of fault which give rise to 
differential currents in the generator winding, & leak to earth 
or between phases will increase the current in No. 1 trans- 
former. The effect of this increase is to balance the relay 
circuit and finally to extinguish the 4 ampere of unbalanced 
current. To produce this result it is necessary for the fault 
current to reach a value sufficient to give 7.5 amperes in the 
secondary of No. 1 transformer. The percentage fault current 
required will be (0.5/7) х100=7.1 per cent. Immediately the 
fault current exceeds 7.1 per cent., there is a reversed flow 


Fia. 8. 


Fic. 7.—CIrRCULATING-CURRENT SYSTEM WITH BIASED RELAYS. 
THREE-PHASE FFEDER. 


Fic. 8.—WHITAKER PROTECTIVE CABLE. 


through the current element which brings the relay to the 
operating point. Fig. 4 shows the characteristics of this 
scheme obtained with an induction-type relay. 

Of the various differential systems applied to feeder pro- 
tection the arrangements proposed by Merz & Price have 
been most extensively used. Developments and extensions of 
the principle are next dealt with by the authors. 

The substitution of the mechanically biased relay with the 
same circuit arrangements is shown in fig. 5. In this scheme 
also, in the single-phase application, the resistance of each 
duplicate circuit corresponds to that of one pilot wire. Under 
healthy conditions the output of each transformer distributes 
itself equally between the duplicate and pilot-wire circuits. 
The operating and restraining coils of each relay comprise a 
similar number of turns. The desired degree of stability is 
obtained by biasing the relay. This may be accomplished in 
a number of ways. The usual method provides for the lever- 
age from the fulcrum to the restraining coil being increased 
by perhaps 10 per cent. over that accorded to the operating 
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сой. Alternative methods may consist in increasing the re- 
sistance of each duplicate circuit by, say, 10 per cent. over 
the resistance of the corresponding pilot wire. The effect of 
this is to divert a larger share of the transformer output 
through the restraining coil of each relay. The same result 
шау be obtained by adding the requisite number of additional 
turns to the restraining coils. In the case where a fault 
develops on a dead-ended cable, that is tq say, where no 
reverse flow will ensue at the remote end, the fault com- 
ponent of the transformer current divides and flows through 
the operating and restraining coils in the ratio of 3 to 1. 
Should the feeding arrangements be such that a reverse cur- 
rent may flow from the remote end, the transformers oppose 
one another and divert their whole output into the duplicate 
circuits at each end of the feeder. This current flows entirely 
in the operating coils of the relays. 

Of the two circuits which each transformer supplies it is 
apparent that only in one of these can capacity current flow. 
This refers to the pilot wires, the capacity current of which 
wil traverse the restraining coil of each relay. Abnormal 
current flow, which may raise the potential of the series 
transformers to high values and give rise to considerable 
capacity current in the pilot wires, has no other effect than 
to increase the stability of the relay. Fig. 6 shows the operat- 
ing characteristics of this scheme employing relays which have 
а mechanical or lever bias of 10 per cent. or a true bias of 
5 per cent. In a relay of the’ mechanically balanced type 
having open-circuit plunger-type coils the pull on the cores 
increases as the square of the ampere-turns. In this case the 
normal load current flowing in the coils of the relay produces 
а high state of magnetisation in the cores, the relay becoming 
immediately sensitive to the addition of a small amount of 
leakage current to the operating coil. 

Fig. 7 indicates the manner in which the scheme would 
be applied to a three-phase feeder. 

A number of special cable designs have been developed 
which in themselves partially function as protective devices. 
Mr. Whitaker's scheme which employs the shield-surrounded 
core 18 illustrated in fig. 8. The trip coil in this scheme is 
connected between the core and the shield, and, consequently, 
has to be insulated for the full-line potential. In the author's 
opinion the shield is employed to better advantage than in 
the Hochstadter cable, as a greater thickness of dielectric 
exists between the outer lead and the shield. Extraneous 
influences, therefore, will not be so likely to nullify the pro- 
tection should the outer or lead sheath be damaged. 


Discussiox INN LONDON. 

Dr. C. C. GARRARD, in opening the discussion, said that 

Mr. E. B. Wedmore had developed many devices on the 
lines discussed by the author, and he should receive credit for 
his pioneer work. The author's diagrams, and his thorough 
treatment of the subject inight frighten some readers, but 
the systems outlined were nevertheless simple ones. In the 
speaker's opinion it was preferable to obtain adjustment of 
bias mechanically than by the use of different current trans- 
formers. The relays did not require to be ultra sensitive, 
they were practically small motors, and rough hand adjust- 
ment could be allowed without fear of disaster. 
advantageous feature was that standard transformers with 
iron cores could be employed, special ones with air gaps were 
not necessary. Further, standard switches could be used, 
they did not require split-contact switches. A disadvantage of 
using a pilot wire was that in the event of it breaking the 
cable would be cut out. It was his opinion that engineers 
had now reached the stage when they must of necessity con- 
sider some such system of protection as had been discussed 
by the author. 
Major К. EDGCUMBE objected to the author's nomenclature; 
it was confusing, and he would have done better had he kept 
to more standard terms. For instance, the word reactive was 
objectionable in connection with relays. The paper con- 
{апей numerous diagrams, and described many devices, but 
the author gave no indication of. which were the best or the 
ones he would recommend. 
Protection no. scheme was outlined in the paper which did 
not employ pilot wires, except one where twin cables were 
protected by biased reactive-tvpe relays, but the scheme would 
cut out both feeders, and, therefore, afforded no advantage. 
A further disadvantage was that the author’s scheme would 
require very. exact adjustment of resistance, &e., and in 
practice it was not possible to maintain such accurate adjust- 
ment. Ile did not favour the promiscus introduction of fuses 
In protective gear; fuses were erratic things in operation, and 
they introduced а time lag element. With regard to the 
author's fig. 6. showing parallel feeder protection by dis- 
criminating relays, he thought that the wrong feeder would 
be cut out. However, he was glad to hear the author em- 
phasise the question of bias, but he did not favour the policy 
of balancing transformers; it was very difficult to obtain a 
proper balance in that wav. 

Mr. J. R. COWIE suggested that the devices described could 
be used as stabilisers on old systems which had not been made 
as good as they should have been. With regard to the pilot 
wires being used for telephone signals, &c., could they not 
ase the main telephone cable? Would there be any inter- 


Another . 


With regard to parallel feeder ' 


ference? He had knowledge of four-figure earth currents, 
and in one instance the earth current had reached а value 
of 2,000 amperes. Such conditions imposed an altogether 
unnecessary strain on the plant. Concerning generator pro- 
tection, he agreed that the field switch should be broken. He 
thought that Beard's system, fig. 2, was the best, but be 
would like to sce also a system carried out which employed 
biased beam relays. In his opinion, there was a large field 
for the author's devices in connection with generator pro- 
tection. Pilot wires were expensive, and their use meant 
additional capital expenditure. It was very. desirable that 
the problem should be brought to finality, and he hoped 
eventually to see the use of series transformers and ordinary 
switches. 

Мг. E. B. WEDMORE complained that although the author 
described a variety of devices, he gave no indication of which 
he would recommend or his reasons for doing so. He agreed 
with most of what the previous speaker had said, but thought 
they would hear more of the Merz-Price system, which had 
been side tracked by other schemes. There were two types 
of fault, leakage to earth and shorts between phases, and 
he thought they should discriminate between them. The 
object of the paper was to describe the protective systems 
developed by the author, but he had been too modest to say 
so. He had shown much skill in developing in generator 
protective systems, and that shown in fig. 2 was, the speaker 
thought, the best. It was well designed, had been tested 
out, and deserved to stay. With regard to the differential 
system applied to feeder protection, the sheathed pilot wire 
employed with the balanced-voltage system to neutralise the 
effect of capacity current in the pilot wire was much too 
expensive to come into favour. Whitaker’s protective cable, 
fig. 8, had not, he thought, hitherto received publicity, but 
even the author had given no particulars of the scheme. 

Mr. Н. W. CroTHiER also complained of the absence of 
standard terms and requirements in the subject under dis- 
cussion. It was very desirable to pick out һу some means 
or other information contained in such papers that constituted 
a real advance in the subject with a view to developing the 
devices in question. For instance, what was meant by а 
"sensitive " relay, what  volt-amperage was required to 
operate it? In the recent Kelvin lecture an extremely sensi- 
@ve device had been mentioned, and it would be interesting 
to know what thev were working to to-day. He had not yet 
heard of the necessity to employ unbalanced phases, and he 
was sceptical about a 15 per cent. fault setting for long lines. 
With regard to generator and transformer protection, the 


` self-balance system shown by the author's fig. 5 was the 


simplest, and as it had proved to be effective in practice, 
there was little room for improvement by the introduction 
of the additional parts and connections which would be re- 
quired for the biased system which the author illustrated in 
the following diagrams. The system of current balance“ 
protection with biased beam relays had the disadvantage of 
an intricate relay and connections, whereas the self-balance 
dispensed with the factors which created the need for the 
bias. The arrangement shown in fig. 3, whilst providing for 
additional protection, had the disadvantage of introducing 
the potential element into the relay. А fault between turns 
had not nearly so serious an effect on the system as a fault 
between phases and to earth. Therefore, 16 was not so essen- 
tial to cut it out instantly, and 16 might be left for the short 
time which it required to develop in to an earth when it would 
be isolated so quickly as to avoid much damage. The failing 
prime mover gave sufficient warning for hand isolation. The 
system (fig. 3) to be complete, must have instantaneous 
release for the faults between phases and to earth, and time 
limit to avoid premature operation on momentary reversals. 
The essential feature in restricting damage to generators, 
and this applied also to transformers, was the rapidity of the 
isolation of the fault between phases and to earth, and the 
simultaneous destroying of the main field. The rapidity of 
operation was of greater moment than highly sensitive fault 
settings. It would be very helpful if they could have a panel 
of experts to consider the whole subject. 

Mr. Н. Brazik emphasised what had been said by previous 
speakers about the paper containing descriptions of a variety 
of apparatus without indicating which devices were most suit— 
able for use. Пе spoke froin the users’ point of view, and 
wanted to know whether the devices described worked as 
well in practice as thev did on paper. He thought that they 
were cutting things too fine with respect to discrimination: 
would a relax with a 5 or 6 per cent. setting really not trip 
when it was not required to do so? There was other ap- 
paratus which was not perhaps so good as. but it was more 
reliable than, some of the newer devices. He objected to the 
word “leakage,” would the 9,000 mnp. earth current men- 
tioned by a previous speaker be called a leak? The term 
obviously required defining. Пе would like the author to 
give an ind'eation of which devices he had tried and found 
to work well in practice. 

Mr. WirsoN said that the schemes outlined by the author 
were simple, and apparently sound. & feature was that 
ordinary types of transformers, &., could be used, and also 
а very fine adjustment was not necessary. Personally. he 
liked the system of generator protection by means of biased 
beam relays, because it was particularly simple. and the 
system employing a combined differential and reverse-current 
relay on account of the completeness of protection afforded. 
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The method of feeder protection shown in fig. 5 was very 
simple, and that shown in fig. 7 was not really complicated, 
but it looked so because it was drawn to show all three 
phases. He suggested a method of simplifying the device 
ehown in the author's fig. 3, and submitted a sketch for 
publication in the Institution Journal. 

Mr. MARSHALL objected to some of the terms used by the 
author, and thought that only one device described in the 
paper was of any real value. In his opinion, it was equally 
difficult to obtain a good unbalance as it was to get a balance 
on & system. | ‚ 

Mr. RicHAR DS explained that their object should not be to 
protect a feeder itself, but the whole system from the shock 
that followed as the result of a short circuit. 

Mr. Rocer T. SMITH, the president, referring to several of 
the speakers’ remarks on the nomenclature used by the 
author, said that if standardisation was required it was the 
Institution Council's place to put the matter before the 
Engineering Standards Committee. If one or two members, 
say, Messrs. Edgcumbe, Wedinore, and Clothier, would write 
to the secretary of the Institution, setting out what was 
required, the Council would pass it on to the committee for 
consideration. 

Mr. А. E. McCotn, in reply, said that figs. 5 and 7 showed 
the most practicable schemes of feeder protection; a 5 per 
cent. bias was employed in the tests on those systems. Mr. 
Wedmore, to whom much credit was due, had dealt fullv 
with his own devices in a paper in 1915. With overhead 
transmission trouble was not so much due to capacity as to 
induced currents in the pilot wires. In the schemes illustrated 
in figs. 5 and 7 it was not necessary to consider induced 
currents when setting the relavs. With regard to voltage 
collapse, a scheme he had recently suggested was to split. the 
husbars and to insert & 5 per cent. resistance across which 
transformers were connected. In this wav the voltage would 
never collapse; under the worst conditions there would 
bt be 5 per cent. of the voltage available to operate the 
relavs. 


PRODUCER & BLAST FURNACE GASES. 


AT Birmingham, on March 31st, the paper by Mr. S. H. 
FowLES, and also that by Mr. W. Н. PATCHELL, abstracts of 
which appeared in our issues of March 19th and 96th respec- 
tively, were read and discussed before the SouTH MIDLAND 
CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS. 

Opening the discussion on the first paper, Mr. F. Forrest 
said that the utilisation of blast furnace gas which was now 
going to waste in many places would undoubtedly receive 
close attention from those responsible for the electric power 
supply in this country, but it was unlikely that any large 
proportion of the national power supply would be made 
dependent upon the utilisation of waste heat from any com- 
mercial manufacturing process which was likely to be in- 
fluenced by strikes of workmen or fluctuations in trade. The 
production of gas by the blast furnace plant was a fairly 
continuous process whilst the furnaces were in operation, 
whereas the load on an electric generating station would 
fluctuate between wide limits during the 24 hours. The cost 
of storing an adequate quantity of heat energy in the shape 
of blast furnace gas of only 98 therms per cubic foot would 
be an extremely expensive matter, and if storage was not 
resorted to & great deal of gas would continue to be lost. 

Mr. Н. BreNTHAM said the fact that practically 3,000 Kw. of 
power from blast furnaces was going to waste under the old 
methods of working fully warranted the writing of the 
excellent paper. Mr. Bentham asked for further information 
on & number of points. 

Mr. Forrest, dealing with the second paper, said the author 
stated that the first installation put up by him at Messrs. 
Hoffmann's works consisted of two 360-KW. generating sets. 
which cost £40.98 per Kw., or £29,506 altogether. The second 
installation consisted of four similar sets, which were put 
in at a cost of £50 per kw., or 472.000 for the four sets, 
making the total expenditure for the generating station 
£101,506. The average cost per KW. of the 2.160 Kw. installed, 
therefore. amounted to £17, and not £45.49 as given in the 
table. The capital charges per unit were given as . d. per 
unit. The capital charges were taken at JU per cent. per 
annum. If based on the total cost given above, this would 
be £10,150 per annum, or £5,075 for the six months' period 
dealt with. Dividing this sum by the number of units 
99 during that period, the cost per unit amounted to 

There was no mention in the table of cost of water, which 
must be fairly heavv in the plant, especially as most of it 
went through the Paterson water softener. The fact that 
the Prenner gas engines took about 64 per cent. of their 
full load consumption when running light or with any load 
up to half load would point to the absolute necessitv of 
obtaining always a very high running plant load factor. With 
the variations of the works load, this would point to the neces- 


sity of installing a large number of comparatively emall sets, 
which could be started up or shut down as the load varied, 
in order to maintain the desirable high plant load factor. 
The putting in of six sets seemed to indicate that this was 
just what the author had in mind, but the effect on the cost 
of electricity was retlected in the high capital cost per unit. 
The very low-grade fuels now being efliciently burned by 
many of the largest generating stations was а type of material 
which could not be satisfactorily dealt with in a producer gas 
plant of the type described. Much of this fuel was below 
9,000 therms per lb. with a large percentage of ash.  Pro- 
ducer gas firing of boilers mentioned by the author could 
only be justified if it could be shown that the extra capital 
cost due to the producer plant, together with the heat losses 
incurred in operating the plant were more than offset by the 
improved boiler-house efficiency, due to gas firing, plus the 
revenue derived from the sale of the by-products. With pro- 
ducer gas containing 45 per cent. of inert nitrogen, which 


was likely to give a low flame temperature, and with the 


very heavy cost of storing such lean gas, its use for boiler 
firing was not likely to prove a success. 

Mr. W. WiLsoN said he had come into contact in the past 
with & number of producer plants, very similar to that de- 
scribed, with the sole exception that the recovery of the by- 
products was not attempted. These plants were situated in 
a Colonial possession, and were partly for the supply of elec- 
tricity to moderate-sized municipalities, and partly for in- 
dustrial purposes. An interesting feature in connection with 
many of the Colonial plants referred to was the use of lignite, 
which was successfully employed by Mr. Fraser, of the Waihi 
Gold Mining Co., аз far back as 1907 for the supply of power 


to what was then the third biggest gold mine in the world. 


The engines were not quite as large as those mentioned in 
the paper, the biggest being four-cylinder horizontal Crossley 
machines, of about 368 H.P. The Crossley type of producer 
was employed, and the difficulties of gasifying the lignite 
were successfully overcome. The cleaning apparatus was 
in the main that described by Mr. Patchell, and reliance was 
chiefly placed upon sawdust scrubbers, and upon centrifugal 
extractors, very nearly as described in the paper. Plenty of 
water was employed in the latter machines, and the serious 
tar problem was thus effectively coped with. It was interest- 
ing to note that the comparative cost of energy by gas and 
by carefully operated steam engines, employed side by side 
with the gas engines, was in 1910 about £9 10s. per Н.Р. per 
annum for gas and about £19 10s. for steam. Another type 
of plant that was successfully developed in this colony, over- 
came the tar ditticulty by means of а locally designed down- 
draught producer, in which air was admitted to the incan- 
descent fuel at various stages during its descent in the pro- 
ducer, special valves being fitted for the purpose. This 
method, however, nullified one of the principal objects that 
the designer of Mr. Patchell’s system had in view, namely, 
the recovery of the by-products. Nevertheless, this method 
had reached such a degree of perfection that small producers 
were fitted to vessels of the fishing-boat and coastal class for 
the operation of their existing oil engines. This they did. 
using the same lignite fuel, without requiring any other 
cleaning than that afforded by a single washer, consisting of 
a tank filled with coke through which sea water was allowed 
to drip. Тһе author had mentioned the shortening of the 
working week, and expressed a fear that it would have a 
disturbing effect upon the load factor. The present working 
week was approximately that to which he had always been 
accustomed, and it was worth recording that the load-factor 
at the power house supplying the city of Christchurch, New 
Zealand. was 45 per cent. when he last saw the official figures, 
in October, 1915. By paying attention to opportunities for 
suitable loads, as had been done in this case, the reduction 
of the working hours should not cause any anxiety. 

Mr. Н. BENTH4M said the author had spoiled an otherwise 
excellent paper by trying to compare a one-shift private plant 
with a public supply undertaking operating under ordinarv 
conditions, much to the disadvantage of the latter. Such 
comparisons might result in many misleading conclusions. 
The results shown in the tables were good, but thev were 
not ordinarv working conditions. Load factors of 73.6 per 
cent., and 102 per cent., and 84 per cent., were not attainable 
in апу plant which operated continuously. It would be 
interesting to know whether the results would be equally 
satisfactory under fluctuating load conditions. The load 
factor of most industrial electric supply undertakings was 
in the neighbourhood of 30 ner cent., and if the results given 
were corrected to this load factor he estimated the total costs 
at 1.754. instead of 0.72d. per unit, a very material difference 
Applving a similar revision to the plant under discussion in 
connection with the Coal Controller's figures, the thermal 
efficiency of the gas plant would be 8.15 рег cent., a figure 
somewhat less than that for the steam stations. 


Strike of Railway Workshop Men in India.—Most of 
the 5.000 employés in the locomotive workshopa of the Northern- 
Western Railway of India have joined the railway power house 
employés who are on strike.— The Times. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit partioulars of new or improved devices and apparatus, which will’ be published 
if considered of sufficient interest, 


Tubular Earths for Lightning Conductors. 


The Killingworth Hedges patent tubular earths for light- 
ning conductors were illustrated in the ELECTRICAL REVIEW of 
May 3rd, 1918. Since that date they have been extensively 
adopted by the Admiralty for the earthing of airship sheds 
and other buildings which have to be specially protected. 
Fig. 1 shows a new cheapened design of the casting, in which 
the electrical connection is made between the tape con- 
ductor and driven tube. There are two sockets, so that two 
conductors can be led into the same tube; the loose washer A 
is first slid up to allow free access. In dry ground the carbon 
in the tube which surrounds the tape is watered either by 
hand by means of the pipe, which is generally enclosed in a 
stop-cock box, or by attaching a funnel-shaped top to collect 
the surface rainfall. One of the advantages claimed for the 
tubular earth is that the resistance tends to decrease; this 
is shown by the following tests of a Hedges earth sunk at 
one of Н.М. Dockyards :— 

Date of test. R. ohms. Date of test. B, obms. 
December 3rd, 1917 ... 2°] June 6th, 1918 .. 1°68 
December 12th, 1917... 1°78 October 18th. 1918 ... 1°63 
March 8th, 1918 . 1:73 April 10th, 1920 .. 14 


Messrs. R. C. Cuttina & Co., of 56. Ludgate Hill, E.C., are 
licensed manufacturers under Mr. Hedges’ patents. 


The Transportation of Radium. 


А recent issue of Archives d'Electricité Médicale gives a 
description of a protective case to facilitate the transportation 
of radium. The four points to be considered in the design of 
such & cuse are (1) The radium must be enclosed in a thick 
bed of lead to arrest the a and 8 rays and to reduce 
the strength of the у rays. (2) To arrest the secondary 
rays emitted by the lead when penetrated by the у rays 
by means of an envelope of metal of a lesser density. 
(3) To dispose the action of the radium in such a manner that 
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Fia. 1.—HrpGes TUBULAR EARTH. 


the rays in the direction of the hand of the person carrying 
the case shall be reduced as much as possible, and (4) To suit- 
ably fix the handle for carrying the apparatus. Fig. 2 shows 
these precautions put into practice in the form of a carrier 
combining safety with good design. This consists of a lead 
cylinder fob) enclosed in a copper envelope (Cu) 2 mm. thick. 
In the centre of the lead is a cavity (с) having a conical top 
into which is fitted a lead cone (T) provided with a nickelled 
copper button. The cylindrical cavity is capable of holding 
from 50 to 90 mgr. of radium-—six tubes 3 mm. in diameter 
and 39 min. long. The thickness of the lead is then 25 mm. 
laterally and 30 mm. in the direction of the handle. A copper 
cover (B) is provided fitted with a handle, and the whole 
apparatus can then be put into a leather cover with a fairly 
long loop to carry it by. 


Electric Helm Indicator. 


Messrs. SIEMENS Bros. & Co., Lrp., Palace Place Mansions, 
Kensington Court, W.8, send us particulars of a device to 
indicate the angle of a ship's rudder. 

It is operated by its own separate battery of one dry cell, 


lig. 2.—CASE FOR THE 
TRANSPORTATION OF RADIUM. 


thus being entirely independent of the ordinary electric supply 
on board ship. The amount of current consumed is so sinall 
that under normal conditions the battery should not need 
renewal more than once yearly. 


Lhe angle of the rudder or helin is indicated positively each: 


5 deg., absolutely without backlash, so that the usual trouble 
3 with gear operated by chains and wire ropes is 
entirely absent. 

The gear, which is very simple and strong, consists of a 
switch, an Indicator (fig. 3), and a battery. 

The switch is contained in a watertight case, and may be 
placed either in the steering gear house or between decks 


near to the rudder post. ‘The angular movements of the 


rudder are communicated to the switch by means of levers 
and links which are connected to the rudder post on the 
one hand and to the spindle projecting from the switch case 
on the other. 

The indicator is mounted in a watertight gun-metal case 
and is usually placed in the wheel house or on the navigating 
bridge. It is provided internally with an electric lamp for 
illuminating the dial at night, the lamp being fed by separate 
wires from the ship's mains. 

The electric connection between the transmitter switch and 
the indicator, and between the latter and the battery, is by 
ineans of two-core cables. The battery may be placed either 
in the wheelhouse or in the chart room. Should the cable 
be broken, or should the current supply to the indicator be 
interrupted from any other cause, the pointer.of the indicator 
disappears from sight, so that a wrony indication cannot be 


given. 
The Lyto Dry Cell. 

Messrs. T. E. SLAUGHTER & Co.. of 172 „Church Road, Lon- 
don, S. W., have put on the market the“ Lyto ” dry cell, for 
which high qualities are claimed, as the result of long experi- 
ence and the use of the best materials. The cell is of the 
sack type, with the maker's improved gelatinous paste, which 
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Кы. 3.—ELecTRIC HELM INDICATOR. 


contains a larger percentage of moisture and active materials 
than a blotting-paper or plaster lining, and therefore does not 
tend to dry-up so quickly; the well-known advantages of the 
sack type, enabling the cell to give a long efficient life, render 
it cheaper in the long run than the less expensive types. 
Besides the round type (which is fitted with brass terminals 
on both poles). the company makes pocket-lamp batteries in 
a large variety of sizes. A sample cell of the round type which 
we have received gave a short-circuit current well over 
15 amperes—the highest range at our command at the moment 
—the pointer going up against the stop. 


An Electric- arc Soldering Iron. 


Most electric soldering irons are constructed so that they 
are heated by the current passing throngh a resistance coil 
enclosed in a tube attached to the top of the iron. 

Fig. 4 shows an electric soldering iron heated by an electric 
arc in the iron itself. A hole is bored 1n the centre of the 
iron, having a diameter equal to the outside diameter of the 
tube of a battery bushing, down to where the iron begins 
to taper. А standard battery porcelain bushing B is placed 
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in the hole and a j-in. arc-lamp carbon c is placed in the 
bushing, апа allowed to come down into contact with the 
bottom of the hole, then the carbon is withdrawn about j in. 
to establish the arc. The iron should be connected to a 
110-volt circuit and resistance enough connected in series to 
keep the current down to between two and three amperes 


Fic. 4.—ELECTRIC-ARC SOLDERING IRON. 


as at R in the figure. The soldering iron is connected to the 
circuit with the positive terminal on the carbon, as shown 
at T. 
The carbon is held in place in the bushing by small metal 
wedges, and adjustment of the carbon is made by tapping 
it down to give the desired length of arc. A second hole s 
is bored at right angles to the first, so as to allow the arc 
to be cleaned of the nitrate that forms around it.—Pouwer. 


REVIEWS. 


By W. H. Timbie and 


Essentials of Alternating Currents. 
london: Chap- 


H. H. Higbie. Pp. viii + 374; figs. 223. 
man & Hall, Ltd. Price 88. 6d. net. 

This book is written as the result of teaching trade courses 
for electric wiremen, and aims at including the essentials that 
a workman who handles alternating appliances should know. 

Having in view the probable educational deficiencies of those 
for whom it is written, it avoids the use of algebra and trigo- 
nometry. 

To have written a book on alternating currents of the eize 
and scope of the present volume, without the use of algebra 
and trigonometry, is certainly an achievement which must 
have required very careful consideration. At the same time, 
one is inclined to doubt how many students who are incapable 
of mastering the elements of these branches of mathematics 
will show themselves willing to follow the lengthy and close 
reasoning which replaces in many places what might have 
been а simple mathematical relation. The reviewer believes 
that а non- mathematical book for the use of working wiremen 
and men of similar type would have been more useful if it 
had been less ainbitious in its scope, and had been more 
purely descriptive and didactic, without such comprehensive 
reasoned explanations, which appear so laboured, and demand 
во much concentration in order to follow them. 

This is, however, a matter of opinion, and, taking the book 
ав it stands, it must be eaid at once that it is clearly and 
capably worked out, ae was only to be expected from its 
authors. | 

The elementary method of approach to relatively complicated 
problems involves—almost necessarily it would appear—some 
steps which are not logical and may be confusing. One point 
of this nature occurs in ‘the first statements regarding the 
ratio of transforuiation of a transformer, where the student 
is told that If one volt is impressed on one turn of the 
primary coil” certain voltages will be developed in the 
secondary windings, depending on the number of secondary 
turns. This statement and the reasoning based upon it are 
really meaningless until some explanation of the back E.M.F. 
induced in the primary winding has been given. Without 
this. the student cannot understand how you can ''impress 


. ene volt" on a turn of a winding without a short-circuit 


resulting. Reactance and self-induction are not considered 
until the next chapter. and no attempt is made to explain 
the absence of a short-circuit in connection with the state- 
ment referred to. 

In explaining the ratio of currents in the primary and 
secondary windings of the loaded transformer it would prob- 
ably have been simpler, and have given a clearer idea of the 
actual and practical conditions (bearing in mind the type 
of student for which the book is written) if it had been stated 
definitely that the no-load currents are negligible in com- 
parison with the load currents, and that the primary and 
secondary amnere-turns are always equal. In this way a page 
?nd a half of difficult reasoning would have been saved, and 
the point of practical importance would have been given 
freater prominence. 


Many suggestions of this kind naturally occur to the reader 
who has his own pet ways of envisaging the various probleme 
dealt with, and it would be a thankless task to continue to 
put forward alternative methods of treatment in a book which 
is, on the whole, excellently clear and accurate within the 
limits marked out. 

Vector diagrams—or, rather, diagrams of a somewhat more 
primitive type—are freely used, while the diagrams of circuits, 
and the connections of apparatus are admirably clear. 
Each chapter concludes with a brief summary of the sub- 
ject-matter and the results arrived at, followed by a set of 
problems to be worked by the student. 

Probably enough has been said to give a fair idea of the 
treatment and method adopted in the book, and it only re- 
mains to enumerate eome of the main subjects included in it, 
eo as to indicate its scope. is scope, as will be eeen, is 
considerably wider than would usually be expected in a com- 
pletely non-mathematical work intended only for the use of 
trade students. * 

After & general outline of the arrangement and purpose of 
the machinery and apparatus to be found in & typical power- 
transmission system, there follow chapters on transformers, 
impedance, power and power-factor. After this, the current 
and voltage relations in series and parallel circuits, and the 
relation between impedance, resistance, and reactqnce are 
considered. . 

Then come polvphase circuits and the calculation of sizes 
of wires for various distributing systems. A good deal of 
ingenuity has been used in dealing with these matters without 
using the symbols of trigonometry—whether this has really 
made the subject easier or more difficult to follow is open 
to question. 

The next chapter deals with synchronous and asynchronous 
motors, under which are included polyphase and single-phase 
induction motors, repulsion and repulsion-induction motors 
and series alternating current motors. In this case, the 
authors adopt a more descriptive style, and are content to 
forgo a good deal of explanation as to the reasons under- 
lying the phenomena described. 

In the final chapter, converters and rectifiers are dealt with. 
Considerable space js given to mercury-arc rectifiers, electro- 
lytic rectifiers, and vibrating rectifiers, on account of the more 
extensive use of these types of apparatus in America. 

An appendix gives a number of useful tables. some of which 
contain figures of ar approximate nature which may perhaps 
lead to inaccurate assumptions in the hands of inexperienced 
users, although their general utility is not questioned. 


С. F. 8. 


eee — oM 


Alternating Current Work: An Outline for Students of Wire- 
less Telegraphy. By A. Shore, A.M.I.E.E. London: 
Wireless Press, Ltd. Pp. ix+163. 1919. Price 3s. 6d. net. 


A full knowledge of the elements of alternating current 
work is a sine qua non to the student of wireless telegraphy. 
Especially in the case of transmitting stations, the operator 
should have a good understanding of the reasons for the 
various adjustments which be carries out, and this can only 
be acquired by a study of the general theory of alternating 
currents. From the point of view of the operator, however. 
there is usually a considerable amount of unnecessary detail 
in many text-books on alternating current. Moreover, there 
is no special emphasis laid on those sections of the subiect 
which immediately concern the man who is to use alternating 
current for the generating of oscillations. There has conse- 
quently been a need for some text-book which would instruct 
the student and operator in the theory of transformers. 
chokes, alternators. motor-generators, resonance, power, and 
all other phases of alternating current work which concern 
wireless transmitting sets. The volume under review ade- 
quately fills the gap. It is written by a wireless engineer who 
knows not onlv his subject, but how to teach it. The style 
of writing and the presentation of the eubject. if not alto- 
gether original, are undoubtedly very effective. Not a sentence 
is wasted. Problems of considerable difficulty to the beginner 
are treated in such a manner as to rob them of most of their 
complexity. 

Chapter T is a general account of alternating currents. The 
reader is introduced to sine curves, current curves, R.M.S. 
values, and form and amplitude factors. Chapter II deals 
with alternating current generators including rotating field. 
mono-coil and multi-coil alternators. Armature. ring. and 
drum windings are also discussed. Chapters III deals with 
rotarv converters, the voltage and current ratios, and a few 
brief considerations. Chapter IV brings the reader to the 
subject of the nower in an alternating current circuit. The 
effect of the phase relationship of currents and p. M. F., the 
power equation, the power factor. and other comvar»ble 
matters are discussed. Chanter V deals with self-induction, 
Lenz's law, angle of lag, coefficient of self-induction. reactance 
and impedance, choking coils, eddy currents, measurement of 
inductance, and air-core inductances. In Chanter VI the 
anthor discusses the condenser from the usual simple nointa 
of view. Chapter VII deals with the somewhat intricate 
problem of resonance. Transformers next claim attention in 
chapter VTIT and one only regrets that a few more nages were 
not devoted to this important subiect. High-frequency resist- 
ance forma the subiect of chapter TX. The next two chapters 
deal effectively with electrical measuring instruments, and 
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various up-to-date devices are described. The whole con- 
cludes with several pages of useful mathematical tables. 

The volume, as a whole, deals essentially with the theory 
of alternating currents, and the author, except in the case 
of measuring instruments, has studiously avoided applying his 
theories to particular apparatus. There is, for example, no 
description given of any form of rotary converter, condenser, 
or transformer. Nothing is said about the method of using 
transformers in series or parallel, although this 18 an im- 
portant matter in commercial wireless sets. "The alternating 
current motor is not described, nor methods of starting up 
rotary converters. 

The subject dealt with bv the author covers а very wide 
feld, and in а book of this size he has undoubtedly been 
compelled to say less than he would have liked about many 
of the aspects of alternating current work as applied to wire- 
less telegraphy. 

The book is one confidently to be recommended to the 
student entering for his P.M.G. examination, and to those 
who are interested in that branch of wireless telegraphy with 
transmitting gear.—JonN бсотт-ТАссАнт. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) i 


iled expressly for this journal by Messrs. $крРТОМ-]ОМЕВ, O'DeLL AND 
IEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


10,775. '' Electro-pneumatic solo and harmony device for organs.” G. Е. 
MorLey. April 19th, 

10,802. Commutators for electric motors." Е. HoRN BZV. April 19th. 

10, 824. Explosive-mixture ionising apparatus and spark plug.” Е. 
Tavani. April 19th. 

10,831. *'' Electrically-heated apparatus." V. F. Н. Сошерсе and E. R. 
Lez. April 19th. 

10,835. Tungsten aloy.” Вкитіѕн Тномѕом-Носѕтох Co. (General Elec- 
tric Co., U.S.A.) April 19th. 

10,836. ‘ Electric protective devices.“ BritisH THOMsoN-Hovuston Co. 
(General Electric Co., U.S.A.) „April 19th. 

10,867. Ignition devices for internal-combustion engines." R. Воѕсн 
Акт. Ges. April 19th. (Germany, January 6th, 1917.) 

10.872. Electromagnetic generators and motors." Sir W. G. ARMSTRONG 
WuüitwokRrH & Co., R. Lacon, Н. W. Lee and F. L. Rosexison. April 19th. 

10,893. Electrical fuse-boards." F. W. Согтох. April 20th. 

10,898. Advertising index cards for recording telephone calls, &c.“ J. A. 
Crewe. April 20th. | 

10,902. '' Electric furnace covers.“ W. C. Fox. April 20th. 

10,00 J. Machines for exhausting electric lamps." E. H WESTON. Ap ti 


10,905. Electric conduit fittings." II. LOWNIE and MIDDLESBROUGH STEEL 
Tusk & Сохшлт Co. April 20th. 

10,915. Sparking plug.” E. B. MokcaN. April 20th. | 

10,931. ** Multiple-acting switch controls," J. S. Houmes. April 20th. 

10,939. Terminals for electric conductors." A. GREENWOOD. April 20th. 

10,943. Electrical signalling systems.” WESTERN ELectRIC Co. April 
20th. (United States, December 3lst, 1919.) 

10,944. "' Electron discharge devices.” BkRinsu  Tuowsos-HovsroN Co. 
(General Electric Co., U.S.A.) April 20th. | 

10.951. Dynamolectric machines.“ Н. А. Core. (E. Hacfely et Cic.) 
April 20th. | 

10,961. Ac welders.” — LiNcoiN. Evrerkic Co. April 20th. (United 
States, February 26th, 1915) 

10,979. Starting rotary internal«ombustton. engines." R. Boxu Akr. 
Ges. April 200. (Germany, September 30th, 1918.) 

10.980. Ignition devices for starting internal-combustion engines"! R. 
Bosca AKT. Ges. April Ahh. (Germany, September 2nd, 1918.) 

10,996. Intercommunication, &., telephones.” II. J. Paser and Tikt- 
PHONE MaNUvEACIUKRING Со, April 20th. 

11,016, '' Electric oil-break switches.“ R. T. Norton. April Ast. 

11,018. * Railway signalling apparatus." AUTOMATIC TELEPHONE Manurac- 
rURING Co. April 21м. 

11,039. *'' Telephone indicators." C. Jexxur, April 21st. 

11,045. '' Electric light switch." F. E. Наланах, April 21st. 

11.066. Electric wave filters.“ WeslEKN ELxCTRIC Co. April 2lst. 
(United States, July loth, 1915.) S | 

11,078. Storage batteries.“ J. А. Lyw (А. P. Smith). April 2151. 

11.080. Electric relays." F. Berkowann and INN Evecrric CO. April 


11,105. “ Electrical apparatus indicating value of quantities subjected Чо 
variations," С. M. P. be NEkUIER. April 21м. | 

11,111. Duplex telegraphy, &с.” Н. W. Sci VAN. April 21st. 

11.117. Means for electromagnetically fixings work-pieces.” J. Zeusprk 
& Sonne. April 21st... (Switzerland, April 22nd, 1919.) | 

11.135. Sparking plug." R. H. A. Seance. April ШЇ. 

11.150. Terminal electrical connections for sparking plugs.” M. L. 
WILLI ANS. April 22nd. 

11.161. Electrical ſog- signalling apparatus for railways.” N. M. LI Spk. 
April 22nd. 

11.166. Electro-magnets.““ J. NEALE. April Aud. 

11.182. Magneto- electric machines.“ Вкіпхи Tuowsos-HousroN Co., II. 
W. H. Wakken and А. Г. Үооме. April 22n4. : І 

11,153. ''Electric signalling devices © Вкпизң Тночѕок-Носеток Се, and 
A. P. Youxc. April 22nd. 

11.181. Systems of electric ship propulsion.’ 
Co., Е. Н. С.оссн and J. Mariin. April 22nd. 

11.191. Dynamo-electric machines." S. A. M. Rose. April 22nd. 

11.198. Secondary batteries or accumulators.” E. Н. Мурок and Rusi- 
MORES, Lip. April 22nd. i | 

11.204. Apparatus for testing тарпеїоѕ and sparking plugs." W. H. 
Sriers. April 22nd. { f 

11.239. Utilising an electric current to produce a modified current, or 
correspondingly modifed magnetic flux." — lorasie Ёрксткїс Co, (Cutler- 
Hammer Manufaeturing Co.)]. April 22nd.. | 

11.20. Apparatus for utilising an alternating current of a given fre- 
quency to produce an alternating current of magnetic flux of а different 


шош" IGkasic Evectric Co, (Cutler-Hammer Manufacturing Co.). April 
ww D. 


* 


British TuoMsos-HovsroN 


11.241. Electrical discharge.“ Іскамс Exvsctric Со. (Cutler-Hammer 
Manufacturing Co.). April And. 


11.242. Electro-ionic relays.” IcRANIC Exectric Co. (Cutler-Hammer 


‘Manufacturing Co.). April 2nd. 


11.243. Vapour arc devices.“ IGRANIC ELECTRIC Co. (Cutler-Hammer 
Manufacturing Co.). April 22nd. 
r Electrical double-pole switching plug." H. C. Sanpers. April 
23rd. 

11.277. Telephone sets." DicrocRAPH PRODUCTS Cokroration. April 23rd. 
(United States, August 21st, 1917.) 

11.278. Radio-navigational systems.” Н. L. CROWTUER, G. Р. GRENFELL, 
J. Exskine-Murray and J. ROBINSON. April 23rd. 
suis " Wireless direction-finding apparatus." С. К. CHaNDpLER. April 
3rd. | 

11,312/3. “© Electro-magnetic wave- receiving systems." II. L. CROWTHER 
and J. ROBIN SON. April 23rd. | 

11.345. Systems for supplying energy to electrical circuits," J. F. P. 
JAUBERT. April 23га. (France, March 7th, 1919.) 

11.392. Electrically-operated riveting, pressing, stamping, &c., machines.“ 
E. ADAMSON. April 24th. 

11,401. '' Electric protective devices.“ British THomson-Houston Co. 
(General Electric Co., U.S. A.). April 24th. 

11,413. '' Machine for winding and shaping armature coils.’ 
April 24th. 

11.436. Duplex, &c., telegraphic systems." Н. W. Scuavas. April 24th. 

11,443. ''Ignition-testing devices." F. C. Harvey. April 24th. 

11,445. ©“ Apparatus for remagnctising magnetos." J. Hacur, T. Hacve 
and S. Woop. April 24th. 


J. Evans. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 
16,348. SPARKING PLUGS. Clerget, Blin et Cie. November 13th, 1915. 
(102,260.) 
A918. 
10,997. TREATMENT OF METALS AND REFRACTORY MATERIALS AND OF TOOLS OR 


CRUCIBLES MADE THEREOF, AND THE ELECTRIC FURNACES USED THEREFOR. G. 
Marsh. July 4th, 1918. (140,835.) 


13,014. ELECTRICAL SYSTEMS OF POWER TRANSMISSION. British Thomson- . 


Houston Co. (General Electric Co.) May 23rd, 1919. (140,656.) 

15,863. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY TRAINS OR VEHICLES 
THROUGH THE TRACK. А. К. Angus. October 10th, 1917. (119,868.) 

19,785. APPARATUS FOR CONVERTING ALTERNATING CURRENTS TO DIRECT CUR- 
RENTS AND VICE VERSA, J. E. Calverley and W. E. Highfield. November 29th, 
1918. (140,853.) 

91,813. ELECTRIC CLOCKS. Coventry Electric Clock Co. and T. Rushton. 
December 30th, 1918. (140, 856.) 

A919. 

1,315. TRACKER DEVICES FOR ELECTRIC PIANO-PLAYERS. М. Compare and E. 
Pizzi. January 18th, 1919. (140,864.). 

1.738. ELECTRIC Hari ArPARATUS.— M. Arese. January 23rd, 1919. 
(140. 868.) 

7,034. IGNITION DISTRIRUTING AND TIMING APPARATUS FOR. INTERN AL-COMBUSTION 
ENGINES AND THE LIKE. Dayton. Engineering Laboratories Co. March 23rd, 
1918. (124.745.) 

7.795. SPARKING PLUGS РОК INTERNAL-COMBUSTION ENGINES. J. H. Terry & 
Sons and А. V. Terry. March 28th, 1919. (140. : 0.) 

8.128. ELECTRIC. LIGHTING SYSTEMS AS USED ON MOTOR VIII CES. E. Mortis, 
April Ist, 1919. (140,903.) 

10.063. CURRENT-COLLECTING DEVICES FOR. DYNAMO-FLECTRIC МАТИМЕ. W. H. 
Scott and A. A. Pollock. April 22nd, 1919. (149,913) 

14,07]. IMPROVED BRUSH-HO; DER FOR FLECTRIC. MACHINES, W. S. Bulpitt and 
W. J. Denholm. June 4th, 1919. (140, 936.) і 

16,052. SraARK-cGir DEVICE. G. R. Meissner. July 3id, 1919. (140,949.) 

20.188. DEVICE FOR THE PREVENTION OF UNAUTHORISED 1ARING-OFF. OF CURRENT 
FROM ELECTRIC CONDUCTORS. R. D. Giacoma. February 18th. 1919. (139,146 ) 

21,897. AUTOMATIC ELECTRIC COUPLINGS. R. Belfield. September oth, 1919. 
(140,970.) 

93.590. HOLDERS FOR INCANDESCENT ELECIKIC LAMPS. Pullers United Electric 
Works, Ltd., and W. S. Gilbert. September 25th, 1919. (140,975.) 

25,489. BALANCING MEANS FOR POLYPHASE ELECTRIC CURRENT SYSTEMS. Metro- 
politan-Vickers Electrical Co. October 17th, 1918. (133,970.) 

27,134. MEANS FOR OBT\INING ELECTRICAL ENERGY FROM THE ATMOSPHERE. W. 
Dunn. November 4th, 1919. (140,986.) 

32,658. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY TRAINS OR VEHICLES 
THROUGH THE TRACK. А. R. Angus. October 10th, 1917. (Divided application 
on 119,868.) 

1920. 

8,063. APPARATUS FOR ELECIKICALLY CONTRKQLLING RAILWAY TKAINS OR VEHICLES 
THROUGH THE TRACK. А. R. Angus. October 10th, 1917. (Divided application 
on 119,868.) 


———————Ó —̃ — 


Zinc Ore Smelting Works in Norway. —It is e:pected 
that the smelting of zine ore will begin this month 
at the works of the A. S. Elektrodrift at Glomfjord, the erec- 
tion of which was first commenced as far back as 1912. The 
hydroelectric plant already available consists of two turbine 
sets each of 27,000-H. P., although the full capacity of the 
works will comprise 6 to 7 sets, for which adequate water 
power is on hand for constant working. A total expenditure 
of £1.618,000 has already been incurred, of which about 
£988,000 applies to the hvdroclectric plant. Stocks of zinc 
ore are already on the spot, and the company is said to have 
assured itself of further supplies for a long time forward. 
The ore, which costs from £50 to £60 per ton, contains about 
40 per cent. of zine, and the bv-products are sulphuric acid 
and lead, together with some silver. It is calculated that the 
first parcels of zinc bars will be ready for export in June. 
Hos electrical plant has been obtained from the United 

tates. 
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THE INDUSTRIAL SITUATION. 


CHAIRMEN of large manufacturing companies have better 
opportunities than some other people for judging the 
development of industrial relations. There have been 
signs during the past few months that here and there the 
good sense of the workers was gaining ascendancy over 
the extremists, but there are so many demands for higher 
wages following fleet of foot upon each other, and so many 
evidences that the cost of living appears to be rising on 
the whole, notwithstanding falls in certain commodities, 
that we cannot pretend to believe that stable conditions 
have yet been reached. In pessimistic mood one wonders 
whether they ever will be. Yet when chairmen of great 
engineering manufacturing concerns express satisfaction 
with the rate of progress toward tolerable harmony, 
we are encouraged to hope that, if things con- 
tinue no worse than they are at present, industry in 
our own department will be able to carry on without 
very serious anxiety for а time. We say for a time 
advisedly, for none of us can see far ahead, and it might be 
unwise to be deluded by what may be only a temporary 
lull. There are disquieting factors in the situation, as 
everybody knows, and it remains to be seen how far the 
movement of one trade after the other in the pursuit of 
advances can be pursued without our heading for disaster. 
In the electrical industry there is, of course, an abundance 
of work waiting for everybody at present, but several straws ` 
have shown during the last few weeks which way the wind 
is blowing even here. We have recorded in these pages 
several instances of electrical schemes having to be techni- 
cally revised, and new tenders invited, owing to the price 
being regarded as prohibitive; and in one case a scheme 
has been abandoned. We have not searched for these 
developments ; we refer to matters which have come more 
or less casually under our notice. We have good 
reason for believing that many more decisions of the 
same kind could be produced were we to search for them. 
But these alone are sufficient to form a warning revarding 
the sure and certain tread of Nemesis in the wake of high 
wages and other costs. Railway electrification develop- 
ments are hardly likely to be proceeded with on any exten- 
sive scale until the present uncertainty as to the question of 
future ownership has been removed. There are other 
industries of which we know a good deal, that might have 
been engaging in great new enterprises giving employment 
to thousands of additional men if the wage rate had become 
steady, and if the entry of new labour had been freer from 
restrictions, enabling plans to be proceeded with with 
reasonable prospects of success, 

Manufacturing interests were last week given to under- 
stand that the Chancellor of the Exchequer must have that 
60 per cent. Excess Profits tax in order to secure substantial - 
revenues from industry during a period when it is expected 
to enjoy great prosperity. - The alternatives are either a 
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levy on increased war wealth or a flat rate of from 5s. to 
78. 6d. in the £ upon profits, in place of the new Corporation 
Tax. Everybody must be in sympathy with the Ohan- 
cellor’s determination to make great inroads into the 
indebtedness of the country during the next few years. It is 
suggested, and the suggestion is very significant, and needs 
no elaboration, that in the mind of the Government there 
are very strong social as well as economic reasons why 
industry should bear & substantial burden at the present 
time. It is clear then that industry has to bear heavy 
burdens ; it is as well to know where we stand—if we do 
stand. Sir Tom Callender is reported as stating that 


nothing would settle unrest more promptly and thoroughly 


than some means of taxing war wealth, and also that the 
working classes are strongly up against what they consider 
to be uudue profits. Manufacturers at a special meeting 
beld last week to consider the Chancellor’s reply desired 


time to consider his alternatives, but they, with full justi- 


fication, urged that energetic action should be taken to 
amend the worst features of the Excess Profits Duty, 
especially in respect of the hardships inflicted upon new 
enterprises, small businesses and increases of capital. They 
further declared that the Chancellor's advisers were seriously 
over-estimating the probable revenue to be obtained from 
any taxation on industry in view of the indications of 
decreasing prosperity and diminishing trade in many 
industries. 

In a speech delivered in the House of Commons on 
Tuesday Mr. Austin Chamberlain showed a very definite 
leaning toward the alternative of а levy on war wealth 
increases, to produce 500 millions, enabling him to revise 
the Excess Profits Tax at once. It could thus be reduced 
to 40 per cent., and extinguished altogether by a couple of 
later stages. 

Incessant wage demands and heavy tax demands alike are 
becoming sometbing of a nightmare to those who are anxious 
for British industry to prosper in the interests of all sections 
of the community. There is а heavy drag on enterprise at 
present, and we hope that the signs of slackening trade, 
which are showing themselves on both sides of the Atlantic, 
will dissolve. There are still many thousands of demobi- 
lised officers and men awaiting positions, and in the interests 
of these in particular, industry should be assisted to 
expand. 


THE question whether Whitley Councils 
will eventually be granted statutory 
powers to make their decisions binding upon the industries 
which they respectively represent bas been debated from 
time to time ; whether it will be found advisable to confer 
upon them this Jarge measure of authority is as yet а 
matter of conjecture—that they are still too young апа 
inexperienced for the experiment to be tried will be agreed 
by all, but they are doing their best to justify their existence 
in the face of extreme difficulties, and we believe the 
prospect of their ultimate success is decidedly a bright one. 

In the meantime, they are called upon to grapple with 
problems of great perplexity, one of the most important of 
which is that of bringing their constituents into line. 
Unless the undertakings for which they act abide loyally by 
their decisions, the Councils will soon become mere talking- 
shops, doomed to early extinction. The unfortunate ten- 
dency of the members of the Trade Unions to repudiate 
agreements arrived at in their name by their own chosen 
representatives has in the past been one of the most trouble- 
some stumbling-blocks in the way of industrial harmony, 
but it certainly has not attained prominence in connection 
with the Whitley Council scheme. Оп the other hand, the 
employers’ side has not shown to advantage in this respect, 


Whitley Councils, 


in the electrical field at any rate. How many of the elec- 
tricity supply undertakings of the country are still holding 
out against the official award in favour of members of the 
E. P. E. A.? That question, it is true, is not directly con- 
nected with the Whitley scheme, but it is of a very similar 
order. An instance which is free from such objection is 
given elsewhere in this issue, namely, that of the Home 
Counties Industrial Council (No. 9 area), which finds that 
some of the undertakings which it represents on the employers' 
side have not complied with its award of March 31st, while 
one of them (Gillingham Corporation) has definitely 
refused to adopt the recommendation in question. This 
has led the Industrial Council to pass a resolution “ that 
this Council supports any action that the Trade Union side 
of the Council decides to take in order to bring defaulting 
undertakings into line since by the action 
of such undertakings . the matter of fixing 
basic rates is being delayed, and further, the antagonistic 
attitude thus indicated disturbs the whole of the relations 
between employers and employed." 

We whole-heartedly endorse the action of the Council in 
this matter.. Already the Trade Unions are complaining of 
the burden of expense laid upon them by their representa- 
tion on the Councils ; their claims have not been uniform'y 
conceded, but so far they have generally accepted the 
decisions of the Councils. If, however, they find that the 
employers ignore awards that they do not like, the unionists 
will lose confidence in the system, and will naturally con- 
clude that they cannot expect justice, fair play, and loyalty 
from its operation. And that will be the end of the 
Whitley Councils. 

It is with the sincere desire to avert that misfort ine 
that we protest against such action as that of the Gillingham 
Corporation. Undertakings which do not loyally carry out 
the Industrial Counciis’ awards are wreckers «f industrial 
peace, and while we abhor strikes in general, and hope 
none will take place in this case, we cordially approve of the 
action of the employers’ representatives on the Industrial 
Council, whose hand is plainly visible in the resolution. 


IT is of some interest to hear what the 
directors of a large company in Belgium 
have had tosay concerning the question of 
the electrification of the railways in that country. Address- 
ing the shareholders at the recent general meeting of the 
Ateliers de Constructions Electriques de Charleroi, the chair- 
man is reported to have stated that the company was 
perfectly equipped for eventually dealing with orders for 
plaut for the conversion of the national railways, and in this 
connection the company had supplied first-class plant to its 
subsidiary at Jeumont for the clectric lines of the Midi 
railway in France. Nevertheless, the directora estimated 
that the moment was not opportune to think of the electii- 
fication of the Belgian system, and the excessively high 
expenditure which such a conversion would demand 
would be imprudent at the present time when the Belgian 
works were devoting their activity to the reconstruction of 
the country, and could with difficulty bear this overload of 
production. On the other han-, as it was scarcely probable 
that the Belgian Government would be disposed to place orders 
abroad which would fatally affect the exchange, it seemed 
preferable, before thinking really of the transformation, 
to wait until Belgian industry was able to undertake 
it without prejudice to the reconstruction of the countrr. 
There were certain trunk lines which called for electrifi- 
cation, as, for instance, that between Brussels and Antwerp, 
which had been under discussion for 20 years ; but the idea 
of a genera] scheme of conversion was not yet ripe, 


Belgian Railway 
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THE KING'S CROSS KINEMA THEATRE. 


RECENTLY we had the pleasure of paying a visit of 
inspection to a new and up-to-date kinematograph theatre 
that was opened to the public a few days ago at King's Cross. 
The theatre, which is designed to afford seating accommo- 
dation for 1,500 people, is well arranged and comfortably 
fitted out, the scheme of decoration being pleasing to the eye. 
A feature of the building is that ample room has heen 
provided both for seating accommodation and in the 


Fig. 1.—PROJECTORS AND CONTROL SWITCHBOARD. 


operators’ rooms, &c., a point that is often neglected, to the 
detriment of all concerned. 

The whole of the electrical installation for lighting and 

power, as well as the engineering plant provided for 
heating and ventilation, was carried out to the specification 
and under the direction of Mr. W. С. C. Hawtayne, 
M. I. E. E., consulting engineer, and is 
considered to be one of the most up- to- 
date systems for buildings of this nature 
in the country. Asfaras we could sec, 
nothing from the electrical engineer's 
point of view, at least, that goes to 
make the operation of a kinema theatre 
safe, simple, and satisfactory, has been 
overlooked. The whole of the installa- 
tion complies throughout with the 
London County Council regulations. 
. The operating room, fig. 1, contains 
one stationary picture lantern and 
two projectors of Mr. Will Day's 
* Daynish" type. They are compored 
of ull steel moving parts, including the 
intermittent sprocket which, in this 
instance, is specially hardened to with- 
stand the beavy strain and hard wear 
to which this part of the projector 
mechanism is subjected. ‘The gates of 
the pr jectors are fitted with a special 
fireprcof attachment which eliminates 
narly all danger, as even in the event 
of the film becoming ignited in the gate 
itrelf, the flame from the small portion 
in the open aperture cannot spread 
through either the top or the bottom of 
the gate. The picture delivery is very steady, and the 
machines, which are fitted with spool boxes of sufficient 
capacity to hold 2,000 ft. of film, are electrically operated. 
Motors are fitted to each projector and a perfectly level 
drive is obtained. ; 

The operating room contains nothing but the projectors 
and a switchboard which controls the projectors, lights in 
the hall, and the motor-generators. Allarc resistances, &c., 
аге placed in а separate room во that the operators are 


* 


not obstructed in any way. Further, the duplicate 
motor-generators are installed in а third separate room, 
бр. 2. These machines are quite free from vibration, ав 
shown by the fact that they are not bolted or fixed to their 
foundations in any way; they simply stand on cocoa-nut 
matting placed on top of the foundation beds. 

The electric supply is taken direct from the mains of the 
St. Pancras Borough Council, and enters the building at the 
north and south ends; it is on the 
three-wire system at a pressure of 440 
and 220 volts. Each intake is fed from 
a different portion of the Council's supply 
network. The south intake supplies 
energy for power at 440 volts for the 
ventilating fans, vacuum cleaner, and 
circulating pump motors. A sub-main 
is also taken to a change-over switch in 
the north intake room to feed the motor- 
generators supplying power to the pro- 
jectors, in the event of failure of the 
mains feeding that intake, The general 
lighting of the basement, south tower, 
balcony exit stairs, orchestra lighting, 
and outside brackets is also fed from 
this intake. 

From the north intake a power supply 
is taken to the top terminals of a р.р, 
с.о. switch, and from there to the motor- 
generators which are installed on the 
balcony level immediately below the 
operating room, the power for these 
machines being normally taken from 
this end of the building; a duplicate 
pair of mains is, however, brought from the south intake 
to the bottom terminals of the change-over switch to pro- 
vide a stand-by supply. The general lighting of the 
hall, &c., is also fed from this service. 

Taking the power service first, there are two 10-H.P. 
motor-driven blowers supplying fresh air to the building, 


Fic. 2.—VICKERS MOTOR GENERATORS. 


four exhaust fans, and two accelerator pumps, for the water 


supply to the heating system and coils for warming the 
air. There is also an 8-H.P. motor driving the vacuum 
cleaner plant, and last, but not least, a duplicate set of 
motor-generators for the projectors. 

The mains supplying the motor-generators are taken 
up toa three-way main fuseboard fixed on the wall of the 
generator room, one way to each generator, and the third 
way is left spare for a service to a stand-by resistance, which 
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is to be provided later, so that power for the projector arcs 
can be taken direct from the supply mains in case of the 
failure of both motor generators. 

The motor-generators are by Messrs. Vickers, and each 
consiste of a dynamo having an output of 115 amperes at 
70 to 100 volts, coupled by means of a flexible coupling 
іо a 14-H.P. 440-volt motor mounted on the same bedplate. 
The service to each motor is taken through a D.P. switch 
and fuses to one of Messrs. Vickers’s drum-type starting 
pillars, the shunt leads being taken up to the operator's 
board above. The mains from the generators are taken 


Fig. 3.—DETAILS OF CEILING LAMP. 


direct to a b. P. С.О. switch on the main switchboard in the 
operating room ; the centre terminals of this switch feed 
direct on to busbars from which the supply is taken through 
р.р. switches to the two projectors and the lantern. 

The main switchboard deserves special mention. 16 con- 
sists of a white marble panel built into the wall of the 
operating room, the whole of the control gear being mounted 
on the back of the board in а separate room, being operated 
by handles passing through the panel. On the face of the 
board there are mounted a voltmeter 
reading the busbar volts, an ammeier 
for each projector arc and one for the 
lantern; there is also a check ammeter 
connected between the main change-over 
switch and the busbars. Оп the back 
of the board are switches and fuses for 
each projector and the lantern, a tandem 
resistance for the projectors operated 
by a handwheel with index plates on the 
front of the board, and a separate resist- 
ance for the lantern arc ; the two shunt 
regulators for the generators are also 
mounted on the back of the board, and 
operated’ in a similar manner. On 
this switchboard there is also mounted a metallic dimmer 
for the lights in the auditorium. This makes a specially 
neat arrangement, as none of the cables, with the exception 


of the leads to the projectors which аге run under the floor, 


enter the operating room. 

The genera] illumination of the theatre is worthy of note ; 
it is specially effective. The lighting of the entrance hall, 
crush hall, and foyer and auditorium, is carried out on 


the semi-direct principle by means of half-watt lamps 
in bowl fittings. The lighting of the auditorium is on 
the semi-direct and direct principles, that portion of the 
hall below the balcony being lighted by half-watt lamps 
in bowl fittings placed close to the underside of the 
balcony. The main ceiling lighting is direct, the ar- 
rangement of the fittings being novel. They consist, 
figs. 3 and 4, of special octagonal lanterns built into the 
roof, the main lighting being carried out by means 
of a tubular half-watt fitting terminating in an obscured 
bowl in the centre of the lantern: the red lights are 
arranged around this fitting, but inside the lantern proper, 
being so placed as to cast a red glow through the latticed 
openings which form the sides. There are none of the usual 
raising and lowering gear, plugs, or loose flexible wire. 
The conduit is carried right up to the lamp socket and 


Fig, 4.—CEILING LAMP. 


every lamp is readily accessible from the roof. The lighting 
of the hall is assisted by flambeau brackets around the 
walls. The local lighting of exits, &c., is carried out in 
the ordinary way with metal-filament lamps. 

The orchestra lighting has received special attention, and 
is carried out in a most workmanlike manner. It is 
arranged generally as follows :—A light tubular stracture 
carrying the music stands, fig. 5, also contains the 
whole of the wiring, ironclad plugs being built into the 
structure itself, adjacent to each music stand ; the whole of 
the plugs are controlled by switches mounted in an iron 
box adjacent to the conductor. This arrangement was 
designed to do away with the tangle of flexible cord usually 
present, and it has entirely fulfilled expectations, only about 
four and a-half yards of cab-tire flex being used in the 
whole orchestra. 

The installation generally is carried out on modern 
principles, the whole of the tubing being galvanised, and 
so arranged as to be really continuous from the supply 
terminals to the farthest lamp, all the switches being of 
the ironclad type; the fuses, however, are mounted in teak 
cases, to comply with the supply authority's requirements, 
bonding of conduits being secured by screwing the tubes 
into metal bands passing round the cases. (ias brackets 
are installed in addition to the electric lighting. All the 


wiring for lighting and power and switchgear was supplied 
and installed by Messrs. Pinching & Walton. 

An intercommunication telephone service on the central- 
battery system, supplied by the Sterling "Telephone and 
Electric Co., Ltd., has also been installed to all parte of the 
house, besides a system of control-signalling by means of 
bells and indicators between the operator and the back of 
the auditorium. Illuminated signs indicating the amount 
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of accomodation available are also exhibited over each 
pay-box. B 
The cleansing of the theatre is provided for by the 


installation of а turbine vacuum plant supplied by the - 


Sturtevant Engineering Co., Ltd. Adapter plugs are 
placed at frequent intervals throughout the building to 
which the cleaning tools are easily attached. 

The heating apparatus is of the low-pressure hot-water 
type, with accelerated circulation, so thut the temperature 
of the air in the theatre can be raised or lowered quickly, as 
may be required to meet the fluctuating atmospheric con- 
ditions. The entrance lobbies, vestibule, corridors, &c., 
are also heated by means of direct hot-water radiators, во 
as to prevent cold draughts blowing in through the open 
doors, to the discomfort of the audience sitting in close 
proximity to the entrance. 

For ventilating the building, a hot-water battery has 
been installed, through which fresh air is passed, and driven 
into the building by powerful centrifagal electrically-driven 
fans. These fans will give an air interchange throughout 
the building four times per hour, and the inlets of the 
fresh-air supplies have been so arranged to ensure at all and 
every point an equable supply and distribution, thus ensur- 
ing that the atmosphere is kept perfectly clear from smoke 


or fog, and the light rays from the operating chamber are 
not obstructed or distorted when playing on the screen. 
The air, when being drawn into the battery chamber, is 
thoroughly cleansed of all impurities, it being passed 
over.a patent glass screen and washed by water sprays 
playing over the screen. This also enables the air to be 
umidified as may be required in very dry weather, and 
cooled in the summer. 

The exhaust, or vitiated, air is extracted through open- 
ings in the ceiling by means of volume fans, four in 
number, also electrically driven, fixed above the roof ; the 
vitiated air is во discharged that it cannot possibly be 
drawn into the theatre again through the fresh-air supply 
duct. The plant has been arranged in duplicate, so that 
in case of a breakdown the stand-by plant can be brought 
into operation. 

All the heating and ventilating apparatus was supplied 
and installed by Messra. G. N. Haden & Sons, Ltd 

In conclusion, our thanks are due to Mr. Hawtayne for 
affording us an opportunity of visiting the theatre, and to 
his managing engineer, Mr. А. G. Dixon, under whose 
supervision the work was carried out, for supplying 
drawings, from which some of our illustrations were 
reproduced. 


BUSINESS CONDITIONS 


To anyone having pre-war experience of general business 
conditions in the southern countries of Europe, the con- 
ditions of to-day revealed by an actual visit over the old 
ground will come as а decided shock, at once establishing 
the necessity of forming new ideas and adopting methods 
suitable for post-war requirements if a successful business 
campaign in the interests of British manufacturers is to 
be undertaken. This applies equally to any Continental 
enterprise by private concerns or the new (tovernment Trade 
Departments. Perhaps it requires but little effort to realise 
the fall significance of the changes that have taken place 
during the war in the countries under review. These 
countries could be named in the following order :— 

France, Switzerland, Italy, Spain and Portugal, three of 
which have been waging war and organised for the pur- 
pose of producing materials and securing men. The latter 
point it is important to keep in mind, as the absence of men 
from industry has been responsible for the initiation of 
women into this sphere of usefulness—a sphere almost new 
to female labour with the possible exception of some 
specialised trades and agriculture. 

Switzerland, though neutral, has been fully mobilised, 
while Spain, if enjoying greater immunity for geographical 
or other reasons has been affected to a large degree, 
resulting in a keen revival of industial ambition and a 
stock-taking of the mineral, coal, and water wealth of the 
country. 

On the outbreak of war, supplies of all the cheap manu- 
factured necessities and many of the luxury items hitherto 
imported almost exclusively from Germany naturally 
stopped, and upon the sale or consumption of the purchased 
and consignment stocks of these commodities, the utter 
- dependence upon Germany was shown to such an extent 
that the war construction programme was largely planned 
with a view to subsequent manufacture of these goods in the 
countries affected, when conditions again became normal, 
and if the inspection of some of the home-made goods 
gives ample opportunity for criticism, the effort is not 
without its significance, and in our future commercial 
relationship will require to be taken very carefully into 
consideration. 

These notes have been written with a view to assisting 
home manufacturers who may be contemplating activities 
on the Continent and who have no established organisation 
abroad to supply them with up-to-date information, and 
have been collected from actual contact with the various 


IN SOUTHERN EUROPE. 
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markets covered personallv during the past few months. I 
would also point out that the conditions are constantly 
varying, the tendencies undeniably being in the directíon 
of easier trading facilities, although the actual time taken 
between the official publication of new edicts, and their 
active operation by executive departments is а longer 
process than we are used to in this country. This delay is 
often responsible for costly complications. and irritating 
trading difficulties, which conditions, however, must be 
faced with patience if the British manufacturer is to secure 
a good proportion of the business to be obtained from these 
countries. It must also be realised that until intensive, 
or at least more energetic sales methods are adopted by the 
local wholesale and retail establishments, “ price is the 
ruling factor in many negotiations for supplies in quantities, 
a few points variation in the Exchange will often be a 
deciding feature in the direction in which indente are 
placed, and this, unfortunately, irrespective of the merits 
of the material offered. | 

Preparation for an extensive business tour through the 
part of Europe covered by these notes will of necessity 
require considerable thought and time, The known 
channels for information relating to business houses on the 
Continent are, to-day, of very little use, nor 1з it advisable to 
rely upon the names of concerns that may have been 
collected from past correspondence ? Many of the pre-war 
firms are no longer in existence. This probably applies 
more to the commission agent who may have had a sound 
pre-war business connection, although quite а large number 
of the old-established houses have undergone a considerable 
change in personnel, and many of their trading titles have 
been revised. It is more advantageous to carefully work 
out the details of the tour and route, leaving tne compiling 
of а new Continental business index:till after the completion 
of the actual tour, as by adopting this method the concerns 
which have come rapidly to the front under the strenuous war 
conditions will have been located and their relative impor- 
tance to other concerns established. 

It is a noticeable feature of any visit to these countries 
that many of the hitherto mt retail houses have already, 
or are contemplating, purely wholesale departments, which 
departments to the British manufacturer are of more impor- 
tance than the retail side of the business, which may only 
operate in a defined area. 

During a visit to these countries, the pre-war conception 
of business methods will be, as indicated in my opening 
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remarks, very speedily dispelled, апа valuable information 
obtained about the new methods necessary to conduct 
successful Continental business operations. 

It will be found that many of the war-time factories are 
now producing materials hitherto imported. This has an 
important bearing on price and the conditions of supply, 
as the concerns in question seem to be sufficiently well 
financed to make local purchase conditions very favourable 
forthe ouyer, and it certainly establishes a means of comparing 
the price between local manufactures and similar apparatus 
which have hitherto been imported from other countries. 

The idea that orders will be placed for any reasons of 
war sentiment is quite erroneous, for even at this early date 
the meaning of the word “ Allies” has been largely for- 
gotten, and is now substituted by the old title of “ foreigner.” 
This substitution is aided by many patriotic societies which 
have sprung up in these countries for the protection of the 
* enfant" industries and for recognised effort to exclude 
the importation of any material which can possibly be 
manufactured locally. "This condition of affaire, added to 
the unhealthy state of the exchange and foreign finance 
generaly, will at once indicate the enormous difficulties 
with which the importer is faced. Fortunately for the 
British manufacturer who has in the past builb up а very 
sound credit, this credit applies more particularly to the 
quality of goods supplied, and the fulfilling of all conditions 
of the contract entered into at the time of purchase. This 
credit is certainly far above that of any other country which 
has done in the past, or is now attempting to do, business in 
this part of Europe. 

It is difficult to refrain from some reference to Germany 
and Germany's methods of trading, but perhaps it will be 
sufficient to give a reminder that the easy conditions of supply 
create a very strong temptation for the Continental buyer 
to take а very keen interest in the possibilities of the early 
resumption of business with Germany. The local evidence 
points very strongly to the fact that Germany has already 
attempted to resume the old relgtionship, and the offers 
made through the medium of correspondence, are to-day as 
tempting to the buyers in these countries as any offers that 
have been made in the past by Germany. 

Another obstacle in the way of successful business being 
initiated by the concerns new to the Continental conditions, 
is the attitude of practically all the business houses 
endeavouring tc secure exclusive agencies. These agencies, 
if entered into, usually tie up the interests of а manu- 
facturing concern to one firm, and unless the firm secured 
under an arrangement of this sort is actually operating in 
all parts of the country covered by the agency agreement, 
the interests of that concern are likely to suffer for a con- 
siderable period. I have seen records of one comparatively 
small firm holding as many as 60 exclusive agencies 
covering all classes of electrical and other material. This 
firm would probably have no more than two men on the 
sales side operating for the whole country, the 60 agencies 
so arranged, but the revenue automatically received from 
the commissions derived from various direct orders placed 
with that country, would be sufficient to maintain quite a 
considerable establishment, and provide a very Jucrative 
position for the promoters. 

During the business visit, inquiries should be inst tuted 
regarding means of transport for merchandise so!!. port 
regulations, Government restrictions and Customs. Informa- 
tion is also required in connection with the permits for pay- 
ment, which in some of these countries can only be secured 
after considerable difficulty, and cover goods absolutely 
necessary to the development of the local industries. 

It would be difficult to give any indication of theduration 
of a visit to the various countries owing to the uncertainty 
of one's reception and the disappointment over interviews. 
This poini is more noticeable in the countries farthest south. 

To secure the best results the visits should not be timed 
for any particular dates. 

It is interesting to note the American method of lightning 
tours, and it is to be hoped that they will continue by this 
way to endeavour to open up European markets for American 
manufactures, аз, owing to the short duration of the visit, 
it is very rarely that the American finds the best buyer, or 
nevotiates with a louse in the premier position to promote 
his interests. 


By far the best method is to treat each country inde- 
pendently ; in fact, the circular tour should be eliminated 
in favour of an extended visit to each country, and time 
given in all the principal cities to interview every concern 
for handling electrical material, not devoting the entire 
energies to the wholesale house, but visiting in turn the 
principal contractors. 

Certain information can be obtained from the various 
Chambers of Commerce or Commercial Attachés of the 
Embassies abroad, but unfortunately the method usually 
adopted in securing information by the Chambers of Com- 
merce or the Commercial Departments of the Embassies is 
not such that gives the home manufacturer the name or 
standing of the best concerns. These departments will go 
so far as compiling and sending a schedule of traders’ names 
covering certain trades to the manufacturer applying for 
them. These schedules, however, often omit the establish- 
ments of the best standing, as the lists are usually compiled 
from replies sent to the departments in response to a circular 
letter or printed notice. This means that the list of names 
will contain a higher proportion cf “ the least desirable 
agent-seeking concerns than the older established houses, 
which are in a position to purchase stocks. 

The only method of securing reliable information and 
compiling serviceable liste is by a personal canvass by repre- 
sentatives of the departments named. 

At the present time the demand for all classes of elec- 
trical material is particularly urgent, and manufacturers of 
the following goods would have no difficulty, if offering at 
the right price and conditions of supply, in securing large 
contracts :— 

Domestic generating sets, motors, generators, switchgear, 
accumulators, high and low-tension porcelains, insulators 
and accessories of all descriptions made to Continental 
Standards, cable and flexible supplies, electric hair dryers, 
vibrators, electric novelties, pocket lamps and torches, glass 
shades, M.F. lamps (to compete in price with Phillips and 
the Continental л”), and half-watt lamps. 

Orders for these materials would be placed at once, but 
stipulations would be made in connection with delivery. 

These demands are likely to be maintained for a con- 
siderable period, owing to the efforts to generate electricity 
by water-power, for all purposes, to reduce coal consumption. 

The Americans are keenly alive to all these possibilities ; 
many American concerns, having important concessions for а 
supply of electricity, keep the American manufacturer 
well informed concerning the local demands. 

There are also а number of important German manu- 
facturing concerns which have large and well-equipped e:tab- 
lishments in the countries that were neutral during the war. 
If “ British financed concerns are to be found in these 
countries, they appear to lack the prominence of their German 
and American competitors, and now would be the time to 
take advantage of the good feeling prevailing towards 
Britain and British-made goods. 

The distribution of all English catalogues throughout 
these countries is of very little use in promoting business. 
The temperament of the buyer abroad is not one which 
enables him laboriously to study the catalogue of an 
English manufacturer; to convert our technical terms to 
the relative meaning in hisown language ; to struggle with 
our currency or, to him, the intricate dimensions. 

In compiling catalogues, the translation should certainly 
be given into the hands of men specialising in this work in 
the country for which the catalogues are intended. 

The next best instruction aid would consist of points of 
salesmanship neatly compiled and in the correct language, 
and distributed broadcast to the trade throughout the coun- 
tries, backed up by the visits of men capable of explaining iu 
the language of the country, the advantages of energetic 
sales efforte. These men must be prepared for an active 
campaign against the price ruling conditions, and the 
general inertia prevailing almost universally in these 
countries. This would be no easy undertaking for any 
pioneer, however capable, owing largely to the apathy of 
the actual trades, and in turn to the prejudices and 
temperaments of the actual buyer. The aim, however, 
should be on the lines of general educational propaganda, 
and the ultimate result—the establishment of British trade 
predominance in Southern Europe. 
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SOUTH STAFFORDSHIRE ELECTRICITY 
SUPPLY. 


Ам exhaustive inquiry is being conducted at Birmingham by 
a Government Committee, over which Sir Richard Redmayne, 
R. C. B., is presiding, into the threatened submersion by water 
of the whole ot the South Staffordshire coalfield, and in con- 
sidering this problem evidence was taken at the sittings last 
week of several well-known electrical engineers with а view 
to ünding out whether, having regard to the supply of water, 
South Staflordshire would be a suitable place for one of the 
proposed super-stations, or for smaller generating plants. 
Among the witnesses who dealt with this aspect of the ques- 
tion were Mr. S. T. ALLEN, M. I. E. E., borough electrical 
engineer of Wolverhampton; and Mr. G. R. J. PARKINSON, 
М I. E. E., the chief engineer to the Midland Electric Cor- 
poration for Power Distribution, Ltd. The former said that 
electric supply authorities in that district had set up a con- 
ference and a committee of electrical engineers to inquire 
into and report upon future requirements. A scheme of elec- 
tneity supply by means of joint working had been devised 
which included the erection of a new power station having a 
capacity of 230,000 kw.. The requirements of the Black 
Country had been estimated at 150,000 Kw. The water supply 
was important, but it was vitally necessary that the supply 
should be a regular one, and if possible of increasing quantity. 
Water from the pumping of mines could not be of use for 
the purpose of new electric power stations, as it diminished 
in quantity, and would perhaps cease altogether. The only 
inne water that would be of use was that from continuous 
drainage. Electricity generating stations using steam tur- 
bines required water principally for circulating through con- 
densers. Mine drainage water could be used for this purpose 
provided it did not contain an excess of corrosive or scale- 
forming compound in solution. The working capacity of 
the generating stations contemplated was of the order of 
100,000 Kw., and for a station of this capacity the amount 
of cold water for direct circulation, if such a load were 
maintained, would be 200,000,000 gallons per day. He under- 
stood that the quantity from the mines under investigation 
would only be 124 million gallons per day, and to be of use 
for generating electricity it would be necessary to deliver 
it at one place. The amount of 124 million gallons would be 
sufficient for direct circulation in condensers connected with 
a plant of 6,000 Kw. capacity only. He was of opinion that 
this quantity of water would not warrant the erection of a 
special power station. Supposing they took a 50,000-kw. 
station, allowing less than half the load for the 94 hours the 
cost for the circulating and for the cooling towers would be 
about £60,000 more than the cost of generating on the Severn 
without allowing а penny for the cost of the water. The 
area of the proposed new scheme was approximately 2,500 
sq. miles. The scheme had been provisionally agreed upon, and 
was at present before the Electricity 
Commissioners. What the cost of 
generating power under the new scheme 
would be was not known owing to the 
rising of labour and coal costs. Assum- 
ing a normal selling price of coal at 15s. 
a ton, he thought thev wonld be able to 
sell power at a halfpenny per unit. In 
saving that he was relving on the 
qualitv of the coal being good; nowa- 7 
days it was a question of calorific value, " 
although they might pay five times as A 
much for the coal. If pumping was to , Ie. 
continue in South Staffordshire, he 77 
thought they could supply current from 3 
the new station for the pumps аё the 
figure he had mentioned. There was 
already 1,000 Н.Р. available for this pur- М 
pose. Witness then dealt with Ше 
quality of the coal they had to use for 
generation, and he advocated washing, 
for which he thought thev would be 
willing to pay 5 per cent. more. 

Mr. PARKINSON said his company had 
an area in South Staffordshire of about 
70 sq. miles, and there was one generating station at Ocker 
Hill, which was in the Tipton mines area. At the present 
time there was a large and growing demand for electric power 
in the Black Country, and although they had room for exten- 
sions, they were faced with the difficulty that there was not 
sufficient cooling water available from the canal for dealing 
with anv large extension of plant. In view of this difficulty 
electrical supply authorities in the district were, at 
the suggestion of the Electricity Commissioners, con- 
sidering the advisability of building a large generating 
station to which Mr. Alen had referred, but witness 
considered that, although it might be necessary eventually 
to adopt such a course, owing to the high cost of transmis- 
sion lines, and the losses involved in transmitting a large 
amount of power such a long distance, it was advisable to 
defer the proposition as long as possible. Tf sufficient cooling 
water could be obtained at a reasonable cost to operate a 
generating station of 20,000-KW. capacity. the larger scheme 
could be put off for a number of years. A generating station 
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of 90,000-kw. capacity, if supplied with cold water without 
the use of cooling towers, would require about 1,800,000 gal- 
lons of water per hour. This water would be raised in tem- 
perature about 15 or 20 deg. F., and would be discharged 
without any appreciable loss. On the other hand, by the 
utilisation of cooling towers, this same station would be 
operated with a fresh supply of cold water of 450,000 gallons 
per hour. The loss in the cooling towers would be about 
10 per cent. of this water, and the balance of, say, 400,000 
gallons would be discharged at & temperature of about 90 to 
100 deg. F. If, therefore, it was found practicable to con- 
tinuously pump large quantities of cold water from the mines 
and supply this at a suitable spot for a generating station, 
the water could be utilised for condensing, or for any other 
purposes, and then discharged into the canal without serious 
loss of water. There was no intention, he said, to have one 
generating station for the new area; it would probably be 
divided into two, one being erected at Rugeley on the Trent, 
and the other at Ironbridge on the Severn. The question 
of water supply from mines had & very important bearing 
upon new electricity echemes. 

А number of other experts on this and other aspects of the 
question are to be called. The inquiry stands adjourned 
until the 96th inst. 


A.W.P. ARC WELDING FOR STRUCTURAL 
STBEL WORK. 


IN view of the interest taken in their structural steel-work 
exhibits at the Building Exhibition, Messrs. Alloy Welding 
Processes, Ltd., gave а demonstration of their system on 
Monday last at Brixton, where the first example of welded 
truss work on a practical scale in this country is being carried 
out on the A. W. P.“ system by the Welded Construction 
Co., for Messrs. Stelfast Wheels, Ltd. The factory is a 
modern brick building, arranged on one floor and covering 
an area of about 22,000 sq. ft. The roof is of the north 
light type, with 93 steel trusses of 19 ft. span, supported 
on H-section stanchions and joists. The whole of these 
trusses are being assembled by ''A.W.P." welding, and 
without the use of either rivets or bolts. Fig. 1 shows the 
arrangement of a finished welded truss. 

In addition, the cap and base plates are welded to the 
stanchions, the joists are welded to the cap plates, and the 
completed trusses are welded on to the joists. Cleats are 
also welded to the top sides of the trusses to carry the timber 
purlins for the attachment of the roofing and glazing. There 
is, therefore, an almost complete absence of rivets and bolts 
in the whole of the steel structure. 

The joists are hoisted on to the stanchion cap plates and 
held in position by clamps while being welded. Steel bars 
and angles are cut to the correct length on site. Jigs of a 
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Fra. 1.—Truss ASSEMBLED BY Enrctric WELDING. 


simple type are prepared, into which the cut lengths of bars 
and angles are dropped and held in correct position. The 
joints are welded up in the jig and gusset plates welded in. 
The truss is then removed and is ready for erection. 

One welder and one labourer, having the material cut 
to length, can assemble and weld complete one truss in an 
average total time of 14 hours (on more than one occasion 
they have been timed to do this work in 50 minutes) and 
attain an output of over five complete trusses in one eight- 
hour day. Allowing for imminent increases in wages, the 
total cost of one truss works out as follows :— 

; n RE at 28. 6d. per hour, labourer at 1s. 8d., 

s. 3d. 

Material.—Electrodes, 99 in., 9s. 10d. 

Energy.—At 2d. the B.O.T. unit, 3d. 

Total, 9s. 4d. 

Each of these trusses weighs 3 cwt., апа the total cost 


per lon for assembling and welding, therefore, amounts to 
43 9s. 3d. 
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As regards the welding of the cap and base plates to the 
stanchions, it is found that one welder and one labourer can 
complete each stanchion in half-an-hour, and the total cost 
of this work is 2s. 9d. per stanchion. The total weight of 
the stanchion is 3 ewt., and the cost per ton is therefore 
155. 4d. 

Nothing has been allowed in these figures for cutting the 
material and delivering it adjacent to the Welder: the costs 
Of these operations would, af course, refer to either welded 
or riveted construction, but by eliminating warking-off. and 
drilling, the handling of material is considerably reduced, 
the material being delivered direct. from the rolling mills or 
Stores to the site, and the cutting can take place close to 
the welding jig. 

The present cost of structural steel work, apart from the 
cost of materials, is IS to £30 per ton. Taking the most 
expensive welded work (J., comparatively small trusses) at 
the figures given, allowing #9 per ton for cutting and hand- 
ling to the welder, plus 100. per cent. overhead charzes and 
profit, à comparative figure is obtained of under #11 per 
ton, Which shows that by the elimination of drilling, bolting, 
and riveting, and substituting “AWLP.” Welding, а saving 
of 50 per cent. can easily be elected. 

In the case of the roof at Brixton a Joist сап be fixed in 
position on the cap plate in 15 minutes, and the trusses 
can be fixed to the -joists at both ends by one welder in 30 
minutes. : 

The plant required consists of a standard A. W. P.“ 
Welding transformer, with a capacity for two welders, two 
A. W. P.“ peactances for controlling the current at the аге, 
two switchboards, and two complete sets of welders’ equip- 
ment: the whole at present prices would cost about 4155. 
This is equivalent to 478 per welder, but in the case of a 
four or six-welder plant this cost is decreased to about £60 
per Welder, Such à plant could of course, be used for several 
contracts, and regarded ах capital expenditure would form 
only a small item at the usual rate of depreciation, 

Where по electrical supply was available it would he 
necessary to install a self-contained weidine plant driven by 
petrol or. parafin; such a plant costs about 4300 per welder. 
Allowing 20 per cent. for depreciation, this is equivalent to 
£00 per welder per annum. Contractors need not themselves 
carry out the welding work, but can sublet it to firms asso- 
ciated with Aloy Welding Precesses, Ltd., who undertake 
structural welding contracts, supplying all necessary plant, 
labour, and material. 

On the work described at Brixton only two welding opera- 
fors are ешроуей. The art of A. W. P.“ welding can be 
acquired. by unskilled workmen within four to ых weeks, 
and as the welding involved on structural work is of the 
simplest type, and сап be quickly and thoroughly inspected, 
there is no difficulty in obtaining and training men to Carry 
out sound work. Alloy Welding Processes, Ltd., are always 
ready to train men or to recommend suitable operators, of 
Whom they already have a number on their books requiring 
ecmplovinent. The advantages of the processes are explained 
in Bulletin No. 36 issued by the company. ; 

The Welded Construction Co. has also obtained the contract 
for constructing and erecting a steel building for stabling 
for the Horse Show to be held at Olvinpia next month. Two 
Welders and four labourers are turning out. ten. completed 
trusses per day. Such work can be done for cost of material 
plus £10 per ton. 

Our impression, after inspecting the work in progress at 
Brixton, was that the system was exceedingly simple to apply 
and carry out, and that the economies which it effected 
rendered it certain. of very extended adoption. 
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Catalogues Wanted for Chile.—The Commercial Secre- 
tary to H.M. Legation at Santiago de Chile (Mr. W. F. Vaughan 
Scott), has written to the Department of Overseas Trade, stating 
that frequent inquiries are being received by him forthe catalogues 
of United Kingdom manufacturers, and that a useful purpose 
would be served, if firms prepared to do business in Chile would 
forward him duplicate copies of any catalogues issued by them. 
They shou'd be printed in Spanish, if possible, and should be 
addressed direct to the Commercial Secretary, his Britannic 
Majesty's Legation, Santiago. 


Electric Smelting of Iron Ore.—A scheme has been in 
progress in Norway for some time past with the object of estab- 
lishiny iron and steel works in Hardanger, and a proposal is now 
being laid before Parliament in favour of State participation in 
Sima II Company to the amount of 500,000 kr. The latter is a 
subsidiary of Sima I Company, which has sought for powers to 
utilise the Simadals waterfall, and has obtained patents for and the 
services of experts in the construction and working of electric 
amelting furnaces. An expert committee appointed last year by 
the banking connection (Norsk Investment) of Sima I Company 
has reached the conclusion that the future of the iron and steel 
problem in Norway can only be solved by electrothermic methods, 
and it recommends the erection of one furnace as a beginning. 
It is then proposed to proceed with the construction of a large 
works at Sima, capable of protucing 80000 tons of iron per 
annum; Norwegian ores and water-powera being utilised as far as 
possible. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR APRIL, 1920. 


THE official returns of electrical exporta and importa for April 
show аа regards the exports, totals of £910,014, as compared with 
£1,102,781 for March, & decrease in values of £152,000, the falling 
off occurring in submarine cable exports, the figures being £88,278, 
as against «303,406, for the previous month, the values recorded for 
the other items of the electrical exports being well maintained. 
The electrical import values for the past month were £189,597, as 
against £136,310 for March, an increase of £53,000; the principal 
increases occurring in electrical goods and apparatus, £20,000, and 
electrical machinery, £29,000. The re-exporte totals of foreign and 
colonial electrical material show a slight increase (E 5.000) on the 
previous month. The total values being £15,494 for April, as com- 
pared with £10,114 for March. 

The weight of electrical machinery exported during the month 
totalled 1,012 tons, as against 746 tons in 1919, and 2,267 tons 
in 1913. 


VALUES OF ELECTRICAL EXFORTS AND IMI ORIS FOR APRIL, 1920. 
` Exports. Imports. Re-exports. 


Electrical goods and apparatus || £127,901 £56,545 #9.909 
(unenumerated) ) ' 

Insulated wire ... T ecc 266,613 6,926 547 

Glow lamps  .. - -— 15,315 1,967 27 

Arc lamps and parts ... ... 1,764 1,862 9 

Batteries... gos 59 asia 35,382 9,900 — 

Meters ... iid ©з "S 36,357 4,264 1,421 


Carbons ... m" vis aye 11,202 6,616 87 
Electrical machinery :— 
Railway and tramway motors... 2,034 — — 


Motors and generators ise 94,507 — 
Elec. machinery (unenumerated) 86,944 86,321 1,972 
Switchboards (not telegraph or 

telephone) sss IT 5,550 17 — 


Telegraph and telephone cable and apparatus :— 
Telegraph and telephone wires 


and cables (not submarine)... 87.727 570 — 
Submarine telegraph and tele- 
s phone cables ... eus РР 88,278 — — 
Telegraph and telephone instru- 
ments and apparatus ves 80,450 14,609 1,522 
: £910,014 £189,597 £15,494 


LEGAL. 


CHARGE OF STEALING ELECTRICITY. 

AT Haslingden last week, Horace Kay, electrical contractor, 
was fined £10 for fraudulently consuming electricity. It Was 
alleged that he made a connection. from the Corporation 
main, and though he had lamps and a radiator, he had no 
meter. Defendant admitted to the ofticials that he had 
obtained the current in this way, and said his father, the 
Corporation. electricity manager, knew nothing about the 
matter. The defence was that in the rush of business and 
with a great need for light, defendant made the connection, 
but he put in a switehboard ready for the meter. Defendant 
was ordered to pay £9 for electricity consumed, and the 
Bench honed he would not take such a false step again. 


Factory Аст PROSECUTION. 


AT the Redcar Police Court, on the Tth inst., Messrs, Dorman, 
Long & Co., Ltd., ironmasters, were charged under the 
Factory Acts with a breach regarding the use of electricity 
by having failed to earth a wire attached to a motor driving 
a pump at their Warrenby Works. They were also charged 
that in consequence of their failure to conform with regula- 
tions, a boy was killed on February 2nd. 

А workman said he saw the boy collapse on the handle 
of the starter of the pump. The current was cut off and 
artificial respiration was applied, but without avail. 

Cross-exaluined, the witness said he knew nothing about 
electricity, and so far as һе was aware, the lad might have 
had a fit. 

Brisa Price, an electrician, said he was sent to repair 
the bushes of a motor-driven pump. He connected it with 
the starter. There was an earthed wire to the motor, and 
he never noticed that there was not one connected with the 
starter. The leakage of current had been caused by metal 
dust which was blown about. Witness added that on this 
particular day he had been troubled because his child was 
very jll. 

For the defence, it was stated that the firm were prepared 
to plead guilty to a technical offence. but they would resist 
the second and major charge against them. 

Mr. 8. E. BENNETT, factory Inspector, said he would with- 
draw the second charge. 

Mr. R. Сонех, for the firm, then urged. that defendants, 
though pleading guilty to a technical offence, were not guilty 
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in law. The guilt, he said, obviously res 

employés. It was an unfortunate oversight; the man was 
sorry; and the firm, instead of sheltering behind him, took 
the brunt of the matter on themselves. He pointed out that 
the firm took every precaution, and despite the fact that 
they had been large users of electricity for over 20 years, 
they had not had a single case of death by electricity, nor, 
under the present manager, had they been troubled with a 
Homie Office action. Relatives of the boy, he added, had been 
generously compensated. "n 
. The intimated that there would be no conviction, 
but that the firm should pay the Court and witnesses' costa. 


GIANT'S OAUSEWAY ELECTRIO Tramway. 
(ae WATER POWER Lease. 


In the Nisi Prius Court of the High Court of Justice in 
Ireland, Dublin, on Friday last, before Mr. Justice Moore, 
an action was brought by William Robert Young, of.Galgorm 
Castle, Co. Antrim; George О. G. Young, of the same address, 
and Richard Grove Annesley, of Annsgrove, Oastletownroche, 
Co. Cork, against William Acheson Traill, of Porballantrae, 
Bushmills, Co. Antrim, civil engineer, and the Giant's Oause- 
way, Portrush, and Bush Valley Electric Railway & Tramway 
Оо., in which the plaintiffs ed on of premises 
demised by indenture of lease dated June 23rd, 1888, made 
between Robert J. Montgomerey of the one part, and Anthony 
Traill and William Acheson Traill of the other part, for a 
term of 35 years from November 1st, 1882.. which hag expired. 

The кез in question were the mill and mill premises 
of Walkmills, together with the water power belonging to 
the mill, and the right of way to the high road. The plaintiffs 
were trustees of a term of a thousand years created by the 
will, dated April, 1903, of Sir Francis Macnaughten, deceased. 
The defendants were, and had been since the tion of 
the lease, in on of the premises, and had withheld 
„ from the, plaintiffs. The plaintiffs claimed, in 

dition, £500 for mesne profits. The defendants in their 
defence stated that they did not. admit that the plaintiffs 
were entitled to the reversion in the premises expectant on 
the expiry of the term. in the statement of claim. The de- 
fendants also pleaded that if the plaintiffs recovered posseasion 
the working of the Portrush and Giant's Causeway Railway, 
which depended upon the suppl of electricity derived from 
the water power demised by the lease, would cease, and thus 
cause great inconvenience to the public. The defendants were 
at all times ready to take s renewal of the lease upon reason- 
able terms, or to purchase the premises and the water rights. 

When the case was called, Mr. Anprews, K.C., for the 
plaintiffs, said he and counsel for the defendants had agreed 
on terms, which were that a decree for possession should 
be given,.with a stay until November Ist next. It was 
further agreed, he continued, that for a period of віх months 
May Ist to November Ist—a sum of £50 f 


during the in- 
terval in regard to the extension of the lease, and thus enable 
mattere to be satisfactorily adjusted. | 

Mr. жыктт, K.O., M. P., for defendants. said the matter 
had been very reasonably dealt with. The subject matter 
of the action was the water power of the River Bush, which 
for 40 ‘years Най supplied motive power for the tramway. 
The continuance of that water power waa vital not only to 
the tramway company. but. to the people of the district. 
They had no defence in law, but he thought that they all 
recognised that there was more at ise in the action than 
& mere fight between plaintiffs and defendants, and that thev 
must take а broad view of the situation. In his view, Sir 
Malcolm Macnaughten recognised that it was in nobody’s 
interest that the Tramway Co. should come to an end. 

5 " 5 1 26 trusted the N would 
not fa rough. e ion ehould iven b 
October 31st. s MS E f 

Mr. Jewett said the tramway was being worked under 
Government control. E 

A consultation led to a statement on behalf of the defen- 
dants that they could not undertake to give up possession, 
and that they, preferred that judgment should be marked on 


the expiration of eix months. 


Mr. Justice Moon? said in those circumstances th 
would have to be taxed. ci 


eY 
с OMRMARTHEN ЕЁгтотвтс Ілонт Oo. v. Tuomas. 


Hr HoNovR Јоров Ілотр Moraan, K.C.. at Carmarthen 
County Court on May 5th. gave his reserved judgment in an 
action іп which nlaintiff company claimed from defendant, a 
aolicitor, £1 1s. fid. for electric current supplied to him from 
September 29th. 1919, to December 94th. 1919, at the rate of 
9d. per unit. Mr. Thomae had paid at the rate of 74. per unit, 
and disputed the company's right to charge 9d. per nnit for 
thie period, for they did not receive the consent of the cor- 


роон, o increase the price from 7d. to 9d. until January 


The Junar said that on September 29th, 1919, the Board of 

ade, under the Statutory Undertakings Tempo Increase 
of Charges Act, 1918, made an Order authorising plaintiffs to 
charge a sum hot exceeding 9d. per unit, and on October 27th 
plaintiffs gave defendant notice that the price would be in- 
creased from 74. to 9d. as from September 29th. On the same 
day plaintiffs applied to the corporation for their consent to 
increase the charge to 9d., but this consent was not given until 
January 8th, 1920. The Judge eaid that, in his view, plaintiffs 
were not entitled to charge опора customers more than 7d. 
until they obtained the consent of the corporation. А fair 
construction of the resolution of the council on January 6th, 
1920, was that they gave the company consent to charge the 
corporation for public lighting as from September 29th, but 
the resolution did not give consent to charge private customers 
from September 29th. He did not think the council had power 
to date it back. His Honour gave judgment for defendant, 
and allowed leave to appeal. Western Mail. 


CHARGE DISMISSED. 


At Burnley Police Court, on Мау 5th. Bernard Birtwistle 
(27), of Skipton, was summoned on a charge of having stolen 
certain parte of a desk fan while a servant of Burnley Oom- 
ponents, Ltd. It was stated that defendant was engaged 
Ьу Burnley Components, Ltd.. as an armature winder, and 
his wages were £4 5s. per week, plus bonus. One of. 
articles in which the company epecialised was a desk fan, 
and defendant had charge of the department in which certain 
parts were kept. It came to the knowledge of the company 
that defendant was sending out certain parta of. the fans 
to persons with whom Components, Ltd., dealt, and asking 
for quotations for their manufacture. He was aleo making 
inquiries from cnstomers as to whether thev could find. him 
a market for desk fans in considerable quantities. козю 

Mr. MossoP contended the man had no right whatever 
to take any of the parts off the firm's premises. м 

Mr. ARTHUR OFARLES, managing director of the firm,. ad- 
mitted defendant had written an apology, and had eaid he. 
had no intention of injuring the company. ie в 

Mr. Harry OGDEN, another director, said defendant ad- 
mitted that he and another man were in partnership together 
for the manufacture of the fans. There аге no complaints 
about his work while in the employ of the company,” added 
Mr. Ogden. and the prosecution have no desire to he vindic- 
tive. and have only brought the case ae a deterrent.” . . 

For the defence, it was stated the parts were only sent 
awav for the purpose of obtaining quotations, and . these 
wenld he returned. | о, 

The Bench held that whilst defendant had done wrong, 
thev did not.think he had any felonious intention. 

The case was dismiesed. 


CORRESPONDENCE, 


Letters received by us after Б Р.М. ON TUERDAY cannot oppear until 
the followina week. Corresnondents should forward their o 
cations at the earliest possible moment, No letter can Ба published 
unless we have the writer's name and address in our possession, 


The Electrification of Canals. 2 


The resolution moved by the Birmingham Chamber of 
Commerce and passed unanimously by the Association of 
Chambers of Commerce on the 90th of last month is a eign 
that the business comtnunity throughout the country is fully 
alive to the canal situation. and the neceesity for в develop- 


ment of this national asset. 

It is generally felt (supposing. it were impossible at the 
present time to carry out all the recommendations of the 
Canal Commission of 1906) that the main arteries of the canal 
system are deserving of the Transport Ministry's close atten- 
tion, if only for the purpose of being used ав auxiliary to. 
the congested railways. | | aoe 

The Association of Chambers of Commerce, together with 
the Waterways Association, for which Mr. Neville Chamber- 
Jain. the chairman, and Mr. Frank Impey, the secretary. have 
done euch good work, wonld no doubt be satisfied with a 
less ambitions programme than that originally planned, and 
they would be considerably heartened by some tangible cm- 
mencement in the way of dredging, electrification, or other 
Improvements which might Бе looked upon as an earnest of 
the Ministry’s future intentions. E 

Birmingham, for instance, from its nosition in relation te 
the seaboard, would enjoy come benefits from я modernised 
system of canals similar to those which Manchester now haa 
from its Ship Canal. Particnlarlv would this be the case 
in relation to the ports on the Severn estuary. 

The meagre amount of literature available on this subject 
ems to be quite in keeping with the decadent condition of 
canals generally in this country. and as no practical examples 
apnear to exist at the moment, anv electrification scheme 
will be in the nature of pioneer work. Numerous examples 
of towing by locomotive (either steam or electric) are in 
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existence, but no serious attempt has eo far been mede to 
find the best or most facile system to euit the circumstances 
in this country. 

I venture to submit that you would serve a most useful 
purpoee were you to collate particulars of canal electrification 
in countries where water transport has beer more fully de- 
veloped. It would serve to encourage & form of enterprise 
which would be of great value to the electrical industry. 

Whatever method may be adopted, the type of electrifica- 
tion must be the same through to the coast, and the parties 
most nearly concerned or affected by the traffic along the 
canals must have а voice in this important question. 


Canals. 
London. 
May 6th, 1920. 
[We have always advocated the development and electrifica- 
tion of our canals, and for years past have published particu- 


lars of electrification schemes that have been carried out 
abroad. Unfortunately, the pressure on our limited space 


under present conditions precludes the possibility of accepting . 


our correspondent’s suggestion.—Eps. Errc. Rev.) 


Electrical Japanning Ovens. 


I have read the letter on japanning ovens contained in the 
ExvecrricaL Revrew for the 2rd ultimo, and I think the 
statements made should be supported by fuller details. Will 
Mr. Rider kindly answer the following questions :— 

1. Were the jgasheated ovens internally or externally 
heated ? 

9. What temperature were the ovens worked at? 


3. What size flue nozzles were used for carrying off the 


products of combustion? 
4. What was the hourly gas consumption? 
5. What time was allowed for stoving? 
. 6. Were the gas ovens loaded to the full capacity? 


7. Why is the control of heat easier with electrically-heated 


ovens? 
8. What form of heater is used for the electric oven? 


9. What is the quantity of electricity used per oven per 


hour? 
10. What is the working temperature of the electric oven? 
The case is worth careful examination, as it is obviouslv 
impossible for four electrically-heated ovens to do the work 
of nine gas-heated ovens of the same size heated to the eame 


decree of heat. There must, therefore have heen something 


radically wrong with the gas installation, which snswers to 
the foregoing would probably make it possible to detect. So 
much success has attended other gas installations for such 
work that T am quite certain there was a “nigger” some- 
where in the case quoted by Mr. Rider. 


W. M. Mason, 
Secretaru. 
The British Commercial Gas Association. 
London. S. W. 
May 8rd, 1920. 


The I. E. E. Building. 


It is & good idea of. I think, Mr. Wordingham and others. 
E trv and close the electrical profession, but it is not vet, I 
ancy. 

Can anv of vonr readers tell me when we are, if ever. going 
back to the Institution building?  Personallv. I think this 
bnilding is n mistake, for several reasons, and ought to be 
mold. if porsible. 


If the T.F.E. had a smaller building. fitted out more like - 


a club, in Westminster, it would be better in every wav. 


D. R. Broadbent. 
London, S. W. 


The Cost of Living in India. 


In vour issue of March 96th last a correspondent signing 
herself Western India " draws attention to the inadequacy 
of pre-war salaries paid to engineers in view of the increased 
eost of living under nresent-day conditions. It ia perfectly 
true that the cost of living has risen considerably. but it onlv 
confuses the issue if criticisms are made upon salaries which 
carry with them the perquisite of free quarters, when figures 
are quoted giving the rentals of houses, flats, and rooms in 
hotels. Obvionslv. when free quarters are granted, the cost 
of rentals in hotels, &c.. has no bearing upon the subiect 
whatever, and the letter may lead manv voung men to refuse 
annointments which, seeing that free quarters are given. are 
adequately remunerated. and carry with them good prospects 
of further advancement. 

Your correspondent also implies that all merchants’ »«sia- 


tants who draw les than Rs. 1,000 ner month. plus allow- 


ances, are few and far between. badly off. and dissatisfied. 
T have inst returned from n visit to India. and ean state 
with aonfidence that many voung men of pnblfe school and 
nniversity education willincle go out as agsistants in mer- 
chante’ offices on salaries one-half of that mentioned. where 
there are good nrosnects, and that. too. where free quarters 
are not provided. A single vonng mechanic. therefore. who 
18 fortunate enough to etart on Ба. 450 per month with free 


quarters may consider himself very well paid indeed. The 
rise in the exchange value of the rupee is already having ite 
effect on prices of commodities grown or produced in India, 
and the cost of living should gradually become somewhat less. 
The rentals of living accommodation are still very high, and 
are not likely to fall, but engineere who may legitimately 
expect the valuable perquisite of free quarters remain un- 
affected thereby. 

I consider that there are at the present time many openings 
in India for engineers and mechanics, and I ehould be sorry 


if young men are deterred from taking their chances by the 


confused manner in which your previous correspondent has 
stated her case. 
. It should also be borne in mind that a determined effort 
is being made to train young Indians as engineers, and if 
Englishmen insist on excessive salaries, they will find their 
placed filled by others. 

A. H. Dykes. 


London, S.W. 
May 7th, 1990. 


Battery Symbols. 


„W. S. B.“ (ELECTRICAL Review, Мау 7th) has inquired 
which is right: + 8| 8| 8| —, or + |8|8|8 —? 

May I supplement your Editorial footnote? This rightly in- 
forms '' W.S.B." that the correct form isa long thin line for 
positive and a short thick line for negative." You, Sir, have 
here rightly assumed that, in customary circuit nomenclature, 
the signs +” and — refer to battery poles outside the 
electrolyte, and not to battery elements within the electrolyte. 

The reverse, however, would have been right, had it been a 
question concerning batterv elements. 


This is. I think. where the authorities of various nationalities | 


5 by W. S. B.““ have appeared to contradict one an- 
other. 
minds, and some elements. 


Clearly: Zinc = + element, = — pole. Symbol: short 
thick line. 

Carhon or Copper = — element, = + pole. Symbol: long 
thin line. 


Some. when referring to the subject, had poles in their 


Of course. +” and — " are purelv arbitrary terms, and 


are merely convenient modes of expression for describing two 
converse electrica! states or conditions. 


Tord Kelvin alwavs adhered to the nameg Vitreous (= +). 


and Resinous (= ~). 
E. R. B. 


[Our correspondent, of course, is perfectly correct. But our 


experience has been that, unless one is addressing men who. 


are thorouchly conversant with the subject, it is dangerous to 


introduce the distinction between vole and element—confusion . 


je almost certain to arise. By adhering to the usual conven- 
tion. the signs + and — can be.applied to all sources of 
unidirectional electricitv, dvnamos, batteries, &c., without risk 
of error.—Eps. EIO. Rev.) 


I always teach students to. memorise the above by describ- - 


ing the Leclanché oell—the zinc is a short thick rod (nega- 


tive) and the carbon in porous pot, а longer thin plate 


(positive). | 
Earlier in the eame lesson I lead them to remember which 
is the negative (zinc) ae the element having no standing 


being attacked by the electrolyte, and the positive (carbon) ' 


remaining in statu quo. 
Eau Delun. 


Bromsgrove. 
May 8th, 1920. 


— — — 


The L. C. C. and the Awards. 


We note that the L. C. C. tramways are never very slow at 
the raising of fares, but the last always to pav the awards: 


no wonder discontent is bred amongst the workers. Being & 
constant reader and a mechanic, as I have informed you before, 


I believe in a etraight deal both with employers and men— . 


not shuffle, dilly and dally—a fair day's work and a fair day's 
pay, with less officialdom, trying every eubterfuge to delay and 
excuse. Why do they do this?—to keep officials? 
should act like contractors, or be made to; what they 
demand of them they fail to do themselves. 
present Government—muddle and waste. 

A Worker. 
London, May 10th, 1920. | | 


The Street Passenger Transport of London. 


I have now the pleasure of sending you a copy of the paper 
on this subject which I read before the Royal Society of Arts 


They : 
Just like the : 


— 


on March 17th, and upon which vou commented on the 


Oth ult. ' 
With the complete paper before you, vou will perhaps see 


that Parliament had reasons for rejecting the London County : 


Council Tramwavs Bill for tramway extensions. These reasons 
were at some length dwelt upon in the House of Commons 
on the 99nd ult., as reported in the official report No. 46 of 
that date. 


- 
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They appear to support your remarks when you say: "To | 


ut the matter briefly, we look upon the motor 'bus 88 а 
uxury, the tramcar as a necessity." Not only did the House 
agree with this, but the London public wil] unhesitatingly 
accept it. The difference between you and the House seems 
to be that while the House accepted your eulogy of the 'bus 
ае & luxury, its members did not wish to have any further 
* necessity '" forced upon the street passengers of London. 

Parliament no doubt recognises the past usefulness of the 
London tramways, and would probably encourage eome ex- 
penditure in the reinstatement of many of the existing tram- 
ways, but it does not see in that past usefulness any reason 
for perpetuating a past necessity or for creating a new one. 

With you Parliament agrees that the London tramways 
are ‘‘ weighed down with enormous capital charges due to 
the adoption of the conduit system, and so fully does it 
agree, that it will not give its assent to an extension of that 
system, or it may be expected. to any other. 

Being deficient in daring, it is with trepidation that I tell 
you that you are, with a good many others, mistaken when 
you suggest that the motor bus does not pay anything for 
the use of the roads. It pays heavily, and hence one of the 
causes of the recent deficiency. and if, as you suggest. their 
proper function is to ply on routes where there are no tram- 
ways. the loss of financial aid to the cost of the maintenance 
of roads would not only be heavy, but millions of passengers 


would be left in the streets many hours, for the 'buses on 


popular tramcar and ‘bus routes carry twice as many pas- 
sengers ая Ње tramcars, and at crush hours in the morning. 
between 8 and 9, carrv within 8 per cent. as many as the 
tramcars, or between 8 and 10 a.m. they carry the greater 
number. and nearly the same proportion obtains in the even- 
ing crush hours, and peak load times. These facts are shown 
by dis grams bv one of the L.O.C. officers. I meekly remind 
vou of these figures. because the public seem to look upon 
the omnibus, not only as a luxury, but as a thing that is 
necesse rv to their avocations. 

The help given by Parliament, to which you refer as giving 
the tramways power to increase their fares, and ае enabling 
the omnibuses on competitive routes to raise their fares also 
is apparently wanted bv the tramways only, for the 'buses 
seem to be unmindful of this helv. 

You have, Sir. charged me with eulogv of the omnibus 
"d nauseam. You have published an article on London 
Transport.“ and vou have mentioned that I had read a paper 
before the Rovnl Societv of Arte. Tn that article yon have 
not controverted я. single one of the facta given in that 
paper or anv of the conclusions hased on those farts. hut 
von have defended and eulocised the tramwave of London. 
and have r^t allowed vonreelf to seek а just and true per- 
cention ” of the nature of the nroblem of mechanical transport 
and of the means of its solution. 

Considering recent events. the exposition of the wishee of 
all the highway authorities excent the L. C. C. and the decision 
of Parliament. jt wonld seem that when tramway extensions 


are extolled the тпл acree again with vou and say, Really 


we cannot help laughing.” 
W. Worby Beaumont. 
Onter Temple. 
Strand. 7 ondan. 
May 4th, 1990. 


[Mr. Beaumont makes great play with the proceedings 


af the Homee of Commons in connection with the L. O. C. 


Tramway Bil: bnt this is a red herring which he draws 
acron the track, The auestion before the House was whether 
„ Standing Order 99 be disnensed with in resnect of the 
Rill. with a view to the consideration of the proposals thereof.“ 
That is to sav, the avestion was whether the veto of other 
local authorities should he susnended on this occasion. The 
љ^рро ноп to the motion. led bv Sir Herbert Nield. wre 
heead on the ground thot the veto oudht not to he disnensed 
with until » London Traffic Board had been brovcht into 
existence The Ministrv of Transmart urged the House to 
nabend the Standing Order and allow the Bill to be con- 
sidered. it beine a m»tter of rrgency, whereas vearg might 
naas before the Central Traffic Board could be got into work- 
ing order. | | 

The Hore» of Commons declined to suspend the veto, and 
thus the Bill did not come, and cannot come, under con- 
- sideration. 

To claim this incidert as the deliherate verdict of Parlia- 
ment on the «nhiect of tramway extensions is to insult the 
in“ ellicence of our readers. 

Mr. Beaumont again ststea that the motor bus pa vs heavily 
for the use of the roads. Will he tell us what contribution the 
London horengh conncils received from the omnibus company 
last year? The L. G. C. tramwava not only nav for the main- 
tenance of the roadway (£184.000 a vear), but are also rated 
on the tre (277.793 in 1918-19), a total of more than £260.000 
a year. Jf Mr. Beaumont is referring to the 6d. tax on petrol, 


how much of the product is paid to the London road authori-: 


ties? 

With regard to rajeng fares, enr corresnondent ія trifling 
with the question. He тохта that the "пе fares are not 
«nhiect to any statutory limit, bnt it is only practicable to 
*morense them if railwav and tramwav foren are also increased. 


The present attempt of the London Underground Railways to’ 


obtain sanction to increase fares is due to the fact that the 
‘buses have landed them in a mess. The inclusion of the 
‘buses has the effect of converting the net income. . from 
£833,500 to a deficit of £177,095" (Report of the Ministry 
of Transport to the Advisory Committee on London Traffic). 
In other words, the omnibus undertaking is to the railways. 
like the old man of the sea to Sindbad the Sailor. And the 
‘buses are '"unmindful"! !“! ) «К 

Whether we have controverted any of Mr. Beaumont's 
facts we leave to the judgment of our réaders. In the dis- 
cussion on his paper Mr. Henry Ward said the author had 
not written a paper on the Transport of London, but had 
given & contribution which praised omnibuses and did not 
mention a single one of their defects, and which from end 
to end damned the tramways; and Mr. G. H. Hume said 
everything had been said that could have been said in favour 
of the omnibuses, and nothing at all had been said in favour 
of the tramways. "That is the substance of our criticism; the 
author assumed a judicial attitude, but his paper was intensely 
partisan.—Eps. Brec. Rev.] Р 


City of York Advertisements. 


One reads with pleasure the epirited letters in the current 
issue of the Review, in reference to the City of York Cor- 
poration’s advertisement for a mains superintendent at a 
salary of £90 per annum, plus the E.P.E.A. award. | 
. To those intimate with the York undertaking. the salary 
is even more disgraceful than appears to readers of the 
advertisement, for the distribution system is bv no means 
a small and unimportant one; it comprises к.н.т. 9-phase, and 
H.T. 3-phase cables, and o.H. lines to outlying areas, rotary 
and static eub-stations, &c., whilst there is also a 3-wire D. C. 
network (1. and р.), and public lighting and tramway cables, 
not to mention miles of tramway о.н. work. 

Mr. Ј. Н. Parker’s lette- is delightful reading. and one 
wonders that any self-reenecting chief (and member of the 
I. M. E. A. 1) would append his name to such an advertisement 
in an important journal like the ELECTRICAL Review. 

The salary offered seems rather paradoxical, too. in view. 

of the fact that York is a strong labour centre, and the City 
Council is in favour of paving adequate living wages to its 
employés. 
However. York will get its mains suverintendent.“ and 
it is practically certain that the (say) £300 p.a. saved on 
salary will be far more than comnensated for by lack of. 
exnerience, knowledge, tact, and ability, &c.. and the world 
will still roll round. 

The great mora) lesson of it all is to see that we engineers 
etand back to back until our profession is nlaced on a proper 
foundation like the medical and legal nvofessions, and then 
plumbers and gasfitters will not be ‘electrical engineers. 
and trained engineers will receive salaries instead of existence 
money. 

Tf engineers wonld hasten that day, let them suprort with 
enthusiasm the F P. E. A. in particular, and the I. N. E. in 
general, in their efforts for the betterment of the n-^fession 
end then, ond only then, shall we «ee the last of «пећ adver- 
tieementa as that of the York Corporation and its engineer 
and manager. 


An ex: Member of the Staff. 
Mayu 9th, 1920. 


Turbine Explosion. — The April 20th ine of Power 
gives minute details of a turbine explosion causing the death 
of two men and injuring ten others which hapnened at the 
Waterburv station of the Connecticut Light and Power Co. 
The machine, which had a normal speed of 1.800 R. p. u., was 
directly connected to a 3.000-xw. generator. The main shaft 
was 13 in. in diameter. turned down to 7 in. at the governor 
end. and six 48 in. wheels were keyed to it. There wheels 
carried two rows of bncket« on an onter face 51 in. wide. 
The turbine was eqninned with a centrifugal tyne governor, 
actuating ten steam valves through a connecting-rod. and an 
emergency stop arranged to operate nt about 8 ner cent. 
above the normal sneed was also provided. The latter con- 
sisted of an unbalanced ring mounted on the shaft. and at 
normal speed was held in ^ concentric position with the shaft 
by means of svrinos. If the speed became excessive the 
spring tension would be overcome bv the unbalanced weight 
acting centrifngally, and the 8 in. main throttle valve would 
he closed. The accident caused the shaft to break in two 
parts, the holts of the generator coupling were torn out of 
vlace and the bucket wheels were cart about in all directions, 
resulting in the total! destruction of the machine. The canse 
of the trouble is, of course, the centre of much diœussjon. 
and various theories have been nut forward. The most 
feasible conjecture is that the exciters on all the generators 
in working (there were fonr running at the time) mddenly 
lost ет" excitation, resultine in a loss ef lord on the tur- 
bines, Three of the four machines were shut down unon the 
sndden increase of speed hy their emergenev stons, but tha 
atéam valve of the wrecked turbine was fonnd after the arci- 
dent to be not quite closed, and it is thought that something 
nnon the valve seat nrevented its closing and cutting off the 
sunniv. Tt is stated that the valve was in proper working 
order, ае been tested only а short time before the disaster 
occurred. 
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US 0 5 ^^ BUSINESS. NOTES. 


| Deed of Assignment.—E. W. F. НЕАТН (Heath, Wing- 


‘field & Co.), electrical engineer, 6, Hans Road, Brompton Road, S. W. 


Partioulars of claims, &c., must be sent to the Trustee, Mr. A. J. 
Osborne, Balfour House, Finsbury Pavement, E.C., by May 24th. 


Ellison's Athletic Club: A Challenge.—At the close 
of the war, the employés of Messrs. George Ellison, of Bir- 
mingham, showed a desire for recreation and sports. The head 
of the firm was heartily in sympathy with them, and fostered the 
movement. “The workpeople were encouraged to form football, 
hockey, cricket, swimming. and other sections of a com prehensive 
athletic and recreation club. This took shape, and we are pleased 
to learn that it is pow а vigorous institution controlled by com- 
mittees elected by the workers. The football seotion has won 
laurels, ite records being as follows :— 

Season 1918-19. —Champions of the 5th Division of Birmingham and District 
Works League. winners of Mitton Challenge Cup, and winners of Cadbury 
Challenge Snield. 

Seaton 1919 1920.—Finalists for Aston Villa Challenge Cup, Semi-Finalists for 
Prudential Victory Cup, and winners of Vernon-Austin Challenge Cup. In 
this last competition the club had a stiff struggle with Harper Son & Bean's 
men, drawing two games before beating them decisively by 2 goals to none. 
The club have only suffered one defeat in the Works League 'st Division, to 
which it had been promoted, and but for the F.A. ruling that all fixtures must 
be played by May ist, Eilieon's men would probably have been the League 
Champions. 

In addition to this team, the section successfully ran & second 
men's football team and a boys team. The boys are the probable 
champions of the Welfare Leag ue, but a point is in dispute. They 
have won 20 out of 22 games, and scored 164 goals against 31. 
They dre considered to be the most finished boys’ football team in 
the Midland district. 

We are informed by Mr. Geo. Swales, the secretary. of Ellison’s 
Athletic and Recreation Club, that the senior team is willing to 
play a match against an amateur side from any electrical works in 
London or the provinces, and we have pleasure in passing on the 
challenge. If the secretary of such a club accepts this challenge, 
and will write to Mr. Swales at Messrs. Ellison’s works at Perry 
Barr, Birmingham, а game could be arranged during this month.. 


-High-Pressure Transmission Lines in Japan,— Accord- 
ing to “Commerce Reports,” the proposed extension of hydro- 
electric projects in Japan will involve the building of about 1,000 
miles of high-pressure transmission lines within the next two 
year; most of the construction will probably be of the steel- 
tower. type. Aluminium is beirg considered by the Japanese 
hydroelectric plants to replace copper in their heavy transmission 
cables: Copper has been used exclusively for this purpose hereto- 
fore, but even with & 25 per ‘cent. duty, aluminium can compete 
sucecsstul! у on the basis of price. 


U.S. Foreign Electrical Trade бийдей =F gies fur- 
hished by the United States Bureau of Foreign and Domestio Com- 
merce show a slight falling off in the average of electrical goods 
exported during January, and manufacturera say that i incoming 
orders from the foreign trade have shown a. decrease since 
November, Export shipments have held close to the record rate 
established last fall, but they are beginning to reflect the slight 
slump in bookings. This decrease is by no means regarded as a 
lasting condition. Japan is considered a big prospective purchaser, 
and it ia believed that large orders for manufacturing and water- 
power equipment will be received from that country during the 
spring aud summer. The impossibility of obtaining a sufficient 
supply of onal is forcing Japan to an immediate development of her 
. unused water-power. Practically all of this equipment will be 
purchased in the United States. Very little equipment is being 
exported to Europe, due to the fact that the larger electrical com- 
panies have ah important interest in almost all of the European 
electrical plants. Execution of any of the numerous plans for the 
electrification of European railways would mean some large orders 
for the leading American companies, but none of these plans has 
во far been completed. Italy plans eventually to electrify 6,000 km. 
of railway, and a dozen or more projects are said to be under 
consideration in France. Orders received from South America com- 
pare favourably with the high rate reached last fall. Improve- 
ment in the industrial situation in Buenos Ayres is expected to be 
reflected in an immediate increase in bookings. The oonolusious to 
be drawn from this information are that electrical exports will 
soon be on the increase, with the possibility of approaching figures 
never before attained.— Electrical Review, Chicago, April 17th. 


New French Company.— La Société Le Moteur Elec- 
trique is the name of a new undertaking which has lately been 
formed in Lyons with a capital of 1,000,000 fr. 


Ап Australian Inquiry.—The D.O.T. has received from 
the Office of H M. Senior Trade Commissioner in Australia a com- 
.munication to the effect that & firm of electrica! apparatus manu- 
*facturers in Melbourne wish to get into touch with United 
Kingdom firms who are in a position to supply core stampings for 
armatures, field maznets, stators and rotors; also commutators for 
DC. motors from 1 to 5 H.P., and for A С. motors ц, to 10 H.P. 
Particulars аз to the name and address, &c., сап be obtained on 
application to the D.O.T. in London. ] 


Copper Prices.—Messrs. F. Suita & Co. report, 
May tech: No change in electrolytic. Messrs. JAMES & SHAKES- 
PEARE report, May 12th: Ооррэг bara (best selected), sheets and 
rods. £165, and increase of £2, English pig lead, £ 10, a decrease 
of $1 on the week, 


Liverpool Commercial Library.— We have received from 
the Chief Librarian, Liverpool, а copy of the official “ Handbook to 
the Commercial Reference Library " which is in existence there at 
Exchange Buildings. Two full-page photographic views are given, 
and the several sections are as follows :—Alphabetical Index to 
Commercial Subjects; Olassified Catalogue of Books in the Library; 
Alphabetical List of British and Foreign Directories; Index to 
Periodicals, including trade journals, trade reports, &o; and 
Commercial, Railway, and other Maps. From a study of the cata- 
logue we feel justified in congratulating those responsible for the 
organisation upon having brought together & very repreaentative and 
useful collection of literature relating to trade and industry. 


Electrical Plant for China.—There bas recently been 
in the United States the representative of a large flour-milling 
company of China, who was arranging for the purchase of a 
quantity of machinery, and for an electric generating plant, for 
which over а million dollars will be spent.— Commerce Reports, 


Orders for .Resistances.—Among the orders recently 
received by the ELECTRO-MECHANICAL BRAKE Co., LTD., of West 
Bromwich, for E. M. B." unbreakable and jointless resistances, 
" Ма1еу'в Patent," are the following :— 


Vigo Tramways (per Eng'ish Electrio Co.), Midland Raílway Co., Boima- 
mouth Corporation 'l'ramways (per B.T.H. Co.), Yorkshire (Woollen District) 
Tramways (per British Electric Federation), County Borough of Stockport, 
Oldham Corporation Tramways, Sheffield Corporation Tramways, Dunferm- 
line Corporation Tramways, Manchester Corporation Tramways, Dover 
Corporation Tramways. 


Glasgow Exhibltlon.— Cas and Oil Power states that 
the Corporation of Glasgow is promoting an Electrical, Engi- 
neering, Shipbuilding, and Motor-boat Exhibition, whioh is to be 
held at the Kelvin Hall, Glasgow, from November 8th to 
December 4th. 

Catalogues and Lists.—MESSRS. CaLLENDER’S OABLE 
AND CONSTRUCTION Co., LTD., Hamilton House, Victoria Embank- 
ment, E.C. 4: — Booklet (24 pp) illustrating and describing the 
component parts and accessories of the Kaleeco wiring system, 
giving photographs of installations. Booklet (8 pp.) showing 
boxes and wires for the above system finished in various art shades 
to harmonise with interior decorations; and a priced catalogue 
(18 pp.) setting forth the different grades and applications of 
" Kalanite" insulating material. 

Messrs. WILLIAM SANDERS & Co. Falcon Electrical Works, 
Wednesbury.—-New illustrated and priced catalogue (20 pp.) of 
ironclad switch and fuse gear, to meet all voltages up to 600. 

STERLING TELEPHONE AND ELEOCTBIC Co, LTD, 210-212, 
Tottenham Court Road, W.1.—Publication No. 278 а 4-page 
priced leaflet illustrating the Equipoise flexible telephone arm. 

STURTEVANT ENGINEERING Co., LTD. 147, Queen Victoria 
Street, Е.С. 4.—Catalugue No. 1,072 (32 pp). A well-illustrated 
description of the " Sturtevant P mechanical draught and its 
various industrial applications. 

Messrs. ALLDAYS & ONIONS, LTD., Great Western Works, 
Birmingham. — Catalogue No. 464, a 4-page leaflet desoribing a 
system of oil-firing for boilers. Prioed and illustrated. 

Messrs. VAN KADEN & Co., LTD., Great Heath, Coventry.— 
This business was purchased by Mr. R. Rankin, B.Sc., M. I. K. E, 
some time ago, and has been completely re-organised and equipped 
for the rapid production and delivery of accumulators, Five 
pamphlets recently to hand, give oomplete descriptions of the 
firm's manufactures, including the special Looped Grid" type 
of plate. These pamphlets are fully priced and well illustrated. 

ALLOY WELDING PROCESSES, LTD., 14-16, Cockspur Street, 
S.W.1.—Folder (8 pp) describing the structural steel work at 


Stel fast Works, Brixton, welded by the A. W. P." process. Also. 


4-page leaflet describing the all-welded steel stabling for ушш» 
Horse Show. 

BLACKM:N Export Co, LTD. 374, Euston Road. N.W.1.— 
Leaflet (April, 1920) illustrating and describing the Blackman `” 
CO, tester. Priced. 

MEssRS. Dyka & Youna, Empire Worka, Stansted, Fasox.— 
Catalogue of spare parts for eleotrio traction motors, including 
armature and field coils, commutators, and contacts. ‘Also eight 
sheets illustrating various standard types of controller fingers, 
16 in. x 21 in., brass bound for hanging on wall. 

Plant for Sale.— Manchester County Asylum authorities 
have for disposal two steam dynamo sets by Mather & Platt; 
Stockton-on-Tees Electricity Department invites offers for one 
150-kw. Brush Universal vertical reciprocatiog engine, direct- 


coupled to one 460-volt Brush “ Universal shunt dynamo. Shore- | 


ditoh Borough Council Electricity Department invites offers for 
one 800-KW. generating set (marine-type compound engine), 
complete with condenser pumps, &с. ; also one Davis-Perrett type 
electro-mechanical oil separator, хо. ois particulars see our 
advertisement payes to-day, 


American Railway Company's Profit-sharing Scheme.— 
The Electrical News (Canada) gives particulars of a profit-sharing 
scheme which has been prepared by the Pitteburg. Butler, and 
Harmony Consolidated Railway and Power Co. (U.S.A). The 
emplo; 63 will be given 31 005,000 worth of stock by the company, 


and will select three of their number to represent them on the 


board. About 400 employés are involved in the plan, which will 
be tried for five yeara. lt is hoped to put the plan into operation 
at an early date. The fund which will result from the dividends 
accruing on the $1,000,000 stock is to be divided equally among the 
employés, | 
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Book Notices.—T8& MancoNI INTERNATIONAL CODE 
Co, LTD. has published the Marooni Dictionary, containing 
upwards of 38,000 leading English words. Included in the 
volume is a glossary of about 3,000 technical words used in con- 
nection with wireless telegraphy and telephony. This has‘been 
oompiled by Mr. Sidney H. Nayler, lecturer and demonstrator in 
wireless telegraphy at Marconi House and King's College, London. 
This volume, every word of which is numbered and defined, has 
been published for three purposes : first, to serve as an auxiliary to 
the Marconi International Code ; secondly, to be used, if desired, as 
a verbatim code by which cable charges may be reduced; and, 
thirdly, to supply the need for а modern dictionary. 

Steam - Boiler Construction. Rules of the National Boiler and 
General Insurance Co., Ltd." Second edition. 203 рр. By Edward 
G. Hiller, BSc. Manchester: Beth-l & Co. Price 3s. 6d. net. 
—Divided into 15 sections, this work deals with all classes of 
boiler-work in a very complete manner. 

"Vickers News.” Vol. II. No. 15. 20 pp. London: Vickers, 
Ltd.—Contains & number of interesting contributions and good 
photographs. The articles include descriptions of the dry dock 
recently launched at Barrow, cleaning machinery for grain and 
seed, and notes on the Contraflo condenser, &c., and a report of the 
fifty-third annual general meeting of Vickers, Ltd. 

The Journal of the Röntgen Society." Vol. XVI. No. 63. April, 
1920. 40 pp. London: Peroy Lund, Humphries & Co. бв. net.— 
Includes articles on The Action of Induction Coils,“ by Prof. E. 
Taylor Jones, D. Sc., illustrated by oscillograph records; Some 
Aspects of Radiology," by Major G. W. C. Kaye, O. B. E., M. A., 
D. So.; and A Timing Device for Rapid Radiographic Exposures,” 
by E. E. Burnside. 

„The Metropolitan Vickers Gazette.“ Vol. V. No. 85. April, 
1920. 22 pp. 7d. post free.— Includes articles on The Modern 
Cane Sugar Mill," by L. Millar, and а description of an electrio- 
battery locomotive built by Metropolitan-Vickers, Ltd. 

Aluminium.“ Ву G. Mortimer. Pp. viii + 152; 51 figs. 
London: Sir I. Pitman & Sons. 2н. 6d. net. 
` “ Proceedings of the Rugby Engineering Society." Vol. III. 
Session 1918-19. Rugby: The Society.— This volume sets out the 
rules of the Society, and gives а list of members and officers. The 
papers included are The Decimal System," by G. Moores, B. So.; 
" Polyphase А.С. Commutator Motors," by N. Shuttleworth, M. So.; 
and the Tool Room." by E. Hayes. A large amount of space is 
devoted to & reoord of the discussions upon the above papers. 


Trade Announcements.— Messrs. BUCKLEY, SAUNDERS 
AND Co., LTD. (E. A.Chantler), have secured the agencies for South 
America for the Wild-Barfield electric furnaces, and also for the 
Argentine for the A.I. Manufacturing Co.’s electric welding 
machines. Demonstration plants are already in operation at the 
works in Buenos Aires, and can be inspected by applying at the 
offices, 314, Bme Mitre. A demonstration Wild-Barfield electric 
. furnace will also be in operation shortly in Rio de Janeiro. 

TAE OVERSEAS ENGINEERING Co., LTD., has removed to 163-165, 
Great Portland Street, London, W. 1, where it will shortly open а 
showroom. 

The business of the late Mr. W. Rigden, electrical engineer, of 
Princes Road. Ramsgate, has been purchased by MESSsRS. Н. W. 
Воотн & C. Н. BOTTOMLEY. 

THe Economic ELECTRIC Co. have opened new works at 
Latchford Without, Warrington. 


Foreléu  Trade.— APRIL Ficures.—The following 
are the values of imports and exports of electrical goods and 
machinery in April :— 


April. Ino. or 1 months, 1920 
: О 1920. doo. Inc. or dec. 
IMPORTS. & & Á 
Electrical goods, Ko. .. 103.276 — 29,388 — 106,982 
Machinery e» e 1,883,169 + 789,474 ＋ 583,510 


Electrical goods, ko. ... 756,529 + 392407 +1.810,944 
Machinery — ... 4,051,663 42,115,937 + 7,003,485 


RE-EXPORTS. 
Electrical goods, &o. ... 189.522 + 8.861 + 16881 
Maohinery ve .. 123,008 + 75,698 + 255,339 


British Empire Exhibition.—It is stated in the Press 
that the President of the Board of Trade is shortly to introduce a 
Bill for authority to contribute £100,000 to the guarantee fund of 
the forthcoming British Empire Exhibition to be held in London. 
It is understood that the Lord Mayor will shortly convene a public 
meeting at the Mansion House, at which an appeal will be made 
for contributions to the guarantee fund. 


Lead.—In their report dated May 8th, Messrs. G. 
Cawson & Co. stated that there was an ample supply of lead for all 
requirements. The general demand, except for electrical purposes, 
was exceedingly slack, and did not look like improving. 

Messrs. JAMES FORSTER & Co. reported under the same date :— 


On the 6th inst. a report reached London that some of the smaller Unions In 
Australia had decided to accept the terms offered by the mine owners, but 
that the majority ofthe miners still held out. This was, however, considered 
in some quarters to indicate that a settlement of the prolonged strike was at 
last in sight, and some fairly heavy realising for speculative account followed. 
On 7th inst. the market closed at the lowest, the final quotations being: £36 
May, £36 10s. June, £87 July, £37 5s. August, and £37 1(в. September. The 

turnover for the week is approximately 7,000 tons. 

Should it prove to be the case that work on the mines in the Broken Hill 
district be renewed at an early date, we may look for a renewal of the normal 
rate of supply from this quart-r next year, bat in the mewmtime available 

чы gett ag short, und ‘this scarey will probabiy make haeti feft 
Ue Wits © * nube 


Manufacture of Electrical Porcelain in Japan.—In the 
course of а leport on the comercial pottery of Japan, the 
United States Commercial Attaché at Tokio remarks that one 
of the newer developments is the manufacture of electrical 
accessories in connection with the rapidly expanding elec- 
trical industry in Japan. The large high-tension insulators 
demanded by hydroelectric development are made both in 
large factories, such as the great. Morimura plant at Nagoya, 
and also by small individual workshops (on sub-contracts) in 
villages. The large pole insulators are thrown on àn ordi- 
nary wheel which usually is motor driven. When shapéd 
they are passed to & second man who turns them to size 
with а tool. Finally they are carefully finished by hand 
before drying. They are glazed in the clay and fired once. 
One man carrying through all the processes will throw, turn, 
and finish 400 insulators in a day, for which he gets about 
1.70 yen (including a rice etipend). Smaller white porcelain 
goods, insulators, cleats, rosettes, &c., are for the most part 
manufactured in Japan in the households alongside of dolls 
and teapots. They are moulded in plaster of Paris moulds, 
with a lavish expenditure of time and energy, from clay 
purchased ready for working, and are then fired in com- 
munity kilns. With practicall? no overhead charges, such 
small manufacturers are able to compete successfully with 
modern factories. In fact, one large establishment which put 
in an insulator factory has been undercut in price by the 
small independent potters to such an extent that it has almost 
ceased to do business. Prices at the factory in October, 1919, 
for various items were as follows: Two-piece ceiling rosette 
93 in. screw thread, 74 to 8} sen; cleats, 1.4 sen a pair; solid 
knob No. 5, 1.20 to 1.30 yen per 100 (an advance of 60 per 
cent. over 1918); solid knob No. 3, 2.50 yen per 100; split 
knobs, 1.60 yen per 100. | 

[N.B.—Yen-100; Sen-9.04.] 


Auction Sale.—By direction of the Disposals Board 
Ministry of Munitions, Messrs. King & King will sell by auction 
on May 26th and 27th, at Н.М. Dockyard, Portsmouth, machine 
tools. plant, and electrical equipment. On May 28th, at Portishead 
and Portbury, Mr. C. D. Phillips will eell by auction the plant, 
machine tools. electric motors, generating sets, &., of the national 
shipyards. Beachley, Portishead and Portbury. (Place of sale 
notified in catalogue.) Mr. M. Matthews will sell by auction at 
the В.А.О. Depót, Georgetown. Glasgow, on May 19th, machinery 
and plant in stores, including many electrical items. For particulars 
see our advertisement pages. 


Training Engineering Pupils.—Messrs. W. H. Allen, 
Sons & Co., Ltd., of Bedford, have sent us а сору of their 
prospectus of the engineering course which has been recently 
revised. The fee has been reduced to £150. and wages аге paid to 
the students. The course is intended only for those who will either 
proceed to а university or technical college upon completion of the 
course, or who have already obtained a degree or diploma, A 
typical four years’ course is outlined in the prospectus, and the 
time (four years) is distributed as follows :—Forge, pattern shop, 


and foundries, six months; machine shops, six months; fitting 


shops, nine months ; dynamo shop, three months; test bays and 
outdoor work, nine months; drawing offices, nine months ; and 
administrative offices, six months, 


Catalogues Wanted for Chile,.—The D. O. T. has received 
notice from the Commercial Secretary to H.M Legation at Santisgo 
de Chile (Mr. W. F. Vaughan Scott) that the Chilean Association of 
Electric Light Companies are desirous of obtaining complete sets in 
Spanish of the catalogues of United Kingdom manufacturers of 
electrical machinery and accessories, lam ps. &с. Catalogues in 
triplicate should be sent direct to the Commercial Seoretary, 
H.B.M. Legation, Santiago, Chile. 


Telephone Directory.—We Бате received from Messrs, 
SWABHREN, LLD., of 9-11, Phoenix Place, W. C. I. one of the handy 
desk telephone directories which they are distributing to their 
friends. Since reorganising their staff and acquiring new works 
in Holborn, where they undertake repairs to electrical machinery 
(including rewindinge, А.С. and P. C., in which they specialise) up 
to 200 нр. their business has rapidiy extended ; amongst recent 
contracts for power and lighting which they have obtained is that 
of Cassidy's Distillery in Ireland. i 


Corrosion Research Committee —We have received а 
copy of a circular letter which is beiug sent to users of tubes and 
condensers by the above Committee. In accordance with the 
opinion of the Department of Scientific and Industrial Research 
users of tubes, &c., which are the subject of the Committee's 
labours, should be ready to contribute to the cost of the work, and 
an appeal is being made for aid. The Government has agreed to 
contribute an equal amount to that received from usera, which 
latter class includes shipbuilders and shipowners, and, in addition 
to these, insurers of ships are directly concerned, The letter states 
that £1,000 per annum is being received from manufacturers who 
are interested in the research work of the Committee, and it is 
hoped that at least this amount will be forthcoming from the 
users. The letter is accompanied by a summary of the Fifth 
Corrosion Report, and the full report will be sent to subscribers, 
The secretary to the Committee states that Messra. Ellerman 
Lines, Ltd,, have vontributed & 100, sad maay Сорос havs reeporded 


to the 


J MEME ...... 8 


622 


THE ELECTRICAL REVIEW. 


[Vol 86. No. 2,316, May 14, 1990, 


JJ. LH —"UIÓnÓ1Am . 8 


Liquidations and Dissolutions.—UNELMA, LTD., elec- 
trical goods manufacturers, 18, Christopher Street, London, E.C.— 
A meeting of the oreditors of the above was held on May 4th, at 
Anderton's Hotel, E. C., under the presidency of Mr. F. T. Shearcroft, 
who had been appointed to act as liquidator in the voluntary 
liquidation. The statement of affairs presented by the liquidator 
showed liabilities of £20,888, made up as follows :—Share capital, 
43.027; debentures, £3,100 ; cash creditors, £865 ; bank overdraft, 
8991; and trade creditors, £12,905. The assets were estimated to 
realise £4,100, ога deficiency of £16,788. The assets consisted of :— 
Machinery and tools, £3,211, estimated to realise £2,000 ; fixtures 
and fittings, £1,552, expected to produce £500; stock in trade, 
£1,600 ; and book debts, £938, valued at £100. The company was 
registered on July 29th of last year, and took over the business 
which had previously been carried on by Mr. B. Pordes. The cash 
creditors were Mr. B. Pordes and his two sons. A portion of the 
fixtures and fittings were sold when the lease of the premises was 
disposed of. The lease was sold in February of the present year 
for £10,000 payable in cash, and it was understood that the money 
. was used to pay pressing creditors whilst the other creditors 
received 20 per cent, of the amount due tothem. The lease had 
about 18 years to run. Complaint was made by oreditors that plant 
was ordered as recently as February 20th, and that goods were 
ordered on March 19th last. Thesolicitor tothe company said that 
Mr. Pordes had been made а bankrupt, and but for that a prosperous 
business would still be in existence. When the company was 
formed, it took over the liabilities of Mr. Pordes, who was sub- 
stantially the only person in the company. The latter was formed 
in order to obtain further capital, and about £5,000 was secured. 
Mr. Е. Н. Hawkins ssid that when the company was formed, it 
acquired machinery and tools valued at £3,622, and stock of the 
value of about £9,000, while the liabilities transferred were only in 
the neighbourhood of £7,000. In other words, the company started 
with solid assets of £12,000, & sum of £3,000 was obtained on 
debentures, while the lease was sold for £10,000. That madea 
total of £25,000, and the creditors wanted to know where the 
money had gone. The solicitor said that a loss of about £10,000 
had been sustained in connection with the manufacture of certain 
batteriés. Mr. Hawkins also pointed out that he had been 
appointed to act as the trustee in the bankruptcy of Mr. Pordes, 
and the accounts prepared showed that the business had been 
making a profit of at least £1,600 per annum. It appeared that 
the company had only discharged £3,000 of the liabilities, which it 
took over at its formation. 

Dissatisfaction was expressed at the position disclosed, and it was 
decided that an application should be made to the Court for the 
appointment of Mr. E. H. Hawkins, I. A., of Messrs. Poppleton, 
Appleby & Hawkins, 4, Charterhouse Square, E.C., as the liquidator 
of the company. A committee of inspection was also nominated, 
consisting of Mr. W. Osborn (Messrs. Coleman & Appleby); Mr. 
Simon Biheller (Messrs. Weiss & Biheller); Mr. T. A. Pullen; Mr. 
Е. Funk (Messrs. Duffield & Funk); and Mr. R. W. Vining 
(R. W. Vining, Ltd.). 

D. HuLETT & Oo., LTD —Particulars of claims must be sent to 

the liquidator, Mr. J. D. Broad, 1, Walbrook, E.C., by June 7th. 
. WORSSAM & EDWARDS, electrical engineers and contractors, 302, 
Upper Richmond Road, East Sheen. and Newman Passage, Newman 
Street. London, W.—Messrs. P. Worssam, W. D. Edwards, and 
S. М. Fordyce have dissolved partnership.  Messrs. Edwards and 
Fordyce will attend to debts, &c., and continue to trade only at 
302, Upper Richmond Road, East Sheen. 

THACKER, BELL & Co., LTD.— Mr. Е. H. Agar, of Pinner's Hall, 
Austin Friars, Е.О, has been appointed an additional liquidator by 
an order of the Court. 

' BBITISH ELECTRICAL ACCESSORIES, LTD.—Winding up volun- 
tarily. Liquidator, Mr. W. A. Judge, 72, Market Street, Bradford. 

Peto & RADFORD, Ltp.—A meeting of members is called for 
June 16th at 50, Grosvenor Gardens, London, S. W., to hear an 
account of the winding up from the liquidator, Mr. F. С. Hart. 

' New Pero & RADFORD ACCUMULATOR Co., LTD.—Meeting of 
members is called for June 15th at 50, Grosvenor Gardens, S.W., 
to hear An account of the winding up from the liquidator, Mr. 
Е. 9. Hart. 

` SINCLAIR, PAGET & Co., electrical engineers and manufacturers. 
8, New Inn Yard, Shoreditch.—Mr. W. P. 8t. John and Mr. H. 
‘Ashdown have dissolved partnership. Mr. W. P. St. John will 
attend to debta. 

CAMAROFF & HARRIS, electrical engineers, 114, Cross Stamford 
Street, Leeds. Mr. J. Camaroff and Mr. L. Harris have dissolved 
partnership. Mr. J. Camaroff will attend to debta and continue 
the business in his own name at the same address. 


Bankruptcy Proceedings.—G. F. KivERON, electrical 
engineer, Sheffield.—Receiving order made May 7th on debtor's 
own petition, 

Office Equipment.—There is now running at the Royal 
Agricultural Hall—it closes to-morrow, May 15th—a Business 
Exhibition, where & great variety of office furniture and equipment 
{в effectively on view. The exhibits include roll-top and other 
desks, filing cabinets, card-index systems, type-writing, time- 
checking, tabulating, calculating, addressing, duplicating, and 
other machines and devices, stationary and printing, publicity and 
advertising literature, &., also illuminated signs and telephones. 
The exhibitors of telephone equipments, include the Relay Auto- 
matic Telephone Co., Ltd., the Telephone Manufacturing Co.. Ltd. 
(West Dulwich), and the Reliance Telephone Co., Ltd. Rawl- 
plug outfits are &hown by the Rawlplug Co., Ltd.; the Lazilite 
Co. show extending brackets for telephones and electric lighting ; 
the Phonotas Co, Ltd., exhibit their telephone cleansing and 


sterilising service ; the Marooni International Code Co. are present 
with their coding system ; the “ Dictaphone” Co., Ltd, exhibit 
their time-saving system and apparatus; and the "Dictograph " 
apparatus is demonstrated by the Dictograph Telephones, Lid 
The Gledhill Brook time recorders, and the Magneto electrio time 
systems, are also in evidence. Quite а number of the machina 
referred to are driven by very small electric motors, 


Electrical Exports to Guatemala.— The Department of 
Overseas Trade has received a cablegram from Н.М, Consul at 
Guatemala stating that all restrictions on importe have been with- 
drawn by the new Government. Manufacturers of electrial 
appliances are now informed that export may be made to Guatemala 
without difficulty being made by the authorities in their clearance 
at Customs House, as has hitherto been the case, There is great 
demand for telephone instruments. 


Solidite Switchboards.—In view of the diffcalty 
experienced in obtaining slate, porcelain, and marble, the Improva 
SoLIDITE Co. LTD., of Advance Works, Jews Road, London, 
8.W. 18, inform us that they are making a speciality of supplying 
all sizes of slabs for fuses, awitchboards, &c, There are many 
advantages in using this material where large quantities are 
required, there being no drilling to be done, as the company ar 
able to mould the holes into their material. Solidite is an excellent 
insulator, and is non-hygroscopic. 


Whitley Councils. — Home Counties Inpustau 
CouNcIL (No. 9 AREA).—In view of the fact that certain under. 
takings were not carrying out the recommendations of the Joint 
Council, the Council viewed the situation with much concern. and 
felt that it was incumbent upon it to take further action, and the 
following special resolution was therefore paased :— 

" Resolved that this Council supporte any action that the Trade 
Union side of the Council decides to take in order to bring 
defaulting undertakings into line in conforming with the resolu. 
tion of the Council dated March 31st, to the effect that an advance 
of 3s. per week be paid to all employés by electricity supply under 
takings in the Home Counties (No. 9) Area, as from April lst, 1920, 
since by the action of such undertakings in not carrying out the 
recommendations of the Council the matter of fixing basic rates is 
being delayed, and, further, the antagonistic attitude thu 
indicated disturbs the whole of the relations between employers and 
employed.” 

It being reported that the Gillingham Corporation had resolved 
not to follow such recommendations of the Industrial Council, s 
special letter was addressed to the town clerk requesting him to 
draw the Council's immediate attention to the above resolution. 


Strike.—The labour dispute at the Enfield Edisman 
Cable Works has been settled, and the men returned to work on 
Wednesday last. 


л a 


LIGHTING AND POWER NOTES 


Aberdeen. — New  BoILER PLANT. — The Electricity 
Committee has approved the electrical engineer's proposal to 
purchase additional boilers and accessories, at a cost of £8,250. 


Batiey.—Loax.—On the recommendation of the Ele- 
tricity Committee, the Corporation is applying for sanction to 
borrow £10,000 for a rotary converter and switchgear, and £4,600 
for mains extensions and services. 


.Barnstaple. — NEW PLANT AND PRICE INCREASE.— 
Mr. J. S. Highfield, the expert engaged by the Town бошай 
report and advise on the electricity works, recommends th 
installation of two 500-Kw. steam turbines and two boilers ani 
engine sets, at an estimated cost of £39,000, and an application 
for the maximum price of energy to be increased from 8d. to lt. 20 
per unit. 


Belfast.—New PLANT.—It was announced at а recent 
meeting of the Council that Lord Pirrie had placed a hall si the 
Council's disposal for the installation of a 6,000-Kw. generator, ad 
had also offered to provide the necessary boiler-power. 12 
enable the Council to supply the additional power required by 
Messrs, Harland & Wolff and the general public by November nett 


Bideford (Devon).—EveEcrricrry SuPPLY.—À survey 
of the town has been made by Messrs. Crompton & Co. 
with a view to forming a company to provide electricity before 
next winter. 


Birkenhead.—ApDiTIONAL Loan.—The Town Comi 
has decided to apply for sanction to borrow an additional sum 
£16,701 for the provision of high-pressure electricity "i 
mains, &c., to supplement the amount sanctioned on April 13th 


Bristol.—Distrisution Cosrs.— The Corporation M 
informed the Warmley Rural District Council that dg 
electricity supplied to outside areas cannot be reduced to gr 
level as those in force within the city, owing to the extra 
distribution, It is pointed out that the Corporation he TL. 
several thousands of pounds- on mains extensions in the ^ i 
area. ee p” 75 


L^ ig ael рат SUE 


be taxed to the utmost limit. 
the size contemplated when the foundations were laid. In view of 
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Blackburn.—New Power SrTATION.— The foundation 


| stone of Blackburn's new electricity generating station at White- 


birk is being laid to-morrow. The enterprise will cost about 
half a million sterling. The undertaking is being constructed 


.under the Electricity Supply Act to serve not only Blackburn, but 
.& wider area outside. 


The engineer-in-chief is Mr. P. P. Wheel- 
wright, M.I.E.E. The general work has been placed with the 
English Electric Co., Ltd., of Kingsway, London. The works have 


the advantage of the close proximity of railway and canal. The 


construction of the buildings and part of the foundation work has 
been placed in the hands of the Consolidated Construction Co. The 
foundation work is of reinforced concrete on the Hennebique 
system, designed to give ап evenly-distributed load over the whole 


area. There are over 450 tons of steel reinforcing bars іп the 


foundation work. The bunkers will have a capacity of 1,200 tons 


of coal, and a 20-ton crane will assist in the work of unloading. 


The steel bunkers and conveyor plant are being made by the 
English Electric Co. with the Mitchell Conveyor and Trans- 
porter Co. There will be eight boilers of the latest Babcock 
and Wilcox type, with super-heaters, economisers, &c. In the 
engine-room there will be two 10,000-Kw. turbo-alternators, 
running at a speed of 1,500 R.P.M. and generating at 6,600 volts 


three-phase. It is hoped the work will be sufficiently advanced to 


enable one generating set to be put into operation about the end 
of the year. There will be ample scope for future extensions. 
There are to be dining-rooms for the stokers and engineering staff, 
lavatories, bath-rooms, dark-room, cleaners’ equipment, stores, 
laboratory, and a workshop, &c. А great quantity of peat is on the 
site, and Mr. Wheelwright has been considering using it as fuel. 
A Bcandinavian expert has reported favourably on the question. 
The proximity of this generating station to Greenbank Gasworks 
will also make feasible the use of gas for fuel should circumstances 
allow it. 


Bradford.— PROPOSED NEW PLAN T.— The Electricity 
Committee has adopted & report by the engineer on the growth 
of demand for electricity and the need for extension of plant. 
The engineer recommends the obtaining of estimates for a new 


-boiler-house building, four boilers and necessary equipment, at the 


Valley Road Works, at a total cost of £322,700. This is the last 
extension which can be made at Valley Road, as the site will then 
The station is already four times 


the certainty that the demand will continue to grow, and that the 
only way to meet it will be by a new station, the Committee recom- 
mends that а resolution be sent to the Electricity Commissioners, 
pointing out the vital necessity for the immediate provision of a 
capital generating station for an area which should include Brad- 
ford ; and, further, conveying the willingness of the Bradford Com- 
mittee to proceed without delay with the construction of such a 
station on the Bradford Corporation's large estate at Esholt if the 
Commissioners deem such procedure desirable. The Esholt estate 
із close to the Midland Railway main London-Scotland line and the 
River Aire. 

FusED CABLE.—On May 5th a high-tension cable uader City 
Road fused, resulting in an explosion and the blowing up of two 
manholes. The mishap is attributed to the soaking of the 
ground by the recent heavy rains. Ап immediate result of the 
occurrence was the cutting off of supply to one department of à 
local iron works. 


Burnley.—CoNbiTIONS ОЕ SU PPLT.— In deciding to 
grant an application by the Healey Wood Mill Co. for a supply 
of electricity to drive a 50-H.P. motor, the Electricity Com- 
mittee, in addition to requiring an agreement as to the extent of 
the supply, also stipulates for an undertaking by the company not 
to consume electricity after 4.45 p. m. in the winter months, if so 
required by the electrical engineer. 


Canada.—O wing to the inability of the Hydro-Electric 
Commission to supply power, Baldwin's Canadian Steel Industry at 
Toronto will probably move elsewhere.— The Times. 


China. — FoocHow UNDERTAKING. — The Foochow 
Electric Co., which is owned by Chinese shareholders, and has a 
monopoly of the sale of electrical energy in Foochow and its 
suburbe, is extending its service as far as Hung Shan Chiao, about 
eight miles distant. The company has two 1,000-Kw. turbine 
sets, employs about 100 people, and has installed over 47,500 
lights of 16 C.. average. Plans have been made to extend the 
plant and install a tramway system in Foochow. 


Coal Shortage.— ELECTRICITY UNDERTAKINGS AFFECTED. 
~—The coal shortage has become very acute in several districts. 
The Swansea electrical engineer informed the Electricity Com- 
mittee, on May 6th, that only half the proper supply was being 
received, and the position regarding power supplies for local 
industrial undertakings was becoming very serious. It was agreed 
that the Mayor (Alderman Sinclair) should consult the Coal 
Controller, and endeavour to secure preference in the matter of 
coal supplies. Last week the chairman of the Salford Electricity 
Committee atated that only two and a-half days’ supply of coal 
remained in hand. The Manchester City Council recently expressed 
the opinion that coal intended for Manchester was being diverted 

Where, and the reserve was only sufficient for two weeks' 
Шала: At Accrington the complaint is not merely of shortage, 
| ut the quality of the coal is stated to be extremely bad, 


, Coleraine,—ErxcrRICITY SuPPLY.— The Urban District 
Council has refused permission to a private company to carry out 
an electric. supply scheme, and bas decided to call in a consulting 
engineer with a view to adopting a municipal scheme, . 


Culiomptoa. — ELECTRICITY | SuPPLY SCHEME. — А 
meeting of residents has adopted an electric light and power 
scheme for the town, the capital for which is estimated at 410,000. 
The use of overhead wires is proposed. | 


Dartford.—PrLANT  ExTENSION.— The Urban District 
Council is recommended to extend the plant at the electricity 
` works, including the provision of a rotary converter of approxi- 
mately 700-Kw. capacity, and a boiler. 


Darwen.— YEAR’s WorKING.—The profit upon the elec- 
tricity undertaking for the year ended March 31st, 1920, was £1,321, 
the largest since the inception of the works 20 years ago. Laat 
year there was a loss of £1,140. The success is obiefly due to the 

economy effected in fuel consumption, which has been decreased by 
20 per cent. per unit generated. 


Dominican Republic. —HYDRO-ELECTRIO PLANT.—The 
Compania Anonima Dominicana de Agua, Luz, y Fuerza Motriz of 
Santiago, Dominican Republio, will begin work at once upon the 
construstion of a hydro-electric plant on the Jiminoa river in the 
mountainous interior of the Province of La Vega. The location 
chosen is about 26 miles south of the nearest railway station, La 
Vega. There із э rough trail from that city to Jarabacoa, but a 
road will have to be built to oover the rest of the distance. 
Because of the difficulty of transporting heavy machinery over 
this rough trail, only a 1,000-H.P. power plant will be installed at 
firat, the intention being to build a light electric tramway from La 
Vega to the company's property before proceeding to install the 
larger plant, which will then supply light and power to La Vega, 
Salcedo, San Francisco de Macoris, Moca, and other small towns in 
the Cibao, as well as to Santiago and Puerto Plata, which are now 
1 phod by the company’s plant at Puerto Plata. — Commerce 

porta. 


Dover.— LOANx.— The Town Council has applied for a 


loan of £1,000 for cables, &c., for the new housing site. 


Dublin. —1880Е or Srock.—At a recent meeting of the 
Corporation, a resolution was adopted to issue City Stock to the 
value of £27,500, the proceeds to be devoted to the extension of 
the electricity supply undertaking. 


Exeter.—NEw Puant.—The difficulty of obtaining 
plant within a reasonable time has prompted the City Council 
to look well ahead in order to be able to meet future requirements, 
and the approval of the Electricity Commissioners to the purchase 
of additional turbo-alternators is being sought. 


Fintona (Co. Tyrone), — Ривыс Ілонтіхо. — The 
County Council has given the new Electric Lighting Co. permission 
to erect the poles and lines necessary for public lighting. 


Kendal.—Nxw ScHEME.—It was stated at a Council 
meeting on May 5th, during a discussion on the new electricity 
scheme, that the cost would be from £8,000 to £10,000. The Elec- 
tricity Committee recommended that Major Milnes, electrical 
engineer at Lancaster, be requested to prepare а report on the 
development of the existing electricity undertaking во аз to meet 
prospective needs. It was decided to adopt the recommendation 
subject to the Electricity Commissioners' approval. 


Kirkcaldy.—SALE oF UNDERTAKING.—As the Elec- 
tricity Commiasioners will not sanction extensions to the Town 
Council's power station, it has been decided to sell the whole of the 
undertaking to the Fife E.P. Со., & course which has received the 


Commissioners' approval. 


Liverpooi.—HousE Licutma.—It has been decided to 
extend the electric mains in connection with the Housing Com- 
mittee's schemes at a cost of £45,000. This includes the electric 
lighting of artisans’ dwellings in course of erection. 


London.—St. MARYLERONE.—The Borough Council has 
notified consumers that a rebate of 124 per cent. will be made on 
all charges for the March quarter. This includes the allowanee 
made in respect of the reduction in the price of coal, which will 
remain in force until the Coal Prices Order is revoked. 

The Borough Council has offered to give z bulk supply to 
Hampstead Borough Council at the rate of £3 per KW. of 
maximum demand plus ‘7d. per unit (with fuel averaging 258. 
per ton) plus '0154. per unit for each increase of 6d. per ton in 
the price of coal. The Electricity Commissioners have approved 
this, and the Hampstead Council is negotiating for а supply of 
1,500 KW. 

LoANs.—The Finance Committee of the L.C.C. recommends 
sanction of the following loans ;—Hackney Borough Council. 
£11,500, for the purchase of motor converters, and Hammersmith 
Borough Council, £11,860, to defray the borough's share of the 
cost of linking-up with the Battersea and Fulham undertakings. 


Mid-Lancashire, — ELECTRICITY DISTRICT. — A joint 
gathering at Preston having discussed the delimitation of an area 
under the new Electricity Act? passed a resolution that it was desirable 
to define a separate electricity district of Mid-Lanoaahire, including 
the areas of the following authorities :—Accrington, Bacup, Black- 
burn, Blackpool, Burnley, Colne, Darwen, Haslingden, Nelson, 
Preston, Rawtenstall, Brierfield, Fleetwood, Lytham, St. Annes, 
and Whitworth, 


—..ññ ͤ—ͤ—̃— !k— A •nwnᷣü—mĩ—P—— ͤ—P—pp—— —— —Ä—ͤ— 9 
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Portrush,—LoaN.—On the reoommendation of Mr. W. 
Pleasanoe, consulting engineer, the Urban Counoil hasdecided toapply 
for a further loan of 41,000, to cover the cost of building the elec- 
tricity generating station, making the total loan for the eleotric 
lighting scheme £16,000. 


Tonbridge,——CanLe ExTENSIONS.— The Urban District 


Council is to apply for а loan for cables, and the supply is to be 
extended to Barden Park, at an estimated cost of £1,800. 

Housing ScHEME.—Building has begun on the 500 houses to 
be provided under the local housing scheme. Electrio light as well 
as gas will be available in the houses. 


Severn Valiey.—ELxerTRICITY District.—With reference 
to our last week's note under the above heading, the new electricity 
district proposed to be established by the Electricity Commissioners, 
is to include the cities and counties of Bristol and Bath, and parta 
of the counties of Gloucester, Worcester, Somerset, Wilte, Mon- 
mouth, and Hereford. Objections or representations may be made 
on account of the inclusion of any area in, or the exclusion of any 
area from, the district so provisionally determined and all such 
objections or representations must be made in writing addressed to 
the Secretary, Electricity Commission, Gwydyr House, Whitehall, 
London, S.W.1, stating the grounds upon which the objections or 
representations are made, and must reach the said offices not later 
than July 31st, 1920. It being apparent to the Electricity Com- 
missioners that the existing organisation for the supply of elec- 
tricity in the district so provisionally determined should be 
improved, notice is given in the London Gazette, May 4th, that they 
intend to hold a local inquiry into the matter, and any authorised 
undertakers as defined in the Electricity (Supply) Act, 1919, any 
County Council or District Council, and railway company using or 
proposing to use electricity for traction purposes, any large con- 
sumer of electricity and any association or body directly concerned 
with the production or use of electrical energy within the district 
may "before July 31st, 1920, submit in writing a scheme for 
effecting such improvement in organisation, including the forma- 
tion of a joint electricity authority for the district, and any 
proposals for altering or adjusting the boundaries of the district so 
provisionally determined. 


Shipley.—Braprorp’s THanxs.—The District Council 
has received from the Bradford Corporation thanks for its ready 
co-operation in taking over portions of the Corporation electricity 
load in the emergency caused by breakdown of plant in October, 
1919. 


Swansea.— Mains EXTENSIONS.—In accordance with the 
recommendations of the electrical engineer, the Council is to carry 
out extensions to the public supply mains, at a cost of £5,000, and 
to lay a private main, costing £3,000, to a local brickworks and 
laundry. 


Tarton.— ExTENSIONS.— Extensive alterations and exten- 
sions in the electrical services are contemplated. The scheme pro- 
vides for four distinct areas—Bradshaw, Egerton, Horrobin and 
Edgworth, and each undertaking, whilst complete in itself, will be 
linked up with the other districts. The chairman of the Electricity 
Committee states that if the scheme is carried out, it will enable 
every part of the area to be supplied with the exception of 
Belmont and Entwistle. A sub-station will have to be erected at 
Bradshaw. А sum of £17,855 will be necessary to carry out the 
work, and sanction is being sought for the borrowing of £20,000. 


Twickenham.— Maximum PRICE ORDER.—An order has 
been issued fixing the maximum price for electricity supplied by the 
Twickenham and Teddington Electric Supply Co. at 10d. per unit, 
as from December 31st last. 


Wrexham.— ExTENSIONS.—The Town Council has applied 
for a loan of £17,260 for a boiler, stoker, economisers, water softener, 
buildings, &о., and has sealed an agreement with the Bernard 
Oppenheimer Diamond Works, Ltd., for a supply of energy to its 
works at Acton, the cable to be used for other supplies at Acton. 


Wallasey.—ExXTENSIONS.—The Corporation is about to 
enter into contracta for the work of extending the electricity 
undertaking. The cost is estimated at £76,240. As an indication 
of the need for extension it is stated that the number of consumers 
has increased from 5,217 a year ago to 5,584, and the number of 
units generated has increased from 669,989 to 874,095. The question 
of supplying electricity to Birkenhead is also being considered. 


Wimbiedon.— LoaN.—The Town Council has applied for 


а loan of £40,000 for new steam-raising plant for the electricity 
works, 


TRAMWAY AND RAILWAY NOTES. 


Bury,—ExPLovEs' WAGES.— It having been reported 
to the Tramways Committee that the Tramway Industrial Council 
had agreed to the increasing of the Manchester and Salford 
employés basic rates by jd. per hour, the Committee haa decided to 
prepare a case to be submitted to the Industrial Council, showing 
that Bury cannot afford to grant such.an increase to its tramway 
workers. 

YEARS WORK INd.— The profit upon the undertaking for the 
past year, £5,376, is to be transferred to the reserve fund, and it is 
stated that this is the first period in which the system has failed to 
contribute to the relief of the rates. 


Bristol.—Fare IN ORIASI.—It is announced that tbe 
directors of the Bristol Tramways Co. intend to increase all fares 
on the system by at least 50 per cent. above the pre-war rates. 


Canada.— TRAMWAY STRIKE.—London (Ontario) tram- 
ways, of wnich the staff is on strike, are being run by the Pro- 
vincial Railway and Municipal Board, which is inquiring into the 
tramway company’s ability to pay the increased wages demanded 
by the strikers.— The Times. | 


Croydon.— Fare  INcREASE.— Tramway fares, which 
were originally 14., are to be increased to 3d. 


Continental, — AUSTRIA. — In connection with the 
impending electrification of the Arlberg Railway, the State 
Railway Administration proposes to electrify the Innsbruck- 
Landeck aection.— Economic Review. ' 


Darlington.— TRANSPORT EXTENSIONS.—A report upon 
the proposed extension of passenger transport to the Brinkburn 
Road district, has been presented to the Electricity and Light 
Railways Committee by the manager. А single line tramway 
track is estimated to cost about £17,000 per mile, overhead equip- 
ment £2,400 per mile, and a feeder cable £700. The cost of a 
single-line track from Greenbank Road corner to the N.E.B. offices 
via Greenbank Road, Hollyhurst Road, and Major Street, would be 
£19,000 ; via Salisbury Terrace and Wilson Street, $20,950; from 
Northgate, viz Hopetown Lane and Brinkburn Road, £16,050. 
Two new double-deck cars would cost £2,760 each, but further 
expense under this head might be obviated if a 12 minutes’ car 
service were introduced. A double-deck bus capable of holding 46 
passengers would cost £1,920. The comparative total charges per 
car-mile are estimated as follows :—Greenbank Road route: 
Tramway, 22°8d. ; railless сагв (double deck), 21°2d. ; 'buses (double 
deck), 29°3d. The respective charges for the Salisbury Terrace 
route would be 23d., 21°2d., and 29'3d. ; and for the Hopetown Lane 
route, 21°7d., 21'1d., 29°3d. | 


Durham.—PRoposED TRAMWAY.—At a meeting of Dur- 
ham County Council, on May 5th, it was agreed that it was desirable 
to apply for powers to construct either а tramway er a light railway 
from the terminus of the Gateshead Co.'s system at Low Fell to 
Chester-le-Street ; the surveyor was instructed to prepare a report 
on the matter, and the Parliamentary Committee to consider the 
question of promoting a Bill for the purpose, 


Johannesburg.—TRAMwAY STRIKE.—On May 6th the 
tramway employés suddenly ceased work owing to the suspension 
of & conductor. 


Maidstone. — Ex-SERVICE MEN as CONDUCTORS. — 
The Corporation has decided to employ a number of ex-Service 
men in place of women conductors on the borough tramway- 
cars. It is understood that the whole of the women will be 
gradually discharged in favour of partially disabled men.— 
The Times. 


London.— TRAILER Cars.—The London County Council 
has secured the approval of the Ministry of Transport to + 
temporary extension in the use of trailer cars which were intro- 
duced during the war. 

L.C.C. FARE CONCESSION.—On May 10th the scheme of charging 
а maximum fare of 2d. between the hours of 10 a.m. and 4 p.m., 
which has been in operation on the L.C.C. system south of the 
Thames since April 19th, was extended to the north of the river. 

NEW ELECTRIC RAILWAY BTOCK.—The Metropolitan Railway 
Со. is expecting new electrical stock shortly. The electric loco- 
motives now in use to haul steam stock over the electrified lines 
are to be re-equipped so as to have a capacity of 1,200 H.P., instead 
of 800 H.P. 

In 1913 the number of passengers carried by the London and 
South-Western Railway Co. in the area it haa since converted to 
electric traction waa 25 millions, The number fell in 1918 to 
23 millions, but in 1919 it rose to 48 millions, an increase of 70,000 
per day, as compared with 1915. The extension of the electrifica- 
tion to Guildford, ria Leatherhead and Cobham, is contemplated. 

ACCIDENTS.—On Wednesday afternoon last week all the electrio 
train service to the Thames Valley was held up owing to the 
derailment of an electric train at Waterloo Station. A Bakerloo 
train caught fire on Friday evening last week; the electricity 
aupply was cut off, and all the passengers were got out of the train 
safely. 

Owing tothe fusing of a cable at the Lots Road power station 
on May 9th electric trains were brought to a standstill for half an 
hour. 


Merthyr Tydfil, — ELECTRIC VEHICLE. — The Town 
Council has applied for a loan of £1,310 for the purchase of an 
electric vehicle. 


Nelson,— FARE INcREAsE.— Tramway fares are shortly 
to be increased, and it is understood all 14. fares are to be 
abolished, 


St. Аппеѕ, — TRAMWAY PURCHASE.—It is stated that the 
Bill being promoted in connection with the purchase of the Black- 
pool, St. Annes, and Lytham Tramway Co.'s undertaking by the 
Council will soon be passed. The purchase price is to be £135,000, 
and the system will change hands on November 1st next; 25 per 
cent. of the profits earned in the Lytham area is to be paid to the 
Lytham Council, M 
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Readind.—YzAB'a Workine.—The Corporation Tram- 
ways Committee reports a deficit—the first reoorded—on the year's 


working of £6,787, as compared with a net profit of £5,061 last 
year.— The Timas. 


Wages in the Tramway Iudustry.— The Joint Industrial 
Oouncil for the Tramway Industry for Yorkshire, Linoolnshire and 
North Derbyshire, at Leeds last week, made the following reoom- 
mendations to the National Council. The area is divided into four 
groups. Group number one embraces Huddersfield, Bradford and 
Hull, in which the rates of pay are to be increased by Id. per hour; 
group two, Sheffield апа Leeds, inorease jd. per hour ; group three, 
Halifax, Doncaster, Chesterfleld, Lincoln, York and Barnsley, 
increase id. per hour; group four, Wakefield, Heavy Woollen Dis- 
triot, Keighley, Rotherham, Mexboro', Dewsbury, Ossett and 
Grimsby, no advance recommended. The men’s representatives on 
the Counoil are to ask the National Council for alterations to the 
grading system ; ld. per hour on the basic rate, to make the total 
advance in wages up to 10s., including 5s. and ls. granted by the 
National Council last March. The advances recommended are 
retrospective*to March 29th. A meeting was held to consider the 
employés' claim of & 108. per week inorease, the question of settle- 
ment having been referred by the National Council to the areas, 
Alderman Herbert Brown, of Leeds, presided over the meeting. 
А complete agreement not being reached, the recommendations of 
both sídes were referred back to the National Council. The main 
point of difference between the two sides was that of differentiation 
between various towns’ undertakings, the employers maintaining 
that some differentiation was necessary, whereas the men's repre- 


sentetives pressed for a flat rate all round. 


York.— FURTHER FARE INcREASE.—At a recent City 
Council meeting it was stated that the increase of all fares by 4d. 
had resulted in a decrease of 1 per cent. in the number of passengers 
and an increase of 25 per cent. in the revenue. More revenue was 
still required, and powers were being sought to raise workmen's and 
children's fares, with a minimum of ld. In spite of strong 
opposition by the Tramways Committee, owing to the financial loas 
whioh will be involved, а resolution instructing the Committee to 
institute penny fares for short stages as a three months’ experi- 
ment was carried. | 


Н 
і 


а 4 
TELEGRAPH AND TELEPHONE NOTES. | 


Australla.— WIRELESS TELEGRAPHY.—At the Associated 
Chambers of Commerce's recent conference at Sydney, a motion was 
unanimously passed that the Commonwealth Government be 
asked to do ita utmost to have the present Paciflo cable duplicated 
at the earliest possible moment, and also arrange for wireless 
communication with the U. S.A., Canada, and other parts of the 
world." . 
` TELEPHONE REVENUE.—Some instructive figures relating to 
long-distance telephone trunk lines in Australia were also given 
by a delegate at the conference. According to this information 
the cost of upkeep and operation, including interest, for the year 
ending June 30th, 1919, was:—Sydney-Melbourne, £2,799 ; Mel- 
bourne-Adelaide, £1,897. The net profit on the Sydney-Melbourne 
line for the last few years was as follows :—1913, £2,787 ; 1914, 
£3,041; 1915, £4,283 ; 1916, £5,873 ; 1917, £7,643 ; 1918, £9,170; 
1919, £9,800. The Adelaide-Melbourne line showed a profit in 
1919 of £3,535. Last year the Sydney-Melbourne line showed а 
revenue of £12,099 ; in 1918 it was £11,928 ; and in 1917 £10,358, 
The Adelaide-Melbourne line showed the following revenue :— 
1917, 84,266 ; 1918, 24,706; 1919, £5,432. The cost of the lines 
was :—Sydney-Melbourne, £41,270 ; Melbourne-Adelaide, £16,690. 


Belglum.—T1wEÉ SIdxALS. -M. Bijourdan, а member of 
the Academy of Soience, has been appointed а director of the 
International Science Bureau, founded at Brussels, which is to 
send time signals all over the world by wireless telegraphy. It is 
reported that efforts are being made to transmit such signals by 
means of musical continuous waves at 200,000 metres wave 
length. The Bureau will transmit the time signals at 10.30 a.m. 
and 11 p.m. 


Cable Delays.— The Financial Times draws attention 
to a curious consequence of the war, namely, that commercial 
houses in England have drifted into the habit of handing in their 
Continental traffio and long-distance cables rather late in the day. 
This habit has continued, although the service is now improved. 
The incidence of traffic as it is to-day is altogether different from 
the incidence of traffic as it was in pre-war days, and it would be 
as well perhaps that commercial firms and houses should realise 
that telegrams handed in in the morning for the Continent or for 
long-distance transmission would now be given a service practically 
equal to pre-war times. 


Italy.— WIRELESS COMMUNICATION.— Wireless commu- 
nication has been established with Germany between stations at San 
Paolo, near Rome, and Königswsterhausen. The service is at 
present only available for an hour at a time. 


London.—WIRELEsS Press News.—A wireless receiving 
set has been installed in the London office of the Daily Mail. The 
apparatus, which was put into experimental operation on May 10th, 
ів. = the Marconi valve type, employing а 6-ft. wooden-frame 
aerial, | 


Sweden.—Telephonio communication has been estab- 
lished between Finland and Sweden, the line between Tornea and 
Haparanda having been completed.—Technical Review. 


United States. — CABLR Rates.—The trans-Atlantic 
cable companies have decided that the rates from Germany to the 
United States shall be the rates from Havre and Brest, plus the 


oharges from Germany to those places. The rates as from London 
have been assimilated. 


West Indies.—CasLe CommunioaTion.—Oable com- 
munications wereamong the subjects discussed at the recent meeting 
of the Associated Chambers of Commerce of the West Indies, held 
at Barbados. The existing cable service between Great Britain and 
the West Indies received much adverse criticism. With the 
exception of Jamaica, these Colonies have the most imperfect tele- 
graphic communication with the Home Country of any British 
possession throughout the world. This is evidenced by the 
fact that messages from British Guiana and Trinidad rarely take 
less than 10 days in reaching London, and frequently take as long 
as three weeks. Further, when they do arrive, they are so muti- 
lated as to be frequently undecipherable. The conference proposed 
as a remedy that an all-red cable route should be provided, and 
agreed that the Law Officers of the Crown should be asked 
whether the present broken state of the cables had not provided 
sufficient cause for a termination of the existing agreement 


between the Imperial Government and the West India and Panama 
Telegraph Co. , 


CONTRACTS OPEN AND CLOSED. 


(The date in parentheses at the ond of the par indicates 
the лр} dig the ELECTRICAL REVIEW in Peek the " Official 
Notios " appeared.) | 


OPEN. 


Australla.— MELBOURNE.—May 81st. Victorian Rail: 
ways Department. Four 4,500-Kw., 1,500-volt traction converter 
sets, and eight 1,000-Kw., 1,500-volt ditto. (April 30th.) | 

SYDNEY. — August 4th. N.S.W. Government Railways and 
Tramways. Two 1,000-Kw. sub-station units. Chief Electrical 
Engineer, 61, Hunter Street, Sydney. 

July 18th. City Council. Maximum demand indicators. Electric 
Lighting Department, Town Hall, Sydney. 

PERTH. — July 14th. P. M. G. a Department. Telegraph and 
telephone instruments (various parte). Schedule 674. 

June 16th. P.M.G.’a Department. Telegraph and telephone 
instruments (various parts). Schedule 680. (See this issue.) 


Barnes.—June 7th. Urban District Council Electricity 


Department. Coal-handling plant and overhead steel or ferro- 
concrete bunkers. (See this issue.) | | 


Belfast.—May 19th. Electricity Department. 
handling plant. (May 7th.) 


Dundee.— May 21st. Electricity Department. Excavations 
and reinforced conorete foundations and extensions to Carolina 
Port generating station. Mr. H. Richardson, M.Inst. E E., General 
Manager апа Engineer, Electricity Department, Dundee. 


Glasgow.— May 21st. Electricity Department. Cables 
(small india-rubber cables and flexibles), meters, and arc lamp 
carbons, for 12 months. (See this issue.) 


Coal- 


LIacoln.— May 24th. Electricity Department, Coal- 


handling plant. (April 231d.) j Е 

May 15th. Electricity Department. New or second-band turbo- 
alternator, 1,000 to 2,000 K. v. A., 6,600 or 3,300 v., 50 periods, com- 
plete with condenser and all accessories. (May 7th.) 


Leeds.— June 14th. Electricity Department. 12,000-kw. 
steam turbine, alternator and condensing plant. (See this issue.) 
London.—HaAckNEY.— June 9th. Electricity Department. 


Four water-tube boilers, each 33,000 10. per hour capacity, with super- 
heaters, mechanical stokers, &c. ; four induoed-draught planta ; four 


- fuel economisers ; one 10,000-k w. turbo-alternator and exoiter, with 


ventilating fan and air filter or cooler; one surface condensing 
plant; two circulating water motor-driven pumps; E.H.T. awitch- 
gear; two 20,000-KW. coupler panels; one 10,000-KWw. generator 
panel; six 2,000-Kw. and one 4,000-Kw. feeder panels. (May 7th.) 


Manchester.—June 7th. Electricity Department. Main 
and auxiliary switchgear; Section А, 33,000-volt and 6,000-volt 
main switchgear ; Section B, pressure-testing awitchgear ; Section О, 
420-volt А.С. auxiliary switchgear ; Section D, 240-volt D. C. auxiliary 
switchgear. (April 30th.) | 

May 19th. Electricity Committee. Cable supplies and cable 
laying work (33,000 v.). Mr. F. L. Hughes, Seoretary, Electricity 
Department, Town Hall. 


New Zealand.—W ELLINGTON.—J une 30th. Tender Board. 
Publio Works. Electrical equipment for the Arthur's Pass section 
of the Midland Railway. Particulars from the Department of 
Overseas Trade, 73, Basinghall Btreet, E.C. 

AUCKLAND.—September lst. Harbour Board. For the supply of 
electric capstans and spares. Messrs. W. & A. MoArthur, Ltd., 
18-19, Silk Street, Cripplegate, London, E. O. 2. 


South Africa. MosszL. Bay.—Electric lighting equip- 
ment. (See this column, April 23rd.) | - | 
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. Sweden.—H.M. Consul at Stockholm (Mr. 8. E. Kay) 
reporta that the Harbour Autborities at a Swedish ро! are now in 
the market for four electric cranes, of 24 tons and 4 tons lifting 
capacity. Those at present used at the Harbour are of 
manufacture. Further particulars on application to the Department 
of Overseas Trade in London. 


CLOSED. 


Aberdeen,—Electricity Committee :— 
One 800-Ib. pressure boiler, $4,905. — Baboook & Wilcox, Ltd. 


Barrow.—Electricity Committee. Accepted :— 


Engine oils.—Vacuum Oil Co., Ltd. 
Copper wire.—B. I. & Helsby Cables, Ltd. 
Joint boxes.—W. T. Henley's Teleg. Works Co., Ltd. 
Electricity meters. --Chamberlain & Hookham, Ltd. 
yment meters.—Ferranti, Ltd. 
Half-watt lamps.—W. R. Thornton & Sons, Ltd. 
Earthenware pipes —Doulton & Co., Ltd. 
Wood casing.—E. Last & Son. 
Bitumen. Dussek Bitumen Co., Ltd. 
Annual inspection of battery. Tudor Accumulator Co., Ltd. 
Re-stacking No. 2 cooling tower, 25 70.— Davenport Engineering Co., Ltd. 
T wo 250-K w. motor converters, £4,812.—Bruce Peebles & Co., Ltd. 


Cauterbury.—Town Council :— 
Horizontal double-acting geared pump, electrically-driven.—Tangyes, Ltd., 


Doncaster. —Town Council :— 
Two turbo-generating sete.—James Howden & Co., £48,642. 


Johannesburg,— Electricity Committee. In March, 1916, 
the Council accepted the tender of Messrs. Sykes & Co., Ltd., for 
two 3,000-kw. Parsons turbo-generating sets, but owing to war 
conditions, these could not be supplied. In August, 1919, an offer 
from Messrs. Sykes to supply two 3,000-Kw. Parsons turbo- 
generating sets, at £40,950, was accepted. Since then the demand 
for electricity for tramways, power and lighting, has increased to 
such an extent that the two 3,000-Kw. sets will be insufficient for 
the town's requirements. The Committee, therefore, recommends 
that а 6,000-кү. Parsons set be substituted for the second 3,000-Kw. 
set. This Messrs. Sykes have offered to supply at an extra cost of 
£17,325, and to give delivery only four months later than in the 


case of the second original set. The Council has decided to accept 
the offer. i 


Loudon. —W 1MBLEDoN.— Town Council :— 
дег оно of plant at refuse destructor.—Heenan &:Fronde, Ltd., 
Sr. MARYLEBONE. — Electricity Committee, Recommended. 

Plant extension scheme, 1919 :— . 


Four cast-iron chutes for the coal bunkers and stoker hoppers of the two 


delivery. 
British Thomson-Houston Co., Ltd. 3 mths. £14,072* 
Met.-Vickers Elec. Co., Ltd. A > 8/ ii £11,136 
А. Reyrolle & Co., Ltd. (part only) ou 8/9 „ 49,6021 
Ferguson, Pailin & Co , Ltd. (recom.) 4/5 „ £12,448 


*Not complete Plus erection &o., &nd exclusive of L. r. gear 
and selector panels. 


_The space available for the accommodation of this gear being 
limited, the Committee considers the tender of Messrs. Ferguson, 
Pailin & Oo., Ltd., is most suitable. 
Pneumatic coal-handling plant, £1,500.—H. J. King & Co., Ltd. (recom.). 
Lea recording apparatus, £226 plus 26, for tbe supervision and adjustment 
after erection of the Council's workmen.—Lea Recorder Co. (recom.) 
Cables.—Practically the whole of the к.н T. and L.T. cables required are 


included in the schedules of the contract of the B. I. 4 Helsby Cables, 
Ltd., and will be ordered as soon as the market is favourable. 


Motherweil.—Town Council :— 
idi light installation ; extensions to slaughter house.—The Belmos Co., 


* 


Peterborough.— Town Council :— 

Oablea.—Callender’s Cable & Construction Co., Ltd., 218,750. 
''" Wakefield.—The Corporation has accepted the tender of 
She Reader Electrical Co., Ltd., at £769, for the electric lighting 
of the Elm Street houtes. 


Wrexham.— 


Boiler for the electricity works.—John Thompson (Water-Tube Boilers), 


Ltd., £5,611. 


FORTHCOMING BVENTS. 


sical Society of London. — Friday, May lith. At the Imperial 
College of Science, South Kensington. At&p.m. Ordinary meeting. 

Electrical Power Engineers’ Association (Derby and District Section).— 
Saturday, May 16th. At the Arcadia Café, h Bridge, Lincoln. At 
8.80 p.m. Open general meeting. 

(Manchester District Section) — Thursday, May 20th. At the 
Milton Hall, Deansgate, Manchester. At 7 p.m. Paper on ''Sub.stations ; 
Design and Equipment," by Mr. W. Kidd (resumed discussion). 

Royal Society of Arts.— Wednesday, May 19th. At John Street, Adelphi, 
W. C. At4.80p.m. Paper on‘ Electrical Osmosis,“ by Mr. J. 8. Highfield. 
Institution of Electrical En rs.—' Thursday, May 20th. At the Institu- 
tion of Civil Engineers, Gt. George Street, S. W. At 5.8) p.m. Annual 
g^neral meeting. 
(Students' Sectlon).— Friday, May 14th. At King's College, Strand, 
W. C. At 7 p.m. Annual general meeting. Paper on “Electrical Motor 
Control Devices,” by Mr. E. G. Humfries. 
British Electrical and Allied Manufacturers’ Assoclation.— Thursday, 
May 20th. At the Savoy Hotel. At 7.30 p.m. Annual dinner. 
Royal institution of Great Britain. — Friday, May 21st. At Albemarle 
Street, W. At 9 p.m, Lecture on The Thermionic Valve in Wireless 
Télegrapby and Telephony," by Prof, J. A. Fleming, F. R. S. Р { 


NOTES. 


- Train Fire.—Another ghastly story of a railway smash 
‘comes from India, where a passenger train ran into a standing 
goods train near Moradabad. According to Zhe Times report, the 
first three coaches of the express were smashed, and caught fire, 
owing to the bursting of a gas tank. The carriages were, unfortu- 
-nately, overcrowded with passengers. The train contained three 
Hindu i parties, only three members of which esca 
death, and out of 50 Gurkha soldiers all except four were either 
killed outright or burnt to death. There were also many women 
and children, of whom only a few remain alive. An eye- 
witness gives a heartrending account of the sufferings of pas- 
sengers." The number of killed is given as 150, while 57 were 
injured. 

Ie it not high time that the dangerous practice of installing gas 
tanks on railway trains was prohibited ? 


Electricity Supply Rifle League.—The following are the 
results to the end of April, 1920 :—City Co., 563—Hampstead, 524; 
Metropolitan, 569—Poplar, 467; Metropolitan, 572—Shoreditch, 
564; Central, 566—Shoreditch, 577; Central, 574—Poplar, 514; 
Central, 567—City Co., 559; Metropolitan, 569—8t. James's, 515 ; 
Poplar, 534—St. James's. 532; City Co., 563—Hackney, 528; 
Metropolitan, 568—Hampstead, 512; Shoreditch, 571—8t. James's, 
531; Shoreditch, 574—Poplar, 523; Hackney, 538—Hampetead, 
626; Hackney, 561—St. James's, 512. 


cores 
— Shot. Won. Lost. For. 


Against. Points. 
Metropolitan 1 4 0 2,278 2,088 8 
Shoreditoh : 4 3 1 2,286 2,192 6 
Central 3 2 1 1,707 1,650 4 
City Co. ... es. 3 2 1 1,685 1,619 4 
Hackney... us 3 2 1 1,617 1,601 4 
Poplar e 4 1 8 2,038 2,249 3 
St. James's “we d 0 4 2,120 2,225 0 
Hampstead * 3 0 3 1,562 1,669 0 
Brompton à 9 0 0 0 


Pony Electrocuted.— Under this heading, the Daily 
News recently gave particulars of an unusual accident. А 
Taunton chimney-sweep drew up his pony and trap at an electric 
light standard, and tied up the pony by means of а light chain 
from the bit to the standard. As he was unloading the trap, the 
pony suddenly fel! down dead, and the reason was discovered later 
to be & rather large leakage current. е 


The Technical Training of Disabled. Меп. — The first 
meeting of the Bradford Local Technical Advisory Committee for 
Training Disabled Ex-Service Men (Electricity, Power апа Light), 
was held privately on May 4th. Messrs. L. Jessop, Н. Collinson, 
and J. W. Dawson (vice, Mr. R. H. Wilkinson, tramway manager), 
represented employers ; Messrs. J. Carter, Е. Clarke, and Е. Thomp- 
son represented the workpeople. Prof. W. M. Gardner, M.So., 
Principel of the Bradford Technical College, Mr. W. H. N. James: 
A R. C. S., A. M. I. E. E., chief of the Electrical Department of the 
Technical College, and Mr. M. E. Hodgson, chief technical officer, 
Leeds, North of England Divisicn, Industrial Training, were 
present a8 consultative members, and the officials were Mr. W. H. 
Leach, Secretary of the Bradford Employment Exchange, and 
Mr. J. W. Sullivan, clerk to the Employment Exchange. 

Mr. Hodgson opened tbe meeting and outlined the functions and 
aims of the Committee, stating that they were responsible for the 
admission of suitable men, for the supervision of the training. and 
for placing the men in employment after training. He said the 
equipment of the Bradford Technical College, after some little 
structural alteration, would be eminently suitable for the work. 
The scheme of the local education authorities, slightly revised, had 
been accepted by the Ministry of Labour, and would be put into 
operation as soon as the additional equipment was installed. It 
was intended to extend the training accommodation by vacating а 
portion of the college occupied by an engineering class, trans- 
ferring that class to temporary premises. 

The members present commented favourably on the fact that the 
school would be entirely under the supervision of the local educa- 
tion authority, rather than the Ministry of Labour, feeling that 
local control would be conducive to greater efficiency than Govern- 
ment control. It was remarked, with gratification, that when the 
new equipment was finished with—when the supply of trainees 
was exhausted—it would become the property of the Technical 
College for ordinary electrical training purposes. The Govern- 
ment grants would be £951 for equipment, £65 for loose tools, and 
£8 for wiremen's tools. 

Mr. L. Jessop (Jessop & Boydell, Ltd., electrical contractors), 
was elected chairman of the Committee ; Mr. J. Carter (E.T.U.), 
vice-chairman, and Mr. W. H. Leach (Secretary of the Employment 
Exchange), secretary. 

In discussion on the proposed scheme, Mr. Clarke assured the 
meeting that the Electrical Trades Union would facilitate in every 
possible way the training of suitable disabled ex-Service men. 
They realised that the trade was capable of absorbing a considerable 
amount of additional skilled labour, and the scheme would próvide 
this, while ensuring employment for the disabled men. 

It was stated that it was intended ultimately to include training 
in all phases of industrial electrical work, but for the present the 
course would have to be confined to training men for the electrical 
contracting trade and as dynamo sub-station and switchboard 
attendants. It will be gratifying news to disabled men wishful of 
undergoing the training, that the scheme is really coming to 
fruition. It was announced that the scheme at Bradford is, for the 
time being, at any rate, to cater for the whole of Yorkshire, except 
Sheffield. mE 
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Appointments Vacant.— Tracing clerk (female) for the 
Newport Borough Electricity and Tramways Department; two 
assistant lecturers and demonstrators in electrical engineering 
(£315, rising to £440) for the Battersea Polytechnic; charge 
engineer (£316) for the Stalybridge, Hyde, &c., generating station ; 
assistant mains engineer (£4) for.the Bridlington Corporation 
Electricity Department ; constructional draughtsman (£325) for 
the Borough of Doncaster Electricity Department; assistant 
power-station engineer (£400 to £500 + £200 to £220) for the 
London County Council Greenwich power station; mains super- 
intendent (£300) for the Weymouth Borough Electricity Works. 
See our advertisement pages to-day. 


Electrically-Propelled Tugs.—According to “ Quex ” of 
the Érening News, marine motor makers are attempting to displace 
steam as the propelling agent of Thames tug boats, but up to the 
present they have not been altogether successful. With the present 
cost of coal the fact that а motor tug does not consume fuel while 
standing by or waiting for & job is & big consideration. A tug 
always has to be ready to answer an emergency call, which means 
that many tons of coal are consumed without moving the tugs an inch. 
Further, the motor takes up less space than that occupied by the 
steam engine and its attendant boilers. But difficulties are 
encountered in connection with the reversal and speed variation of 
the internal combustion engine, and the epnditions of the river are 
such that the engine-room telegraph is constantly in use. The 
result, says " Quer," will probably be that the Thames tugs will 
be the first British vessels to adopt the electric drive that is 
inoreasing in popularity in America. The Diesel engine will then 
work steadily on, generating electricity, while on the bridge the 
skipper will have a switchboard which will permit him to control 
the propelling electric motors at his will. 


Clyde Valley Power Co.'s Extenslons.—Since publishing 
our account of recent extensions of the Clyde Valley Оо.'в power 
stations, we have received a photograph of the station at Clyde's 
Mill, Cambuslang, which is reproduced herewith. 


TUUS . — 


NT 
| 


people who receive domestic electric lighting service in various 
foreign countries. The estimates include only that portion of the 


population actually living in electrically-lighted dwellings, and 
have been made after a thorough search through Government oon- 
servation and consular reports, census figures, &o. Reliable data in 
several of the larger foreign countries are not obtainable, 


Dwellers in electrically 
lighted abodes. ' 
Country. Population. Number, Per cent. 

Argentina  ... РРР "m 1,833,000 437,500 56 
Australia NT ‘ste 85 5,792,000 650,500 11:2 
Belgium ee ee "T 7,571,000 106,000 1°4 
Chile ... Dn we slats 3,606,500 16,00 04 
China ... ee se .. 320, 650,000 240,000 0°08 
France ЯА vai .. 39,601,500 2,475,000 63 
Holland ane — irs 6,492,000 22,000 0:34 
Italy ... Т Dos .. 86,120,000 3,874,500 107 
Japan ... “ч T ... 58,697,000 24,908,500 453 
New Zealand ... yos "T 1,099,500 157,000 1438 
Norway "e ns - 2,391,500 527,000 22˙0 
Portugal кеш S s 5,957,000 19,500 0 33 
Rumania Pos EN eee 7,508,000 56,000 0°75 
Russia » ‘ee .. 164,737,500 448,500 0°26 
Siam ... -— m —— 8,309,000 20,500 0°25 
Spain ... si © .. 20,856,000 564,500 2°7 
Sweden А is 5,679,500 946,000 167 


Union of South Africa — ... 6,600,000 216,000 33 
United Kingdom.. 46,089,000 7,791,500 16:8 


Electric lighting in the homes of the Old World is as yet 


undeveloped ; the number of electrically-lighted dwellings in this 


portion of the world should materially increase in the next few 
years. The New World, including in this term Australia, New 
Zealand, and Japan, has adopted domestic electric lighting quite 
generally, although a large proportion of the population of South 
America can never be considered as potential users of electricity. 
In Sweden the Government, in an effort to stem the tide of migra- 


CLypEs MILL POWER STATION, CAMBUSLANG. 


A Freak Metering Problem.— Under the above title a 
recent issue of Power gives an account of a peculiar instance of 
careless wiring. A two-storey building was originally wired for 
а three-wire service, the upper floor being fed from one outside 
wire and neutral and the lower part from the other outside wire 
and neutral, The service was changed over to-two-wire by con- 
necting up at the entrance and installing a two-wire meter. Then 
the house was divided into two parts, and so it became necessary 
to install two distinct circuits, each with a two-wire meter. The 
tenant of the upper floor was much puzzled to find that month 
after month his account was ae large as that of the downstairs 
occupant although the latter had a power load in addition to 
lighting. The supply authorities made tests, and found that the 
meters were in proper working order ; but when one month the 
account for the lower part of the house was abnormally large while 
the other tenant’s meter showed a zero reading, further investiga- 
tions were made. It was then discovered that the wiring had 
never been changed except at the visible points of the meter- 
board, which left it three-wire and made only two circuits for the 
meters, with the result that the latter were in parallel. When the 
fuse between the line and the upstairs conaumer’s meter blew out, 
the whole of the load was recorded on the other meter, which 
naturally gave rise to complaints on the part of the occupant of 
the ground floor. 


A Domestic Electric Service Censns.—In order that a 
more general idea may be obtained of the potential market for 
small household electrical devices throughout the world, а survey 
hae been undertaken by the Hioctricul World, in which an effort 
has been made to estimate as closely as possible the number of 


tion from the country to the cities and towns, is extending the 
electric transmission systems into the rural districts as fast as 
possible, and the number of electrically-lighted dwellings in that 
country naturally wili materially increase during the next few 
years. Japan appears to lead the foreign-speaking world in the 
percentage of inhabitants in electrically-lighted dwellings. The 
size of the average installation, however, is pitifully small. Only 
22 per cent. of the total number of families supplied are served 
through meters, and the number of lamps they use represents about 
15 per cent. of the total. In China the electrical industry ds as yet 
in its infancy ; electric lighting, however, is becoming very popular 
among the better classes in the interior cities. In Argentina there 
are estimated to be more than 350 central stations, but most of 
these are small. In Buenos Aires, one of the most progressive 
cities of the continent, only about 10 per cent. of the population 
are active consumers of electricity, or about 160,000. Australia 
has а large percentage of people who can afford to live well, and 
there is no real poverty such as exists in other countries of the 
world. The proportion of the population using domestic electric 
service will probably increase materially as the advantage of this 
system of illumination is better appreciated. 


Fatality.— 4A foreman fitter at the Luton Corporation 
electricity works, Thomas Roebuck, 36, met with a terrible death 
on Monday. He entered, on Sunday, а large steam boiler, which 
had been allowed to cool down, in order to remedy a leakage. 
While inside the boiler, he gave instructions for & valve to be 
opened to drain off some water. By some mishap, the wrong valve 
was opened, allowing steam to enter the boiler, and Roebtck was 


‘terribly scalded, and: died in hospital-on Monday. 
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A Liverpool Charge.—J. E. Pugh, butcher, was fined | 


Йб and five guiness costs on a charge of having fraudulently con- 
umed electricity to the value of £1. the property of the Liverpool 
Corporation. According to а provincial paper the meter had been 
removed from the shop before defendant commenced business there, 
but certain fittings remained, and it was alleged that at his insti- 
gation a connection with the main had been effected. When the 
lights were found on in the daytime, he explained that he had not 
got а meter, and was only testing the light. On his behalf it was 
urged that he had not acted fraudulently. 


Educational, —M ANcCHESTER UNIVERSITY.—In connection 
with the publicity campaign now in progress. by means of which 
it is hoped to place the University on a sound financial footing. the 
Manchester Guardian has published an eight-page supplement, 
illustrated by drawings and photographs of the University, and 
containing a number of interesting articles. Viscount B'yoe, O. M., 
contributes reminiscences of the early days of the University, and 
“Seventy Years of Progress” gives an outline of its history since 


ita institution in 1851. Two fine illustrations of the Whitworth 
Hall are given. à 


Social Functions.— ELECTRICAL CONTRACTORS’ ASSOCIA- 
TION.—Members of the Bradford Branch of the Association and 
friends held & dinner, on April 30th, at Bradford, to honour Mr. 
Percy Collinson, their hon. secretary, who is to take up the presi- 
dency of the E.C.A. in June. The chair was occupied by Mr. A. 
Smith (Messrs. Smith and Croft). and the guests, in sddition to Mr. 
Collinson, included Mr. Thomas Roles, M.I.E.E., Bradford city elec- 
trical engineer; Mr. C. E. Allsop, commercial manager, Bradford 
electricity department ; Messrs. F. Barnett and W. Н. Parker, con. 
sumers' department of the Bradford electricity undertaking ; Messrs. 
J. Dyson and L. W. Douthwaite, representing factors and wholesalers ; 
Mr. A. Jowett, district chairman, Electrical Trades Union, and 
chairman, Bradford District Joint Industrial Council; and Mr. 
F. Clarke, district secretary, E.T.U. 

After the honouring of the loyal toast, Mr. L. Jessop (Messrs, 
Jessop & Boydell) proposed the toast of “The Guest of the 
Evening." Не referred to the valuable work done by Mr. Collinson 
during his 10 years’ secretaryship of the Bradford branch. Mr. 
Collinson had been instrumental in preserving harmony between 
the contractors, the municipal supply officials, the wholesalers, and 
the Trade Union. The members of the Association all regretted 
his having to relinquish active participation in business owing to 
ill-health. The toast was drunk with musical honours, and the 
chairman presented to Mr. Collinson a handsome silver cake-dish 
and cake-knife. 

Mr. Collinson, in response, thanked the gathering for their good 
wishes and for the beautiful preseut. 

Mr. Н. Moss, proposing the toast of The Visitors," said that 
gathering was unique in the history of the electrical trade in 
Bradford. It was the first time members of the trade had met in 
such numbers, and had as their guests representatives of the 
Corporation supply, the wholesale factors, and Trade Union officials. 
With regard to the Trade Union officiale, it would cement the 
friendly feeling which had prevailed for some time between the 
workers’ representatives and the employers of labour in the district. 
This bad largely come about through the Joint Industrial Council. 

Mr. L. W. Douthwaite, responding, said that at a meeting, the 
previous day, of the Electrical Wholesalers’ Federation, he had 
been greatly struck to see on how many points the factors’ interests 
and aims coincided with those of the N.E.C.T.A. 

Mr. F. Clarke, responding on behalf of the Electrical Trades 
Union, wished Mr. Collinson a speedy recovery to health and many 
more years’ service to the industry. 

Mr. Herbert Collinson, proposing the toast of “ The Bradford 
Electricity Department and its Engineers,” said the trade had 
enjoyed very pleasant relationships with the Corporation depart- 
ment. 

Mr. Thomas Roles. in response, said he was glad the industry was 
not to lose the services of Mr. Collinson, and he hoped to see, 
during Mr. Collinson's presidency, closer relationships between the 
supply апа the contracting industries. 

Mr. C. E. Allsop (commercial manager, Bradford electricity 
department) proposed the toast of The E'ectrical Contractors’ 
Assoiation," апа the Chairman suitably responded. 

„Ап exoellent musical programme was provided by professional 
entertainers during the evening. 


The B.E.A.M.A. Annual Dinner. — The B. E. A. M. A. 
annual dinner —the first since the war — will be held at the Savoy 
Hotel on Thursday next at 7 for 7.30 pm. Lord Ampthill, Presi- 
dent of the Association. will be in the chair, and amongst the 
speakers are Sir John Snell, Sir O. Ellis, K. O. B., Sir Allan Smith, 
M. P., K.B.E., Rear-Admiral Е. L. Field, C. B., Mr. Roger T. Smith, 
President of the I.E.E, Mr. W. L. Hichens, and Mr. James 
Swinburne. 


Tramcar Accident.—W hile a Huddersfield tramcar driver 
was reversing the trolley pole of his car. another car close behind 
moved, and he was crushed between the two. and had to be taken 
to hospital. William Marsland, the driver of the second car, was 
standing on the road at the time his car began to move. He 
instantly jumped on to the platform, and reversed the car, but 
could not avoid the collision. Norman Davy, conductor of 
Marsland's car, questioned as to how the car came to start without 
the driver, said he heard the sound of a bellas if warning him 
that the car was about to start, and he released the hand brake. 
Both cars were full of passengers at the time of the collision. 


Inquirles.—4A. correspondent wishes to find a college or 
other institution where a course in electrochemistry is given. 


The B. E. A. M. A.: New Members.—We are informed that 
the following firms have been recently elected members of the British 
Electrical and Allied Manufacturers’ Association :— 


Crabtree, J. A., & Co., Ltd. «x % т Walsall 
Crossley Bros., Lti. bs m 2» 2 .. Openshaw 
Crypto Electrical Co., Ltd. га ae МР К London 
English Electrical Co., Ltd. e. A vs London 
Fielding & Plats, Ltd. js ed .. Gloucester 
Heatley-Gresham Engineering Co., Ltd. .. Letchworth 
Keighley Gas Eogiue Co., Ltd... T - Keighley 
National Gas Engine Co., Ltd.  Ashton-under.Lyne 
New Switchgear Construction Co., Ltd. .. . .. Sutton 
Parsons, C. H., Ltd. «s u es Birmingham 
Parsons Motor Co., Ltd. .. - © š Во :thampton 
Pearn, Frank, & Co., Ltd. e" E wre .. Manchester 
Premier Gas Engine Co., Ltd... Ар .. Sandiacre 
Rob on, John (Snipley), Ltd. Р «s T BShip/ey 
Roy, W. H, & Co. os = DE ve .. Manchester 
Shanks, Alex., & Son; Ltd. ado ros RA Ka London 
Tok Mfg. Co., Ltd... v x es vs UN London 
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INSTITUTION NOTES. 


Association of Eaglaeers - In- Charge.— The thirteenth annual 
dinner was held at the Holborn Restaurant, on Saturday last; Mr. 
Frank Bailey (president) was in the chair, and there was a large 
attendance of members and guests. Amongst the latter were Dr. 
Macnamara, Мг. G. W. Humphreys, Prof. J. E. Petavel, Mr. R. P. 
Wilson, O. B. E., Major E. S. Saunders, O.B.E., Mr. T. A. Cooper, 
Mr. Н. P. Boulnois, Mr. W. C. Clifford Smith, O.B.E., Prof. Н. 8. 
Hele-Shaw, Captain Н. Riall Sankey, C.B., and Mr. W. Н. Booth. 

After the loyal toasts, Prof. Hele-Shaw, proposing Industry 
and Education,” said that they might congratulate themselves on the 
changed position with regard to technical education; now there 
were abundant facilities, three-quarters of a million studenta were 
in training, and large grants were made by the Government. The 
new Education Act was of extraordinarily far-reaching soope; 
education would continue to the age of 18. Youth was the time 
for learning, and every opportunity must be given to learn. The 
engineer would have a great part to play in the future of the 
country. | 

In reply, Dr. Macnamara said that the layman watched with 
admiration the development of new agencies of communication, 
transport, &о., the fruit of brains superlatively equipped. The 
scientist and the artificer in co-operation wrought miracles. Many 
of the discoveries hastened by the war awaited application to the 
peace needs of the world. Years ago he taught the three R's ; 
now the three R's that the country wanted were Research, 
Research, and more Research." Ав Minister of Labour, he had а 
profound belief in the sound good sense of the British people. 

Proposing " The Association,” Mr. Boulnois said that combina- 
tion was in the air; the Trade Unions apparently got all they 
asked for—by combination. The members of the Association were 
working for the good of mankind, but, in many cases, their emolu- 
ments were far too small; was it fair that they should go on 
improving themselves for the benefit of their employers without 
adequate reward 

Nr. Bailey replied to the toast, referring to the difficulties under 

which their work had been carried on during recent years, and 
expressing the hope that their efforts would be more suitably 
rewarded, though theirs was not a coercive Association. It was not 
easy nowadays to control labour, but a little sympathy with the 
men in their charge would go a long way. The Association had 
been very active during the war; the Metropolitan Munitions 
Committee was formed in 1915, and two of their members (Messrs. 
Strick and McFee) were the first to produce successful 18-pr. 
shells. The chairman of the Aesociation, Mr. J. E. Watkins, and 
the officers. including Mr. W. McLaren, Mr. W. Н. Ball. Mr. Н. A. 
Murray, and the hon. secretary, Mr. A. E Penn, had rendered 
invaluable services. He felt sure that goodwill, which was now 
dormant, would be restored in due time. 

Captain Sankey proposed Guests and Friends“ and urged that 
the past-presidents should attend the meetings of the Association, 
forming a link with the senior institutions. Prof. Petavel replied, 
suggesting that the motto of the Association (“ Fides et Justitia) 
might be freely translated, Loyalty and Fairplay.” 

Mr. J. E. Watkius (chairman of the Association), proposing “ Our 
President,” expressed their gratitude to Mr. Bailey for his unfailing 
assistance during the past six years. No matter how busy he was 
and during the war he had shouldered many heavy duties—he was 
always acoessible to the officers of the Association. The Metro- 
politan Munitions Committee had dove splendid work under Mr. 
Bailey, with the assistance of Captain Sankey, Major Conacher, and 
Messrs. A. J. Claxton, E. McGegan, and Allcock. Captain Penn 
(secretary) supported the toast in similar terms, pointing out that 
Mr. Bailey was the originator of the Metropolitan Munitions Com- 
mittee, backed by Captain Sankey ; for four years he was trustee 
of the Committee, then chairman, and, later, chairman of the Park 
Royal Filling Factory, which employed 8,000 people. The toast 
was accorded musical honours, and Mr. Bailey returned thanks, 
stating that the members of the Munitions Committee had formed 
a most efficient staff, while the London County Oouncil, through 
its Educational Department, had afforded great assistance. Mr. 
Allcock had brought the Perivale factory up to the highest pitoh 
of efficiency. 

A musical entertainment was provided, and the proceedivgs were 
very enjoyable. ы 
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Institution of Civil Engineers of Ireland.—" The Possibilities 
of Employing Electric Motive Power on Irish Railways was the 
subject of a paper read by Mr. P. A. MoGee, A. C. G. I., in Dublin, 
lust week. Being predominantly an agricultural country, Ireland's 
immediate potentiality to do work according to the power-house 
teat was, he said, small. But, with a view to its development, a 
study of her electrical possibilities was being made. With multiple 
unit cars on the railways, the country could have & much better 
service, at a much less cost than at present, whilst electric power 
being available all over the country, oould be utilised in industry 
in almost every direction. . 


South African Institute of Engineers.—It is announced in the 
April Journal that as a result of efforts to bring the scientific 
societies of South Africa into closer working, a building is shortly 
being obtained as aCentre. Substantial financial assistance is being 
given by the Transvaal Chamber of Mines, which, in addition to 
loans, has offered to subscribe 108. for every £1 raised by the 
societies concerned. The Johannesburg Club has been purchased 
for the purpose for £22,500, but further additions would bring the 
total up to £35,000. The chairman of the meeting at which these 
statements were made, stated that the assistance of the Chamber of 
Mines was & fine tribute of appreciation of the work done by the 
scientific and engineering bodiés for the industries of the country, 
and they accepted the gift with great thankfulness and a realisa- 
tion of the trust which was imposed upon them. 


South African Institute of Electrical Englueers.— The March 
Transactions records the formation of a new class of membership 
to be called the Telegraph Associate, and the award of the Insti- 
tute's gold medal for 1919 to Prof. G. V. Adendorff for his paper 
entitled " Notes on the Application of Synchronous Condensers to 
Large Power Systems." | 


Iron and Steel Institute. —At the annual Convention of the 
Institute in London last’ week, reviewing the progress made in 
the ferrous industries during the last 50 years, Dr. J. E. Stead, 
F.RS., President of the Institute, said, in connection with the 


question of recovering the heat from blast-furnace slag, that it . 


wes а matter worthy of the most serious consideration of engineers. 
Even if only 33 per cent. of the heat were recovered from the 
15 million, tons of slag produced in Great Britain alone, it would 
represent about 350.000 tons of carbon per annum. 

Tbeenormous rapidity of tbe development of the electric steel 
furnace during the last five years was also referred to by Dr. 
Stead. Before the war only a few electric furnaces were used in 
oennection with the iron &nd steel industry in Great Britain, but 
soon after 1914 a large number of melting furnaces were erected 
in Sheffield and other parts of the country to deal with the 
enormous mass of shell borings produced. They had been largely 
used to replace crucible melting, and had come to stay. Immense 
quantities of special alloy ateel were made by their aid. 

Before the war progress had been most rapid in Germany, where 
the conditions were particularly suitable. The United States came 
second, with Italy and France a'so ahead of England. Now pro- 
duction in this country was surpassed only by the United States 
and Germany. Germany still held second place, but only because 
most of the steel there was refined basic Bessemer steel, while 
British furnaces were in practically all cases melting cold scrap. 
The actual number of furnaces and the power used was greater than 
in Germany. By the end of 1918 our annual production had gone 
up from 10,000 tons, which was the figure before the war, to about 
150,000 tons. During the war this steel was used for making 
bullet-proof plates, aeroplanes, motor-cars, armour-piercing shells, 
and steel helmets. 

The President awarded the Bessemer Gold Medal for 1920 to 
Mr. Harry Brearley (Sheffield). The Council’s report, whioh was 
approved, stated that the Prince of Wales had accepted honorary 
membership of the Institute, the total membership of which now 
stood at 2,181. There was adeficit on the year’s working of £1,109. 
— The Times. 22 | 


National Association of Supervising . Electricians.—A very 
interesting and instructive lecture on Wireless Telégrapby” was 
given before a large gathering of members and visitors at St. 
Bride'a Institute, on May 4th, by Mr. Maurice Child. The subject 
was dealt with in а clear апа interesting manner, illustrated 
by practical demonstrations. Messages were picked up from out- 
side sources by arrangement with the G.P.O. 


Institution of Electrical Engineers. WESTERN CENTBE.—At the 
thirty-fifth ordinary general meeting held at Swansea on May 8rd, 
Dr. C. V. Drysdale delivered his Kelvin lecture Modern Marine 
Problems," before a large attendance of members. The chair was 
taken by Mr. A. J. Newman, in the absence of the chairman of the 
Centre, Mr. Arthur Ellis. | | 


Association of Mining Electrical Enfineers. — The annual 
meeting of the Yorkshire Brauch took place at Leeds, on May 8th, 
under the chairmanship of Mr. J. W. Mitohell. The following 
gentlemen were elected as otficers :— President, Mr. J. W. Har- 
bottle; vice-presidents, Messrs. J. W. Mitchell and J. В. Lee; hon. 
seoretary and treasurer, Mr. Н. Green. During the evening а 
discussion ensued on Sub- Station Practice.” 


lastitute of Physics, —The need has long been felt for corporate 
body analogous to the Institute of Chemistry, which would repre- 
sent the profession and strengthen the position of workers engaged 

physics, and which would also form a bond between the various 
societies interested. At presen: the physicist is hardly recognised 
as & member of one of the professions, but the vital importance of 
many developments of physics during the war and the certainty of 
its growing importance both in science and industry. sre bringing 
about a ohange in this respect, It is one of the aims of the new 


Institute of Physics to secure recognition of the position and value 
of the physicist, and it is felt that such recognition can only be 
vile by the co-operative action of all the physioiats in the 
country. 

The Institute has been founded by the co-operation, in the first 
instance, of the Faraday Society, the Optical Society, and the 
Physical Society of London, and the first Board is constituted from 
representatives appointed by the Councils of these Societies. It is 
hoped that in the course of time other societies will associate 
themselves with the Institute. Members of the Institute who are 
also members of more than one of the co-operating societies will 
obtain a reduction of the subscription to those societies. 

There will be three classes of members: Ordinary Members, 
Associates (A.Inst.P.) and Fellows (F.Inst.P.). Only the two latter 
classes, membership of which will require full professional qualifl - 
cations, will be Corporate members. 

. The Institute has already received promises of support from 
leading physicists, and the initial expenses are covered by a 
guarantee fund amounting to over £1,2u0. | 

The first President of the Institute is Sir Richard Glazebrook, 
K. C. B., F. R. S.; Sir Robert Hadfield, Bart., F. R. S., is treasurer, and 
Prof. A. W. Porter, F. R. S., honorary secretary. The other members 
of the board are: — Dr. H. S. Allen, Inst. Commander T. Y. Baker, 
R. N., Prof. F. J. Cheshire, C. B. E, Dr. R. 8. Clay, Mr. W. R. Cooper, 
Prof. W. H. Eccles, Major E. O. Henrici, Dr. О. H. Lees, F. R. S., 
Mr. C. C. Paterson, O. B. E., Major C. E. S. Phillips, Dr. E. Н. Rayner, 
Mr. T. Smith, and Mr. R. S. Whipple. be 

Mr. F. 8. Spiers has been appointed Secretary to the Institute, 
and further particulara and forms of application for membership 
may be obtained from him at 10, Essex Street, Strand, W.C. 2. 

Rugby Engineering Society.—The offices of this Society have 
been moved to 10, Eiborow Street, Rugby, 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their moments. п 


When the Leeds City Council, 1а8& week, considered pro- 
posals for advancing the salary of Mr. C. N. HEFFORD, city 
electrical engineer, from 451,200 to 41, 500 per annum, and 
a similar advance to the gas engineer, the Labour representa- 
tives put up a hot opposition. Тһе trend of their arguments 
seemed to be that they are now out to oppose everything 
that tends to cause further increases in the cost of living, 
direct or indirect. Increases of wages for their own workers, 
presumably, are not in this category, but advances of salary 
to otlicials apparently are. They suggested that the basic 
standard of living was now approxunately 4250 per year. 
They admitted that men of unusual ability might be entitled 
to two, three, or even four such standards, but contended 
that no man was entitled to more than four—that is, £1,000 
& year—so they opposed the proposals to increase two salaries 
which are already above five standards. Their somewhat 
novel idea, which they said was likely to become the policy 
of the National Labour Party, was not successful, and the 
increases were adopted by 31 votes to 21. Their attitude re- 
minds us of the famous declaration of Mr. John Burns that 
no man was worth more than £500 per annum, and his own 
personal proof of its inaccuracy. | 

Mr. Scorr-TAd ART, lately in charge of the wireless valve 
department of the Edison-Swan Electric Co., Ltd., has 
resigned for the purpose of taking up а more important posi- 
tion with the Radio Communication Co., Ltd. His technical 
eervices in connection with matters relating to thermionic 
valves will at present be at the disposal of the Edison-Swan 
Electric Co. when required. : LR 

Mr. E. TowNsEND, of the Penzance etaff of the Western 
Union Cable Co., who is leaving to join the staff at New 
s has been presented by his colleagues with а gold 
watch. | 

The Liverpool Corporation has made the following appoint- 
ments: Mr. F. W. T. TURNER, mains assistant; Messrs. 
J. G. Q. Williams, J. A. Phillips, and W. Mayhew, high ten- 
sion inspectors; and С. Preston, assistant inspector of in- 
stallations. . 

The marriage took place on May Ist of Mr. F. Ніватмв, 
chief electrical engineer at the Winecombe Electrical Works, 
Somerset, and Miss Clara Mitcham. 

The staff and employés of the Stoke-on-Trent Corporation 
electricity department recently presented Mr. and Mrs. б. С. 
MaRSTON with a silver tea set. Mr. Marston is taking up 
the position of distribution engineer with the Sunderland 
Corporation electricity department. NAE | 

Mr. Н. J. Hawkins, of the Karachi Electric Supplv Cor- 
poration. Ltd., to whose new developments we refer in our 
‘“ City Notes," to-day, is leaving for England this month, 
While here on leave his address will be 8, Albert Road, 
Brockley, S.E. 4. | JUPE 

Mr. S. G. C. Russet has now retired from the control of 
the electrical inspection department of the Phœnix Assurance 
Co., and is retained bv the company for purely consultative 
work. His address will be as hitherto, No 17, Sherhorne 
Lane, King Willam Street, E. O. 
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Mr. E. B. Hunter hae been apponted by the. directors ав. 
electrical engineer to the Phoenix Assurance Co., Ltd., in 
succession to Mr. S. G. C. Russell. 

Мг. Н. BnrrTAN, for a number of years electrical engineer- 
surveyor for the Vulcan Boiler & General Insurance Co., at 
Newcastle-on-Tyne and North-East Coast, has joined Messrs. 
J. J. Greenfield & Co., Ltd., of Carliol Square, Newcastle- 
on-Tyne, and he asks for trade catalogues to be sent to him 

re. 
Kettering Urban District Council has increased the salary 
of Mr. C. B. Tort, chief assistant electrical engineer from 
£350 to £400 per year. | 

Blackpool Tramways and Electricity Committee recom- 
mends that the salaries of the traffic superintendent and the 
tramways engineer be increased from £400 to £500. and 
that of the chief clerk and eashier from £305 to £400 per. 
annum. | | 

Mr. G. Е. SCHREIBER hag been appointed inspector-general 
of telegraphs and telephones in Egypt, vice Mr. J. 8. Liddell, 
appointed Under Secretary of State to the Minister of Com- 
muications. 

Mr. О. JERMYN Fonp has resigned his seat on the board of 
the British Electric Traction Co., Ltd., and Mr. J. S. Austen 
hag been elected a director. 


Obituary.—Mn. E. Bui. — The death occurred last week 
at Guildford, Surrey. of Mr. Edward Bull, who, we are in- 
formed, was the onlv surviving member of the party who 
laid down the first cable across the Atlantic, linking up Great 
Britain with the U.S.A. Mr. Bull who was over ninetv 
when he died. actually received the first messace transmitted 
hy cable to this country from America. For manv уелте he. 
wae sunerintendent of the Eastern Telerrarh Co.'s station 
nt Porthcawl, and many cable operators in this countrv and 
abroad owe much to his efforts in training voung men. 


m€——€——————— 


NBW COMPANIES REGISTERED. 


African Concessions Svndicate (1920). Ltd. (166.966).— 
Private companv. Registered April 30th. Capital. £5,000 in 9s. shares. To 
take over the business of The New African Concessions Syndicate. T.td. (їп- 
cornorated in 1910) and to carry on the business of an electric lisht, heat 
and power supply company, Кс, The first directors are: Maior W. A. Wills, 
Cavalry Club, Piccadilly, W.: A. H. D. Cochrane, Blairfield, Staplehurst. 
Kent (director of Welgedackg Exploration Co., United African J. ands and 
Transvaal Lands Co.): W. Praeger, Buckminster. Grantham (private secre- 
tarv to Earl of PDvsart), Secretarv: E. S. Briggs. Solicitors: Coward. 
Hawkslev & Co.. 30, Mincing Lane, F.C. Registered office: 10-11, Broad 
Street Avenue, Е.С. 


Atlas Welding Co.. Ltd. (11.384).—Private company. 
Registered in Edinburgh Apri! 30th. Capital. £3.00Q in £1 shares. To carry 
on the business of welders, boilermakers, ship repairers. engineers, electricians, 
Фе. The subscribers (each with 900 shares) are: G. G. Musted, 69, Saltown 
Road, Glasgow. engineer and electric welder: A. H. Millen. 1, Melfort 
Avenue, Dumbreck. Glasgow. constructional engineer. The first directors 
are: С. С. Musted and Archibald H. Millen. Oualification, £900. Secretary: 
G. С. Musted. Registered office: 2. Saltown Street, Glasgow. 


Wardley Smith, Ltd. (167,154).—Private company. Re- 
gistered Mav Sth. Capital, 22.000 in el shares, To take over the business 
carried on at Vine Place, Milkstone Road, Rochdale. as“ Wardlev Smith.“ 
and to carry on the business of electricians, mechanical engineers and manu- 
facturers, workers and dealers in electricity, motive power, light and heat, 
switchgear manufacturers, &. The first directors are: W. T. R. Ward. 5. 
Nicholson Street, Deenlish. Rochdale, electric^1 engineer; F. Nrierlev. 89, 
Spotland Road. Rochdale, electrical engineer: F. Smith. CS, King Street Fast, 
Rochdale, electrical engineer, Solicitor: J. A. Hadson., The Butts. Rochdale. 


‘Electrical Industries, Ltd. (167.108).—Private companv. 
Registered May 4th. Capital, 29,000 in £1 shares. To carry on in the U. K., 
the Colonies, India and elsewhere the business of manufacturers of electric 
fires, lamps, filaments and radiators of all kinds, stoves. meters, &c. che 
subsoribers (each with one share) are: E. Woodroffe, 9-10. Pancras Taane, 
Е.С.4, C. A.; T. Scott, 9-10, Pancras Lane, E.C.4, C. A. K. Woodroffe signs as 
director, Solicitor: F. S. Clark, 11, Pancras Lane, F.C. Registered office: 
9-10. Pancras Lane, E.C.4. 


E. I. C. Magnetos. Ltd. (167,032). —Private companv. 
Registered Mav 3rd. Capital. £75.000 in £1 shares. To take over the busi- 
ness of E. T. C. Magnetos. Ltd. (incorporated in 1913). and to carry on the 
business of manufacturers of magnetos and appliances of all kinds for ignition 
or starting in connection with internal-combustion engines. &e. The sub- 
scribers (each with one share) are: W. H. Baker, The Films, West Smeth- 
wick, law clerk; W. A. Shaw, 51. Court Lane. Erdington, Warwickshire, 
clerk. The first directors are to be apnointed hv the subscribers. Secretary: 
E. C. Cole. Solicitor: S. Vernon, 83, Colmore Row, Вігтіпгћат. Registered 
office: Royal Wellington Works, Sampson Road North, Birmingham. 


Alamo Electric, Ltd. (167,158).—Private company. Re- 
gistered May 6th. Capital. £5.000 in £1 shares. To carrv on the business 
of dealers tn and agents for the sale of the ‘Alamo Lighting and Power 
Sets. The subscribers (each with one share) are: H. Gaskell, 244. St. James 
Court, S. W. I. engineer; W. M. Carver, Coombe Wevbridge. encineer (both 
directors of Drake & Gorham, Ltd., and other companies). The first directors 
NC di i iE and W. M. Carver. Solicitor: G. D. Coklough, 24, Austin 

riars, E. C. 2. 


Heves & Co., Ltd. (167,085).—Private companv. Regis- 


tered May 4th. Capital. £20.000 in £1 shares. To take over the business of 
an electrical engineer carried оп by W. A. Heves at Water Heves Works, 
Waterside, Wigan, Lancs.. as “ Heves & Co." The first directors are: W. 
A. Heves, 28, Marsden Road, Southport: A. V. Heves, 26. Marsden Road, 


ate» 


Southport. Secretary: J. C. Muir. Solicitor: J. Wilson, 22, King Street, 


Wigan. Registered office: Waterside, Powell Street, Wigan. 


Garrett. Green & Co.. Ltd. (166.907).—Private companv. 
Registered Apri! 20th. Capital, £4000 in L) shares To take over the 
business of electrical and mechanical ergineers carried on et 139, Derbe Street, 
Burton-on-Trent, bv С. W. Green end R. I. Calder, as“ Garrett, Groen & 
Co." The first director“ are: С. W. Green, 16. Grange Street. Burton On- 
Trent: R. L. Calder, 3. Moor Street. Burton-on-Trent: G. W. Green, eenr.. 
Elderfield Lodge. Coventry Street. Kidderminster; W. J. Cadler, 40. Sack. 
ville Street. W. Folicitor: W. Ashford, 55, Great Marlborough Street, W. 
Registered office: 139, Derby Street, Burton-on-Trent. 


British ** Dynamo," Ltd. (167,071) .—Private company. 
Registered May 4th. Capital, £25,000 in £1 shares (15,000 preference). To 
carry on the business of electrical and general engineers, manufacturers of: 
and dealers in electrical and other appliances, &c. The subscribers (each 
with one preference share) are: A. Watt, Morley's Hotel, Us Pd Square, 
W.C., merchant; L. C. Thornton, 48, Lyncroft Gardens, West ampstead, 
N.W.6, engineer. The subscribers are to appoint the first directors. Solicitors : 
Jenkins, Baker and Co., 3, London Wall Buildings, E.C. 


Ever-Ready Company (Great Britain), Ltd. (167,171).— 
Registered May Gth. Capital, £500,000 in 41 shares (200,000 7 per cent. 
cumulative participating preference). To carry on the business of electricians, 
electrical engineers, manufacturers of and dealers in electrical appliances, 
apparatus, novelties and specialities, &c., and to enter into an agreement with 
the British Ever-Ready Co., Ltd. The first directors are: C. Н. C. Moller, 
100, Cheyne Walk, S.W.; S. Stern, 955, West 84 Street, New York; M. Good- 
fellow, Hillinorbon, Castle Hill, Maidenhead; C. H. Dade, 17, The Avenue, 
Beckenham, Kent; A. H. Sheppard, Wayside, Friern Watch Avenue, N.12 
(all directors of the British Ever-Ready Co., Ltd.) Qualification, £250. 
poer Courbould-Ellis, Mitchell and Mawby, 1, Church Court, Clement's 
Lane, Е.С. 


Stanley Gayner & Co., Ltd. (166,855).—Private company. 
Registered April 27th. Capital, £3,000 in 2,500 shares of £1 each and 10,000 
shares of 1s. each. To carry on the business of electrical engineers, motor. 
aeroplane, iron and steel manufacturers, &c. The subscribers (each with one 
share) are: S. Gayner, 132, Claude Road, Cardiff. engineer; E. Pearse, 21, 
Marlborough Road, Cardiff, managing director. The subscribers are to ap- 
point the permanent directors. Registered office: Park Lane, Queen Street, 
Cardiff. i 


MacInnes, Clark & Co., Ltd. (11,166).—Private company. 
Registered in Edinburgh April 26th. Capital, £1,000 in £1 shares. To carrv 
on the business of electricians, mechanical, water supply and electrical engi- 
neers, patternmakers, boilermakers, millwrights, plumbers, joiners, &c. The 
subscribers (each with one share) are: J. Bruce, 7, Firpark Terrace, Dennis- 
toun, Glasgow (director, Craig & Co., Ltd.); W. Jack, Mainhirst Cottage, 
Airdrie (director, Craig & Co., Ltd.); D. B. Mungo, 137, West Regent Street, 
Glasgow, solicitor. The first directors are: H. J. Macinnes, 57, Airlie 
Gardens. Hyndland, Glasgow: and W. R. Clark, 2, Hopetoun Place, Town- 
head. Secretary: D. B. Mungo. Registered office: 18, Holland Street, 
Glasgow. 


Tofield & Robinson, Ltd. (166,892).—Private company. 
Registered Apri! 28th. Capital, £10,000 in £1 shares. To carry on the busi- 
ness of electricians, electrical contractors, electrical, mechanical, lighting, motor 
and general engineers, &c. The first directors are: H. C. Tofield. Mill House, 
Thimble Mill Road, Smethwick: W. T. Hellabv, The Chestnuts, Water Orton. 
Warwick; B. French. 69, Bewdley Hill, Kidderminster. Registered office: 165, 
Edmund Street, Birmingham, 


Watson-Norie, Ltd. (166,962).—Private companv. Regis- 
tered April 30th. Capital. £8,000 in £1 shares. To take over the businec« 
carried on by R. Norie, R. C. Watson and J. Norie at Back Park Road and 
2, Clyde Street, Wallsend-on-Tyne. Northumberland, as“ Watson-Norie," and 
to carry on the business of electricians, electrical and structural engineers, &c. 
The subscribers (each with one share) are: R. Norie, 3, Bedford Gardens. 
Monkseaton, electrical engineer; J. Norie, 117, Brighton Road, Gateshead. 
electrical and mechanical engineer; Ё. C. Watson, 13, Croft Avenue, Wallsend. 
electrical and mechanical engineer. The first directors are not named. 
Solicitor: T. A. B. Forster, Collingwood Street, Newcastle-on-Tyne. Regis- 
tered office: 42, High Street, Wallsend. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Smale & Collins, Ltd.—Further charge on land and here- 
ditaments in Twiss Road and East Street. Hvthe, dated April 26th, 1920 


(supplemental to mortgage dated April Ist, 1990), to secure #797. Holder: 


Н. n. Smale, 20, Parkhill, Ealing, W. 
Simms Motor Units (1920). Ltd.— Land registry charge 


on certain land and premises in Finchley dated April 30th, 1920. to secwre 
£4,818 15s. Holder: T. G. Payne, “ Ingerthorpe," Great North Road, High- 
gate, N.. aleo land registry charge on above-mentioned property dated April 
29th, 1920, to saure all moreve due or to become due from companv to 
London Joint Citv and Midland Rank, Ltd. 


V. б. Middleton & Co.. Ltd.—£4,000 debentures autho- 


rises April 29th, 1920, whole amount issued, charged on the companv's under- 


taking and property, present and future, including uncalled capital. No 
trustees. 


Charing Cross, West End and City Electricity Supply 


Co.. Ltd.—Trust deed dated April 19th. 1990, to secure 
£250,000 6} per cent. "-vear secured notes. also deed dated April 9th, 199^ 
(supplemental to trust deed* dated April 30th, 1901, and Indentures dated 
September 12th, 1902. and June 17th, 1904), to secure £3,333 further debentu-e« 
stock ranking fart fassu with £530,000 debenture stock «ecured bv trust deed«, 
alsa deed dated April 9th, 1920 (supplementa! to trust deeds dated March 8) <', 
1908, and December Ath. 1999), to secure £82.264 further dehenture «(ос rark. 
ing pari passu with £850,000 debenture stock secured bv principal deede, 
also deed dated Anri! 10th, 1990 (supplemental to deeds dated March 87°, 
1908. December 9th. 1909, and April 9th, 1990), securing 2177.736 further ce. 
benture stock ranking pari passu with 752.2864 debenture stock charged on 
comnanv's Cite undertaking and assets. ard money helonsing to th~ 
undertaking £125,500 4 per cent. and £225,000 44 per cent. debenture etoc’-, 
and electric undertakings, generating and distributine «stations, cables, worte 
and other assets, present and future, including uncalled capital. Trustees: 
Law Debenture Corporation. Ltd. 


Radio Communication Co., Ltd. Mortgage debenture 


dated April 98th. 1920, to secure 25.000 and further advances (if anv) up to а. 


maximum of 215.000, charged on the company's pronerty, present and future. 
including uncalled capital. Holders: Indo-European Telegraph Co., Ltd. 


Dick'« Ashestos Co.. Ltd.—Morteace dated April 16th.’ 


1990. to secure all monevs due or to become due from company to Nation~’ 


Provincial and Union Bank of England, Ltd.. charged on certain properties in 


Canning Town and East Ham. 


Dartmoor Electric Sunoly Co., Ltd.—Icsue on April 29nd.. 


1920. of £150 debentures, part of a serie« alreadv registered. 


Kartret Engineering Co.. Ltd.—Debenture dated Aor’! 
19th, 1920, to secure all moneve due or to become due from compane ta 
Rarclav's Bank. Ltd., charged on the company’s undertaking and propert-. 
present and future, including uncalled capital. 


Spensers, Ltd.—Particulars of £20.000 debentures autho- 
rised February 17th, 1920. nre«ent iseve £16.1M, charged an the companv'« 
undertaking and property, present and future, including uncalled and unpaid 
capital. No trustees. 

Kinetic Co., Ltd.—T. Rimmington, of 43. Gallowtree 


Gate, Leicester, as Receiver an April Brd, 1920, under powers contained in 
debentures dated January 18th, 1910. 


vw 
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Underground Electric Railway Co. of London, Ltd.—' 


** three-year notes 


Trust ‘deed ‘dated April 8th, 1920, to secure 
eharged on £681,000 (nominal) London Electric Railway 4 per cent. debenture 
stock, £412,000 (nominal) 4 per cent. etual debenture stock of the City 
and South London 1 Co., £300,600 (nominal) London Electric Railway 

and £10,000 6 per cent. (free tax) cumulative prefer- 


4 per cent. preference 
E uipment Co., Ltd, 


ence shares of £10 each (fully paid) in the Associated 
Trustees: National Provincia! Union Bank of England. 


Kensington and Knightsbridge Electric Lighting .Co., Ltd. 
5 pril 18th, 1920, of 225, debenture, part of a series already 
registered. 


Weldings, Ltd.—Satisfaction in full on March 9th, 1920, 
of mortgage debenture dated April 29th, 1919, securing £1,500. 


CITY NOTES. 


The gross profits for 1919 were £59,825, 

Urban Electric 
Supply Co., Ltd. carried to net profit and losg is 455, 604. 
Interest, debenture stock redemption, and 

income tax, absorb 447,998; 43,716 was brought forward; 


410,000 is put to reserve for depreciation, and £1,322 is to be. 


carried forward. In common with other provincial under- 


fakings the company has suffered severely during the past 


year from its inability to adjust its charges sufficiently to 


meet the constantly increasing costs of supply, with the result 


that the profits do not admit of the payment of any dividend. 
To overcome this difficulty the directors joined with Edmund- 
sons' Electricity Corporation in promoting а Bill in the pre- 
sent session of Parlament to enable the company to earn 
& reasonable return on its capital. They regret to report 
that the E was rejected by the committee to whom it waa 


referred. tors are, therefore, now endeavourin g to 
secure the ncessary relief by other means. 
Load in kw. Profits. 
1918. Жү E M 
wick e . „ BRB 868 
. >» à is ба 1,756 1,824 9,997 9,008 
Weybridge and Walton .. Vs 8,918 4,170 4,690 4,990 
Godalming АЕ ES $a а 1,996 2,082 2,889 1,715 
Twickenham and District 10,171 11,416 „ 14,716 11,919 
Dartmouth .. У "E Sa 1,070 1,121 601 1,859 
Camborne and Redruth .. oe RBAI 9,970 8,609 7,758 
Newton Abbot ae ze ғы 1,002 1,895 2,999 9,924 
Grantham... > vs T 2,070 9,955 8,074 6,995 
Glosso 1,488 1,546 8,470 4,089 
Berwic ix s m ud 1,161 1,250 479 loss, 750 
Caterham... ©» ea Se 1,080 1,248 1,066 1.607 
Newbury P " - 1,820 1,459 905 716 
Cornwall Co. — — 7,200 7,200 
Totals .. 89,508 48,999 268,706 £59,784 


Dublin & Lucan Electric Railway Co.—Dividend of 5s. 
per share on 5 per cent. preferenoe shares on account of 
arrears for year ending December, 1919. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings 1n the following under Temporary Regulation 
4 (3) :— 

om Electric Transformer Co., L4d.— 137,500 7 per cent. 
cumulative preference shares of £l each, fully-paid, Nos. 
325,001 to 462,500; 162.500 ordinary shares of £1 each, fully- 
paid, Nos. 462,501 to 625,000, after issue of letters of accept- 
"imme Motor Units (1920), Ltd. — 30.000 shares of £1 each, 
10в. paid, Nos. 1 to 30,000. | 

The c committee has ordered the undermentioned to be offi- 
cially quoted: | 

Adelaide Electric Supply Co... Ltd.—950,000 5 per cent. 
“А” cumulative preference shares of £1 each, fully paid 
(Nos. 1 to 250, 000). | 

British Aluminium Co., Т44.—400,414 ordinary shares of 
£1 each, fully paid (Nos. 900.691 to 1,301,034). 

London Electric Railwav Co.—159 ordinary shares of £10 
each, fully paid (Nos. 36,358 to 36,509). 


London & Suburban Traction Co., Ltd.—The revenue for 
1919 was £37,395, against £46.294 for 1918. plus 27.092 
brought forward. Deducting all expenses chargeable _to 
revenue, including debenture and loan interest, and providing 
for the sinking fund charges upon the 5 per cent. debenture 
stock, £1,205 remains to be carried forward. The increased 
costs of working have compelled the associated tramway com- 

ies to deposit Bills in Parliament seeking authoritv to 
increase their maximum powers of charre. Lord Ashfield 
has rejoined the board and heen elected chairman. 


Commonwealth Edison Co.—The report for 1919 shows: 
Electric operating revenues. $30.366.496: expenses (including 
amortisation and depreciation. $9.880.954), $19,519.506: net 
electric operating revenues, 810.846.919; uncollectable operat- 
ing revenne, $119,938: taxes. 82.355.000; municipal compensa- 
tion. $895.192: net operating income. 87.478.787: other in- 
come, $619,801: groes income, $8.096.589: deductions from 
gross income. $950.218, leaving $7.146.375: interest on funded 


debt $2,299.236: dividends paid. $3,942,340: balance carried | 


to surplos, $904,798.—Financial Times. 


Dudiev, Stourbridge and District Electric Traction co., | 


Ltd.—Dividend 4 рег cent. on the ordinarv shares for 1919. 
£1,000 to reserve; £2,000 to renewals; £65 carried forward. 


as against £63,890 for 1918. The balance. 
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Potteries Electric Traction Co., Ltd.—Capital expenditure, 
during 1919, £3,903. Revenue £252 438, or, £46,304 more than 
1918, The expenses have increased by £51,590, although many 
repairs and renewals have again been deferred. After deduct- ` 
ing all expenses, including debenture interest, and £15,000 for 
renewals, £20,000 is put to reserve, à per cent. is paid on the 
preference shares, and 5 per cent. on the ordinary, leaving 
£12,082 to be carried forward. Owing to repeated wage ad- 
vances and the higher cost of materials, expenses have very, 
largely increased. Gross receipts have also increased by reason 
of higher fares and other causes. Wages continue to ad- 
vance, and the raising of additional revenue becomes more 
difficult." The Bill deposited by the Corporation to confirm 
the agreement of sale of the undertaking to the Stoke-on- - 
Trent Corporation was withdrawn, as it failed to obtain the 
necessary approval of the ratepayers. 


Karachi Electric Supply Corporation, Ltd.—This company 
held an extraordinary meeting at Karachi on April 10th, when 
1t was resolved to increase the capital from ten lakhs to 30 
lakhs of rupees. Three lakhs were to be offered to existing 
shareholders at par. The chairman, Mr. M. de P. Webb 
referred to the prospects ahead, especial with regard to 
demands for energy for industrial purposes. In addition, over 
three hundred applicants for energy for lighting purposes were 
waiting to be connected. Three lakhs of rupees were required 
at once to pay for the three new large engines and dynamos, 
two of which were now on their way from England to 
Karachi. The managing agents have under preparation а 
scheme for a greatly enlarged generating station to be equipped 
with steam turbo-generator. each of 1,000 kKw.—that is, each 
will be larger than the entire capacity of the present plant. 
Industrial enterprises in and around Karachi are expected to 
be greatly stimulated as a result. 


North of Scotland Eiectric Light & Power Co., Ltd.— 
The result of working during 1919 is satisfactory conaidering 

the conditions. In Montrose, connections increased from 

1,217 kw. to 1,555 Kw.; Brechin from 857 to 908 Kw.; Inver- 
ness from 1,996 Kw. to 2,088 KW.; total 4,551 KW. Gross profit 
£6,409, against £6,644 in 1918. Debenture and loan interest 

£2,615; after writing £71 off suspense account, providing 

£208 for income tax on undivided profits, and including . 
£1,214 brought forward, 3 per cent. dividend is to be paid, 

£2,500 put to renewal reserve, and £729 carried forward. The 

death of two directors (Mr. D. S. Campbell and Dr. Valentine 

Stone) occurred during the year; Mr. D. J.ackie wag co-opted 

to fill one of the vacancies. 


Northern General Transport Co., ktd.—The company own . 
the investinents, which cost £438,706, in the Gateshead, Tyne- 
mouth and Jarrow electric tramway undertakings. During 
1919 the Gateshead and Jarrow. companies made distributions 
to their shareholders from their reserves. The amounts во 
received by this company have been carried to reserve. The 
gross traffic receipts of the motor transport undertaking again 
Show an increase due to the larger number of vehicles in ser- 
vice, but costs of operation continue to rise rapidly. There 
has been put to sinking fund £1,260; 6 per cent. preference 
dividend £6,522; 10 per cent. on the ordinary shares £992,711; , 
carried forward £14,010. | 


Minehead Electric Supply Co., Ltd.—Units sold durin 
1919 increased by 25,560. Profit on trading after payment d 
debenture interest £956, plus £97 brought forward. After 
paying preference dividend, putting £330 to depreciation and 
reserve, and paying 5 per cent., free of tax, on the ordinary 
shares, £45 is to be carried forward. The new engine and 
generator ordered in February, 1919, have only just commenced . 
running. The nominal capital is to be increased to £20,000, 
and the existing 800 £10 preference shares are to be converted 
into 8,000 shares of £1 each. 


Shanghai Electric Construction Co., Ltd.—Supplementing 
our note of last week the profit for 1919 was £154,567, com- 
pared with £71,537. 'fne ioss by exchange on subsidiary coin- 
age in 1919 was £52,139, which is equal to 16.99 per cent. on 
the capital of the company. The ratio of depreciation to gross 
takings increased during the year, and still shows an un- 
favourable tendency. The traffic and net receipts for the 
current year continue to be satisfactory. The 15 trailers and 
seven railless electric cars have not vet been brought into 
service owing to the difficulties and delays incidental to manu- 


- facture. 


Indian Electric Supply and Traction Co.. Ltd.—Mr. J. G. 
B. Stone, presiding at the annual meeting on E Tth, said 
that the year had been one of great difficulty. The position | 
had now improved. Units sold had increased in all depart- ` 
ments, excepting for special contracts where there. was a 
decrease due to the temporary stoppage at some of the mills 
owing to labour unrest. In order to provide an increased 
margin of safety a second-hand 500-Kw. get bad been secured. 
Very considerable developments in the business were anti- 
cipated. The tramway had been more remunerative than in . 
the previous year; passengers carried and traffic earnings 
had improved, but & heavy expenditure on repairs had had to . 
be met. | | 


Hurst, Nelson & Co., Ltd.—Interim dividend of Is. per 
share (5 per cent., free of tax). P 4 T 
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Bastian Meter Co., L(d.—The net fit for 1919 (after 
writing £1,250 off goodwill) was £970, plus £151 brought 
forward. The directors recommend payment of the 6 per.cent. 
dividends on the cumulative preference shares for the two 
years ended December, 1919, amounting to £241, also а divi- 
dend of 3 per cent. on the ordinary shares for 1919, leaving 


West African Telegraph Co., Ltd.—Dividend of 2 per 
cent., making 4 per cent., free of tax, for 1919. 


quem a t — 


STOCKS AND SHARES. 


"TuksDAX EVENING. 


L| 
Tumes is every indication in the Stock Exchange markets that 
the public are taking a hand amongst investment stocks and 
shares. Business, however, still comes tamely, and it is im- 
possible to gauge the tendency of the Stock Exchange for long 
at a time. Excess Profits Duty has now come to be regarded 
as fixed, so far as this year is concerned, at 60 per cent., and 


there is а disposition to wait and see how this is likely to affect. 


industria] companies. The past success with which sellers 


be seen, and meanwhile the buyer of 
Something of & feature 18 the 


in 
view of the low price of the raw material, though explainable 
by reference to the fact that rubber companies are selling 
their produce at excellent prices for forward delivery. Conse- 
48 rubber shareholders are content to retain their in- 
vestments for future profits. : | 

With so many causes of unsettlement in the air, p tend- 
ency is etill to buy gilt-edged stocks in preference those 
of the more speculative order. 
that quite a number of good-class preference sh 
lately have been inclined to droop, are now taking a turn for 

Th 


Nevertheless, it happens occasionally, to th 
the proprietor of shares in ‘which there is not much market, 
that when he comes to eell he finds the nominal quotation 18 
not the correct market value, and he 1s offered some lower 
figure than that which appears in the list. The, reason is that 
unless shares should actually come {о market, the prices are 
left standing until somebody wants to deal, and it is only 
then that the eeller discovers that the 7 per cent. Bank Rate 
has had а greater effect upon his stock than was apparent in 
the price being left unaltered. | 

By refusing the offer of the London General Omnibus Com- 
pany in regard to wages, the men have caused dulness 
amongst the electrical railway issues, although Underground 
incomes hold their price; London and Suburban Traction 

reference fell away to 3s. on the report just out. The Toronto 
Power Company invites tenders for repayment of their stock 
by the 41 per cent. debenture holders, and allows until 
May 28th for these to be eent in. Prior to the issue of the 
circular, the price was standing at 57-60, and this is quoted 
by the company in its invitation, but now the stock has risen 
to 651, and possibly might command still more. It is always 
difficult for а stockholder to know at what price his tender із 
ped to be accepted by а company in such circumstances 36 

еве. 

Bromptons are & down to 63, bringing the yield to nearly 
9% per cent. on the money. Westminsters pay 9} per cent. 
and South Londons rather more. Kensingtons have come 
down 5s. to 42, the return in their case amounting to 72 per 
cent. on the money. Metropolitans afford 10 per cent. at their 
lowered price of 3. Considerations of yield seem to affect 
these electric lighting shares hardly at all: the market is dull 
and heavy. With coal higher, it is not likely that any 
illumination shares will increase in popularity. Electric Con- 
etructions are easier at 99s. English Electric ordinary stand 
about 228. 6d. Yorkshire Electric Power ordinary, £4 paid, 
were recently negotiated at 29/16, while the 5 per cent. deben- 
ture stock, which came out at 88, last changed hands at 851. 
The £35 paid ecrip is about 35}. Newcastle-on-Tyne 7 per 
cent. preference keep very steady at 20s. 6d. Notting Hill 
ordinary shares can be bought on the basis of 20s. 9d.; the 
company’s 6 per cent. preference have not been dealt in for 
five months in the Stock Exchange, when the last recorded 
bargain was at 84. ; | 

Melbourne Electric Supply new shares, issued at 25s. and 
with 109, paid, maintain 1-16 premium. Indian Electric 


Traction 7 per cent. convertible preference, fully paid, are at 


le. discount. Permission has just been granted to deal in 
the partly-vaid British Electric Transformer shares, and the 


nominal price, 5s. paid, is ©“ а small discount to a smaller pre- 
mium.” Shropshire and Staffordshire Electric Power 6 рег 


cent preference are quoted about 148., the 53 per cent. first 
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debenture stock being 89. A ашай lot of Urban Electric 
Funded dividend certificates was sold the other day at e 
florin per £l. The preference remain at 27а. 6d., in epite of 
the dividend having just been passed. | 

Fairly numerous dealings occur in the new shares of the 
cable companies, and Westerns at 5 for the £1 paid and 134 
for the fully-paid are in some demand. Eastern Extensions 
are 4 7-16 £1 paid and 13% fully paid. Eastern d are 
108. 6d. for the 28. paid and 278. 6d. for the £1 paid, and the 
new Globes, £1 paid, are 41 buyers. There is not much 
doing in the senior issues. Eastern ordinary is $ lower at 
1593, and the others in this group show no movements. 
United River Plates drooped to 73. West India and Panama 
fell to 15s. on the passing of the interim dividend. Marconis 
are again а poor market, the parent shares dropping back to 
33, and the new ordinary, issued at £3 and with 35s. paid, 
falling in unison to 36s. Canadian Marconis are dull at а 
shade above 10s., and Marines at 24 have gone back slightly 
on the week. Anglo-Americans show no change. The 6 per 
cent. preferred offers good security and 73 per cent. on the 
money, and the deferred yields the round 8 per cent. 
graph Constructions at 224 are again 20s. lower. 

Most of the Mexican securities have gone back on account 
of the rebels’ successes of the past few days. Brazilian Trac- 
tions eased off to 484, but rallied to 50. e preferred at 813 
are 2 down. Bombay Electric preference at 12} are another 
pound lower, the ordinary being 110. The Anglo-Argentine 
issues remain dull, and British Columbia Electric Rails are 
irregular. In the armament list, Vickers keep somewhat 
heavy оп а good deal of provincial selling. The etrength of 
rubber shares underwent some trifling modification ae the 
price of the product slipped back to a florin per lb. 


SHARE LIST OF ELEOTRIOAL OOMPANIES. 
Номи ELAOTRIOITY COMPANIES, 


Dividend Price 
— annn, May 11, Yield 
1918. 1919, *., fall, BL 
Brompton ° ee ee 8 19 € à | 89 8 3 
"S 4 1 9 — 908 
do. do. do Prei... 4 4 — 68 8 
elsea. e ee ee 8 4 8 === 6 8 4 
City of Lon ie 8 10 11; — 884 
County of Lon ee ee 7 8 9 — 8 17 10 
do о. 6 percent. Pref. 6 6 Ba — 617 3 
Ken ee е 9 1 4 — i 7 7 5 
London Eleotrio sù 9 2 . Ni 4 1 — 6 3 8 
do. do. 6 per cent. Prei.. . 6 6 " эң» ' 9 4 8 
Metropolitan. cn Ft. c „ 53 af es 
. oen е ве . . — | 
Bt, James’ and Fal Mall .. .. 10 13 sj = 8 16 10 
Bouth London s.s ee es | 6 : 6 . киы 9 1% 0 
South Metropolitan Pref. .. 1 1 18/9 — тоо 
Westminster Ordinary .. 8 10 5 — 910 6 
TELEGRAPES AND TuLSPEONSÓ - ' ст 
Anglo-Am. Tel. Pret. ae ec @ 6 6 — 9 14 10 
do. Det. ee '' е Ban là. : 2 205 € 8 0 0 
Chile Tele hone ee ee ee 8 6 c *4 18 9 
Cube е rà. “ese ee ee 1 1 — = ы] 1 4 
Bastern Extension oe ee . өө 8 10 15 — ©; " 86 9 1 
Bastern Tel. Ord. .. T , 8 10 159 — 93 665 
Globe Tel. and т. Ord. ee ee 8 10 1 — $ 1 0 
do. do. Pref, 6 * MA о. ан Ld E 1 S 
55 Tel. i 16 2 — - 16 6 
ndo-Huropean oe | — 6 0 
Marconi oe oe ee ee 965 — j ` — A 7 8 0 
Oriental Telephone Ord. .. 2:100 — 2 — 811 0 
United R. Plate 'Tel. ee ee 8 — 7 — 5 * 8 8 
Western Telegraph.. T - 10 — < 7 0 
| Homs Rans, 
Central London Ord. Assented .. 4 4 448 — B19 9 
Metropoliten ee ee ae oe 1 it 20 — 6 & 0 
до. strict... xi А 17. — NI 
Underground EleotrioOrdinary.. Ni Nil 3 — Nil 
0. do. “ А " ee N Nil 5/- — ип 
do. do. Income .. 5 4 б — . 08€ 
Fonziex Trams, 
Anglo-Arg. Trams, First Pref. .. Nil NH 5 —1 — 
do. do. 904 Pref.— — 8 — — 
Brasil Tractions  .. T se — — 50 +1 — 
Bombay Electric Pref. .. - 6 6 1 —1 4 16 0 
British Columbia Elec. Rly. Pfoe. 6 b +1 930 
до. do. Preferrred a 5 48 —2 10 6 2 
do. do. Deferred N 8 44 — 0 14 10 
do. do. Deb. oe ү E 52 ы —9$ 8 8 8 
Mexico Trams5 percent. Bonds.. N 28} 0-6 Nil 
do. 6 дег oent. Bonds.. Nil Nil 20? — No 
Mexican Light Common Ni Nil vi — No 
do. Pre • ee ee il Nil 17 -e мп 
do, 1st Bonds ee ee Nil Nil 86 — — 
| MANUFACTURING ОомРАЖТЕВ. 
Baboook & Wiloox .. oe " 16 — 8 — 5 0 0 
British Aluminium Ord. .. .. 10 10 1 — 98 3 
British Insulated Ord.  .. .. 19$ 16 1 — 114 8 
Callenders ee ee oe ee к” E" 1 — 7 16 8 
Т) Pref. ee ee es — 6 16 10 
Castner. Kellner ee ee ee 20 — 2 — — 
Crompton Ord. .. . . 10 == / — 9 110 
Edison-Swan, “ А di Я ee ee 10 ee 1 — 8 gi 10 
do. до. 5 percent, Deb, .. 5 6 — 6 9 
Electric Construction «is - 10 — 22/- —1/- 9 1 10 
Gen. Elec. Pref... oe} 64 64 18/6 — 7 0 6 
do. Ord. ` ee ° 10 == 1 -— 6. 8 1 
do. 4 Pret. - "à 4 — 23 8 
India - Rubber. 5% "m oe 10 — 18} ome “М o 
Met.-Vickers Pret. ee өө ee — 8 27 + à 6 18 6 
Siemens ТҮ; ааа" 10 10 96,6 ` —6d. 7 11 0 
Telegraph Cop, 2.59! oR „ 9. 90 223 —1 -% 6 8 


4 


* Dividends paid free of Income ТАТ. 
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FURTHER REMARKS ON THE EFFICIENCY OF DOMESTIC ELECTRIC HEATING. 


Ву а. W. STUBBINGS. 


A RECENT series of articles in the ELECTRICAL REVIEW, 
from the pen of Mr. B. L. Klemens, has been written with 
the idea of demonstrating the superior over-all efficiency of 
the electrical method of domestic beating as compared with 


the use of gas. The conclusion arrived at by the writer of 


these articles is that the thermal efficiencies of the two 

rocesses are in the ratio of 18 to 143 in favour of electricity, 
such thermal efficiency being defined as the relation between 
a given number of heat units actually available for domestic 
use and the potential heat units contained in the coal used 
to produce the former number of heat units. 

This conclusion is interesting, and as gratifying to 
electrical engineers interested in electricity supply as it 
seems to have been unpalatable to engineers connected with 
the gas industry Ап examination of the argumenta 
employed to arrive at this conclusion reveals a considerable 
lack of clearness, and the present writer has, therefore, gone 
afresh into the whole matter with the idea of setting out 
the problem in as concise a manner as possible. The 
results do not quite agree with those of Mr. Klemens, and 
it appears probable that sufficient justice has not been 
done to the claims of gas. A further examination of the case 
for electricity hardly makes it appear that Mr. Klemens’s 
estimate of the efficiency of the electrical method is an 
unfavourable one, but rather one representing more or less 
ideal conditions not yet realised. 

The method of domestic heating which, according to gas 
engineers, offers the maximum economy and advantages, is 
the use of certain of the products of the distillation of coal, 
by direct combustion, these products being gas and coke. 
The fact that other products have an enormous industrial 
value is of the highest importance, but not strictly relevant 
to the question of thermal efticiency. The fundamental 
data concerning the process of gas production, as accepted 
by Mr. Klemens, may be taken as follows :— 


Average B. T H. U. per lb. of coal vis .. 13,000 
Gas obtained per ton of coal destroyed 15,000 cb. ft. 
Average B.TH,U, per ob. ft. of gas... iis 480 


Coke obtained per ton of coal destroyed  ... 8 cwt. 
Coke used for the destruction of 1 ton of coal 4, 
Net yield of coke per ton of coal destroyed 4 
Average k. TI U. per lb. of coke 888 .. 11,000 


From these data the efficiency of transformation from 
coal to gas can easily be obtained. Taking as a basis 1 ton 
of coal :— 


R. TH. U. contained in coal 


2,240 x 13,000 — 29,120,000 

„ in resultant gas . . . 15,000 x 480 = 7,200,000 

жой ï coke . 448 x 11,000 = 4,928,000 
Total B.TH.U. in products of des- 


truction of 1 ton of coal... 12,128 000 
Efficiency of conversion, 12713 x 100/2912  ... = 415 $ 


The next factor to be considered is the efficiency of 
utilisation of the actual heat ia the gas and coke by the 
consumer, and the data which have been furnished by the 
gas authorities, and accepted by Mr. Klemens, are as 
follows :— 

Gas used in cooker and boiling-rings in equal quantities : 

Efficiency of cooker, 13:6 %. 
Efficiency of rings, 50 7. | | 

Overall efficiency of utilisation of gas = 3 (50 + 13°6) = 31°8%, 

Efficiency of coke boiler, 60 J. 

Considering again the products of destruction of one ton 

of coal, these are used as follows :— 


4 owt. of coke, containing 493 x 10° heat units at 607 
efficiency, | 

15,020 cb. ft. of gas, containing 7/2 х 10° heat units at 31 8 7; 

efficiency. 

Over-all efficiency of utilisation = (72 х 31°8 + 4:93 х 60)/(7 2 

ö + 4°93) = 430 %. 

A figure of 41°5 per cent. is then arrived at as the 
efficiency of conversion of coal into coke and gas, and a 
figure of 43 per cent. as the efficiency of utilisation of the 
available heat content of these two products. Mr. Klemens, 
in one of his articles, apparently doubts the possibility of 
using the whole of this coke. This objection, however it 


may apply to purely domestic uses, ignores the many other 
possible uses of coke. Опе obvious use is for combustion 
under steam boilers for power-raising purposes, in wbich 
circumstances, it must be remembered, an efficiency of 
utilisation in the neighbourhood of 80 per cent. is quite 
practicable. It seems, therefore, that to accept an average 
figure uf 60 per cent. for the efficiency of utilisation of the 
heat content of coke is not unjustifiable. 

Using the two efficiencies arrived at, the over-all thermal 
efficiency of the gas method of heating is given by their 
product, and this efficiency is accordingly 0°43 x 0'415, or 
17:8 per cent. This figure is appreciably better than that 
of 14°66 per cent. deduced by Mr. Klemons, and is practi- 
cally the same as that taken by him to represent the over-all 
efficiency of the electrical method. ; 

This latter figure of 18 per cent. requires examination. 
It is based on a 20 per cent. efficiency of conversion of the 
potential heat units of coal into electrical energy, and an 
efficiency of utilisation of this electrical energy of 90 per 
cent. With the latter figure few will quarrel seriously, 
although it may, perhaps, be taken to represent fair average, 
and not unfavourable, conditions. It must also be remem- 
bered that an efficiency of 90 per cent. will not apply to 
boiling appliances of the hot-plate type. The figure of 
20 per cent. efficiency of generation of electrical energy, 
given by the gas authorities as the maximum possible 
with the most up-to-date plant and under most favourable 
conditions, is tacitly assumed by Mr. Klemens to be a low 
estimate of the actual efficiency obtainable under normal 
average conditions. It will, therefore, be interesting to 
see exactly what is meant by a 20 per cent. efficiency of 
conversion. This inquiry may conveniently be set out as 
follows :— 

1 KW.-hour = 3,411 B.TH.U. 

To produce 1 Kw.-hour at consumer's service requires 3,411/20 7, 
= 17,055 n.TH.U. at the works. 

Average B.TH.U. per lb. of coal used for electricity supply, 11,000. 

Lb. of coal containing 17,055 B.TH.U. = 17,055/11,000 = 1°55. 

Lb. of coal per unit sold = 1°55. | 


Assuming 80 % of units generated reach consumers’ terminals. 
Lb. of coal per unit generated = 1°55 x 08 = 124. 


A figure of 1:21 Ib. of coal per unit generated can hardly 
be considered an unfavourable. estimate from the point of 
view of electricity, and will perhaps for some considerable 
time only be possible with a high load factor. The probable 
load factor of an electric heating load would not appear to be 
high. But this would depend largely upon the popularity 
of electricity for heating purposes. 

It may be interesting to assume an average good figure 
obtainable in present-day circumstances, and to see what 
over-all efficiency this leads to. The assumption of 2! lb. 
of coal per unit generated will not be on the high side for 
the average undertaking, taken over an extended period, and 
assuming as before an efficiency of distribution, &c., of 80 
per cent., this will correspond to 2:508 or 3:12 lb. of coal 
per unit sold. We then have— S 


` 1 KW.-hour = 3,411 p TH.U, 

Coal required to produce 1 Kw.-hour = 3'12. 

Average B T.H.U. per lb. of coal = 11,000. 

Total heat units required to produce 1 Kw.-hour = 3'12 х 11,0(0 
= 34,320. 

Efficiency of conversion = 3,411/34,320 = 10 % nearly. 


It does not, therefore, seem unreasonable to conclude that 
from the standpoint of thermal efficiency, the gas authorities 
cau offer a more economical system of domestic heating 
than can the electricity supply undertakings at the present 
time. | f 

The most promising application of electricity for cooking 
purposes is to be found in the electric oven, possessing £8 it 
does the advantages of cleanliness and convenience, together 
with that of turning out better cooked food with a markedly 
less decrease in weight, than the gas oven can ever hope to 
do. These advantages should be sufficiently weighty to 
overcome any disability in point of thermal efficiency, but 
it will not be а waste of time to compare on this basis the 
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gas with the electric oven. We have, then, considering the 
gas oven 


Average efficiency of oon version of coal to gas and coke = 41°5 %. 
Efficiency of utilisation of gas in oven, 13 6 ye 
Overall thermal efficiency of gas oven = 13°6 % x 41577 = 5°63 %. 


For the electric oven, оп а present-day basis of 2} lb. of 
coal per unit generated: — 


Efficiency of conversion of coal to electrical 


energy = 100% 
Efficiency of utilisation ... *. 90°0 % 


Over-all thermal efficiency of electric oven — 90 % x 10% = 9% 


proving that from the standpoint of over-all efficiency, the 
electric oven is eminentiy superior to the gas oven. 
. The above figures relate to ultimate thermal efficiencies, 
and would show that although the use of the electrical oven 
gives superior results to those of gàs, the combined 
efficiency of the whole of the domestic heating processes, 
including the provision of hot water, is more favourable 
with gas than with electricity. The fact that the use of 
electricity for heating purposes is making such rapid strides 
In no wise contradicts this conclusion, but simply indicates 
that ultimate thermal efficiency is not the only factor which 
fixes the value of any system of heating in the judgment of 
the actual user. А factor of far greater interest to the 
actual user is that of cost of operation, since it does not 
necessarily follow that a given amount of useful heat will 
cost the same whether produced by the combustion of gas 
or by electrical means. It may, therefore, be of interest 
to work out the comparative figures for the cases of a gas and 
an electric oven, taking for this purpose a basis of 3d. per 


unit for electricity, and 5s. per 1,000 cb. ft. for gas. We 
have, then :— | 


Cost of electricity per Kw.-hour +, 3d. 

B.TH.U. actually obtainable... ... 3,411 

Efficiency of utilisation in ven . 90% 

Useful B.TH.U. per unit. = 3,411 x 0'9 = 3,070 
Useful B.TH.U. per penny = 3,070/3 = 1,028 


Cost of gas per 1,000 cb. ft. ... 58. 

B.TH.U. per cb. ft. эз eae ..• 480 

B. TH. U. obtainable per 1,000 cb. ft. . 480,000 

Efficiency of utilisation *. 1376 7, 

Useful B.TH.U. per cb. ft. = 48С,000 x 0'136 

Useful B.TH.U. per penny = 480,000 x 0'136/60 = 1,088 


On the basis assumed, which does not unduly favour 
electricity, gas and electricity are about equally advan- 
tageous as regards cost of operation. 

It therefore seems clear that, as regards cost of operation, 
electricity will usually be more expensive than gas. But, 
again, it must be remembered that, however important cost 
of operation may be in industrial matters, it is not a factor 
of paramount importance in domestic life. If, for instance, 
means are required for boiling kettles of water in the 
scullery of a house, the use of a gas ring is rational, but if 
the same process is to be carried out in the dining room, 
the inferior ultimate thermal efficiency of the electric 
kettle will not stand in the way of its adoption, owing to 
the fact that on the score of cleanliness, convenience, and 
general desirability, it is the only possible device. It seems, 
therefore, that electrical men can be quite content with 
the manifold advantages of the apparatus they can place 
before the householder—which advantages are quite weighty 
enough to secure its introduction into a rapidly increasing 
namber of homes—without claiming for such apparatus a 
thermal efficiency it does not really possess. The inherent 
thermal inefficiency of the process of the conversion of the 
potential energy of coal into the mechanical energy necessary 
to drive electrical machinery seems to preclude the possi- 
bility of electricity ever being the most economical method 
of producing domestic heat. Considerations of ultimate 
thermal efficiency are, however, of minor importance in a 
very large number of homes—comfort, cleanliness, and con- 
venience being accounted of sufficient moment to ensure that 
electricity for heating purposes will find a rapidly increas- 
ing use. 


Report on German Iadustrial Conditions.—Mr. Bonar 
Law states that a report of industrial and commercial conditions 
in Germany at the close of the year 1919 will shortly be published. 
Commercial Commissioners who are stationed at Berlin and Col’ gne 
will report p2riodically on the conditions in Germany. 


‘FAILURES OF TURBO-GENERATORS AND 
SUGGESTIONS FOR ‘IMPROVEMENTS. 


AT a meeting of the Моктн MIDLAND CENTRE of the INsTITU- 
TION of ELECTRICAL. ENGINFERS, at Leeds on March 9th, Mr. J. 
SHEPHERD read his paper on the above subject, ап abstract 
of which appeared in the Exectrican REVIEW of January 16th. 
The chairman of the Centre presided, and expressed the 
pleasure of the members at seeing Mr. Shepherd once more 
amongst them. 


Opening the discussion, the CHAIRMAN said the trend of ad- 
vance in any class of machinery was always at a very rapid 
rate of change. Mr. Shepherd was the first engineer who had 
had the courage to come forward and point out the absolute 
necessity now of considering the great step in advance. The 
difficulties of obtaining clean air had been very much brought 
to the front, and some of the members who were present 
some time ago would remember Mr. Hefford's account of what 
happened to one of the Leeds machines that was nominally 
clean but really dirty. Mr. Shepherd had boldly brought 
forward the proposition that the whole machine should be 
one large water jacket, and Messrs. Parsons, who were always 
pioneers, had definitely produced a water-cooled rotor. * Mr. 
Shepherd went a long way in advance of that. He recog- 
nised that they must tackle the vexed problem of the end 
turns. The great merit of his solution was that in introduc- 
ing those new appliances he at the same time tried to adopt 
and improve оп any of the old refinements in the way of 
supporting coils which had been found so necessary in im- 
proving the earlier types of inachines. In fact, he attempted 
to но а great deal further in supporting coils than had been 
done yet. They could certainly record their appreciation 
of the courage and foresight which Mr. Shepherd had shown 
in writing his paper. 

Mr. JOHNSON WRIGHT said that stators had given them a 
rough time during the past thirteen years, and he (Mr. 
Wright) had had experience of many of the break-downs 
referred to. In the early days a great deal of the trouble 
on the stators was due to a loose core. He agreed with Mr. 
Shepherd that many of the soft cores were due to insufticient 
supports in the teeth. He could remeinber where the sup- 
ports only consisted of one-sixteenth steel dead edge up 
against the lamination. The steel yielded and the teeth 
vibrated, and after a short time they broke and the machine 
was wrecked. Some of Mr. Shepherd's ideas for overcoming 
the trouble with rotors were original. The weak point was 
the end curve. Phosphor bronze had been shown to be 
absolutely unreliable, because they could not calculate—no 
matter how many test pieces they had—the strength of the 
material. The casting might look all right, but when the 
machine was put up it might be found all wrong inside. Mr. 
Shepherd had referred in his paper to steel bands, and these 
were the solution of the matter. The speaker favoured either 
a nickel chrome or a phosphor bronze cap. With the one 
with steel strip or phosphor bronze wire they had all the 
advantages of the metal as support and also the strength, 
because they could calculate the strength of a steel strip or 
phosphor bronze wire, whereas they could not ascertain the 
strength of a casting. With regard to rotors, there was a 
point always to be avoided in the design, to which Mr. Shep- 
herd had not referred. It had been the practice a few years 
ago to make the rotor end conical in form, and the cap also 
conical in form. The idea was that the cap secured the 
winding. That was an excellent idea, but in the case he had 
in mind it was found that the tremendous end throws set 
up the centrifugal forces acting on the plane, with the result 
that a two-inch key was easily sheared off. Mr. Shepherd 
had shown on the screen photographs of machines made by 
Messrs. Parsons. He, personally, did not think that enough 
credit had been given to Messrs. Parsons for the development 
of the water-cooled rotor. Tt was a sound mechanical device, 
and the rotors ran remarkably well. As to the figure in 
which Mr. Shepherd showed а diagram of the stator on the 
water cooling principle, һе did not much care for the 
idea of making an outlet ət the coupling. It seemed to him 
it would be impossible to make a watertight running joint 
so that they could keep the water out of the alternator. 
Apart from finding room for the air ducts required in. ships— 
with large machines up to 90,000 kw., it was a hard enough 
job to find room for the air ducts in a station. As far as ship 
propulsion was concerned, it seemed to hiin that water cooling 
had got to come sometime or another. 

Mr. Brown said it did not matter whether they were 
dealing with 50.000-Kw. or 5,000-kw. machines—there was 
the question of insulation. He supposed 95 per cent of the 
breakdowns in electrical machinery, particularly in some 
sinall-sized machines, were first of all connected with the 
failure of insulation. A few occasionally were due to mechani- 
са] weaknesses, but there was no question about it that what 
thev needed to make a satisfactorv machine was better in- 
eulation. The insulations which Mr. Shepherd had pointed 
out to them in those large machines were almost of necessity 
built up with mica in some form or other, but at the same 
time it was difficult to put mica in some machines. By 
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reason of that one had to fall back on the ordinary cotton 
Cover:ng. it did not seem to matter much what sort of 
varnish they used or what method they adopted in the wind- 
ing of the coils, it was not long, if the machine was allowed 
to get dusty or dirty, before they got insulation troubles. 
The point which the author had put before them with regard 


to the water-cooled machine, although it dealt largely with 


the larger machines, and the difficulty of obtaining clean air, 
seemed to point to him that there would be an opportunity 
even with medium sized machines, particularly where they 
were working in very awkward and dry and dusty situations. 
Quite a number of such places existed in the country, and 
it only a satisfactory method of water cooling could be 
adopted he was sure 1$ would meet with a great deal of suc- 
cess. If better methods could be adopted for keeping down 
temperature, the machines could be run at а very much 
larger output than the normal rate. It had been mentioned 
that it was impossible almost to find out whether faults 
existed in phosphor bronze castings or not, but with X-rays 
inspection apparatus they could now pierce through five or 
six inches of metal, and he hoped that in due course they 
would be able to examine a casting to a very much greater 
extent than they could at present. The whole paper seemed 
.to show what troubles there were even to-day with insulation, 
and he could only hope that Mr. Shepherd's paper would 

the means of lessening a great many of their existing 
troubles in that direction. 

Mr. THorre (Leeds) said that he would be interested to 
know whether Mr. Shepherd had considered the destructive 
effect of suddenly generating steam in the event of a heavy 
short producing local heat in the neighbourhood of the 
water-cooled elements. He (Mr. Thorpe) had had a good 
deal to do with the development of new ideas other than 
in electrical lines, and he knew the difficulties which had 
to be encountered by those who endeavoured to bridge the 
gap between the manufacturer and the user, and it was 
very satisfactory to come across a paper of this type. 

In his reply, Mr. SHEPHERD said that the problem of cooling 
had only arisen within the last few years, and since the high 
speed machines first began to be introduced. Ever since 
1879 designer after designer with one exception had соп- 
etructed machines up to the present time relying on the 
imperfect way of cooling by blowing air through them. Now 
they had got to the size when the amount of heat 
to be got rid of approached that of а small condenser. 
When they got a short on a machine with a collective 
power behind it, at large stations he did not think any in- 
sulation supported in any other way than shown on the slides, 
that was by clamps here and there, would ever hold the coils 
adequately against those enormous forces. The time was 
coming when with high speed machines they would have 
to have stresses greater stil. This would force them to 
introduce water-cooling or oil cooling, and when that had 
been done then they could face the redesigning of the sup- 
ports something after the fashion which he had indicated. 
He was glad that Mr. Johnson Wright agreed that the safest 
band for supporting the rotor bindings was the high tensile 
steel one. Steel flexible bands and tape and wire had been 
used in the past, and had proved failures in а good many 
cases. Bands had failed for two reasons. "They were put 
upon coils at a fairly high tension, and there was nothing ‘to 
prevent a coil sinking under the pressure of the bands upon 
them. And, secondly, there was nothing to support the 
band except the coils, whereas if one had a device as shown 
on the rotor in fig. 9, there was an adequate way of centring 
and supporting & band quite irrespective of the coils under 
it, and with drawn steel wire tape they were dealing with 
the strongest and most reliable material known, because in 
its manufacture 1$ was subject to stresses as high or higher 
than any which would be experienced in working. It had 
been suggested that he had hardly given sufficient credit to 
Messrs. Parsons. He would, however, remind them that on 
page 9 of his paper he had stated: ‘‘ Various designs have 
been proposed using liquid cooling. Whilst the majority of 
them are of foreign origin the initial adoption of water cool- 
ing to modern machines is to be credited to Messrs. C. A. 
Parsons & Co., Ltd." He, Mr. Shepherd, would have said 
more when he wrote the paper if he had known, as he now 
knew, that Messrs. Parsons had made so many of their 
machines with water-cooled rotors, but it was not until he 
read his paper at Newcustle that he had the first opportunity 
of seeing their water-cooled machine. With regard to the 
criticism of the device shown in fig. 18, that that was merely 
а diagram of the discharge of the water at the coupling, and 
had certain objections, he ак agreed. That was only one 
way of getting rid of the water. Another way was to drill 
the rotor shaft and discharge the water at the low pressure end 
of the turbine. With regard to the size of cooling ducts with 
large machines, those were immense and of deep proportion. 
He did not see how with the usual amount of engine-room 
space one could find room for those ducts. In the paper he 
had given some figures of representative ships with the sizes 
of the cooling ducts necessary for air cooling, and in working 
out those sizes he had allotted a high air velocitv of 2,000 ft. 
per minute. If thev took that extreme example of modern 
engineering, the battle crniser of 180,000 н.р., the diameter 
of the air duct for both the generators and the motors was 
19.6 ft. in diameter. He supposed most of them had been 
on board a modern battleship, and had seen how the machi- 


nery was cramped together. In a very small space they 
would cram in something like 12,000 н.р. Of course, such 
condensation of power was only possible when oil fuel was 
employed. In such cases, to get in large air ducts became 
impossible. In answer to Mr. Brown, he would say that 
mica was certainly the best insulation provided it was 
applied correctly. An incidental advantage of water cooling 
was that they kept dust from the machine, and the presence 
of dust was a fairly frequent cause of surface leakage and 
breakdown. Mr. Thorpe had helped him very consider- 
ably in developing the idea of water cooling, so much so 
that it was difficult to say which were his opinions and 
which Mr. Thorpe's. He was much indebted to the latter 
for his suggestions. The question whether one should 
employ water or oil for cooling had been raised by various 
people. The advantage of water was that they could easily 
get it, and that its specific heat was about double. There- 
fore they had the maximuin cooling effect with water over 
that of oil. If they were going to have leakage the question 
was, which would do least harm, water or oil? He should 
not recommend any method of construction in which there 
was any possibility of leakage, and with modern methods of 
construction one could construct devices in which there was 
little or no risk of leakage. There was, however, the pos- 
sibility of a breakdown and subsequent leakage. In euch а 
case, before they got right down to the core, he thought there 
would be no doubt but that the protective relays of the 
system would have operated, and the arc causing the burn 
out would have disappeared before it got within reach of 
oil or water. He would rather have water leaking into the 
machine putting the fire out round the insulation, than oil. 
The particular water device would be cut off. Hot water 
could be circulated round the remainder, and the machine 
could very rapidly be dried out, and unless the burn out was 
а very serious one the machine could be on load again very 
quickly. He did not think there would be any danger of 
any destructive effect as raised by Mr. Thorpe unless the 
relavs hung up and the steam was discharged into а very 
active arc when there would be destruction. Generally they 
would have that destruction whether they had oil or water, 
but he could not contemplate on a big eystem a total failure 
of protective relays so that they would have water playing 
into an active arc. 

A hearty vote of thanks was accorded to Mr. Shepherd for 


his paper. 


ELECTRICAL PRECIPITATORS IN JAPAN. 


A NUMBER of electrical precipitators have been installed in 
Japanese smelters since 1918 by the Metallurgical Research 
Institute, which owns the Japanese rights of the Cottrell 
process. The installations, according to Chemical and Metal- 
lurgical Engineering, are all similar, consisting of from one 


half to ten repeated sections, each containing 64 pipes, 12 in. 


in diameter and 16 ft. long. Ordinarily one motor generator 
serves two sections, each set comprising a 15-H.P., 50-cycle, 
500-volt, 3-phase motor, а 10-K.v.a., 50-сусје, 900-volt 
generator, and a 10 or 15-K.v.4. transformer capable of givin 


100,000 volta on the secondary. 
At the Ashio smelter, Furukawa Mining Co., two treaters 
were installed in 1918; one to treat the mixed gases from four 
McDougall roasters, two copper blast furnaces, and four con- 
verters: and the other to treat the gases from a reverberatory 
furnace after having passed through waste-heat boilers. | 
The gases are drawn through the main treater and dis- 
charged directly from the fan casings, while those of the rever- 
beratory furnace are drawn through the reverberatory treater 
by the natural draught of the stack. As the revergeratory fur- 
nace is not operating continuously at present, the gases and 
those of eleven pot roasters, four blast furnaces and four 
copper converters are mixed and treated entirely by the main 
treater. Thus the gas volume now handled by the main 
treater seems somewhat in excess of 150,000 cu. ft. per min. 
as designed. The amount of dust collected varies from six to 
ten long tons per 21 hr. The efficiency of precipitation seems 
to depend unon the nature of the furnace charge and the 
moisture and temperature of the gases treated. When the 
conditions are very favourable, it runs as high as 98 per cent., 
passing a white smoke. but sometimes it drops to about 70 per 
cent., when the smoke acquires a vellow tint. When the 
conditions are such that the charging voltage can be raised 
above 80.000 volts with a comparatively small increase of the 
current, precipitation is very satisfactory. 
Several vears ago a large dust chamber was installed, using 
the Roesing wire system. The «ases passed from this chamber 
to four large stacks, in which they were diluted bv the forced 
admission of fresh air, before being discharged into the atmo- 
sphere. The main treater was installed at the side of this 
dust chamber, so the gases pass through the dust chamber 
before going through the treater. The numerous suspended 
wires in the dust chamber were removed, so that only the 
heavier dust, which is of more value because of its higher 
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percentage of metals, would be caught in the chamber and 
all the hghter dust which cannot be efliciently collected by 
gravity settling would be caught in the Cottrell treater. 

‘The precipitated dust contains rather large quantities of the 
oxides of arsenic. These oxideg are extracted by subliming 
the dust in a sinall reverberatory furnace, and the cinders 
resulting, Which are quite rich in copper, are sent back to the 
pot roasters after being briquetted. 

At the Капиока smelter, Mitsui Mining Co., {һе pases 
passing through the treater come from the following furnaces : 
Three lead-smelting blast furnaces, two liquation furnaces, five 
softening furnaces, and all the lcad-refining furnaces and 
kettles. The Kamioka smelter is located in the heart of the 
sericulture district, and the residents in the vicinity strenu- 
ously objected and demanded heavy indemmities, claiming 
that the smelter smoke damaged the mulberry leaves and 
killed the sikworms. Therefore, every effort was made to com- 
plete and start the Cottrell plant at an early date. About, 
1 to 14 tons of dust are collected per day in а three-section 
treater. 

At the Naoshima smelter, Mitsubishi Mining Co., the 
erection of a sinelter was permitted by the Government on 
the condition that the smelter gases would be cleaned by the 
Cottrell process. The operation of the treaters was, thercfore, 
begun when the smelter started up in March, 1919. It was 
designed for a capacity of 80,000. cu. ft. per min., assuming 
a velocity through the pipes of 5 ft. per sec. The lead- 
bearing funes from the lead-smelting furnaces and the fumes 
from the McDougall roasters and converters of the copper 
smelter are mixed, and are both treated by the precipitator. 
Natural draught is furnished by a stack 150 ft. high and 10 ft. 
inside diameter. 

The sinelter being only recently started, the furnaces are 
not yet running at thtir full capacity and the gas volume 
handled runs from 40,000. to 45,000 cu. ft. per min. Visual 
clearance by an S-section plant is practically perfect. The 
dnst collected every 24 hours amounts to about 1.5 tons, 

The treater at the Ikuno smelter, Mitsubishi Mining Co., 
handles the gases from two blast furnaces smelting copper 
ores. After passing through an old dust chamber, the gases 
are drawn through the treater by an exhaust fan and are dis- 
charged from the old stack. At the first trial the treater 
showed good efficieney, but this lasted only a couple of days 
and then the operation became so unsatisfactory that the 
diminution of smoke could scarcely be recognised even when 
the treater was charged at a high potential. After experi- 
menting in Various ways, it was decided to humidity the gases, 
a practice which was found necessary for satisfactory precipi- 
tation in several American plant. A dozen orchard spray 
nozzles of 1-16-1n. diameter arranged in the dust chamber 
using water at 120 Ib. pressure per sq. in. injected a fine spray 
into the gases before they entered the treater. ‘Thus precipi- 
tation was conspicuously improved and the elticiency raised to 
about 95 per cent.. and at the same time the operator сап 
raise the charging voltage to 80,000 volts while the current is 
only 30 атр. When. in order to examine the effect upon 
precipitation, the water sprays are turned off, the charging 
potential drops and the current increases so that the clearance 
becomes as low as 50 per cent. 

The amount of dust precipitated per 24 hours is about 0.6 
ton. 

At the Nikko electrolytic copper refinery, Furnkawa Mining 
Co., the gases from two cupellation and two reduction. fur- 
haces are treated to recover silver-bearing lead dust. The 
treater consists of one section of 32 pipes arranged in а 
rectangle. The treater was started in Mav, 1919. 

The amount of the precipitate is about 100 Tb. per 24 hours. 
The power consumption is comparatively high, being from 
2.0 to 5 KW. 


TRANSFORMERS FOR ELECTRIC FURNACES, 


Ох March 23rd before the NORHñATII MIDLAND CENTRE of the 
INSTITUTION, oF ELECTRICAL ENGINEERS, at Sheffield. Mr. J. 
ахову THOMSON, M. Sc., read his paper on ' Transformers 
for Electric Furnaces,” an abstract of which appeared in our 
issue of January 30th, 1920. 

Мг. W. M. ervey, who presided, said that there was no 
subject in which Sheffield had more right to take an interest 
than that of electric furnaces. Sheflield bad by far the 
greatest percentage of furnaces in the kingdom, and = Mr. 
Thonipsou had been actively concerned with the design of 
many transforiners, not à few of which had been applied to 
furnaces in Sheffield. 

Mr. Үкнвнү (Sheffield) thought the troubles with their 
transforiners had been very largely attributable to their 
having to work on two-phase furnaces. He asked the author 
what conclusion his company came to regarding their investi- 
gation into the suggestion that certain transformer failures in 
Sheffield were attributable to resonance. Also What size of 
transformer should be the maximum, having regard to the 
heating effect, &., on very large sizes. The reconunendations 
on pave IE of the paper were excellent, and would doubtless 
be followed by those responsible for installing furnaces, 


Mr. HiNiNGS remarked that he was interested in the Berry 
furnace transformer, which was а circular-shell type, having 
a centre core upon which the windings were wound. It 
would have been interesting to members if the author had 
explained that and other unique designs which had been 
reterred to. His (Mr. Hinings) firm had turned out a large 
number of transformers of the Berry type during the war. 
In fig. 1 of Mr. Thompson’s paper, he noticed that the inter- 
leaving of the low-tension bars was carried. right through to 
the furnace, so that actual contact could only be made on 
опе side of the busbars. He suggested that it was better to 
bring that interleaving to just outside the top of the trans- 
former tank, and then separate the polarities and connect the 
busbars to them. By that means contact on both sides of 
the busbars was obtained. The connection shown in fig. 1 
appeared to be rather long compared with the width. If it 
was drawn to scale it measured 2 ft. S in. by 8 1n., and 
required the use of a spring on each bolt for clamping. He 
would like Mr. Thompson to tell them if the bottom right- 
hand bolt in the side view of fig. 1 had to be phosphor bronze, 
or did he use steel? It seemed to him that that particular 
bolt came within a field which might cause trouble. He was 
interested to hear of Mr. Thompson's patent, but on looking 
up his firin's records he learned that the half-turn design 
was used by his company in the early part of the centurv, 
although it was not patented. They had had transformers 
of the half-turn design working quite satisfactorily during 
the last hfteen years. On page 2 of bis paper Mr. Thompson 
made a great point of having the tappinzs in the middie of 
the winding. He (Mr. Hinings) contended that they were 
still liable to very high stresses, and required also to be 
reinforced. As far as the transformers were concerned, he 
could see no limit to the size, but it was a question whether 
the supply authorities could deal with the large loads of such 
an intermittent nature. Mr. Thompson had talked about 8,000. 
KW. furnaces. Пе wondered how many supply authorities 
could deal with them, especially if they were installed a long 
way from the generating station. 


Mr. ReEpMAYNE said that the steel manufacturer found that 
by taking one and a half fall load he could melt steel quicker. 
He did it, and the effect upon the transformer was harmful. 

Mr. WaLkER said Mr. Thompson did nct make any remarks 
on the type of switch gear, though that was an important 
item in furnace installation. In many cases thev found the 
switch continually tripping, due to the time limit fuses blow- 
ing. He had often found the time limit fuse holder was dis- 
carded, and he had come across cases where а piece of No. 22 
copper wire was wrapped round and round the contact clip. 
In one case of a bad breakdown which he thought was brought 
about by there being four strands of No. 22 copper wire across 
а time limit fuse, it blew the switch tank off, and plaved 
havoc with the transformer plant in general. Пе believed 
that the supply authorities in Sheffield had recommended that 
each switch should be opened out at least every month. 
Whilst once a month would do in ordinary cases, he personally 
thought that once a week or fortnight at least the oil tank 
should be lowered to note if the oil needed changing. In a 
month the oil was badly carbonised, at least it was so when 
the war was at its highest, and the transformers were worked 
herd. As to the transformers, could Mr. Thompson give them 
апу idea as to how often he would consider a transformer 
winding should be lifted for examination” 


Mr. THoMpsoN, replying, said the troubles referred to were 
only in one case due to the transformer itself, through in— 
efficient drawing out. All other troubles were traceable to 
faulty switch gear, bad lay-out of furnace connections, ог to 
dampness in the sulystation, Ke. On one transformer he 
remembered the high tension pressure flashed over from the 
high-tension lead to the low-pressure lead, a distance of ѕоше- 
thing like 6 to 9 in. In that same sub-station another trans- 
former flashed over in a similar manner—he thought it was 
due to moisture coming in through the roof of the station 
and causing the flash over. As to the maximum size of 
transformer which Mr. Yerbury inquired about, he did not 
think there was а maximum size. They could build up to 
any size of transformer within loading limits. There was 
no trouble in building transformers up to 50,000 kK.v.a. The 
size of the transformer was limited by the size of the furnaces 
that could be made and used commercially. As to the 8,000 
K. W. A. suggested, he would advocate that it be put in 
three units so as to facilitate handling and accounnodation. 
The Berry transformer had certainly been used a great deal, 
and was in use with furnaces. Shell-tvpe transformers were 
described in the paper, and he thought the same remarks 
applied to the Berry as to the shell types there described. 
As to the interleaving described by Mr. IIinings. he thought 
that would be for a transformer of somewhere about 500 
K. V. A., and would be for transformers located directly under 
the furnace or close to it. He considered if they were to 
take a furnace transformer of 2.000. K.. A. capacity and trv 
to run it with a single set of positive and negative leads they 
would have no voltage across their furnaces when they got 
to the other end of the leads. With regard to the bolts 
shown in fig. 1, they made them of steel. The clamp plates 
of the chanps were made of phosphor bronze so that they 
had no magnetic circuit round the conductor. Te did not 
think he had seen any transformer with a half turn other 
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than that in which the half turn was taken out as а tapping 
and used as a'starter with rotcrs. He knew several Berry 
transformers which had а half turn, but it was not on 
balance. It was out of balance, the catch got hot if it was 
run on that type. The patent covered all the plugs, &c. 
The suggestion that tbe tapping should be in the middle of 
the winding was not for the purpose of reducing the possible 
voltage pressure on the winding, but for reducing the voltage 
across the winding, and that led the voltage to the wires in 
connection with the winding. If the tappings were on the 
winding when they were working at the minimum high 
pressure the voltage across the whole of the wiring was in 
ratio. If they had an 11,000-volt transformer on low pressure 
of 75, 16, and 85, when they were working on the 85 tapping 
the voltage across the high-tension wires of that tapping was 
approximately 16,000. He agreed that the tappings, wherever 
they were, should be reinforced. The size of transformer 
would depend on the supply company’s mains. [f it was at 
з moderate pressure 16 would have to be almost directly on 
the station or adjacent to the station. He did not think there 
would be much trouble about bulk supply from large systems. 
In connection with the question of the currents, he found 
that on practically all the installations there was only one 
ammeter on the primary side of a three-phase set. which was 
very misleading, especially with a Scott connected trans- 
former group which might be taking 50 per cent. overload. 
In connection with two-phase furnaces, when the hearth was 
not conducting one transformer could easily be loaded to 
50 per cent. above its normal value, whilst the meter on апу 
one phase might only read normal. He had known cases 
where transformers had been running in that condition many 
days before anyone found it out so far as the load was 
concerned. It was a necessary condition in the case of two- 
phase furnaces in order to dry out the bed of the furnace 
when first putting it in. With regard to regulators, &c., there 
were one or two installations in the country where regulating 
transformers were used in preference to tappings. He did 
not know why Шеу had not been more used, unless it was 
the question of cost and perhaps floor space. The question 
of switch gear had not been touched on in the paper since 
if was entirely in connection: with the transformer, and the 
connections between the transformer and furnace that he was 
interested in. and could give most information upon. 
The oil ought to be examined at least once in six months 
if the transformer was run at anything like a reasonable 
percentage. The transformer should be lifted if the oil showed 
any sludge. The suggestion of having recording meters on 
the panels of the furnace transformer gear was quite а good 
one. In fact he thought thev ought to be just as much 
used as with the steam supply. In several cases he knew 
of they had installed recording ammeters. He thought that 
the only reason thev were not used more was because of the 
question of cost, and possibly the trouble of changing and re- 
changing the records. 

A vote of thanks was accorded to Mr. Thompson for his 
very interesting paper. 


HIGHLAND WATER-POWER. 


Ох April 13th, 190, Mr. J. M. M. Munro, XM. I. E. E., 
A. M. I. C. E., gave an interesting lecture before the SCOTTISH 
CENTRE Of the INsTITUT!ION. or ELECTRICAL ENGINEERS, at 
Glasgow. | 

The lecture dealt with the-nature, need, and urgency of a 
preliminary investigation of the entire field of national potable 
and power water supply, and the organisation necessary to 
undertake it. 

The problem was fully to utilise and equably to distribute 
the whole water resources of the countrv for the maximum 


benefit of all. In the highlands of Scotland, where special 


conditions prevailed, the permanent interests of the local 
highland people must not be overlooked. Water power and 
improved transport were the kevs of the only door separating 
the highlands from a fair share of national prosperity. If that 
door were not opened, the Highlands might become a second 
Ireland. Its people would not for ever consent to live upon 
a few sheep and the gratuities of sportsmen. 

The preliminary inclusive general survey could most quickly 
һе accomplished under the auspices of interim district Water 
Committees appointed bv groups of County Councils. 
~ Schemes ripe for accomplishment could be undertaken by 
permanent Area Water Boards. There boards would be 
semi-puvlic local water authorities trading under statutory 
powers. А Government contribution towards cost would 
probably be necessary, but the main capital would be Бог- 
rowed through local authorities and others demanding or 
reserving water or power supply. There boards would not 
distribute bevond their area, but would sell water there to 
local authorities, and electrical energy to the electricity dis- 
trict authorities. It was suggested that water rights be vested 
in County Councils empowered to collect from water boards 
a small taxation rate'on water taken from their county. The 
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object was a relief of oppressive rating in thinly populated 
counties. 

Water schemes now outlined would be profoundly modified 
by detailed study of their areas. Insuflicient preliminary in- 
formation was available regarding localised rainfall on high 
and even on low levels, on seasonal and daily rates of outflow, 
on stream contour levels, on water storage possibilities, and 
on all the long series of items requisite for reliable planning 
and approximate costing of national water. possibilities. 

The extent and approximate value of lands to be eventually 
submerged, fishery rights, water power rights, amenities and 
numerous allied matters needed investigation and possibly 
parliamentary action before any proposition was approved. А 
сошр]е{е national scheme must precede any area scheme. 

The lecture closed with a short review of the possibilities 
of trade development in the Highlands as incidental to the 
general utilisation of the national water power resources for 
the national benefit. 


ELECTRIC WATER HEATERS. 


WHERE oil is fired under a boiler it is necessary to have 
steam to operate the oil pump and burner before the latter 
can be lighted. This necessitates firing with other fuel for a 
period before the main boilers are started in order to generate 
the auxiliary steam required. In order to save this fuel and 
to obviate the necessity of paying the fireman overtime, a 
Portland, Ore., U.S. X., manufacturer has, according to a 
writer in the Electrical World, introduced into his works two 
10-KW. induction electric water heaters to generate sufficient 
steam to operate the oil pump and burner. These heaters 
are brought into operation by means of a time switch, and 
the pressure is controlled by a contact-making pressure gauge 
which is set to cut in the heaters at 60 1b., and to cut them 
out at 80 lb. pressure. The essential features of this instal- 
lation. by means of which steum is made available when the 
factory commences work, are shown in fig 1, in which A is 


A 


К. 1.—-ELECTRIC STEAM GENERATOR. 


the pipe line to the boiler; B the oil pump; с the indicating 
pressure gauge; D the contact-making pressure gauge to main- 
tain the steam pressure within the limits stated above; E the 
induction water heaters; Е the 50-gallon asbestos-lagged water 
tank; G the time switch; and н the 240-volt А.С. supply mains. 
It takes about one hour in the morning to obtain a steam 
pressure of 80 lb., and about 20 Kw. hr. 1s consumed. The 
installation has been in use for over & year, and is giving 
every satisfaction. 

There are a number of industrial undertakings in different 
countries which have isolated hydro-electric stations, and 
surplus electric power 18 ordinarily available under such con- 
ditions. If the electrical generating plant were operated at 
full capacity and the surplus power used, the .revenue ob- 
tained therefrom would be practically 100 per cent. profit. 
For industrial purposes many undertakings require hot water 
or steam. If the surplus electric power mentioned above 
could be employed to heat the water, the cost of the fuel 
saved, less the capital and depreciation charges on the heater, 
would represent a net decrease in operating expenses. Ап 
electric water heater can be utilised either to heat water for 
direct use, or as a temperature booster " in the boiler feed- 
water line between the usual feed-water heater and the 
boilers. 

A ver: simple, rugged. and inexpensive electric water 
heater, built of ordinary standard wrought-iron pipe, for use 
under the circumstances outlined above, was described in a 
recent issue of the General Electric Review. The heater con- 
sists of a length of iron pipe, through which the water to be 
heated flows, and through the wall of which an electric cur- 
rent is passed, thus generating the heat. 

A heater designed to absorb 1,000 Kw. is shown in plan and 
elevation in fig. 2. while fig. 3 is a diagrammatic. sketch of 
the complete systemi of water and electrical connections, 
The heater consists of three sections, in multiple so far as the 
hydraulic connections are concerned. Each section 1s built 
up of 10 lengths of 1.5-in. wrought-iron pipe, eight standard 
return bends, and one special return bend arranged to be 
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connected to the busbars. The three sections are mounted 
side by side on asbestos lumber or other insulating supports, 
and are connected to the inlet and outlet headers E and р. 
All joints between the heater pipes and bends or headers, in 
addition to having standard pipe threads, are arc welded to 
prevent water leakage, and provide good electrical contact. 
The heater is enclosed in a chamber, the walls of which are 
built up of heat-insulating brick, with a cover that is easily 
аре for inspection. Тһе dimensions of the complete 
heater are relatively small, and it may be connected, as shown 
in fig. 3, in an existing water system to '' boost" the tem- 
perature with almost no disturbance to the system, the only 
changes required being the insertion of two pipe T's and the 
valve 4. The inlet and outlet pipes, 1 and o, of the heater 
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Fig. 2.—A 1,000-kw. IRON-PIPE ELECTRIC WATER HEATER. 


are connected one to each of the T's, and have a valve in 
each pipe for cutting the heater out of the system. When 
the heater is in use valves B and c are open, and valve А is 
cither wholly or partially closed, depending on the volume of 
water flowing through the main. Circulation is assisted by 
the cold water entering at the bottom and the hot water 
leaving at the top. 


An indicating flow meter is connected at 1 in the inlet pipe 
and determines the correct opening of the valve А to give the 
desired water flow through the heater. The instrument may 
be made to trip the oil switch when the water flow falls to a 
predetermined minimum value, or, when the heater 1s used 


Fic. 3.—HyDRAULIC AND ELECTRICAL CONNECTIONS OF HEATER. 


tintermittently, to close the switch when the flow exceeds the 


minimum safe value. Thus the operation of the heater can 
be made automatic. From the electrical line terminals Е, G. 
and H, the three heater sections constitute three electrical 
resistances connected together by the headers E and р. The 
three sections are similar with equal resistances, and if the 
terminals F, G, and H are connected to a 3-phase supply of 
suitable voltage, the power input will constitute a balanced 
3-phase load. On the 1.000-K W. heater in question, 50 volts 
are required across the terminals supplied by a water-cooled, 
3-phase, step-down transformer. The entire equipment, 
heater, transformer and switchboard occupies a floor space 
8 ft. by 12 ft. and a height of 9 ft. 

At first sight it would seem that the operating power factor 
of a device using iron pipe to carry a heavy А.С. must be low. 
but this is not the case. As the current density is increased 
the ratio of reactance drop to resistance drop decreases with 
a consequent increase in power factor. A curve plotted from 
actual test results on an iron-pipe water heater operating on а 
40-cycle circuit at a current density high enough to take full 
advantage of the foregoing characteristic, shows that a power 
factor of 90 per cent. on a 40 or 25-cycle, and 80 per cent. on 
a 60-cycle circuit is realised. Under average conditions the 


over-all efficiency, including transformer losses, should always 


be above 90 per cent. 

The saving that can be effected by the utilisation of sur- 
plus electric power to heat water that would otherwise have 
to be heated by purchased fuel is in most cases estimated to be 


sufficient to make the installation of a heater of the type 


described above well worth while. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


An Electric Clothes Drier. 


The Journal of Electricity recently gave the following details 
of an electric clothes drier (fig. 1), invented by an American. 
This is built for use in the home, and has approximately the 
same capacity as the average washing machine. It operates 
on the centrifugal principle, the outer diameter of the basket 
which contains the clothes travelling at 7,000 ft. per minute, 
throwing the water out, which in turn is replaced by air 


Fia. 1.— ELECTRIC CLOTHES DRIER. 


drawn in from the centre and forced through the clothes. 
It wil dry for ironing in from 12 to 15 minutes with no 
danger of injury to the finest piece of material and no broken 
buttons. 

The machine occupies а space of 24 in. by 30 in. and stands 
20 in. high, weighing approximately 200 lb. It is operated by 


a 1-н.р. electric motor through a governor clutch mounted 
on the driven shaft, and is automatic in its action in picking 
up the load, the load also governing the clutch. This clutch 
makes it possible to start with a motor just big enough for 
running the load. 


A New Squirrel:cage Rotor. 


Messrs. Higes BROS., of Dynamo Works, Sherbourne 
Road, Balsall Heath, Birmingham, have recently patented 
a bar-winding particularly applicable to squirrel-cage rotors, 
constructed in the following way :—Drawn copper of suit- 
able rectangular section is used. Before this is in- 
eerted in the rotor. one end of the bar is twisted at right 
angles to itself, and then inserted in the rotor core, as shown 


Fig. 2. 


in fig. 2. The rotor is designed so that these bars, when 
inserted, practically touch one another at the ends. When 
all the bars are assembled, the other end of each bar is also 
bent at right angles, then the ends are welded between the 
joints. The finished rotor is shown in fig. 9. The advan- 
tages of the rotor constructed by this method are obvious. 
The usual rotor end rings are entirely dispensed with. The 
extension of the bar itself forms the ring. No flux or 
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brazing compound is used in making the joints, only pure 
electrolytic copper throughout. They are preferably welded 
with oxy-acetylene apparatus, and when this is done the ends 
of the bar are a continuous ring. It is a sound mechanical 
job, and there is not the usual fear of nuts, bolts, and screws 
coming loose. When the rotors are constructed and the end 
rings cast on, there is always the chance of poor joints. А 


Fic. 3. 


large number of these rotors are in use, and not in a single 
instance has а complaint been received regarding them. 


Battery Testers. 


The Н.В. SHontz Co., of New York, has, after lengthy 


experiments, recently placed on the market the ''Shuro " 
cell tester, of which we give an illustration (fig. 2). The 
instrument, which has been specially designed to meet the 
requirements both of garages and private car owners, is pro- 
vided with a simultaneous volt-ammeter, mounted in such a 
position that it can be «easily read, and is amply protected, 
the light above the instrument giving a clear indication of 
the condition of the battery. In the volt-ammeter the upper 
scale indicates volts from 0 to 2, and the lower one amperes 
from 0 to 950, the accurate voltage and aniperage of the cell 
to which the tester із applied being thus recorded under a 


Fic. 4.—Tur Sauro BATTERY TESTER. 


discharge test. Thus, if an eleven-plate cell shows 1.55 volts 
and 180 ainps., it may be regarded as doing well. The makers 
point out, however, that voltage is not always a true guide to 
the condition of a battery, as all the cells шау be low and 
uneven, and need only a recharge. Trouble is, on the other 
hand, present when a cell stands at 0.1 volt or more below 
the remaining cells, which are strong and show no tendency 
to weaken when the tester is connected. The device is 
claimed to test every cell of a battery individually and under 
full load, indicating the current and the voltage of each cell. 
À bright light is shown by the lamp when the cell is strong 
and а dim light when the cell is weak. The instrument, 
which weighs 2 1b., requires the use of a special 13-volt bulb. 

Another American invention of a similar nature is the 
Springfield high-rate discharge instrument, made by the 
SERVICE Proptcts Co., of Springfield, Ohio, of which an 
illustration is given herewith (fig. 5).—It is intended for use 
In the detection of damaged or faulty cells, and, as will һе 
seen, comprises a voltmeter with reading 9-0-9, graduated in 
tenths, mounted on two steel posts whjch terminate in a 
convenient handle. When the points of the instrument are 
brought into contact with the terminals of the batterv 
with a steady pressure and wiping effect, the current is 
through а fixed resistance which determines the rate 
of discharge. The resistance has a current capacity of 
90 amps. cold and 70 amps. when hot. If the insulation of 
a Cell is defective, the needle will gradually recede towards 
the centre as the high-rate discharge takes place, while if 
the cell has an open circuit or broken connection inside or 


ment. 


outside, the finger will remain at zero. The instrument will 
not only be found useful in the accumulator repair depart- 


Еа. 5.—Тнь SrrineritLp BATTERY TESTER. 


ment of motor garages, but it can be used to test batteries 
in situ, the test of each cell only lasting from 10 to 2U seconds. 


Milli-ampere Meter for the Blind. 


À unique adaptation of a standard milli-ammeter has recently 
been made by the GENERAL Evectric Co., Lro., 67, Queen 
Victoria Street, E.C.4. In connection with electro-thera- 
peutics a milli-ammeter was required which could be con- 
veniently used by the blind to enable them to measure or 
maintain a definite value of current. An instrument, which 
reads from 0 to 50 milli-amperes, is provided with an external 


Fic. 6.—MiLLI-AMPERE METER FOR THE BLIND. 


arın moving over ап embossed scale with the calibration 
similar to the instrument scale. Attached to this movable arm 
in the interior of the instrument are two contacts, either of 
which makes electrical connection with the pointer of the in- 
strument. When in use the arm is set at the reading desired, 
and by means of a clear toned bell ringing when the pointer 
is touching one contact, and a muffled toned bell ringing when 
touching the other, the operator is able with a regulating 
resistance to obtain any desired current. On the other hand, 
if it is desired to read the current flowing, the instrument is 
placed in circuit with the movable arm set at zero, and as soon 
as the current is switched on. the clear bell commences to 
ring and continues to do so until the operator swings over the 
arm beyond the position of rest of the pointer of the instru- 
The muffled bell then rings, and by a nice adjustment 
of the movable arm а position сап be obtained in which 
neither bell will ring, when the reading can be taken froin the 
einbossed scale. 


Electropercussive Welding.— The American Machinist 
recently published an article on the method of joining wires 
by connecting to the terminals of a charged condenser and 
bringing them suddenly together. Sufficient electrical 
energy is liberated bv the discharge to melt the wires, 
while the force of the blow welds them together. A 
machine suitable for jointing aluminium and other wires up 
to No. 13 gauge is described. One wire is held in a chuck at 
the base of the apparatus, while the other is clamped into a 
holder free to slide in vertical guides. The holders are con- 
nected to the terminals cf an electrolytic condenser by a 
circuit containing an adjustable inductance, and are kept 
short-circuited till required. The condenser is coupled un to 
а source of supply through resistances. The wires have their 
ends prepared by a special cutter, the switch is opened and 
the upper holder is allowed to fall, when, if all adjustments 
are correct, a perfect weld is immediately made.  Oscillo- 
graphic tests with No. 18 B. & S. aluminium wire show that 
the power expended at the weld rcaches 23 Kw. for an instant, 
but the entire weld is made in 0.0019 sec.: the total energv 
is about 0.00000128 KW.-hour per weld. The process is well 
adapted to welding copper connections to aluminium. 
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NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mussms. SzrrON-JONzS. O'Dett AMD 
StzPHENS, Chartered Patent Agents, 285, High Holborn, London, У.С. 1. 


— 


11,488. ‘Application of electricity to heating of hot-bulb internal-com- 
bustion engines for starting, &c." W. Besik and T. J. Ir Munk. April 26th. 

11.493. “ Portable electric vacuum cleaners." G. A. CELLI. April 26th. 
(Italy, April 24th, 1919.) 

11.516. Framework of magneto armatures." L. E. Bruner and F. J. M. 
LEFEVRE. April 26th. 

11.519. “ Conversion of  clectric currents." SIEMENS-SCHUCKERTWERKE. 
April 26th. (Germany, February “th, 1917.) 


11.560. Electric welding apparatus"! T. E. Мекка, Ар! 26th. 


(United States, May 2nd, 1919.) 

11.590. ** Electrical method of reproducing distant scenes visually." B. F. 
S. BapeN-Powrtr, April 27th. 

11.616. Electrical connectors for electric heating, &., appliances." C. II. 
ARCHER and Ac roMaATIC. EE MiscrAcTURING Со, April 27th. 

11.617. Telephone systems," Acrosaric ыкгномк MaNvcrACIURING. Co. 
and С. GLI INS. April 27th. 

11.619. (Call indicators.” Actowatico Terernose MasvrAciURING Co. 
April 27th. 

11,624. Spark plug." J. M. МеКекках. April 27th. 

11,625, '* Combination switches." R. K. WIS SIS. April 27th. 

11.638. “ Harmonic generator or regenerator.” WersrERN. Evectric Co. 
April 27th. (United. States, April 2th, 1919.) | 

11.658. “Impregnating paper, &e., with electrical insulating compounds, 
Kc.“ C. J. Braver and E. А. Ciro. April 27th. 
11.68 2. Sparking plugs.“ G. Howtrrt. April 27th. 

11.665. Portable electric lamps.“ L. Кешек and FULLER'S (хитер El. xc- 
TRIC Works. April 27th. | 

11.667. Wireless telephony and telegraphy.“ H. Morris. Arey, II. L. 
CROWTHER and L. А. NICO. April 27th. 

1718. “ Electric torch and attachment ftor motor-vehicles."' R. 5. 
PATERSON. April 28 l. 

11.721. Terminal for cables for ignition and electrical systems on internal- 
combustion engines." R. S. Pateksos. April 28th. 

11.725. Sparking plugs." E. S. Ковккгх. April 28th. 

11.731. Electric side lamps of motor vehicles and attaching lens to 
lamp body." A. бЕокеь and F. H. Lees. April 28th. 

11,733. Toy electric motors.“ F. Нокхву. April 28th. 

11.756. Wireless telegraphy systems of the are gap. types" L. T. 
Barker. April 28th. 

11.748. Means of supporting elecccodes in vacuum tubes for wireless tele- 
graphy, &.“ К, O. Revo & Co. and. J. Scorn ̃ e. April 28th, 

11.75 . Sparking plugs.“ R. Conn. April 28th, 

11.771. Methad of making хра Кора insulators. . E. ALRNANDER. 
(General Ceramics Co.) pril 28th. 

11.774. Automate «песин еке. 
C. Кклтг. April 28th. 

11.777. Elegtrie distint control apparatus." Soc. pite Da кт Dinar. 
April ih. (France, May 26th, 1919.) 

11.742. 9 Combined. electric di namo or motor and pump." A. E. Siku. 
April 28th. 


ve 


Fusak Еркеге Hever, LiD., and 


11.791. Ignition devices for internal-combustion engines." H. W. F. 
IRELAND, H. Lecas and J. L. Милек. April 28h. 
11.798. Distributors for magpneto-cie trice machines.” C. B. Reprur. 


April 28th. 

11.819. Magneto-electric machines,” 
A. P. Youne. April Wih. 

11.821. Means lor starting inteinal-combustion. engines," A. J. Арам. 
April 25th. 

11.87. Conduits: for electrical. conductors." C. S. Davinpson and C. E. 
Morris. April 29th. 

11.82. Electric switches.“ W. X. Lreck. April. 29th. 

11,849. “ Sparking plugs.” T. I.. Crakk. April. 29th. 

11.2. Ceiling-rose for clectric wires or cables." A. J. Rowrey. April 
20th. 

11. 0. Dynamo-cla tric machines adapted for synchronous working." L. 
J. Hust and Saspycrorr, Lro. April 29th. | 

11,888. *' Electrical indicators for railway signal, &c., amps." W. H. I. 
rien. April ih, 

11,894. ** Machine switching telephone exchange systems,’ 
ткіс Со. April 29th. (United States, September J4th, 1917.) 

11. . Electrical. condensers.” — J. }озкрн and Н. W. Suu. April 
29th. 

11.9002. Sparking plugs." J. W. E. Laker. April 29th. 


БВкпун Тномзом Housron Со. and 


U 


WESTERN Erec- 


11.903. “ Electrical apparatus.“ Ajax, Lro., C. A. Coorłx and D. F. Serl., 


April 20th. 

11.904. Duplex and multiplex telegraphy. Eastern ТЕСКАРИ Co. and 
B. Davies. April 29th. 

11.930. Electric fly switches." C. A. DauEV. April 29th. 

11,934. '' Recovery of eine by electrolysis," Еһксткогүт!с Zinc Со. April 
99th. (Australia, December 24th, 1919.) 

11,935. © Electric. switches." G. Gatto and F. VILLARCOITO. April 29th. 
(Italy, April 29th, 1919.) 

11,936. '' Electric switches.“ G. Gatto and Е. VmnragBorro. April 29th. 
(Italy, April Zh, 1919.) 

11,941. *'' Electric generators." J. Gorpos Hatt. April 29th. 

11.943. “ Sparking plugs.” E. & F. Coorrer. April 29th. 

1.952. Resistance elements. for. electric muffle furnaces, melting furnaces, 
&с.” А. 1мнвьку. April 30th. . 

11,957. “ Holders or fittings for incandescent electric, &c., lamps." W. E. 
SHUTTLEWORTH. April 30th, 

11.971. *'' Holder for electric welding.” G. Uciow. April 30th. 

11.976. Device for utilisation of tidal power for driving dvnamos, &.“ G 
Davies. April 30th. 

11.998. “ Preventing oxidation of electrical, &c., apparatus.“ Е. С. 
Рукккм. April 30th. 

IZ. M . Electric lamp holders.“ M'. A. I. Bootn. April S0th. 


12.015. Combined electric switch terminal.“ G. B. Ax UrRSO and B. 
Bi CNN ML. April 30th. 


12.2. Electric immersion heaters.’ 


* 


J. Noras. April 30th. 

12.08. Electric heating resistances." TIi ENO Акт. Ges. April 30th. 

(Germany, January lth, 1915.) - 
12.029. '* Electric heating appliances.“ 

(Germany, “December oth, 1914.) 

adm Die for wrapping paper оп wire, Kc.“ E. A. CragEMONT. April 

th. 


12.043. Method ef preventing loss of zinc in electric battery.“ A. 
Росенмм. April 20th. 


*, 


Turgwos Акт. Ges. April 30th. 


12,053. “ Telephone systems.” Western Erectkic Co. April 30th. (United 
States, Mav 21st, 1919.) 

12,056. '' Trip mechanism for electric ignition devices for internal-com- 
bustion engines." A. J. Abus. April 3th. 

12.007. “Trip mechanism for electric ignition. devices. for internal com- 
bustion engines," A. J. Апамѕ. April 30th. 


12.064. “ Electric resistance materials." W. C. G. Haywarp and J. J. J. 
M. Keuytmans. April 30th. 


12,070. “Electric heaters." D. ANDERSON and C. Scorr-SN ELI. Мау Ist. 


12.102. ©“ Automatic electro-magnetic accumulator charging switch.“ J. 
TavLoR. Мау Ist. 

I2,111. '' Active material for electric accumulators.” H. LgirsER.. May Ist. 

12.120. Electricity meters.“ CHAMBERLAIN. & HookHaM and S. James. 
May Ist. 

12.135. Electric welding." J. E. Porr vw (Maschinenbau Akt. Ges. See- 
bach). May Ist. : 

12.143. Process for manufacture ef refractory and insulating products, 
J E. Detatsay and G. L. Юг. May Ist. (France, November 21st, 1916.) 

12,145. “ Process. for manufacture of refractory and insulating products.” 
J. E. Dru w and G. L. Dimitri. May Ist. (France, July I6th, 1948.) 

12,16. Electric valves.“ G. Gites. May Ist. 


of 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses аге those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1916. 


$4521. SicNaLLING. LAMPS. А. C. W. Aldis and C. J. Burke. April llth. 
19]6. (Complete accepted, November 17th, 1916. Patent sealed, November 
lieth, 1916.) (141,077.) 
І 1918. 


2.153. MAaCHINe-SWITCHING TELEPHONE SYSTEMS. Western Electric Co., L. 
Polinkowsky, J. G. Hackley and G. Denken. (Western Elecric Со. and С. E. 
Stevens, in part.) February th, 1918. (141, 080.) 

3,333. MACHINE SWITCHING TELEPHONE. EXCHANGE SYSIEMS. Western Electric 
Co. and L. Polinkowsky. (Western. Electric Co., in part.) February 25th, 
1918. (141.081) 

3,930. MACHINE-SWITCHING TELEPHONE EXCHANGE SYSTEMS. Western Electric 
Co. and L. Polinkowsky. February 27th, 1918. (141,083.) 

10,864. REGULATING DEVICE FOR. DYNAMO-ELECTRIC MACHINES. О. Imray (Bosch 
Akt. Ges., R.). July 2nd, 1918. (141,084.) 

20,168. Jump POLE MOTORS AND THE LIKF, E. S. Carey. December 5th, 
1918. (141.0И20.) 

20,254. MANUFACTURE OF  ELECERIC-DYNAMOS AND) MOTORS. A. Lyon & 
Wrench, T. L. R. Cooper and J. C. Todman. December Gth, 1918. (141,101.) 

21,830. AUTOMATIC TELEPHONE EXCHANGE SYSTEM, Sterling Telephone & Elec- 
tric Со. and W. C. Davey. December 31st, 1918. (141.106. 


` 1919. 


216. DANAMO-EEECTRIC MACHINES. E. J. Harman aud. E. Le Bas. January 
3rd, 1919. (141,116.) 

3/0. PROTECTIVE DEVICES FOR ALTFRNALING CURRENT ELECTRIC DISTRIBUTION 
sisieMs. British Thomson-Houston Со. and E. B. Wedmore. January 6th, 
1919. (141,121.) 

3,753. DEVICES FOR INDICATING ПИК POSITION OF ELECTRIC. SWITCHES, GAS 
FITTINGS, OR THE LIKE IN ROOMS OR OTHER PLACES. J. E. Arnold. August 14th, 
1919. (141.150.) 

4.166. ELECTRIC REGULATOR OF THE INDUCED-CURKENT MOTOR ТҮРЕ. G. di L. 
Pestarini. February Ith, 1919. (141.154.) 

6,320. ELecTRICAL STRAM-GENERATING PLANTS. H. Ffenninger. March 13th, 
1919. (141.170.) 

7.900, FASTENING OF МЕТА. BASES ТО GLASS. VESSELS SUCH AS. ELECTRIC INCAN- 
DESCENT Laws. British Fhomson-Houston. Co. (General Electric Co.). March 
29th, 1919. (141.182) 

8,448. HKECFINING  MEFHODS. OF RADIO-TELFGCRAFHIC AND RADIO-TELEPHONIC 
SIGNALS. С. Bardeloni, October 3rd, 1916. (141,185.) 

8,608. ELECTRIC RESISTANCE DEVICES. C. L. Browne and S. H. Heywood & 
Co. April oth, 1919. (141,188.) 

9,168. WIRELESS RECEIVING AND TRANSMITTING АРГАКАТЫЅ, J. Erskine-Murray 
and J. Robinson, April 10th, 1919. (141,190.) 

10,112. DELAY-ACTION ELECTRIC switches. J. W. White. April 23rd, 1919. 
(1%1,195.) 

12,765. OPERATING AND TRIPUING MECHANISM ӨЕ OIL BREAK ELECTRICAL. SWITCHES. 
К. T. Norton. May 21«t, 1919. (141,217 .) 

13,552. ELECTRIC CONTROL GEAR FOR DYNAMO-ELECTRIC. MaAcitiNES, R. H. Rar- 
bour and J. R. Walton. May 29th, 1919. (Cognate application 29.826, 19.) 
(141 225.) 

14,300. DIRECT-CURRENT DYNAMO-ELECTRIC MACHINES, B. J. Shillito. June 
Sth, 1919.  (141,231.) 

14,390. ELECTRIC TRANSFORMERS, Vickers, Ltd., апа F. R. Bacrlocher. June 
Sth, 1919. (141,232.) 

14.417. CowsrRUCTION. OF SPARKING-PLUG FOR INTERNAL-COMBUSHION ENGINES. 
G. Н. Negus. June 6th, 1919. (141.233.) 

14,792. DISTRIBUTION FOR IGNITION aprakatts, C. Olivetti. June 11th, 1919. 
(141.23%.) є 

15,919. FIELD TELEGRAPH AND TELEPHONE EXCHANGES... A. А. Clarke and E. E. 
Price. June 24th, 1919. (141,243) 

19,721. MacwNETO-ELECTKIC.— IGNITION APPARATUS КОК. INTERNAL-COMBUSTION 
ENGINES. Scintilia. September 13th. 1918. (132, 498.) 

21,15]. WIRELESS TELEGRAPHY AND THE LIKE. C. P. Ryan. August 28th, 
1919., (141,269.) 

22.172. ADJUSTMENT FOR TOOTHED WHEELS IN | MAGNETO-FLECTRIC IGNITION 
APPARATUS FOR INTERNAL-COMBUSTION ENGINES, Seintilla. October 1st, 1918. 
(133,296.) 

25.930. MEASUREMENT OF TH® WATTLESS COMPONENT OF ALTERN VIING. EELECTKIC 
CURRENT POWER. S. Z. de Ferranti С. Wall and Ferranti, Lid. October 22nd, 
1919. (Addition. to 137,090.) (141.285 1 

26.715. ELECIRIC-SWIICHING MECHANISM. Wostinzhouse Electric and Maru. 
facturing Со. Oc ber 30th, 1918. 134.343.) 

28,6905. ELLCTRIC SWITCAHPS FOR CONTROLIING ELCCTRICALLY-HLATED APPARATUS. 
Н. Jaggi-Zumbuhl. June 21st, 1919. (141.204.) 

7 1820. | 

1.475. EI cru. G. G. Hepburn. February 22nd, 1919. (Divided 
application оп 139.296.) (141,305.) | 

5.748. AUTOMATIC TELEPHONE FXCHANGE SYSTEM. Sterling Telephone and Elec- 
tric Со, and W. C. Davey. December ЗІМ, 1918. (Divided application on 
141.106.) (141,310.) : M | 

5. S. AUTOMATIC TELEPHONE FNCHNGE SYSTEM, Sterling Telephone and Elec- 
tric Со. and W. C. Davey. December 3lst,. 1918. (Divided application on 
141.1065.)  (141,311.) : ' 

5.863. АСТОМАПС Tr FPHONY. PXCHANGE SYSTEM. Sterling Telephone and Elec- 
tric Со, and W. C. Davey. December 3lst, 1918. (Divided application on 
141.106.) (141, 312.) - 
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No. 2,217. 


THE RATING OF MACHINERY. 


Тнк remarkable change in money values which has taken 
place during the past few years is, of necessity, causing 
considerable anxiety among business men throughout the 
country. It is а difficulty which crops up at every turn, 
because there are undoubtedly many cases in which serious 
hardships will be caused if the practice of stereotyping 


present values fur any considerable number of years ahead 
is resorted to, as is threatened in some instances. The 


problem i8 а peculiarly difficult one with regard to the 


rating of property generally, and whilst, we believe а broad 
view may be taken in the matter of general rating, when 
the quinquennial assessment is finally mide this year, signs 
are not wanting that in relation to the rating of machinery, 
the full pound of flesh will be demanded. 

An important principle is at stake here, because con- 
ditions are so fluctuating that whilst he would be а rash 
person who would foretell any fall in the cost of labour, 
nevertheless the ordinary laws of economics will almost 
certainly come into play to bring about reductions in other 
directions, yet what do we find some assessment authorities 
doing in the matter of machinery assessments? The new 
valuation liste bave not yet been prepared througbout the 
country, but it is known that in some instances where they 
have been prepared, the assessments have been doubled and 
even trebled. Hasty action of this sort is seriously to be 
deprecated, and we can only imagine it is based on the 
principle which was so strongly put forward in connection 
with the Profiteering Act, that a man could not be said to 
be profiteering if he charged for an article a price based 
on the cost of replacing it. If the basis of the new 
assessment is to be the replacement value of all existing 
plant, then, indeed, will an intolerable burden be placed 
проп industry, and every step must be taken to bring that 
point before the various Unions. 

We are aware that the authorities in London are averse 
to stereotyping future legislation too much upon present 
conditions, but although it may be said that a new 
valuation will be made in five years’ time, our know- 
ledge and experience of rating authorities is such that 
we would rather not have the trouble and expense of 
arguing the case for a reduction at the next quiuquennial 
valuation. One of the leading valuation authorities in 
London recently, before а Parliamentary Committee, 
expressed the view that values would eventually settle down 
at about 70 per cent. above the figures of 1914, and that is 
a long way from the 200 and more per cent. which we are 
informed is being placed upon existing assessments by some 
autborities. There is need for concerted action, and it is 
satisfactory to note that the Machinery Users’ Association 
is keenly alive to the injustice which may well be per- 
petrated unless a watchful eye is kept upon rating authori- 
ties as a whole. Unhappily, it is no uncommon thing for 
Government Departments to differ, and although there is a 
desire on the one hand on the part of Departments which 
have not to collect taxes, to go warily, on the oiher hand, 
it cannot be overlooked that in giving evidence before the 
Select Committee on War Wealth, the officials of Somerset 
House expressed (he view that values in future should be 
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taken on the present basis. From more than one point of 
view that is undeniably an unsound doctrine, desirable 
though it may be from the tax-collector’s point of view. 

In the first place, such an expression of opinion will in- 
evitably react upon the authorities throughout the country, 
without investigation of the premises upon which it was 
based, or the circumstances in which it was offered to the 
Committee. More important than that, however, is the 
position in which manufacturers and machinery users will 
be placed where, as is the case almost invariably, plant 
exist3 which was bought several years ago. This merely 
serves to emphasise the serious position of machinery users. 
Mnch plant bought years ago can only be replaced or 
repaired at а very high cost, and under great difficulties 
even then. The result is that, if assessments are to be 
made upon present values, there will be a large amount of 
partly worn-out machinery standing in books at excessive 


values. In the present condition of trade, every encourage- € 
ment should be given to machinery users to put their works . 


in good order, quite apart from the general unsoundness of 
the policy of stereotyping the future upon a condition of 
affairs which must inevitably change for the better to some 
extent within the next few years. There ought clearly to 
be а differentiation between macbinery, and the purchase 
price, with an adequate allowance for depreciation, is the 
only logical and sound basis. | ; 


s THERE is, it must be confessed, a 

certain lack of distinction about many of 

Eie Ате the I.E.E. papers; while they are often 

of very great tecbnical interest and value, 
they seldom touch that pitch which, like Duddell’s lecture 
on the arc, arouses the audience to enthusiasm and marks a 
day with a red letter in the annals of science. But on 
Thursday last week Mr. Sydney Everahed, whose papers are 
rare but always superlatively good, once more came forward 
with а masterpiece of scientific literature, worthy to rank 
with the most noted essays on electrical science that the 
Institution has been privileged to hear. Indeed, in the 
discussion, his paper was declared to do for permanent 
magnets what Dr. Hopkinson’s did for electromaguets, in 
that it swept away the devices of empiricism and established 
the subject on & sound scientific foundation. 

The paper itself was somewhat uvinviting in appearance; 
it offered 46 pages of good hard reading, on a subject, with 
which the majority of the audience had little direct associa- 
tion. But the lecture which the author delivered, without 
the aid of notes, put & wholly differeut complexion on the 
matter. Lucidly expressed, and relieved by sparks of dry 
humour, it lightly traversed tbe whole field of the 20 years 
work embodied in the paper, and leading on from molecular 
theory to experimental study, finally made it clear that the 
author had found a key to the secrets of permanent 
magnetism—a key which all the time had been banging on 
the nail, во to speak, awaiting someone with the patience 
and insight that would enable him to see it. | 

While we cannot do full justice to Mr. Evershed’s 
illuminating lecture, or to his monumental paper, we give 
elsewhere & report of the proceedings; and in con- 
gratulating him upon a great achievement, we may assure 
him that the “ practical" paper which he bas promised will 
be awaited with the keenest interest and anticipation. 


IN our issue of October 10tb, 1913, we 
drew attention to four motors installed at 
the printing offices of Messrs. United 
Newspapers, Ltd., which for five years had been driving two 
big Hoe presses. We pointed out that these motors differed 
in many respecta from current practice, but most of all in 
the remarkable output obtained in comparison with their 


The Chitty 
Motor. 


dimensions and weight, each giving 120 B H.. at 
230-650 R.P.M., and weighing 80 cwt. They gave com- 
plete satisfaction to the mechanical superintendent of 
the company, Mr. G. W. Mascord, and ran at a safe 
temperature. Moreover, their cost t) manufacture was 
extremely low. We urged that, in the best interests of the 
electrical industry, full advantage should be taken of the 
possibilities of improvement in output for weight and size 
that were evidently still far from exhau-ted. 

Those motors were built by the Rees-Roturbo Manu- 
facturing Co., Ltd., to the designs of Mr. Henry Chitty. 
As we fully anticipated, the accuracy of our statements was 
immediately challenged, but we did not ask our readers to 
accept them blindfold; we urged them to go and see the 
machines themselves. The correspondence which ensued 
rau on for many weeks. without in the least modifying the 
fact that the machines were solid realities and fulfilled the 
claims we made for them. й 

Had not the war intervened, the manufacture of machines 
of this type would, doubtless, have been developed. Over 
six years have passed, and the subject—so far as publication 
із concerned—has lain dormant, but not forgotten; we 


have looked forward to the resumption of activity in this 


quarter, and we are gratified now to be in а position, to say 
that production has commenced, and arrangements are in 
progress for the mannfacture of these motors and dynamos 
on “mass production" lines. Lust week we had the 
pleasure of seeing two machines running on load; they 
were similar machines, on the Hopkinson—or rather. 
the Kapp —test, one acting as motor, and the other ав 
generator, and the losses being supplied electrically by a 
third machine of another make. The normal rating cf both 
machines was 500 amperes. at 220 volts, 1,440 R P. M.; 
they rau without sparking or undue heating, both at normal 
load and with 660 amperes on tbe motor, which load was 
thrown on and off repeatedly without effect on their 
behaviour. 'The weight of each machine, including its bed- 
plate, was 1,750 lb., and its dimensions were correspond- 
ingly small. The normal input tothe motor was 110 Kw., 
and the mean efficiency 93 per cent. The specific weight 
was 17 lb. per Kw. : | 

These figures speak for themselves to the expert; for 
those who are not dynamo designera, we may say that the 
output is more than twice that usually expected from 
machines: of this siz:—like that of the machines we 
described in 1918. 


IT was with great pleasure that we 
took pa't in the recognition by the 
electric vehicle industry of the splendid 
work that Mr. Frank Ayton bas accomplished as founder, 
hon. secretary, and, finally, chairman of the Electric Vehicle 
Committee; a report of the pro'eedings. at the dinner at 
which he was the guest of honour is given in our Notes 
columns to-day. The excellent progress that has already 
been achieved in the face of innumerable obstacles was fully 
recognised by the speakers, but the keynote of the speeches 
was the magnificent pro:pect that lies before this branch of 
the electrical industry. Never before has its future been 
so rosy. The eight-hour day has sealed the fate of horse 
traction, petrol is continually growing dearer and scarcer, 
and the electric vehicle is going to be the saviour of 
the situation. Moreover, the Electricity Commissioners 
have annouriced their intention of encouraging the use of 
electric vehicles, by granting powers to corporations to 
establish garages and charging stations ; this is the supreme 
need of the industry, which has always been hampered and 
restricted in its development by the lack of charging 
facilities. : | | 

In ite early days the industry suffered from recurring 
attempts, not so much to establish а sound business as to 
exploit the investing public, but those times, we hope, are 
past.; the industry is now in the hands of men who are 
determined to establish it on a firm industrial basis, it has 
before it an unexampled opportunity, and we look forward to 
an immense development in the near future. 


The Ayton 
Presentation. 
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THE KINGSTON-UPON-THAMES ELECTRICITY WORKS. < 


Ir will be remembered that during the Municipal Elec- 
trical Convention of June, 1913, members of the M.E.A. 


visited the riverside borough on the completion of ex- 


tensions to the electricity works which cost about 
£15,000. The new plant, which we described at the 
tine,* was inaugurated in September, 1913, and was 


said to be practically the first of its kind to be installed 
in this country. Two Diesel engine sets of the M.A.N. 


^ 


Акне" 


Ба. 2.—CROMPTON THREE-PHASE SWITCHBOARD. 


type, each coupled to a Siemens 270-kw. flywheel alter- 
nator, were installed, the interition being to decrease 
fuel costs and wages and repair costs in the boiler house. 

One 4-cycle set with a low fuel consumption took the 
whole load of the station for an average of 16 hours 
per day, the boilers being shut down entirely during 
such hours. Їп order to obviate the risk of stoppage, 


* ELECTRICAL REVIEW, June 13th, 1913. 


it was decided to be less costly to install another Diesel 
set rather than to keep boilers banked during the dag. 
A two-cycle engine was selected, which in addition to 
stand-by duties, assisted the old steam plant on peak 
loads. During the year ended March 31st, 1918, the 
steam plant generated 939,122 units at a fuel сс ul 
£9,183, or 2.346d., while the Diesel engines generaied 
746 913 units at a fuel cost of £1,942, or 0.623d. per 
unit sold. 


Ета. 3.—SrIRLING 91,000-LB. BOILERS. 


Following the strenuous war period, like many ct'ier 
undertakings of the kind, considerable trouble was er- 


perienced with the plant, and several breakdowns oo- 


eurred in the latter part of 1918. Due to the heavy 
overload to which the plant had been subjecte:l, a 
serious breakdown eventually occurred in Dect ber, 
1918; to aggravate matters, some of the static? em- 
ployés struck work about the same time, and а total 
suspension of the supply seemed inevitable. Howev>r, | 
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Mr. T. A. Kingham, together with his assistant and 
one or two representatives of the Brush Electrical En- 
gineering Co., Ltd., commendably set to, and by work- 
ing continuously through the holidays from December 
24th to January Ist, managed to get part of the new 
turbo-generator plant, which was then being delivered, 
into commission, and were thereby able to maintain 
the supply. Owing to the non-delivery of the E. H. r. 


FiG.-4.—A 1,000-kw. FREQUENCY CHANGER. 


switchboard and gear the station was for three months 
successfully run and controlled гош the temporary 
3,300-volt, 3-phase switchboard, fig. 5, which was erected 
during the above-mentioned holidays. 

In February, 1913, owing to the constantly increas- 
ing demand for power for munition works, the Town 
Council entered into an agreement with the Ministry of 
Munitions, which had approved of 
a 3-phase scheme prepared by Mr. 
J. E. Edgecombe, the then borough 
electrical engineer, and now con- 
sulting engineer to the Corporation, 
and the sanction of the Local 
Government Board was obtained to 
a loan of £25,000 for a period of 
20 years at 6 per cent. for the pur- 


pose of purchasing additional 
electrical plant and equipment. 
The new installation consisted of 
two water-tube boilers, buildings 
and accessories; two  1,000-kw. 
steam  turbo-alternators, with the 


necessary engine-house plant; and 
switchgear, distributing plant, and 
aub-station transforming gear. 'Гһе 
first instalment of the new plant, 
consisting of a 1,000-kw. turbo- 
generator set, was put to work 
as stated above in January, 1919; a 
duplicate set was installed in June, 
and the boilers were finally com- 
pleted in July of the same year. It 
is interesting to note that in spite of 
the conditions under which the first 
set was put into commission it ran 
continuously from January Ist to March 3lst, 19 
with but a single two hours' rest for the purpose of 
cleaning out the condenser. 

The Kingston-upon-Thames public supply was until 
recently entirely single-phase, 77 periods, generation 
being at 2,100 volts, and the pressure at consumers' ter- 
minals, who were supplied through stepdown trans- 
former sub-stations and pillars, was 105 and 210 volts. 
The single-phase generating plant consists, in addition 


to the two Diesel sets, of а number of Belliss steam reci- 
procating sets coupled to Siemens disk-type alternators. 
In the recent extensions, particulars of which are given 
in what follows, and which we recently had the pleasure 
of inspecting, à breakaway has been made from single- 
phase generation, and a 3-phase system introduced. 
This has necessitated a link between the two Systems 
in the shape of two 1,000-kw. frequency-changing 
motor generators, which form the 
most interesting portion of the new 
plant. 'The new generating plant 
consists of two Brush-Ljungstrom 
turbo-alternators, fig. 1, each cap- 
able of developing 1,000 kw. The 
turbines, which are of the double- 
rotation radial-flow type, operate 
at a steam pressure, of 200 lb. per 
sq. in., and 200 deg. К. of super- 
heat. The steam consumption at 
full load is 12.5 lb.; at $ load, 13.1 
lb. ; and at 3 load, 14.7 lb. 

The two alternators of each set, 
which generate 3-phase energy at 
3,300 volts and 50 periods, are 
identical in construction, and both 
run at 3,000 R. P. u., but in opposite 
directions. From the point of view 
of switchgear, &c., both machines 
are considered as a single set, the 
stator windings being connected in 
parallel. "The series-connected field 
windings are energised from a 
single exciter mounted on the end 
casing of one of the alternators. 
The rotors each consist of a solid 
steel forging. Axial ventilation is used throughout the 
machine, and both stator and rotor are mica insulated. 
The complete turbo-alternator is carried by its con- 
denser, which is of the surface tvpe, and is bolted direct 
to the flange of the exhaust branch of the turbine. Each 
turbo-generator has its own ‘‘ Sirocco " air washer of 
the water-spray type, and its own set of Edwards air 


| 
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Fic. 5.—TemMporary k. H. T. SWITCHBOARD AT KINGSTON. 


and Pulsometer circulating pumps. The condensers 
are on the station floor level while the turbines are on 
a platform on the switchboard gallery level. 

The two new Stirling boilers are each capable of 
evaporating 21,000 lb. from and at 212 deg. К. They 
are fitted with B. & W. chain grate stokers, and work 
in conjunction with a Green economiser. The feed 
pumps are of the turbine type, and their exhaust steam 
is used to raise the temperature of the feed water prior 
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to its delivery to the boilers. All water, which passes 
through a Bracket rotary screening plant, fig. 7, is 
drawn from and returned to the river Thames. Some 
very excellent results are being obtained with the very 
low-quality fuel that is being burnt; at present coke 
breeze with a calorific value of 8,000 B. TH. U. per lb. is 
being used. This is wheeled by means of hand trucks 
from the stock yard over a weigh bridge, and dumped 
before the boilers. It is then shovelled by hand into 
the hoppers. It is hoped at a later date to install coal- 
handling plant which will greatly facilitate the stoking 
arrangements. 

The new three-phase switchboard, fig. 2, and switch- 
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a solid coil and eliminate air spaces. The arrange- 
ment of the winding is such that the voltage between 
adjacent conductors is à minimum. A single steel cast- 
ing forms the poles and hub of each rotor, the laminated 
pole shoes being screwed on after the coils were placed 
in position. A heavy amortisseur winding is provided 
in the pole face. Bare copper strip of heavy section 
wound on edge, and assembled under hydraulic pres- 
sure form the field coils. Duplicate sets of carbon 
brushes in box-type holders are provided for the gun- 
metal slip rings. In order to keep the peripheral 
velocity within safe limits, owing to the high speed at 
which the sets run, very long machines were necessary. 


Fic. 6.—SECTIONAL ELEVATION OF FREQUENCY CHANGER. 


gear was manufactured by Messrs. Crompton & Co., 
of Chelmsford, and Messrs. Lucy & Co., of Oxford, 
to the order of Mr. J. б. Statter. The new board 
is composed of handsome grey marble panels, the 
synchronising panel being placed in the centre, on either 
side of which are located the turbo-generator and motor- 
generator panels, and on the outsides the feeder panels. 

The 1,000-kw. frequency-changing sets consist each 
of five niachines as follows: A single-phase alternator, 
a three-phase synchronous motor, а starting motor, and 
two exciters, one for the alternator and the other for 
the synchronous motor. The two exciters are provided 
because the voltage of each synchronous machine has 
to be controlled by a Tirrill regulator. The single- 
phase alternator has a capacity of 1,000-kw. at 2,100 
volts and 75 periods, with a power factor of 0.5, and 
is capable of carrying a 25 per cent. overload for two 
hours. The three-phase, 1,450-H.P. motor, driven from 
the turbo-alternators, works at a pressure of 3,300 volts, 
50 periods, at unity power factor. The slip-ring start- 
ing motor operates from the 3,300-volt, 50-period cir- 
cuit, and is provided with a liquid starter. The com- 
plete set, figs. 4 and 6, runs at 750 R. P. u., the machines 
being mounted on а common bedplate with a flexible 
coupling between the two exciters. 
bearings are forced lubricated, the oil being pumped 
by a gear pump driven from the shaft of one of the 
exciters ; no oil cooler is fitted. 

Special attention was given to the complicated pro- 
blem of parallel running in connection with these sets, 
the conditions being as under: (a) The sets must run 
in parallel. with each other on both the three- and 
single-phase sides; (5) the three-phase motors must run 
in parallel with the two turbo-generator sets; (c) the 
' single-phase alternators must run in parallel with the 
Diesel and old Belliss reciprocating sets; (d) the load 
must be adjustable between the sets. 

The construction of the two synchronous machines 
is generally the same throughout. The stator core in 
each case is supported between two clamping rings 
keyed into a cast-iron frame. It is built up of iron 
segments, varnished on both sides, and held in position 
by steel dove-tailed keys screwed to inwardly projecting 
ribs on the cast-iron frame. The former-wound coils 
were completelv insulated before being placed in the 
ccre, and mica was used as the insulation between turns 
for the whole length of the coils; mica tubes insulate 
the coils on the slot portion and oiled linen and mica 
on the end winding. Before the outer insulation was 
put on the whole coils were dried under vacuum, and 
then impregnated with a solid compound. The mica 
tubes were then moulded on under pressure to ensure 


The three main . 


To ensure а supply of cool air to the centres of the 
machines fan blades are fitted on the rotor hub with 
а baflle attached to the solid end shields. Further, 
axial holes are provided right throwgh the stator core 
in addition to the usual radial vents; holes are also 
drilled through the rotor hub. The motor stator is 
carried on rollers mounted on ball bearings, and a rack- 
ing gear is provided to enable the stator position to be 
adjusted to assist in paralleling or adjustment of load. 

It was not possible to carry out exhaustive tests at 
the time these sets were built, as they were urgently 
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Fia. 7.—WATER SCREENING Рілнт. 


required. They were, however, erected at the builder's 
works, and run for about two hours. They were then 
sent to Kingston, and, after erection, were put at once 
into service, and ran continuously day and night with- 
out any adjustment. 

The whole of the turbo-generator plant, with con- 
densers, pumps, and auxiliary plant, as well as the 
frequency changing sets, was constructed by the Brush 
Electrical Engineering Co., Ltd., of Loüghborough, to 
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the specification of Mr. J. E. Edgecombe, who on his re- 
xignation in September, 1918, was appointed consulting 
ergincer. The extensions were carried on by his chief 
aesistant and successor, Mr. T. A. Kingham, under 
whose management the undertaking now is. 

Striking results have followed on the discardiug of 
the eld plant. Last year the units sold numbered 
1,750,000, and this year it is estimated that they will 
reach 2,500,000. It may be pointed out that only on 
two ocasions iu the history of the undertaking has a 
surplus been shown on the year’s working. It will 
l:o remembered that last vear there was a deficit on the 
undertaking of £6,000; this year, although the whole 
of the new plant has not yet been in operation for 12 


months, that loss has been converted to a surplus of 
£2,500. 

The demand for power has grown to such an extent 
that further extensions will be necessary in the near 
future, and it is intended to do away with the whole 
of the old B. & W. boiler plant and Belliss-Siemens re- 
ciprocating steam sets, and to install in its place 
3-phase turbo-generating plant. The flexibility and 
convenience of the 3-phase system of supply із recog- 
nised, and the old single-phase svstem is to be elimi- 
nated entirelv from all future development. 

In conclusion, we are indebted to Mr. T. A. Kingham, 
borough electrical engineer, for facilitating the prepara- 
tion of this article. 


THE LOWER SEVERN ELECTRICITY DISTRICT. 


By H. M. S. | b 


ine Electricity Commissioners have taken their first 
action under Sec. 5 of the Electricity (Supply) Act, 1919, 
by issuing a notice in the terms of Sub-sec. (1) and (2) 
of that Section, that they have provisionally determined 
that the area shown on the map shall be constituted а 
separate electricity district, to be known ав the Lower 
revern Electricity District, and that it being apparent to 
tbe Commissioners that the existing organisation for the 
supply of the district should be improved, they intend to 
hold a local inquiry into the matter. They invite 
authorised undertakers, local authorities, and other parties 
ocncerned to forward objections or representations on account 
cf the inclusion or exclusion of any area in or from the 
proposed district, and also invite such parties эв aie 
mentioned in Sub-sec. (2) to submit in writing schemes 
for effecting such improvement in the existing organisa- 
tion, including the formation of a joint electricity 
authority for the district. The time limit for the receipt 
of the objections, representations, or schemes, is July 3 let, 
1920. MEE 

This first action is of considerable interest as an 
indication of the policy which the Commissioners have 
ad-pted, but it cannot be taken as a binding precedent, as 
the Section referred to permita them to take a somewhat 
different course to that adopted in this first case. 

Sub-section (1) says that the Commissioners may pro- 
visionally determine that a district shall be constituted, and 
that before finally determining the area to be included, 
notices of the intention shall be published and given to the 
County Councils, local authoritics, and authorised under- 
takers in the district, aud if any objection or representa- 
tion is made on account of the inclusion or exclusion of any 
area, the Commissioners shall hold a local inquiry with 
refe «nce to the area of the district. 

Sub-section (2) says that where it appears to the Com- 
missioners that the existing orgauisation for the supply of 
electricity within a district provisionally determined should 
be improved, the Commissioners shall give notice of their 
intention to hold a local inquiry into the matter, and shall 
give to authorised undertakers, County Councils, local 
authorities, railway companies using or intending to use 
electricity for traction purposes, large consumers of ele - 
tricity, and other asso iations or bodies which appear to be 
interested, an opportunity to subinit а scheme or scheme: 
for effecting an improvement, includiug proposals for 
alteriag or adjusting the boundaries of the district, and for 
setting up a Joint Electricity Authority. 

It is provided that the area of the district shall not be 
fi .ally determined until after the iuquiry into the improve- 
ment of the organisation for supply has been hell. 

It will be seen that the notice under Sub-Section (2) 
cannot be given until a district has been provisionally 
determined, but tht it neel not be given at the same time, 

or, indeed, within any prescribed time. 


The Commissioners have chosen in this case to give the 
two notices in one document—naturally in separate para- 
graphs following the wording of the Act—and to name the 
same date for the receipt of (a) objections to the delimita- 
tion, (b) schemes for the improvement of the supply 
organisation. 

This may be taken as showing the disposition of the 
Commissioners to rave time, and to meet the convenience of 
those interested by making one local inquiry serve the two 
purposes of dealing with objections and representations con- 
cerning the area, and with schemes for the improvement of 
the supply. As the definitive delimitation of the area can only 
be made after the local inquiry for the second purpose, and 
as objections on tbat matter can be brought up then, it 
appears that the Commissioners will be able to eliminate the 
Jocal inquiry dealing only with questions of area. 

This action of the Commissioners may rather startle 
regular civil servants and legal advisers of Government 
Departments as taking a liberty with an Act of Parliament, 
but any formal objection of that kind can be easily met by 
а formal division of the one inquiry into two parte, if 
thought desirable. As there is no limitation to the persons 
or bodies who may submit objections to the area, whilst 
there is a Jimitation — though one which is very wide—to 
those who may submit schemes, such a division may be con- 
venient. But if there are no objections to the area, no 
inquiry on that is required by the Act. 

Whatever views may be taken by the formalist, evervone 


concerned will be grateful to the Commissioners for their 


evident desire to concentrate and shorten the proceedings. 

It may be noted that the Commissioners may (not shall) 
make rules to govern the holding of these inquiries and the 
costs thereof. No such rules have yet beeu published, во 
that little can be said about the procedure. Presumably 
scm? rules, sufficient to guide the parties interested, will be 
mide known in good time. Ihe Cummissioners may require 
any peraon to attend as a witness, give evidence, and produce 
documents under penalty for failure without reasonable 
excuse, 

To come back to the Lower Severn District, the curious 
may wonder why this district has been selected for the first 
action. No doubt the same question would have occurred 
to them had any other district been selected. The Com- 
missioners have to start somewhere, and they may even have 
made the selection by lot. But it is perhaps not unconnected 
with the choice made that коте of the authorised under- 
takers in the district, on the initiative—it is believed —of 
Mr. Faraday Proctor, Бате been getting together and dis- 
cussing the formation of a joint electricity authority. The 
Commissioners may have thought this evidence of the spirit 
of co-operation a good omen for и satisfactory arrangement, 
which they naturally desire to achieve by their first essay. 
If the inquiry shows a general desire to cc-»perate and an 
absence of the jealousies which sometimes exist between 
neighbouring authorities, it will establish a good example 
which will have effects in other areas. 
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The area delimited provokes a more useful line of inquiry. 


Its extreme dimensions are about 75 miles, north and south, 


by 50 miles east and west, covering somewhat over 
2,000 sq. miles. Excepting for the eastern bank of the 


Severn between a point about 9 miles east of Minehead, and 


one opposite the mouth of the Wye, which forms about half 
the length of the western boundary of the district, the 
boundaries do not coincide with any particular topographical 
features, or with county boundaries as a rule, though the 
boundary of Gloucestershire, with Worcestershire and 
Oxfordshire, is followed for some distance. 

Gloucestershire is the ouly whole county in the area, which 
otherwise covers parts of Herefordshire, Monmouthshire, 


Wiltshire. Somersetshire. and some small parts of Worcester- 
shire detached in Gloncestershire. The shape of the area 
also shows that it has not been determined by simple 
geometry. The most likely suggestion is that consideration 
has been given to the position of existing or proj: cted large 
stations, and the distances to which they can economically 
supply. Colour is given to this idea by the obvions fact 
that the only large generating station in the arca is Bristol, 
and that the Severn bank offers fuel and water facilities for 
а super-station. Bristol is not exactly central to the area, 
but nearly enough so to suggest that that is the vicinity con- 
templated for the supply centre. If one takes population 
as indicating potential demand, Bristol is much more 
central with reference to this than with reference to area. 


МАР or PROPO:ED Lower SEVERN EL*’cra#icity Disrnicr. 
Ф 


One remarkable feature of the district is that it covers 


. territory with а very wide range of character with respect to 


industries and density of population. Bristol, with its 


port of Avonmouth, is а busy manufacturing and shipping 
.. district. None of the other towns have any considerable 


industries, excepting Swindon, with ite railway shops. 
Gloucester also has some factories. Some of the smaller 
towns, such as Frome, Bridgwater, and Westbury, have 
some old-esteblished industries, mostly of small magnitude 
individually. Most of the other towns in the area are of 
the quiet market-town and residential type, such as Bath, 
Cheltenham, Hereford, Wells, and Marlborough. The 


anticipated development of shipbuilding in the erstwhile 
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national yards on the Wye will change that district when 
the development is realised. But by far the greater part 
of the area is rural, much of it pastoral. Without statistics 
at hand, one does not care to hazard figures of population 
density, but has a general impression that it is a pleasant, 
quiet, uncrowded, country-holiday sort of territory. 
Weston-super-Mare ia, of course, a popular seaside resort. 


(T'o be concluded.) 


The Proposed Capital Levy.— Oa May 12th the Executive 
Committee of the Federation of British Industries instructed the 
Taxation Committee of the Federation to oppose by all means in its 
power any suggestion of a capital levy on so-called war wealth. 
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ELECTRICITY SUPPLY AUTHORITIES AND THE LAW OF RATING. 


By W. 


Tuis being the year of the quinquennial valuation, 
those who ure interested in the supply of electricity will 
sooner or later be getting into touch with e rating 
authorities. ° ` 

“ven in normal times, there are reasons why a re- 
valuation is necessary and desirable once in five years; 
but much of an extraordinary character has occurred 
since last there was a valuation. The cost of generating 
electricity has gone up by leaps and bounds; special 
legislation has enabled lighting authorities to increase 
their charges; while various Acts of Parliament passed 
by a legislature which, in the exigency of the times, was 
bound to find revenue, has laid charges upon this as 
upon many other forms of industry. In these cireum- 
stances a brief review of the principles of the law of 
rating as it applies to electrical undertakings may be 
found acceptable. 

To ascertain the rateable value of an ordinary dwel- 
ling house is à comparatively simple matter. The over- 
seers are required, in making the new valuation list, to 
fix the gross value of all properties in the borough at 
an amount corresponding to the annual rent which the 
tenant might reasonably be expected, taking one year 
with another, to pay for the premises, if the same were 
let on an annual tenancy, and the landlord undertook 
to bear the cost of repairs. 

When, however, we come to consider a highly coinpli- 
cated piece of property like an electricity supply under- 
taking, the ascertainment of the hypothetical rent is by 
no means а simple matter. 

As such a person as an actual ‘‘tenant’’ of an elec- 
tricity supply undertaking is a creature unknown, it 
has long been the practice, in rating gas companies and 
similar undertakings, to have regard to the profits which 
such a concern would bring in. Three leading principles 
of law are as follows: — 

(а) In valuing the works, mains, &c., of an electricity 
supply company for the purposes of rating, the profits 
earned by the company are taken into account. 

(6) The exercise of the right to lay down wires and 
send electricity through them, amounts to an occupation 
in law und so is rateable. 


(c) If the electricity works alot to a municipal 


corporation or other local authority, that body is rate- 


able, although the profits earned are devoted to public 


purposes. 
Let us now examine the method by which the rating 
‘authorities endeavour to ascertain the hypothetical rent. 
The first step is to ascertain the net receipts. This 
is done by taking the receipts of the company from every 
source, and subtracting therefrom the ordinary working 
expenses (other than the cost of repairs, insurance, &c., 
whieh come in later on). "The very substantial items 
coal and wages would, of course, be deducted. Having 
ascertained the net receipts, it is necessary to inquire 
how much of them a tenant would be willing to pay as 
rent to a hypothetical landlord. He would not, of 
course, pay the whole receipts as rent, as he would .not 
then have any incentive to enibark on the undertaking. 
There must be a deduction for " tenant's profit," some- 
times called '' tenant's share." It is worked out as а 
percentage on the tenant's EUN The tenant's capital 
is the value of his loose stock-in-trade, and a sufficient 
capital sum to enable him to provide for working ex- 
„penses. It would not, of course, include the value of 
the boilers, engines, dynamos, or other fixed machinery 
at the generating station, but it would include the 
meters on consumers’ premises, and all the loose tools, 
Ke. A percentage is then taken on the tenant’s capital, 
and considerable difficulty is often experienced in de- 
ciding what this should be. At the London Quarter 
Sessions the usual practice in rating the property of a 


— - 
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gas company is to tahe 5 per cent. for interest, 10 per 
cent. for trade profits, and 24 per cent. for risks and 
casualties, making 173 per cent. in all. 

Having deducted the tenant's profit, we arrive at the 
gross value of the undertaking. According to the rule 
laid down in Statute (supra), the cost of repairs, re- 
newals, and insurance sufficient to maintain the heredi— 
tament in a state to command the rent must be deducted 
from this, inasmuch as these charges fall on the hypo- 
thetical landlord. Making a final deduction of the rates, 
which the tenant has to pay, we arrive at the rateable 
value of the whole undertaking. 

In London, as the rates are only revised once in five 
years, it is necessary to determine whai year is to be 
considered for the purposes of rating. 

Hitherto we have proceeded upon the assumption that 
the entire undertaking of the company is situated in 
one parish or rating area. In such a case there is no 
necessity to consider whether the profits, upon which 
the rateable value is founded, are earned at the generat- 
ing station or at the premises of the various consumers. 
But where, as nearly always happens, the undertaking 
is distributed over many parishes, difficult questions 
arise. For instance, the generating station, which is 
only indirectly productive, may be in one parish, while 
the directly productive part of the works may be dis- 
tributed over the company’s whole area. How are the 
profits to be apportioned? The difficulty is got over bv 
considering the claims of all the different rating areas 
together. 

In dealing with this question, rating authorities have 
recognised the fact that the undertaking of a gas or a 
water company is very similar to that of an electricity 
supply company. The principle adopted in the case 
of a water companv wes laid down in 1847 in the case of 


K. v. Overseers of Mile End Old Town (1847) 10 Q.B., 


208. 'lhere the works of a water company extended into 
several parishes. The rateable value for the purposes of 


poor rate, of the entire works, was £30,800. 
The rateable value ef the reservoirs, buildings. 
&c.. valued ах land and buildings deriving value 


from their capacity of being applied to the cbjects 
of a water company was 46,500. It was held that 
the rateable value ought to be apportioned among 
the several parishes in the following manner: ‘ The 
rateable value of the reservoirs, buildings, &., valued 
as above, to be first deducted from the total rateable 
value, and distributed among the parishes in which this 
portion of the works was situate, according to the extent 
of such works in each parish; and the residue of the 
rateable value to be apportioned among the parishes 
containing the service pipes, in the ratio of the net 
profits produced in each of those parishes. 

Mr. C. A. Webb, in his“ Law and Practice of Rating 
and Assessment (1910)," p. 170. points out that re- 
venues тау be thus ascertained : — 


Gross receipt s — 


Sale of el: ctricity ... £74,361 
Rental of meters ... 4,620 K 78,881 
Ded uct — 
Sener ation of electricity (^) 19,053 
Distribution of electricity ()) 2 480 
Management and g. пега! expenses (^)... 6,430 27,943 
£*1 038 


(a) In the item generation of electricity are included 
the following expenses: Coals. and other fuel, oil, waste. 
water, engine-room charge, proportion of salaries of 
manager and superintendents, wages, &c., at generating 
and sub-stations. 

(L) Distribution of electricity includes the following 
expenses: Proportion of salaries of manager and en- 
gineers, wages, repair and maintenance of meters, and 
other apparatus at consumers’ premises. 


————— 
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(с) Management and general expenses include salaries 
and remuneration of directors, secretary, clerks, collec- 
tors, and auditors, stationary, printing, and general 
establishment charges and law expenses. 

Tenants’ capital includes meters and other appliances 
at consumers’ premises, tools, furniture, and five weeks’ 
working expenses. ; | | 


Елтгчо or Wonks wHICH ЇхсгирЕ PLANT, &c., IN 
 Excxss or Existine REQUIREMENTS. 


It often happené that electrical undertakings have 
extra space, and sometimes spare plant, which.is in 
excess of their existing requirements, and is laid down 
for the purpose of meeting extensions in future years. 
The question whether this part of the property is to be 
included in the rating has been considered in & number 


of cases, but not electric supply cases. In К. v. South 


Stafford Waterworks; 1885, 16 Q.B.D., 359, the in- 
directly productive works were largely in excess of the 
then existing requirements of the company, and had 
been constructed for use in future vears. The rateable 
value of the whole system was agreed, the point in dis- 
pute being the proper amount of deduction to be made 
therefrom. It was found that if only so much of the 
permanent works as was required for the purposes of 
the present supply was included in the rating, the rate- 
able value of the whole would be materially diminished. 
The following passage from Lord Esher's judgment in 
the Court of Appeal serves to show the attitude taken 
up by the Court 


% There might be works of the undertaking which had 
not become part of the actual svstem, as, for instance, 
а reservoir or a second lot of engines not yet used at all, 
but constructed with the view of becoming part of the 
works in the future. Such could be no part of the 
existing system of works. but would be intended for 
another system, and would, of course, be rejected in 
making the calculation... But that is not the case, for 
here every part of the works is in actual use, though 
thev are too large for the supply of water at present 
required.. . But as the works in use are in excess 
of the present requirement, а tenant taking the whole 
or part of the property in a particular parish ought 


r 


ńot in justice to be asked to pay the same rate of rent 
as he would if all the works were earning profit. There- 
fore, if the 3] per cent. mentioned by the arbitrator 
is the ordinary percentage upon the value of the capital 
laid out, one would think that the percentage in this 
case should be reduced to 3 per cent., or less." It would 
seem from this case that it would be perfectly proper for 
a rating authority to make a reduction on account of 
the spare space inside a generating station. .The ques- 
tion whether there could be a reduction for a spare 
“© get is rather different, because prudent people would 
not run a large station and undertake to give a con- 
tinuous supply without making provision for break- 
down. | 

There remains to be considered an important question 
which has arisen in relation to excess profits duty. Is 
this duty to be deducted before arriving at the profit 
of the hypothetical tenant? It has long been recognised 
that income tax was not so deductable. The question 
arose and was decided in the case of Port of London 
Authority v. Overseers of the Parish of Chadwell St. 
Mary, 35 T.L.R., 84, which came before the King's. 
Bench Division on November 13th, 1918. The Autho- 
rity had been assessed by the Commissioners of Inland 
Revenue to pay a very considerable sum in respect of 
excess profits duty, which they contended should be taken 
into account before arriving at the profit for the pur- 
poses of rating their docks. In the course of his judg- 
ment, in which he decided that the excess profits duty 
should be taken into account, Mr. Justice Darling said: 
‘“ I do not think that he (meaning the hypothetical 
tenant) could properly arrive at a good opinion as to 
whether he would be wise in taking the Tilbury Docks 
unless he did consider whether before he put anything . 
in his pocket he would have to pay the excess profits 
duty; and if he said, I will give such and such a rent 
without considering it,“ I think he is a man who might 
make a very bad bargain; but that is not the kind of. 
man the Statute contemplates.’’ 

It is interesting to recall a fact noted in the ELEOTRI- 
caL Review early in 1918 that the Hendon Electrio 
Supply Co. contested this point before the Assessment 
Committee at Hendon, but the decision was held over 
pending the decision in the above case. | 


* 


Ox the night of May 12th a large and representative 
gathering of Fellows of the Royal Society and their 
friends assembled at Burlington House, London, on the 
occasion of the first of the two annual conversaziones, 
that confined to men only, that are held by the Society. 
Sir Joseph J. Thomson, О.М., D.Sc., president, received 
the guests. As usual on these occasions, main interest 
centred on the exhibition of the new scientific discoveries 
and developments of the year, and the keenest attention 
was paid to the demonstrations which took placé in the 
course of the evening and to the inspection of apparatus, 
much of which was seen in operation. There were about 
47 exhibits, and although few could strictly be called 
electrical in nature, some 13 of them employed either 
electricity or magnetism in one form or another. We 
shall confine.our remarks to a brief reference to the 
latter exhibits. . | i | 

Mr. А. А. Campbell Swinton, F.R.S., president of 
the Wireless Society of London, gave a. short exposition 
(illustrated by lantern slides) of wireless telephony in 
connection. with. an experimental demonstration by 
Marconi's Wireless Telegraph Co., Ltd., from its works 
at Chélmsford. The apparatus consisted of an amplify- 
ing detector and note magnifier to which was connected 
a loud-speaking telephone, enabling speech to be heard 
all over the lecture hall. The aerial consisted simply 


of a 3-ft. square frame wound with a few turns of wire . 


and placed on the lecture table in the room. 
Marooni's Wireless Telegraph Co., Ltd., exhibited 
wireless telegraph apparatus which consisted of a marine 
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type direction finder, transmitting and receiving valves, 
a double note magnifier, and auxiliary apparatus. 

The Botany Department of the Imperial College of 
Science and Technology had on view a recording poro-- 
meter which was in operation. The instrument 
recorded the rate at which air, under slightly reduced 
pressure, was drawn through the stomata (pores of a 
plant leaf) into a glass cup fixed on the under surface 
of the leaf. It thus gave a measure of the size of the 
pores. Each time a bubble of air so drawn in escaped 
from the lower tube it momentarily made contact between 
a column of mercury and a platinum wire; the electrical 
current which then passed was made to move the record- 
ing pen on the surface of a revolving drum. | 

Mr. A. V. Hill, F. R. S., showed thermopiles for in- 
vestigating the thermal or the thermo-elastio properties 


of muscles. When a muscle is stimulated heat is pro- 


duced in four separate stages; first, in the development; 
secondly, in the maintenance; thirdly, in the disappear- 
ance of the mechanical response; and lastly, їп the pro- - 
cess of oxidative recovery. The heat production is re- 
corded by means of delicate insulated thermopiles, and 
a sensitive photographic recording galvanometer. When 
a muscle is stretched, or released after stretching, com- 
plex thermal effects are shown by the use of the thermo- : 
piles; these thermal effects throw considerable light on ' 
the mechanical and elastic properties of muscle. 
Amongst the. magnetic compasses illustrating recent 
developments that were exhibited by the Admiralty com- 
pass department were two standard types of aircraft 
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compasses, and examples of aperiodic compasses for use 
in ships and aircraft. The aperiodic system adopted 
in these instruments is the result of investigations of 
Mr. G. T. Bennett and the late Lieut.-Com. C. Camp- 
bell. 

The Meteorological Office had on view new instru- 
menta and diagrams, and amongst the latter records of 
the magnetic disturbance of March 23rd and 24th, 1920, 
were shown, together with photographs of aurors for 
height measurement; also records of the frequency of 
thunderstorms on the route between England and Aus- 
tralia and at selected stations in Africa and South 
America. | | | 

Messrs. Adam Hilger, Ltd., exhibited a vacuum con- 
cave grating spectrograph which has been specially de- 
signed for the investigation of the Schumann & Lyman 
regions of the spectrum. No refractive substance 1s 
introduced, but the whole spectrum is obtained with 
one setting of the grating by the use of two slits. A 
magnetically-operated shutter is provided which enables 
two exposures to be made. 

The apparatus for air navigation that was shown by 
the Air Ministry Laboratory included Capt. Weir’s 
(Littrow projection) diagram applied to the purpose of 
obtaining position lines from wireless telegraphic bear- 
ings, which application was suggested by Conimander 
Veater, R.N. 

Clays treated by electro-osmosis, and photo-micro- 
graphs of raw and purified clays, together with crucibles 
and other refractory specimens, were exhibited by the 
Osmosis Co., Ltd. The phenomena of electrical osmosis, 
whereby matter in a very finely divided state is capable 
of being influenced by an electrical potential, are applied 
in practice to the process of purification of clays. The 
equipment necessary to obtain osmosed clay consists of а 
blunger, settling tanks, and the osmosis machine. The 
latter is composed of a rectangular trough in which is 


arranged horizontally a cylindrical metal anode, which 


is surrounded, beneath the surface of the slip and at a 
short distance from it, by a laminated cathode, through 
which the clay slip is driven by paddles. The cylinder 
is made to revolve slowlv, and the dried purified clay 
is collected by means of a scraper. 

Mr. E. A. Reeves's apparatus for showing the existence 
of a true north and south directive force in the elec- 
tricity of the atmosphere consisted of a large glass 
bottle with an india-rubber stopper, from which was 
suspended by a fibre of unspun silk a gold-leaf paper 
indicator. The inner side of the stopper was covered 
with paraffin wax, and the bottle was coated inside and 
out with shellac varnish, the whole being mounted on 
a tripod stand. Оп a calm, clear day if the apparatus 
is Bet up in a high open space, and screened from the 
direct rays of the sun, it will be found that, after the 
paper has been electrified by touching it with vulcanite 
rubbed on dry cloth, and left for some time, it will 
oscillate about evenly on either side of the true North 
and South line, or come to rest approximately in that 
direction. 

Mr. А. Mallock, F.R.S., showed apparatus that he 
used in experiments to determine the variation of 
rigidity with temperature. The specimen to be tested 
formed part of a torsion balance in which the restoring 
couple was supplied by the torsion of a long thin 
wire together with that of the specimen, the latter being 


in the form of a short wire or narrow strip about 2 in. 


long. The specimen and lower part of the balance could 
be immersed in a tube of fluid kept at any desired tem- 
perature. The periods of oscillation were automatically 
recorded electrically for various temperatures, and the 
ratio of these periods furnished the necessary data for 
determining the ratio of the rigidities. In making an 
experiment the oscillations were maintained continu- 
ously by an electrical device, the specimen being im- 
mersed successively in water at 100 deg.. at room tem- 
perature. in carbonic acid, in alcohol and in liquid air. 

Major С. W. C. Kave's collection of radiographs illus- 
trating some recent developments in the use of X-ravs 
for the examination of metals and other substances was 


of much interest. The specimens exhibited included, 
amongst others, Heilbron's radiographs of paintings by 
old masters, from an examination of which it was clearly 
apparent that some of the figures depicted in the original 
had been painted out or modified at а later date. 

The Royal Observatory at Greenwich had on view 
transparencies of the Мау 29th, 1919, total eclipse of 
the sun, showing the eclipsed sun and surrounding 
stars, corona, and great prominence; also photographs 
of the sun and sun spots, together with records of the 
magnetic disturbance of March 22nd-25th, 1920, and 
a diagram showing the variation of latitude from 1912 
to 1919. | 

Finally, Dr. J. C. Mottram and Dr. E. A. Cockayne 
demonstrated the presence of fluorescence in Lepidoptera 
by means of ultra-violet radiation. The beam of ultra- 
violet rays was produced by а quartz mercury-vapour 
lamp in a box with 4 window made of glass invented by 
Prof. Wood. which is transparent to radiation of wave 
lengths lying between 3,900 and 3,100 A. v., but opaque 
to light. Only a small proportion of the Lepidoptera 
examined have proved to be fluorescent, the most bril- 
liant being geometrid months of the genus Ourapteryx 
and allied genera. 


— 


A CLOUD-BBLT OF SOLAR ELECTRONS. 


(Note by Epsilon.) е ! 


Тнк following letter from the Rev. Fr. A. L. Cortie 
Director of Stonyhurst College Observatory, recently 
appeared in the Times, and was reproduced in the 
Tablet of April 17th. 

Ав a striking sequel and supplement to cognate matter 
presented in the ELECTRICAL. Review of December 19th 
and 26th, 1919, also March 5th, 1920, Father Cortie’s 
glowing and vivid description acquires additional 
point owing to the electronic interest attaching to his 
reference to clouds of electrified particles—with all the 
vistas his graphic picture thus opens out. | 

Notwithstanding the few weeks elapsed since these 
events happened, this matter is bv no means obsolete, 
or out-of-date, especiallv as time has been utilised to 
obtain from ocean cable authorities some replv to Father 
Cortie's final query as to the practical effect of the March 
22nd-23rd disturbance upon the working of ocean cables. 

Surelv enough, we hear from a leading authoritv 
responsible for the working of several ocean cables laid 
fairly due east-west, that on March 22nd-23rd, earth- 
currents were heavy—at times reaching 60 volts. Prac- 
tically, however, effective working was maintained almost 
continuously, actual stoppages having been few, and 
of quite short duration. 


FATHER ConrTiE'S Times LETTER. 


The indisputable connection which exists between а dis- 
turbed state of the sun's surface, as evidenced by aun spots, 
and terrestrial magnetic storms, was strikingly exhibited in 
the great sun-spot group which crossed the sun's visible 
hemisphere, March 16th-29th, and the violent magnetic storm 
of March 92nd-?3rd. The sun-spot group, which was easilv 
visible to the naked eve, was the greatest that has appeared 
since August, 1917. It covered an area of ahout eight thousand 
millions of square miles, more than ten times the superficial 
area of the whole earth. When cressing the sun's centra] 
meridan it extended over 39 degrees of longitude. representing 
a total length of abont 180 000 miles. Tf was six degrees below 


. the sun’s equator, almost in a line with the earth. 


This same region of the sun had begun to he disturbed at 
the end of last December. and at the end of January a fine 
long train of spots had developed, extending over 25 degrees 
of longitnde. and similar in appearance to the great group of 
March. In the intermediate rotation of February the region 
of disturhance was marked bv a few small spots. ) 

From this huge area of solar disturhance proceeded clouds 
of electrified particles. driven into space most likelv bv the - 
pressure of the sun’s light. Into this belt of invisible clouds 
the earth entered nt a few minutes past 9a.m. on March And. 
and instantaneously the signal ef the event was given to all 
the magnetic observatories over the world by a sharp to-and-fro 
movement of the needles. The end of the storm occurred. at 
about 8.50 a.m. on March Brd. The earth’s orbital velocity ia 
18} miles per second, and in the stated interval of time it 
would have travelled more than a million and a half miles, 
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which number furnishes some idea of the lengthwise dimen- 
sions of the cloud-belt through which it rushed. 

Meanwhile the earth was turning on its axis, and during 
the daylight hours the force of the earth's magnetic field was 
increasing, and the direction needle was swinging westward, 
while the opposite conditions obtained during the night hours. 
Upon this general movement of the needles many rapid and 
violent oscillations were superposed, especiall between 16 
and 30 hours on March 22nd, and between midnight and 
4 hours on March 23га. To give some idea of the violence of 
the storm, the spots of light, reflected from the mirrors at- 
tached to the delicately euspended needles, went quite beyond 
the limits of registration on either side of the drums carrying 
the photographic sheets. This means that the total range 
in force was at least forty times what it had been on magneti- 
cally normal days during January and February. The direc- 
tion needle experienced swings of 90, 190, and 130 minutes of 
arc W. and E. during short intervals of time. The total range 
of this needle was 160 minutes of arc—that is, the compass at 
Stonyhurst would at times have given directions more than 
a degree from the true position. During this storm the swing 
of the needle was increased thirty-two-fold its deviations during 
the past two months. 'The supposed reception of extra-ter- 
restial signals on the wireless apparatus of several stations, 
as recently announced, pales into insignificance beside such 
movements of the needles, controlled from a distance of nearly 
93 millions of miles. The wireless signals could probably be 
traced to a similar solar origin. The end of the etorm waa 
marked by a rapid quivering of the needles, which was con- 
tinuous during the last four hours. 

The visible evidence of the passage of the earth through 
the cloud-belt of particles was furnished Һу a fine display of 
the Aurora Borealis. As seen by Lieut.-Col. Penny, R. A. M. O., 
the commanding officer of Queen Mary's Military Hospital, 
Whalley, in our immediate neighbourhood, it consisted of broad 
beams of flickering light which reached nearly to the zenith. 
Across these beams, near their summits, lay an oblique band 
of light, waning and waxing in intensity. In colour the dis- 
play was mostly white. with a red tinge in parts. It lay almost 
symmetrically about the magnetic meridian. 

It will be interesting to learn whether the earth-currenta. 
which at times interfere seriously with the transmission of 
telegraphic messages, with cable-laying operations, and even 
with the running of the tramways, were experienced in any 
force on this occasion. 


— — 


LEGAL. 


Tse IMPORTANCE OF REGISTERING UNDER THE BUSINESS 
NAMES Аст. 


IN the Shoreditch County Court, on May 11th, before Judge 
Cluer, the Electrical Repair & Manufacturing Co., of 187, 
Goswell Road, E.C., electrical engineers, sued Hettie Anders, 
of 35, Darenth Road, Stamford Hill, as administratrix of the 
estate of Nat Anders, to recover £7 12s. 6d. When the case 
was called on Judge Cluer asked if the firm were registered 
under the Business Names Act, and ascertained that through 
ignorance they were not. His Honour then said he could not 
hear the case, as а firm could not sue under a contract unless 
they were registered under the Business Names Act. Their 
solicitor, Mr. Whitton, would tell them how to get relief if 
it had not been wilful. Plaintiffs’ Representative: It has not 
been wilful. Judge Cluer: Well, he will tell you, but I 
cannot hear the case now; it is dismissed. 


SE IRIS re EET 


ladian Water Power.—The February issue of Indian 
Industries and Power gives a brief history of hydroelectric 
developments in India. It is stated that the Municipality 
of Darjeeling was the first authority to take advantage of 
this cheap form of motive power by the installation, in 1897, 
of two separate plants operating in parallel under heads of 
275 and 650 ft. The Cauvery Falls, which is now one of 
the principal sources of hydroelectricity in the country, was 
first exploited in 1902, when the power was tranamitted a 
ance of 92 miles to the Kolar (Mysore) goldfields. In 1903 
the Government erected a plant for the production of energy 
for а cordite factory at Karteri Falls, Madras, obtaining an 


effective head of 624 ft. From the rapids of the Jhelum river 


power was obtained, in 1909, for dredging the river, by means 
of a timber flume 64 miles long. There were several small 
developments up to 1914, when the Tata Hydroelectric Power 
Supply Co. made its first large installation at Khopoli. Ob- 
taining an effective head of 1,795 ft., maintained during the 
dry season by means of extensive reservoirs filled during 
monsoon periode, a total development of 67.000 н.р. was made. 


The energy was transmitted, at a pressure of 100,000 volts, · 


a distance of 43 miles. The Tata Co. owns the largest hydro- 
electric plants in India, the Andhra Valley installation, which 
is the largest mentioned in the article, .possessing a total 
development of 68,000 н.р. 


ELECTRICAL HAPPENINGS OF INTEREST. 


[Nowapays the lay Press is not slow to cater for an enlightened 
public which appreciates. technical news—especially if it relates to 
the latest wonder-invention. It behoves us to move with the times.] 


(From our Codford Representative.) 


A strange accident took place on Wednesday afternoon. It 
appears that P.C. Eyesharp noticed & young man perched on the 
roof of a tramcar, and apparently tampering with the overhead 
wire. He shouted a warning, and this so startled the young man 
that he overbalanoed, and, narrowly missing а fatal shock from the 
wire, fell to the ground. 

I called at the hospital later, and gathered from the young fellow 
that he isa student at the local technical college, and had been 
testing a certain law of Umpire, a well-known scientist of the 17th 
century. Armed with a compass, he had, prior to the disastrous 
experiment on the tramoar, already derived great practical benefit 
from tracing our electric mains. | i 

He pointed out that the magnetetic energy of the tramway and 
other wires is sheer waste. With commendable zeal, he has already 
begun a revolutionary article on Our Wasteful Electric Systems." 


(By Private Wireless from Sparkeville.) 


А distressing fatality ocourred оп Mondsy in the presence of а 
number of well-known electrical experts. The latter were investi- 
gating the claims of a local man known as The Voltage Diviner.” 
This worthy had found that high-tension currents did not harm 
him, and that he could actually calibrate himself. The Meteoro- 
logical Office having announced the imminenoe of а thunderstorm, 
а demonstration before a number of experts was arranged. The 
Voltage Diviner was to conclade by measuring the electric pressure 
of a lightning flash. | 

After а series of startling tests on low and high voltages, and 
briefly finding the strength and direction of passing wireless 
waves, the Diviner connected himself to a lightning conductor. 
When the flash occurred, the assembled experts eagerly leaned 
forward to hear the verdict. At the inquest the Coroner touch- 
ingly commented on the fearlessness which characterises modern 
investigators. 


. -3 

In the course of his duty in Muggleton High Street, yeater@ay, 
& constable's suspicions were aroused by the arrival of a fierce- 
looking man with a portable eleotrio generating set. This the 
man proceeded to set up on the pávement. He then placed a sheet 
of metal on one of the steps of No. 73 and ran a wire from it to the 
engine, which he started-up. - 

Upon the constable questioning him, he replied that be was going 
to take a film. The constable was satisfied, but remained nearby in 
the hope that he might appear on the film. Shortly afterwards 
the door of No. 73 opened, and a gentleman descended the steps. 
After a loud ejaculation of rage, the man with the engine 
collapeed in a fit. He was then given into custody. 

It seems that the gentleman had recently dismissed the man 
from his employment, and the latter had, with fiendish cunning, 
planned to electrocute his former employer. Fortunately, the 


miscreant had been unaware that one of the intended victims 


legs is of wood—this, of course, refusing to carry the deadly 
current, 


Our Ketchem Correspondent writes :—During the week a number 
of trials with a startling new invention have been carried out here. 
The innovation takes the form of an original type of electric 
vehicle which will run at an efficiency of no less than 180 per cent. 
I have succeeded in gleaning a few details from the inventor. 
Naturally, he was a little reticent—the many patents which cover 
his invention not having yet been granted owing, as he tersely 
explained. to the inertia of those red-tape Patent Office officials.” 

The car is similar to the ordinary light car, but no bonnet or 
wheels are visible. All the energy (electric) is generated under 
one of the seats, and the magnetic repulsor " (which only weighs 
10 Ib, and yet develops up to 40 Н.Р.) is mounted at the car's centre 
of gravity, and by its effect on the earth ourrents can give speeds: 
up to 140 м.р.н. Wireless switches are used for the various 
controls. As regards the source of current, the inventor would 
say nothing further than that he had " collared the electrons, and 
practically solved perpetual motion." | | 

The inventor asserts with justifiable pride tbat his саг will 
revolutionise the transport industry. As I left, the Soreenit Co. 
was filming the modest inventor and his wonderful machine. 


British Trade with Italy.—Mr. F. G. Kellaway, M.P., 
Parliamentary Secretary to tbe Department of Overseas Trade, is 
paying an official visit to the British Chamber of Commerce in 
Italy. He will be accompanied by Sir Frederick Butler, K.C.M.G., 
C.B., and Mr. T. D. Dunlop of that Department. He willattend the 
annual dinner of the British Chamber of Commeroe for Italy at 
Genoa. on May 16th, and will afterwards proceed to Rome, Milan, 
and Turin to study on the spot questions affecting British trade 
with Italy, апа to inspect the work and equipment of His 
Majesty's commercial, diplomatic, and consular services in Italy.— 
Financial Times. P E т 
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“Coming of Age.”—Congratulations to the firm of 
Mann, EGERTON & Co., LTD., of Norwich, on its Coming of 
Age.” The business was founded in April, 1899, by the present 
chairman and managing director. Amongst the 1,200 employés of 
the company, over 50 have served the firm for periods exceeding 
10 years ; over 20 for periods exceeding 15 years; whilst four have 
served 21 years. 


Football,—The  Hartonians Athletic Football Club, 
which consists of the employés of the HART ACCUMULATOR Co., 
LTD., of Stratford, London, has just concluded a most suoceasful 
footballseason, having won the Eastern Suburban League (Div. 2, 
Seo. A) Shield and Medals with the following record :— 

Played. Won. Drawn. Lost. For. Against. Pointe. 
20 16 1 3 58 18 33 

Four friendly matches were also played, three of which were 
won, and the remaining game drawn, with & goal record of 18 
"for" and two "against." The team has been well led by the 
captain (J. Smith), whose play at centre forward has been marked 
throughout the season with splendid consistency, he himself having 
scored on 32 occasions. Other good records were Е. Drew, who 
scored 20 goals, and R. Killick, who netted on nine occasions. 
F. Drew has been a hardworking and painstaking hon. secretary, 
and he was also acapable inside left forward. 


Aircraft Disposal.— THE Arrcrarr Drsposat Co., LTD., 
who recently took over the whole of the surplus stock of aircraft 
material from H.M. Government, state that their sales depart- 
ment is now established at Regent House, Kingsway, London, 
W.C. 2, for the purpose of dealing with inquiries and orders for 
this stock, and from time to time offers for the disposal of the 
various materiale will be circulated. Those interested in any 
particular class of material should communicate immediately, when 
special attention will be given to their requirements. With regard 
to aeroplanes and engines, it is the intention of the company to 
maintain a fixed price list, quoting definite prices from which a 
rebate will be quoted to all British aircraft manufacturers, British 
merchants, and firms dealing in aircraft accessories and 
components. | 

Standards in Sweden.—The Swedish Electrical Standar- 
dising Committee has issued a proposal for the adoption of the 
Edison screw for lampholders and sockets. It is based upon the 
standard adopted in France.  Hitherto German standards have 
been exclusively used in Sweden. 


Graphite Electrode Production in Norway. —The 
directors of the Norske Elektródeverker A. S., of Christiania, in the 
course of an invitation for subscriptions to an isaue of preference 
shares, во as to provide the means for extending the number of 
producing furnaces, state that the company has succeeded in 
turning out graphite electrodes which are equal to the best 
American products, and the first electrodes made have been tested 
with very satisfactory results at a thermo-electric installation. 
The prospects of business are considered to be very favourable, as 
besides Scandinavia, the company will have а big market in practi- 
cally the whole of Europe. In particular the English market, the 
directors remark, is open for a quantity greater than the company's 
present production, and on the investigation which the board 
recently made in England, "it was shown that a Norwegian 
product will be received with great goodwill." 


New Engineering Union.— The new Amalgamated 
Engineering Union, embracing the A.S.E. and 10 other societies 
connected with the engineering trades, will be formally constituted 
on July lst. Its membership will not be far short of 500,000, and 
the funds are estimated at nearly £4,000,000. The programme of 
the new Union is not yet complete, but ita first energies will be 
devoted to increasing wages. The present proposal is that the 
Union should demand a minimum for skilled engineers of £6 10s. 
per week. The present average weekly wage of the members is 
asserted to be between £1 108. and £5 108.—The Times. 


` The B.E.D.A—Among the latest publications of the 
British Electrical Development Association is a booklet detailing 
the aims and objects of the society. A list is given of the members 
of the council and executive committee, and the methods of 
publicity are fully described, examples of B.E D.A.'s pamphlets 
being illustrated. A report of activities is included, setting out 
the various ways in which public attention has been attracted to 
the benefits of " doing it electrically." At the end of the booklet 
а form of application for full particulars of the scheme is inserted. 
We have also received a reprint of an article entitled Housing 
Construction and Electricity Supply," which, originally published 
by The World's Work, is being circulated by the Association. 


The Employment of Demobilised Men.—The Rotary 
Club is trying to place in employment the thousands of demobbed 
men unable to find work. They are unearthing some valuable men, 
and employers needing labour could not do better than send parti- 
culars to the Jobs for Demobbed Committee,” Rotary Room," 
Horrex's Hotel, Norfolk Street, Strand, W.C. 2. 


Plant for Disposal.— York City Electricity Department 
invites offers for two 360-H.P. Willans high-speed engines direct- 
coupled to 469-500-volt Orompton generators, and two 50-H.P. 
160-volt E.C,C. motors. For particulars see thia issue, 


BUSINESS NOTES, 


" Safety First."—The pioneer of the Safety First 
movement, which has gained so much ground and had such excellent 
results in the U.S.A., the National Safety Council has sent us a 
booklet dealing with ite formation, methods of publicity, &o. It is 
illustrated by reproductions of & few of the many posters published 
by the Council, which are very compelling, and of definite local 
interest. The Society claims & great reduction of aocidenta to 
workpeople as the result.of its propaganda, and, from the figures 
given, this would seem to be amply justified. We have also 
received a copy of the " National Safety News," published weekly 
by the organisation, as well as an application form for membership. 
It is of interest to note that the British Government has applied 1or. 
23 memberships of the Council for the Chief Inspectors of Mines 
and Factories and for Superintending Inspectors of Factories in 
London, Manchester, Birmingham, Glasgow, Leeds, and elsewhere. 


The E.P.E.A. aud the E.T.U. at Port Sanlight.—The 
strike of Electrical Trades Union men at Messrs. Lever Bros’. works 
at Port Sunlight, owing to the employment of men in the Elec- 
trical Power Engineers’ Association, has resulted in a temporary 
agreement being reached between the two organisations, the terms 
of which are as follows :— | | 

A. That the E.P.E.A. circular dated February 24th, 1919, be 
publicly withdrawn thrcuzh the ELECTRICAL REVIEW. `. 

B. That the question of the bona fides of the E.P.E.A. as a 
recognised Trade Union be temporarily dealt with by the Liverpool 
or Birkenhead Trades Council whose decision shall be wíthout 
prejudice to any final proceedings before, and shall not be submitted 
as evidence to, the Trade Union Congress. 

C. As an alternative to Clause B the E.T.U. suggest a temporary 
working agreement to be restricted to Lever's on the following 
lines : —That the members of the E.P.E.A. employed at Lever Bros. 
shall in all matters connected with the firm, act in conformity in 
every way with the decisions of the Electrical Trades Union, 
Mersey District Committee, pending & joint meeting of the two 
executives on May 28th, 1920. 

D. That where under Clause C matters affecting the position of 
the members of the E.P.E.A. are to be considered by the Mersey 
District Committee of the Electrical Trades Union, three repre- 
sentatives of the E.P.E.A. shall be co-opted on such Committee 
with full voting powers. : 

К. That in any case where members of the Electrical Trades 
Union are in dispute at Messrs. Lever Bros, members of the 
E.P.E.A. undertake not to do anything calculated to defeat the 
objects of such dispute. Further. that the E. P. E. A. are prepared to 
convey this in writing to Lever Bros. 

The foregoing shall be & temporary agreement, and shall be 
valid pending the meeting of the two exeoutives, and shall be 
without prejudice to the position of either one society or the 
other. | 
The E. P. E. A. representatives indicated that they preferred to 
adopt Clauses C and D, instead of Clause B. _ 

Both parties agreed to recommend these proposals to their 
members for acceptance, 


Book Notices.—Scientific Paper No. 371 of the U.S. 
Bureau of Standards, A New Cadmium-Vapour Arc Lamp (6 pp). 
Washington: Government Printing Office. Price 5 cente.—This paper 
deals with a new method of producing a cadmium vapour arc of 
great brillianoy. Since gallium has a boiling point above 1,500°C., 
the vapour pressure relation existing between cadmium and mercury 
is reversed when compared with cadmium and gallium. The 
cadmium, therefore, acts as the energy carrier when used in com. 
bination with gallium in a quartz lamp. 

“ Journal of the Institution of Electrical Engineers.” Vol. LVIII, 
No. 290. April, 1920. London: E. & F. N. Spon, Ltd. Price 
10s. 6d.—This issue contains the following paper :—" Eddy Currents 
in Stator Windings " ; also, the annual accounts for 1919, and the 
Report of the Council for 1919-20. 

* Proceedings of the Physical Society of London." Vol. XXXII, 
Part 3 (73 pp.). London: Fleetway Press. 4s. net.—Includes 
papers on “Testing Magnet Steel,” by N. W. MoLachlan, D.Sc. 
(Eng.), and " Forces on Heated Metal Strips," by Gilbert D. West, 
M.Sc. (Lond.). 

“Woodland Notes." (39 pp.).— This well-produced and illus- 
trated magazine is described as “a brief account of Fuller's United 
Electric Works, Ltd. The social activities of the employés, those 
they work with, where they work, and what they make," and the 
object is very well accomplished in this publication, which may be 
obtained by any member of the electrical industry from Mesaray 
Fuller's. 

" Rotary Converters : Their Design. Construction and Use.” By 
C. Sylvester. Pp. 69; 26 figs. London: S. Rentell & Co., Ltd. 
Price 28. net. 

“Electric Oscillations and Electric Waves." By G. W. Pierce. 
Рр. ix + 517; figs. 133, London: Hill Publishing Co., Ltd. 
Price 30s. net. 

" Year Book of Wireless Telegraphy and Telephony, 1920." 
London: Wireless Press, Ltd. Price 108. 6d. net. 

The issue of Conquest for May contains an article by К. Robert- 
son on Power from Wa:te," explaining how the waste gases from 
blast furnaces are used for generating electricity, in addition to 
heating the blast. Prof. Sir Chunder Bose'$ remarkable work on 
plant life, and his magnetic crescograph, are described by K. K. 
Chatterjee, and there is a variety of extremely interesting articles 
on other subjects related to science, 
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Brazil. — STEEL WORKS AND ELECTRIFICATION IN 
Мама» weraes.—a telegram trom Kio ae Janeiro uated April 
Situ, received Dy the 4:68 Vouga the дуза ameriund, 
Stus Wat tbe terius ol the couwact between the Govern- 
ment and the ltabire iron Ore Co. have been publisned. 
4ney provide for the construction of high power coke tur- 
naces lor the production of steel with a guaranteed minimum 
production of 100, 00 tons of steel sheets, INyuls, бс. "his 
velegram 1з of particular interest when read in connection 
жш the report which bus been made ру the American Cow- 
mercial Attache at Rio de Janeiro of the arrival in Brazil at 
the beginning of the year of representatives of a syndicate to 
теогуашзе and electruy the Victoria Minas Kallway trom the 
port of Victoria, State of Espirito Santo, to the muneral 
section of the State of Minas Geraes. ‘ihe State of Minas 
Geraes has always contended that its immense iron deposits 
should be utilised to the fullest advantage of the State, and 
therefore has maintained 8 eoinewnat indillerent attitude to- 
ward any proposals regarding the exportation of iron and 
manganese ores. ln fact, one of the greatest handicaps to the 
exportation of the latter has been the heavy taxes imposed by 
the State; the inadequacy of transportation facilities has like- 
wise been a drawback. It is understood that the syndicate 
proposes first to extend its railway to the mineral region, to 
install works for reducing sutüicient ore to weet the iron and 
steel requirements of the country, and to develop the mines 
and transportation facilities to permit the exportation of ore 
in large quantities. Steamers carrying the ore will return 
loaded with coke and combustibles for the local mills, as it is 
evidently the opinion of the syndicate’s engineers that 
domestic coal cannot be used because of the large percentage 
of ash—over 30 per cent. Electrical furnaces, too, though 
used to some extent in converting iron to steel, have not been 
found economical for the reduction of ore to iron. One of 
the problems involved in this study of the exportation of 
Minas Geraes ore is the distance of the deposit from the coast, 
some 550 kilometres (342 miles); whereas deposits found in 
Spain, Sweden, or northern Africa, whence British supplies 
are at present taken, are only 180 to 200 kilometres distant. 
In order to overcome this difference the synd.cate intends to 
improve the Victoria Minas Railway by reducing the grades 
and: lessening the curves. A second problem, that of ob- 
taining return freight for the ore shipped, might well be 
solved by bringing back coke and fuel for the national indus- 
tries. One of the technical directors engaged to install the 
proposed steel plant recently arrived on the ground for study- 
ing the problem with a view to selecting the best site for the 


Association of German Industries.—The German Press 
has paid considerable attention of late to the formation of the 
above association, particulars of which are forwarded to the 
Department of Overseas Trade by the British Commercial 
Commissioner in Cologne. The association was formed in 
1919, and has as its purpose the representation and develop- 
ment of the German industries and the determination of 
uniform policy of each separate trade and common action in 
dealing with labour questions. The association has a 
council and directorate, the latter consisting of at least 30 and 
not more than 60 members, who either occupy or have occu- 
pied & leading position in an industrial undertaking, or have 
held a ition on & board of directorate. The council is em- 

wW to nominate a further 10 members to the directorate. 

e council, consisting of 7 to 15 members, is elected from 
the members of the directorate. The chairman of the council 
is Dr. Ingenieur Kurt Sorge, Berlin; first representative of 
the chairman is Abraham Frowein, Elberfeld; second repre- 
eentative of the chairman is C. F. v. Siemens, Berlin- 
Siemensstadt; managing director, Privy-Councillor Dr. W. 
Simons. A Main Committee is nominated, states the 
Deutsche Bergwerks Zeitung, and consists of representatives 
of each of the 25 industrial branches into which the asso- 
ciation is graded. The total number of representatives is 
140, distributed as follows :— : 

ning 15, {топ producing 10, metal works and metal semi-products 8, ma- 
chines 5, railway wagons 2, hardware 4, fron and steel goods 5, electro- 
technical precision instruments and optics 3, boilers and fittings 2, automobile 
and bicycles 3, timber 5, leather and leather manufactures 4, stone and earth 6, 
building 3, pottery 3, glass 4, chemical 10, oils and fats 3, paper 8, textiles 23, 
clothing 3, breweries and flour and malt mills 3, sugar and foodstuffs 4, pro- 
visions 3, shipping and transport 3. 
In addition to the 140 members of the industrial groupe the 
Main Committee is further composed of 10 representatives 
of agricultural associations, 10 representatives of home indus- 
tries elected by members meeting at the suggestion of the 
directorate, and 10 representatives of members of the asso- 
ciation nominated at the suggestion of the directorate. The 
Main Committee nominates special committees, and elects 
from year to year a Committee of Investigation. The follow- 
ing special committees have been formed :— 


(1) Committee for the carrying out of the Articles of the Treaty of Peace. . 


(2) Tax Committee. 

(3) Economic Committee. 

(4) Social-political Committee. 
(5) Press Committee. 

(6) Committee of Investigation. 


Mutual Discussion.—For the first time since its 
inauguration in 1916, the National Alliance of Employers and 
Em ployed is holding its annual meeting in the provinces. Hitherto, 
members of the Alliance have met in London, but this year it was 


decided that, in view of the important Joint Committees of 
employ-rs and Trade Unionists which the organisation has estab- 
lished in many important provincia] centres, the Annual Qonferenoe 
should take place on June 186 in a great industrial area, For this 
reason, Birmingham, the headquarters of the West Midland Federa- 
tion of the National Alliance, has been chosen. Extremists in 
Labour ranks, reactionaries among employers, believe in the policy 
of force. The Alliance stands for forbearance, and the work it has 
accomplished is an assurance that steadily increasing numbers of 
employers on one side, and representatives of organised Labour.on 
the other, are massing themselves with this movement, and striving 
for agreement over industrial problems—with goodwill. The 
National Alliance takes a grave view of the present spirit of unrest 
manifested in every section of the community. The price of com- 
modities still increases, and with every гіғе in wages there is a 
corresponding increase in the cost of living. Labour blames 
Capital, and Oapital blames Labour, but there is no whole- hearted 
effort on the part of either side to grapple with the problem in 
that spirit of unity which won usthe war. The National Alliance 
claims to be the only organisation which can provide the machinery 
for a round table conference of employers and employed of all 
trades, who can discuss dispassionately the vital problems which 
touch intimately their very lives, and strike at the root of the 
trouble. In the great industrial centres where Alliance Committees 
are established, problems such as housing have been profitably dis- 
cussed by local employers and Trade Unionists, and at such 
discussions the barriers of mutual suspicion and recrimination 
between Capital and Labour have been broken down. · > 5 


Trade Announcements.—THE BENJAMIN ELECTRIC, 
Ltp., of Tottenham, have been appointed sole selling agents by the 
Moto-Meter Co., Inc., for the Boyce Moto-Meter device, intended 
for use on motor cars, which indicates the temperature of the water 
in the radiator. thus notifying the driver of any undue overheating 
15-20 minutes before he would otherwise be aware of the faot by 
engine trouble. | 

Мв. J. HARBISON announces that he is continuing the business 
of Messrs. HARRISON & WYLDE, electrical engineers, of Rotherham, 
under the style of Harrison & Co. 

THE JACKSON ELEOTRIC STOvE Co, LTD. are removing to 
143, Sloane Street, London, S. W. i ' 2 

In order to cope with the increased business of their Cardiff 
branch, the BRITISH THOMsON-HovusTON Co, have acquired, and 
now occupy, much larger premises at 7, Park Place, Cardiff, a few 
doors from the old address. Telephone number as before :— 
“Cardiff 4392." At the new office considerably larger stocks will 
be held, especially of the company’s many forms of lighting 
appliances. ; ЖЕ: 


Catalogues aud Lists,—THe DPLTA ELECTRICAL Co., 
Temple Courts, Temple Row, Birmingham.—Pamphlet No. 100, 
illustrating and describing & new patent dolly-operated watertight 
tumbler switch. 

BUILDING Propucts, LTD., Columbia House, 44-46, King's 
Road, Sloane Square, S. W. 3. А leaflet illustrating the Benquic " 
bar-bending machine for steel rod of апу section, up to 14 in. 
diameter circular. ; 

AUTOMATIC AND ELECTRIO FURNACES, LTD., 281-283, Gray's 
Inn Road, W.C. 1.— Heat Treatment Bulletin" No. 21, describing 
the construction and advantages of Wild-Barfield patent electrio 
furnaces. Includes а photograph of a typical radiation furnace 
installation. : 

Мквзвв. SIEMENS Bros. & Co., LTp., Palace Place Mansions, 
Kensington Court, W. 8.— Pamphlet 8 535 (15 pp.) giving a fully 
illustrated description of Autophone " No. 2 automatic telephone 
system. The major portion of the pamphlet is devoted to a descrip- 
tion of the ingenious switching apparatus and photographs of the 
component parts ч 

MEssRS. ВвоокЕв, LTD., Lightcliffe Works, Halifax.—" Science, 
War and Commerce” (36 pp.), a booklet describing the firm's war- 
time activities; and Dreams and Realities" (16 pp.), transcription. 
of an interview with the managing director. PEE: 

Messrs. IMESON & FINCH, Empress Works, Stockton on-Tees.— 
A 12-page catalogue, illustrating and describing controllers, 
armature coils, brush-holders, trolley heads and wheels, com- 
mutators, fuse-holders, &с. i | | 


Italian Companies.— There has been formed in Milan a 
company styled Officine Elettromecoaniche Monteggia, with a capital 
of 1.600,000 lire. i ac ae. 

At Montaldo has been launched the concern Segheria di Montaldo 
Dora, with & capital of 180,000 lire, for the dual purpose of saw- 
milling and the production and distribution of electrical energy. 

The Società Anonima Radiotelegrafica Italiana has been estab- 
lished at Milan (Via Cavallotti 3), with a capital of 2,000,000 lire, 
for the manufacture of wireless telegraphic and telephonic 
apparatus. | Nd 

With headquarters at Milan (Via Carlo Alberto 4) Zanni e Pirini 
have been incorporated as а company, with а capital of 150,000 
lire, to conduct an electro-galvanoplastic laboratory. Е U 

Allocchio, Bacchini e Ca. have been formed into a company at’ 
Milan (Via Rasori 14), with a capital of 400,000 lire, for the 
manufacture of electrical measuring apparatus. Е 5 


Electrical Wages at Liverpool.—The Mersey District 
Committee have given three months' advance notice of an applica- 
tion for an advance in wages from 2s. 1jd. per hour to 28. 6d. per 
hour for all electricians employed in the Liverpool area. Applica- 
tion is also being made for a 10s. advance for youths over 18 years, 
and 58. a week for those under, | | | „ 
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Bankruptcy Proceedings.—ALBERT EDWARD CHANNON, 
HUMPHREY STANTON NADIN, and CY&RIb GEORGE CHANNOCN 
(trading as A. E. Channon & Oo.), electrical engineers, 8, Orris- 
dale Terrace, and 425, High Street, Cheltenham, Gloucestershire.— 
In this matter the receiving order was made on April 26th, 1920, 
on the debtors’ petition. The liabilities in the partnership 
statement of affairs amount to £1,363, and the asseta to 
£387. The separate liabilities of Albert Edward Channon 
amount to £22, and assets £25, thus showing a surplus 
of his separate estate of £3. The liabilities of the debtor Nadin 
amount to £8 15s. 6d., and he has no assets. The separate sbate- 
ment of C. G. Channon show liabilities amounting to £4 10s. 6d., 
апа he also has no assets. The causes of failure alleged by the 
debtors are want of capital, losses on contracts, pressure by 
Creditors, and ill-health of A. E. and C. G. Channon. The debtors 
were adjudged bankrupt on the same date as the receiving order 
was An execution was levied on February 8th last, and the 
debt and costs, amounting to £97, were paid. Two oreditors have 
issued writs for sums amounting to £103, and there are several 
small judgments outstanding. The debtors, who are father, son-in- 
law, and son, state that they commenced business as electrical 
engineers at 425, High Street, Cheltenham, on January lat, 1913. 
Their joint capital did not exceed £10, but stock-in-trade to the 
value of £200 was then obtained on oredit. The books of acoount 
kept were sold ledger, day, invoice, order, and estimate books. 
The debtors further state that they took stock in February last, and, 
according to a statement given to one of the oreditors, at that time 
they valued the assets at £647, and estimated the liabilities at 
£613.- Having regard to the debts now scheduled in the statement 
of affairs, it would appear that the liabilities must have been 
greatly under-estimated. The debtors state that they became aware 
of their position in February last, and they have since contracted 
debta in the expectation of being able to retrieve their position. 
The unsecured liabilities on the separate estates of the debtors are 
for domestic debts. The following are creditors :— 


Baxendale & Оо. .. oe .. #94 Metallic Electric Co., Ltd. .. £12 
Braulik, G. .. xs ee . 44 Olivant | е e .. 89 
Bill & Berry .. T" di . 95 Slmplex Conduits, Ltd. .. .. 465 
Callender's Cable Co., Ltd. Simpson. Baker & Со. .. .. 118 
Drake & Gorham, Ltd. .. 88 Sharp, Fisher, Ltd. - .. 602 
Eico Manufacturing Co. (Bristol) 54 Fisher, John, & Sons ke 12 


Separate estate of A. E. Channon: 
T e 5 The Cheltenham and Gloucester 

Falk, Stadelmann & Co., Ltd. .. 42 Building Society, Cheltenham 
Henley's, W. T., Ltd... .. 48 (Sec. £350) .. 5% Ега . 920 

The first meeting of creditors herein was fixed to be held 
on May 14th at the County Court Buildings, Cheltenham, 
but no oreditors attended, The Official Reoeiver stated that 
he had received several proxies, one of which was a special 
proxy for £55, with directions that he should continue as trustee. 
There were, however, he stated, two pointa which would require 
investigation. One was in respect of the removal, by one of the 
largest creditors of goods, to the value of about £200, on 16th and 
17th ult., and application had already been made for their return. 
The other point was with reference to the house and furniture. 
The affairs will remain in the hands of the Official Receiver. 

LEWSLEY, J. W., electrician, lately trading at 103, Mansfield 
Road, Nottingham.—June 5th is the last day for the receipt of 
proofs for dividend. Trustee, Mr. E. W. Humphreys, 4 Castle 
Place, Park Street, Nottingham. 

G. F. KIVERON, electrical engineer, Sheffield.—First meeting. 
May 21st ; publio examination, June 10th ; both at Sheffield. 


Quain Electric Co., Ltd.—In the Companies Winding- Up 
Court on Tuesday, the petition of R. & A. Main, Ltd., of Gothic 
Works, Edmonton, for a compulsory order to wind-up Quain 
Electric Co., Ltd., came before Mr. Justice Astbury. Mr. Jolly, for 
the petitioners, said the petition had stood over for a fortnight in 
view of negotiations for a compromise. The only parties opposing 
the petition were the debenture-holders, and Mr. Bennett, who 
appeared for them, had agreed with him that the petition should 
be withdrawn without any order as to costa. Mr. Bennett: I agree. 
His Lordship allowed the petition to be withdrawn, without costs. 


Capital Expansion of the German Siemens Co.—As a 
result of the great advance in the prices for raw materials and in 
wages, together with the reduction in the working shift, and the 
decreased efficiency of the workmen which have prolonged the 
time of manufacturing as compared with former years, the directors 
of the A.G. Siemens & Halske, of Berlin, have prepared a scheme 
for doubling the spare capital and making alterations in the com- 
pany's statutes so as to prevent foreign interests from acquiring 
control over the undertaking. It is proposed to increase the 
present share capital of 63 millions of marks to 126 millions by the 
issue of new bearer shares for 63 millions, which are to be offered 
to existing shareholders at the price of 125 per cent., and to be 
entitled to participate in the dividend for 1920 for one-half of the 
year, and one new share can be subscribed for each existing share. 
It is recognised in Germany that the influence and co-operation of 
the Siemens family in connection with the company have answered 
the purpose during the course of decades, and it is now intended to 
convert a large number of the old shares into preference shares, with а 
manifold right of voting, namely, each preference share will be 
endowed with 30 votes. It is assumed that the raising of further 
capital in the future, and, if necessary, of obtaining capital from 
abroad will be facilitated in this way without losing the existing 
control and the German character of the undertaking. Thus, the 
ordinary shares ranging from No. 1 to 9,500, now held by the 
Siemens family, and representing a nominal amount of 9,500,000 
marks, will be transformed into registered preference shares, and 
with the manifold voting power mentioned will be equal to 285 
millions of marks, 


Export Loose Letter Bign Co. .. 
Ediswan Co., Ltd. .. 


The special voting power oonferred upon the preference 
shares is only to be exercised in the case of decisions of vital 
importance, as, for'instanoe, alterations in the company’s statutes 
inoreases or decreases in the share capital, changes in the object of 
the undertaking, amalgamation or dissolution of the company, 
elections to the board of directors, and voting in regard to the 
dividends. On the othe? hand); limitations are to be imposed on 


the transfer of the preference shares. For instance, the tranafer 


of shares to other persons is made dependent upon the sanction of 
the president of the Berlin Chamber of Commeroe, &nd can only 
be granted if the prospective purchaser gives a guarantee that he 
will protect the rights of the company as German, and if he is a 
German residing permanently in Germany or in German Austria. 
It is also intended to modify the statutes so that the majority of the 
directors must be Germans. The directors believe that the scheme, 
without materially prejudicing the rights of the ordinary share- 
holders, will prevent the company from passing under foreign 
control. As bearing on this point it is mentioned that frequent 
inquiries from abroad have already been made for ordinary shares 
in the company. If the directors may think of taking advantage 
of those offers for the future finanoing of the company, they at the 
same time have oonsidered it necessary already now to adopt the 
measures referred to, in order to obviate undesirable consequences. 

It is assumed that a considerable portion of the proposed new 
capital is intended for the Siemens-Schuckert Works, either by way 
of an inoreased loan or additional ordinary capital. If this 
assumption should prove to be correct, there is no doubt that the 
other joint partner in the Siemens-Schuckert Works—the Schuckert 
Co., of Naremberg—will have to undertake a new financial trans- 
action if the respective capital investments in the Siemens- 
Schuckert Works are to remain on an equality. 


The F. B. I. Abroad.— We have received a summary of 
the report prepared by Sir Charles Mandleberg on one year's 
achievements of the Federation of British Industries Commissioner 
Service. The following is a list of Commissioners and Repre- 
sentatives abroad :— 

Place. Name and address. Status. 


Near East. Major E. Kennard, Athens T .. Commissioner. 
Greece .. . Capt. R. C. Cumberbatch, Athens .. Bub-Commissioner. 
Turkey .. Capt. Lafontaine, Athens (temporarily Sub-Commissioner, 
East Indies. Mr. G. О. Blacker, Singapore .. Commissioner. 
Spain .. .. Col. C. Thoroton, C. M. G., Madri .. Commissioner. 
Algiers .. ee Mr.D. Thoroton, Algiers .. T .. Bub-Commissioner. 
Brazil .. .. Mr. P. J. MeKellen, Rio de Janeiro. Commissioner. 
Scandinavia. Mr. Montagu Villiers, Copenhagen. Comunissioner. 
Denmark .. Mr, Paul Christensen, Copenhagen. Correspondent. 
Australia .. Mr. R. H. Butler, Melbourne. ee Correspondent. 
haly - .. Mr.E.H. Kapp, Milan .. zx .. Representative. 
Holland . Anglo-Dutch Committee, Amsterdam .. Committee. 
Canada. . (1) Canadian Manufacturers’ Associa- Correspondents. 


tion, Toronto. 
(2) Canadian Association of British Correspondents, 
Manufacturers and their Repre- 
sentatives, Toronto. 
New Zealand.. New Zealand Association of British Correspondents. 
Manufacturers and their Agents, 
Wellington. 


In addition to the foregoing, representation of a eae nature was 
Ban NE the period under review in Portugal and in the Occupied Area 
° Айтыкан йа have also been made for honorary Correspondents in the 
(owing countries :—Denmark, Finland, U.S., Cuba, Mexico, Egypt, France, 

Applications for British Trade-Marks,—Appended is а 
summary of the recent applications for British trade-marks in 
respect of goods connected with the electrical industries and 
trades :— 

Atmos. No. 393,544. Claas 8.  Electrio lamps and galvano- 
meters. No. 393,545. Class 13. Electric bells and (fittings. 
No. 393,546. Class 18. Lighting contrivances and electric bell 
systems.—General Electric Co., Ltd., 67, Queen Victoria Street, 
London, E.C. July 23rd, 1919. Ze 

Solanti. No. 400,762. Class 89. Goods manufactured from 
india-rubber and gutta-percha.—India-rubber, Gutta-percha and 
Telegraph Works, Ltd., 106, Cannon Street, London, E.C. | 

Triangle (design). No. 399,244. Class 8. Resistance rods, coils, 
contact blocks and bearings, all parts of electrical apparat us.— The 
Morgan Crucible Co., Ltd., Church Road, Battersea, S. W. January 
7th, 1920. 

P. N. (design). No. 400,524. Class 13. Electric lamps.— The 
Pyle National Co., 1534, Kostner Avenue, Chicago. February 
2nd, 1920. | 

Isco. No. 400,650. Class 13. Electric fittings. —W. T. Henley's 
Telegraph Works, Ltd., 13-14, Blomfield Street, London, ЕС. 
February 11th, 1920. 

Busy Bee. No. 396,862. Olass 6. Electric motors and dynamos. 
—W. J. Allen & Wallace D. Vick, 734, Coleshill Street, Birmingham. 
November 5th, 1919. | 

Bi-Spineflex. No. 401,312. Class 16. 
of porcelain.— Taylor, Tunnicliff & Co. Ltd., Eastwood Works, 
Hanley. February 28th, 1920. 

Majestic. No. 401,673. Class 13. Metal filament lamps, being 
ordinary electric lamps.—General Engineering Co. (Salford), Ltd., 
74, Broad Street, Pendleton, Manchester. March 10th, 1920. 

Morite. No. 400,239. Class 50. Electric insulators made of 
one of the phenol formaldehyde condensation products or syn- 
theses of same,— Arthur S. Gush, 5, Clifton Terrace, Edinburgh. 
January 30th, 1920. 

Blackcap-Ediswan (lettering combined with design). No. 400,154. 
Class 8. Electrio lamps for philosophical purposes.— Edison Swan 


Electrical Co., Ltd., 123-5, Queen Victoria Street, London, E.C. 


January 29th, 1920. | 

Kalecore. No. 400,948. Class8. Paper-insulated electric cables. 
—Callender’s Cable and Construction Co., Ltd., Hamilton House, 
Victoria Embankment, London, E.C. February 19th, 1920, | 


Electric insulators made | 
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French Company Notes.— Under the title of Le Tele- 
phone Moderne, Société d'Installations Téléphoniques, a company 
has been formed at Paris (12, Rue du Port Mahon), with a capital 
of 150,000 fr., for the installation of telephones. 

The Société Générale de Force et Lumiére have raised their 
capital from 30,000,000 to 50,000,000 fr. Eventual increase to 
75,000,000 fr. is also authorised. 

The capital of Le Fil Dynamo is to be raised from 500,000 to 
3,000,000 fr., for the building of а new works, 

The Société Hydroélectrique du Verdon has raised its capital 
from 1,000,000 to 2,600,000 fr. in order to secure rights on falls on 
the upper Verdon River. 

There has been formed at Paris (Rue de Londres 29), the com- 
pany Lignes Télégraphiques et Téléphoniques, with a capital of 
10,000,000 fr, for the planning, manufacture and working of all 
kinds of electric lines and cables. This company is a truet of 
French cable and wire makers, embracing all the important firms 
except the Société Alsacienne, Jeumont, and the Société Industrielle 
des Téléphones. On its board of management are representatives 
of the Thomson-Houston, the Tréfileries et Laminoirs du Havre, 
the Canalisation Electrique, the Berthoud-Boret, and the Matériel 
Téléphonique companies. 

The Electrodes de la Savoie is the style of a company launched at 
Paris (2, Rue Blanche), with a capital of 2,000,000 fr., for the 
manufacture of electrodes. 

The Société Francaise de Lamps à Incandescence Luxor" 
(Floret et Cie.) has been constituted at Levallois-Perret, Seine 
(8, Rue des Freres Herbert), with a capital of 375,000 fr., for the 
manufacture of glow lampe. 

The Etablissements André Dauphin has been formed into a com- 
pany (14, Rue St. Claude, Paris) for the manufacture and trade in 
elestric material. Its capital is 100,000 fr. in 100 fr. shares, 100 
of which are allotted to the Société Dauphin et Cie. for assets taken 
over, 

Under the style of the Ateliers de Construction et Installations 
Electromécaniques has been formed at Rouen (52, Rue St. André), 
a company with 200,000 fr. capital, for the objects shown in ita title. 

The Compagnie Electro-Industrielle has been constituted at 
Levallois, Seine (Rue Jean Jaurès 32), with a capital of 3,000,000 fr., 
for the manufacture апа trade in electrical material of all kinds, 
inoluding metal working and mechanical. 

The Etablissements Métallurgiques Ehóne-Isére has been 
established at Lyons with a capital of 1,000,000 fr., for the objects 
set out in its title. 

The Auxiliaire Industriel is the atyle of a company established at 
Paris (5, Bue d’Athénes), with a capital of 600,000 fr., for the 
study, manufacture, sale, and representation of all kinds of elec- 
trical material. 

With a capital of 200,000 fr., Le Matériel has been constituted a 
oompany at Paris (21, Rue d'Edimbourg), for the trade in and 
manufacture of eieotrical material for publie works, especially 
hydraulio, mechanical, and heating. 

Under the títle of Le Moteur Electrique has been formed at 
Lyons (18, Route de Crémieux), a company for the manufacture, 


purchase, and sale of motors, dynamos, and transformers; also 


their erection and repair. The capital is 1,000,000 fr. 


Aunual Onting.— No doubt there wil be quite a 
marked revival of the annual outing this year, notwithstanding 
the high cost of everything. The first of the season, so far as 
reports have reached us, is that of the London branch of Messrs. 
Malcolm & Allan, Ltd., electrio d engineers and contractors. А 
party of just over a hundred, including ladies, went to Maidenhead 
and district by the steam-launch Empress of India, on Saturday, 
May 15th. The company boarded the launch at Windsor. Luncheon 
was served on board. The sports events were very successful; 
football, three-legged and other races, occupied so much time and 
created such interest that there was not time for the cricket match. 


On the return to Windsor a successful concert and dance were held. | 


The prizes for the sports were distributed by Mrs. Н. S. Davidson. 


The E. T. B. I.: Local Commiteee at Newcastle, —А 
meeting for the purpose of appointing a local Advisory Committee 
of the Electrical Trades' Benevolent Institution for Newcastle and 
Distriot, was held at the Mining Institute, Newcaatle-on-Tyne, on 
May 10th. Mr. W. C. Mountain, who presided, briefly explained 
the objects of the Institution, and said that the Committee of 
Management was in London, but he thought they should have a 
Local Advisory Committee in the North-Eastern Area, which was 
very naturally, from the Tyne to the Tees. Mr. Mountain said it 
would not be very long before the present fictitiously prosperous 
times would come to an end. He did not want to be pessimistic, 
but there was no doubt that we were in for bad times before we 
were very much older, and if they were ready to help those who 
were unable to get employment, and who possibly might fall into 
bad luck and in & position where this Institution could help them, 
they would be promotimg а very good object. Mr Hawes, the secre- 
tary, then outlined the work of the Institution, and gave typical 
examples of cases that had come before the Institution for aid. 
After а number of questions had been asked and answered, Mr. 
Clothier proposed, Mr. Anns seconded, and it was unanimously 
resolved, to elect a Committee for the district. Mr. Mountain is the 
chairman of the Committee ; Mr. T. W. Anns, honorary secretary ; 
Mr. J. Gledaon, honorary treasurer ; and the following are on the 
Committee :—Mesars, W. F. Т. Pinkney, Newcastle Electric Supply 
Co. ; D. Patterson, Newcastle and District Electric Lighting Co.; 

Dalton, Newcastle Corporation Tramways; J. W. Dodds, 
Electric and General Stores Co., Ltd.; Alan Robson, Simplex 
Conduits, Ltd.; Н. P. Devereux, Devereux Moodie & Co.; R. Robson, 
Robson & Coleman; Н. Barkes, British Electrical and Manu- 


facturing Co.; J. Spence, General Electric Co., Ltd.; W. Fletcher, 
Fletcher Bros.; Mr. Clothier, Reyrolle & Oo.; Mr. Stephens 
Holmes, Messrs, J. H. Holmes & Co.; Mr. Raw, Mining Electrical 
Engineers; Mr. Wyand, Sir W. G. Armstrong, Whitworth & Co. ; 
Mr. Thompson, Cleveland and Durham Electric Power Co.; Mr. 
Sloan, Newcastle Electric Supply Co.; and one nominee from each 
of the following: Messrs. Clarke, Chapman & Co.; Messrs. Sunder- 
land Forge and Engineering Oo. ; Society of Technical Engineers; 
Electrical Power Engineers’ Association. 


Liquidations and Dissolutions.—GRATZ, Lrp.—Wind- 
ing up voluntarily for reconstruction purposes. Liquidator, Mr. 
E. V. Hayes-Gratze, Elidia, Woodstock Avenue, Hendon, N.W. 4. 

HYyDpRo-ELECTRIC Concessions, LTD.—Winding up voluntarily. 
Liquidator, Mr. W. Gain, 3 and 4, Great Winchester Street, E.C. 
Meeting of creditors at 3 and 4, Great Winchester Street, E. O., 
May 25th. Claims to be sent to the liquidator forthwith. a 

BRrTiSH EVER-READY Co., Lro.—Winding up voluntarily for 
reconstruction purposes. Liquidator, Mr. W. T. Walker, 53, New 
Broad Street, E.C. Meeting of creditors at Hercules Place, 
Holloway, May 25th. 

BRITISH ELECTRICAL AOOESSORIES, LTD.—Meeting of creditors 
at 8, Cheapside, Bradford, May 21st. | 

ELECTRICAL AND MECHANICAL TRADES SUPPLY, Russell Build · 
ings, St. Mary Street, Swansea.—Mr. W. A. Roderick and Mr. R. 
Scott have dissolved partnership. Mr. W. A. Roderick will attend 
to debts and continue the business. 
` Economic ELECTRIC Co., automobile and electrical engineers, 
63, Knutsford Road, Warrington.—Messrs. B. Nadin, W. Wright 
and P. J. Dell have dissolved partnership. Debts will be attended 
to by Messrs. B. Nadin and P. J. Dell, who will continue the busi- 
ness under the same style. ' | 

PARKER & PARKES, electric welders, &c., Union Street, Newport. 
—Mr. W. G. Parkes and Mr. R. S. Parker have dissolved partner- 
ship. Debte will be attended to by Mr, W. G. Parkes. 

NORTHAMPTON PLATING Co., electro- metallurgists and enamellers, 
71, St. Giles Street, Northampton.—Mr. W. F. White and Mr. E. Н. 
Nichols have diesolved partnership.. Debts will be attended to by 
Mr. E. H. Nichols, who will continue the business.  . 

Stums Мотов Units, LTD.—Winding up voluntarily, in 
view of the sale of the undertaking to a new company. Liquidator, 
Mr. D. В. Duncan, Percy Buildings, Gresse Street, Rathbone Place, 
W.1. Meeting of creditors at Percy Buildings, May 27th. 

SPANISH AND GENERAL WIRELESS TRUST, LTD.—Particulars 
of claims must be sent to the liquidator, Mr. B. Pears, 14, George 
Street, Mansion House, E.C., by June 22nd. d 


Soclals.— Тһе third of the Mazda House series of staff 
entertainments took place at Slater's Cannon Street Restaurant, on 
May 7th. At 6.30 p.m. the party of 100 sat down to progressive 
whist, and for upwards of 90 minutes played with relentless 
fervour for the prizes, which were distributed by Mr. F. Shaw, the 
chairman, at supper. During the meal a collection was taken for 
the waitresses, which, when counted, was found to include one 
farthing. It was returned to the only Scotsman in the room. 
After supper the company engaged in terpsichorean exercises, 
interspersed with songs rendered by various members of the B. T. H. 


staff. 


Exeter Agricultural Show. — The Devon County Agri- 
cultural Association held their exhibition at Exeter during May 
12th, 13th, and 14th. The exhibition generally was a huge 
success, On the electrical side were the following stands :—Austin 
Motor Co., Ltd., showing their '75-KW. autoplant ; Studebaker, Ltd., 
Lalley light and power plants; В. А, Lister & Co., Ltd., Lister- 
Bruston plant; Brooking & Co. The last-named firm appeared to 
be the only electrical contracting and installation company 
exhibiting, with the result that they had & free run of inquiries, 
plus a very satisfactory order book, not only for their particular 
goods on show, but also for the goods shown by the manufacturers 
at the other stands. Brooking & Oo. had on show the Madstrong 
set, also the Ingeco set by Worthington of pump fame. The 
Hoover vacuum oleaner was to be seen in operation, a special 
demonstrator being in attendance. A partioular feature of the 
stand was the prominence given to Callender’s Kaleeco wiring 
system, which is meeting with great success in the West of 
England. At their stand, Messra, Wood & Ball represented the 
manufacturers with the idea of doing all that is possible to 
popularise the use of electricity in agriculture and like industries, 
and to render direct assistance to electrical contractors. They will 
be showing at Salisbury Show, Their various exhibita included the 
planta made by the New-Pelapone Engine Co., Ltd., of Leeds; St. 
Helens cab tires, C.T.S. cables and anti-corrosive fittings ; lighting 
fittings, by Electrical Supplies Co.; electric self-starting switch- 
boards, by Mr. T. Burgoyne, of Kingsbridge, Devon; batteries, by 
Pritchett and Gold and E.P. Storage Со., Ltd.; and motors, by 
Bruce Peebles and Co., of Edinburgh. We are informed that a par- 
ticular feature of the Exeter Show was the mutual good feeling 
between the manufacturer and the contractor. 


Important Armstrong-Whitworth Development.—It is 
announced that MESSRS. SIR W. G. ARMSTRONG, WHITWORTH AND 
Co., LTD., have entered into arrangements with an old-eatablished 
Christiania firm of hydraulic engineers (Messrs. Jensen & Dahl), 
under which they will take up the manufacture in this country 
of water turbines to Jensen & Dahl designs. Messrs. Armstrong, 
Whitworth have opened a hydro-electric section at their offices at 
8, Great Georgel Street, Westminster, S. W. Messrs. Jensen & Dahl 
have been responsible for many important Norwegian and other 
hydro-electric enterprises. The British company referred to hag 
the exclusive rights for the British Empire and South America, 
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A New Electric Heater, — The efficiency of electric 
heaters is limited by the melting point of the heating units 
and the lack of intimate contact between the heating units 
and the material to be heated. If the heaters are laid inside 
the containing vessel, there is no material of which they 
can be constructed that will not be attacked by electrolysis 
when ealine or other solutions are being heated. A new form 
of heater for А.О. circuits, described in Electrotechnische 
Zeitschrift, consists of à vessel provided with a vertical chan- 
nel through its interior, through which the magnetic circuit 
of a transformer passes. The energy is eupplied to а coil 
wound around the magnetic circuit, and the heat is generated 
in & metal cylindrical wall interlinked with the magnetic 
circuit and forming the side or bottom of the vessel and actin 
as & secondary circuit to the transformer. The efficiency o 
a vessel of this type is nearly unity. 


Liverpool Exhibitlon.—^n interesting feature of the 
Liverpool Health and Homes Exhibition held at St. George's Hall, 
was the useful display of domestic electrical contrivances, for 
lighting, motive power, heating, &c. The exhibition was visited 
by thousands of people, who paid special attention to such 
exhibits. 


Patent Application.—On June 16th, Mr. Justice Sargent, 
in the Chancery Division, will hear the petition of the Reason 
Manufacturing Co., Ltd., of Brighton, for an extension of the 
term of Patent No. 20,500, of 1905, for Improvements in mercury 
electrolytes for electrolytic cells,” and of Patent No. 20,770, for 
" Improvements in cathodes,” both granted to Н. 8. Hatfield and 
the Reason Manufacturing Co.. Ltd. 


New Indian Companies.—Among the new companies 
recently formed in India are the Indian Enfield Cable Co., 4, 
Fairlie Place, Calcutta, capital 2,500,000 rupees, to manufacture and 
deal in electric wires, cables, &c.; and the Coal Fields Power Co., 
Calcutta, capital 1,500,000 rupees, to establish plant to generate 
electric energy for lighting and power purposes, 


LIGHTING AND POWER NOTES. 


Argentina. — Company REPORT. — According to the 
recently-issued report of the Société d'Electricité de Rosario, the 
company is now supplying power to the extent of 25,230 Kw. to 
21,630 clients, as compared with 23,820 and 20,074 reapectively a 
year ago. The output of the generating station during 1919 
reached a total of 22,599.989 Kw.-hours, an increase of 15 per cent. 
over 1918. The boilers at the generating station have been con- 
verted to use coal and petroleum as fuel in place of wood. 


Australia, — MELBOURNE. — The recently - published 
abstract of the accounts of the City Electricity Supply undertaking, 
for the year ended December 31st last, shows that the total revenue 
amounted to £240,081, and the total expenditure to £134,854, 
leaving a gross balance of £105,227, apportioned as follows :— 
Interest on capital, &., 4 23 885: depreciation and renewals 
account, £37,999 ; and appropriations, £43,343. 


Ayr — PRoPOSED EXTENSIONS. — The Corporation is 
Seeking authority from the Electricity Commissioners to install 
additional plant or build new works, An alternative scheme is to 
take a bulk supply from Kilmarnock. 


Barnsley.—CHaRGE FoR Meters.—The Electricity and 
Lighting Committee recommends that a rental of 1s. 6d. per quarter 
be charged on all electricity meters installed in premises the net 
rateable value of which exceeds £10, the rental to come into force 
as from June lst. : 

EXTENSIONS APPROVED.—The Electricity Commissioners have 
sanctioned proposed extensions to the present electricity works. 
The Electricity Committee has received а report from the elec- 
trical engineer in connection with the progress of such extensions. 


Blackpool —FUTURE DEV ELO MEN TS. —Tbe Electricity 
Committee has authorised the electrical engineer to seek an inter- 
view with the Electricity Commissioners, to place before them the 
local position with regard to electricity generation and distribution, 
and to ascertain, if possible, their proposals for the future develop- 
ment of the electricity supply business on the West Coast. This 
followed the Committee's adoption of the recommendation to install 
additional boilers at the electricity works. 


Bradford.—NEW CONDITION or SurPLY.—'The Elec- 
tricity Committee has announced that in future applicanta for 
electricity must sign a special condition which provides that the 
Corporation reserves the right to suspend the supply if it is found 
песеввагу when the total demand for power exceeds the effective 
capacity of the plant at the works. The condition ia the outcome 
of the difficulties which arose during the recent long breakdown 
period at the generating station. 


Bury.—Loas.—The Town Council is applying for 
permission to borrow £1.31] in order to carry out extensions to 
ains, services, and public lighting, 


Burnley.— PRO OSED ExTENRIONS.—The demand for 
electric power for mills and workshops has increased to such an 
extent, that steps will shortly have to be taken to provide addi- 
tional generating plant. The Town Council has been recommended 
to seek borrowing powers for £160,000 to provide this, although 
under the new scheme for the Mid-Lancashire area it is probable 
that at least two large generating stations will be erected at 
approved centres, : ^ 


Canada.—HYDRO-ELECTRIC DEVELOPMENT.—An esti- 
mate of £3,400,000 has been submitted to the Ontario Legislature 
for the requirements this year of the provincial hydro-electric 
system, over £2,000,000 being for power development at Chippewa 
and Queenstown. — The Ti nes. | 


Clacton-on-Sea, — PROPOSED Price INCREASE. — The 
Urban District Council haa applied to the Electricity Commissioners 
for power to increase the price of electricity by not more than 
50 per cent., to enable the undertaking to be run without loss. А 
new Diesel engine is to be installed at the works. 


Continental.—FRANcE.—One of the greatest industrial 
regions in France is formed by the suburbs of Paris, where the 
Union d'Electricité has undertaken the task of providing а aupply 
of light and power on terms favourable to the consumers. The 
company has already purchased the works of the suburban under- 
takers, and intends to retain as auxiliaries those which are able to 
work on an economical basis, whilst the others will be disposed of 
so as to redeem the purchase price. It has been decided to substi- 
tute for these old works a super-station with a total capacity of 
200,000 KW., and equipped with steam turbo-alternator sets of 
from 35,000 to 40,000 Kw., which seta will be, it is said, the largest 
in France down to the present time. The primary network will 
have a pressure of 60,000 volts, and it is expected that the com- 
pany will be able to dispose of 500,000,000 Kw.-hours on the coom- 
pletion of the station. The company's share capital was recently 
increased to 125,000,000 fr., and the issue of a loan of 80,000,000 is 
now in contemplation. | 

The new station which the Compagnie Hydroelectrique et du Gaz 
de Lyon has been building on the Gorges du Fier will shortly be 
working ; it will have a capacity of 40,000 Н.Р. 

The French Minister of Agriculture has just created ап Upper 
Council of Water and Rural Engineering entrusted with the 
examination of all questions—technical, economic, financial, and 
judicial—relating to the development of water resources, control of 
water courses, and the application of electricity to agriculture. 1% 
is divided into three sections— water, rural engineering, legislation, 
and litigation. | 


SwWEDEN.—Great strides have been made in Sweden in late years 
in the use of electricity in agriculture, Three great hydro-electric 
installations exist, which place at the disposal of farmers a con- 
siderable amount of energy. One of these is situated near Troll- 
hattan, a second is near Hjemsjö, and the th ird belongs to the Southern 
Sweden Electric Co. The energy, in the first of the above installa- 
tions, is transinitted to sub-stations, where the pressure is stepped 
down from 70,000 to 20,000 volts ; to these sub-stations are linked 
others, which supply at from 1,500 to 3,000 volta, available for use 
within & radius of three or four miles, the subscribers themselves 
forming а distributing company and providing the capital for the 
construction of their own local network. The State gives 
help to companies of this kind by means of loans on favourable 
terms. The distributing companies unite together into district or 
central companies, with their own appointed engineers, who carry 
out inspections and schemes of improvement, and, on demand, 
give udvice. The largest of these companies buys its own 
materials, at а considerable saving of expense and with the beat 
guarantee of the type and quality of the purchases. The electric 
energy serves the most varied uses and operations ; besides lighting, 
it is uaed to drive threshing maohines, straw-presses, winnowers, 
straw-cutters, forage-cutters, lifts, cheese-churns, milkers, &o,— 
Bolletino d' Informazioni Agrari. 

Among the new companies recently formed in Sweden, in 
connection with the utilisation of water-power in the generation 
and distribution of electrical energy are the Nasums Elektriska 
Kraft Aktiebolag, organised at Osby, and the Vikbolandets Elek- 
triska Aktiebolag, formed at Norrkoping. 


SWITZERLAND.—The recently issued report of the North-East 
Swiss Power Works Co. gives interesting intormation regarding the 
large new stations for which a general meeting is being asked to 
sanction an outlay of 114,000,000 fr. Inthe year 1916-17 the out- 
put totalled 149,000,000 Kw.-hours; in 1918-19 it rose to 
222,000,000 Kw.-hours ; for 1921-5 the requirements will reach 
310,000,000 KW.-hours, which cannot be supplied by the existing 
stations at Beznau, Lontach and Eglisau, the last-named only com- 
pleted this spring, as their total output only amounts to 
186,000,000 Kw. for 3,000 hours. The deficiency cannot be met 
permanently by resort to outside supplies, which are both increas- 
ingly difticult to procure and ever rising in coat. Hence the 
company is planning the building of three new power stations, 
namely, the Etzelwerk, the Waggitalwerk and a station on the 
Aare, near Gippingen. The first-named station will be built near 
Меу леп, on the Sihl River, and will have a capacity of 70,000 Kw. 
and a yearly output of 135,000,000 Kw.-hours. Its estimated cost, 
2:5 fold the outlay before the war, is 94,000,000 fr. The second- 
named station will be built at Siebnen, on the Wüggital River, and 
wil have & capacity of 60,000 Kw., and & yearly output of 
80,000,000 KW.-hours. Its cost is estimated at 60,000,000 fr. The 
third station will be situated on the Aare, near Koblenz, and will 
have a capacity of 30,000 Kw., and its output will bring the 
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aggregate up to 260,000,000 Kw.-hours. The estimated coat of this 
station is 65,000,000 fr. To defray the outlay on these several 


stations to the extent of 114,000,000 fr., shares to the amount of 


34,000,000 fr. will be created, and 80,000,000 fr. of bonds issued, 
raising the capital of the company to 70,000,000 fr., and the-bond 
indebtedness to 105,000,000 fr. Cantons interested in the under- 
taking will take up the new shares in the following ratio :— Zurich, 
42 per cent.; Argau, 32 ; Thurgau, 14 ; Schaffhausen, 9; Glarus, 2; 
and Zug, 1 per cent. 


BAVARIA.—A new limited liability company is being floated in 
Mellrichstadt, whose object is the construction of a long-distance 
power transmission station for the uniform supply of the Rhön, 
Dernbac, Mellrichstadt, Königshofen, and Meiningen district . The 
electricity works in each district are to be affiliated to the new 
company. To meet the excess costs of construction, the communes 
are paying а subsidy—amounting to 100 marks per head of the 
population — which is non-redeemable, and carries no interest.— 
Economie Review, V 

TURKEY.—La Société Ottomane d'Electricité, of Constantinople, 
has recently secured from the Turkish Government an extension 
of 33 years of its concession, the Government's right of purchase 
having also been delayed until 1943. The number of clients of the 
company inoreased during the past year from 12,137 to 12,894 ; the 
output of the generating station during the paat year amounted to 
25,696,500 KW.-hours, as against 28,111.150 Kw.-hours in 1913. 


ITALY.—In order to meet the increasing demand for electricity, 
the Sociétà Bologlese di Elettricità has decided to considerably 
enlarge its steam-operated generating plant, no further available 
water power for the hydro-electric station being available. 


Deal and Walmer.— TIME Extension.—The Minister of 
Transport has extended, to September 30th, the time under the 
Dea] and Walmer Gas and Electricity Act for the extension of 


mains. 


Douglas (Isle of Man).—EuxcrRicITY SU PLT.— The 
Douglas Electric Light and Power Co., Ltd., and the Town Council 
have asked leave from the Tynwald Court to introduce Bills for the 
supply of electricity in the borough, and а committee has been 
deputed to recommend that the petition be granted. 


East Ham.— LINKING vP.—Writing to the Corporation, 
the secretary of the Electricity Commission says :— 


Applications for the extension of generating plant have been 
reoeived from the local authorities of East Ham, Barking and Ilford 
respectively, and the Electricity Commissioners are of opinion that 
it is inexpedient and contrary to the public interest that any further 
extensions of generating plant should be made at the above-named 
three places. 

* A Conference of the Electrical Engineers of the three boroughs 
and districts and also of the Borough of West Ham waa, therefore, 
summoned, and the engineers were invited by the Commissioners to 
state their views, it being understood that the Conference was to be 
without prejudice to the interests of any of the Councils whose 
engineers were present, 

As а result of this Conference, and at the request of the Com- 
missioners, the engineers have inquired into the matter very fully 
in order to ascertain the further demands that are likely to arise in 
each district during the next three or four years, and an estimate of 
the coet of laying а transmission line to interconnect these three 
districts and the West Ham electricity undertaking has been 


prepared. | TUNE 

“ А comparison of the cost of energy in each district if the 
further supply required be taken wholly from West Ham, with the 
coat of generation from an extended local station, shows that East 
Ham, Barking and Ilford would all benefit by such an arrangement. 

" Forthe immediate additional supply of Barking and East Ham, 
the Ilford Council's station, now being extended and approaching 
completion, would be available, that is, for next winter's load, and 
afterwards the West Ham undertaking would find a further increase 
required," 

Exeter. NEW PLaNT.—The Town Council has applied 
to the Commissioners for consent to install an additional turbo- 
alternator of 1,000 to 1,500 Kw. capacity, for the winter load 
of 1921, ata cost of from £22,057 to £30,426. 

‘EMPLOYES’ WAGES.—The City Council, at a recent meeting, 
decided to adopt the award to electrical workers of the National 
Joint Industrial Council. A proposal to disregard this and with- 
draw from the Board was defeated. 


Holmfirth.—PRicE INCREASE.—-The price of electricity 
has been advanced to 9d. per unit on account of the continued 
increases in the prices of materials. 


Hove.—BuL& SuPPLY.—The Town Council has decided 


to adopt the Brighton Corporation's terms for a bulk supply. This 
is being taken as an alternative to extending the Hove plant, which 
has become out of date. 


Iceland —W ATER PowER.— The exploitation of Iceland’s 
waterfalls is a matter of great importance. The latent power is 
estimated at 1,000 million H.P., but has been very little utilised. 
The Ioelandie Waterfall Commission is at present considering the 
granting of a concession to а Danish-Norwegian company which 
wishes to exploit some of the falls. It is intended to use the 
power.for the manufacture of nitrogen, and for an extensive 


scheme of electrification, Among other schemes. is one for the 
construction of а 200-km. electric railway, running from Reykjavik, 
east and south through the agricultural district, which, if carried 
out, would be Iceland's first railway. Economic Review. -  . 


Leeds^—STRIKE.—A bout 200 labourers employed by the 
Electricity Department in laying cables, struck work because they 
had not been brought within the scope of the wages award as 
applied to the engineering and allied trades. The Corporation 
refused to negotiate on the matter till the men resumed work. The 
men decided to go back to work on May llth, and negotiations 
were at once begun. The strikers are also claiming £5 per week, 
alleged arrears in wages since December Ist last. are 


Midlands,— JOINT ELkOrRICOIT W AUTHORITY.—It is 
understood that it is proposed to form a joint electricity authority 
to include Stafford, Wolverhampton, Walsall, Wednesbury, West’ 
Bromwich, and the avea covered by the Midland Electric Corpora- 
tion, but eventually the authority will be extended to bring in 
also the Potteries and Shrewsbury. The inclusion is also suggested 
of a portion of the County of Cheshire, so that Crewe and Nantwich 
can be supplied from the proposed power station at Stoke, The 
area as outlined will comprise 2,100 sq. miles. It is considered 
that sites at Rugeley un the Trent, and Ironbridge on the Severn, 
offer the best facilities for the necessary supplies of water and fuel. 
At the former place an area of 45 acres can be obtained, sufficient 
to provide for a station of over 200.000-K w. capacity. The river 
will give condensing water by direct circulation for 75,000 Kw. at 
a minimum, but by means of a dam the working capacity can be 
raised to 125,000 KW., or even higher, The station at Rugeley will 
be limited by the quantity of water available for condensing 
purposes, and the proposal is that the plant shall not be of a 
greater capacity than 60,000 Kw. The covering of this wide area 
with а network of supply mains, it is considered, will create а 
bigger demand for electricity for many purposes, industrial and 
domestic. The total plant capacity of existing stations is some- 
thing under 100,000 Kw. The first portion of the new scheme to 
supplement, and in some cases to supplant, present souroes of 
supply, is the erection of the new station at Stoke, the suggested 
capacity being at the outset 20,000 кү. produced by four turbo- 
alternators. The first section of the new station at Rugeley will 
also be undertaken, ite initial capacity to be 30,000 Kw. As these 
stations come into commission all plante other than those of the 
three-phase 50-cyole turbine type will be closed down. The 
capacity of the Stoke and Rugeley stations will be extended іп 
accord with the demand, and not untilthey have fully developed 
will the Ironbridge station be built. In the initial stages the 
capital expenditure will probably be between three and four 
millions, but the cost of the completed scheme will be approxi- 
mately 15 millions. 


Stafford.— YEAR’s WorkKING.—The annual report of the 
municipal electricity undertaking shows that after debiting loau 
charges and income-tax, and crediting dividends and rents, the 
result of the working for the year ended March 31st, 1920, was: a 
net deficit of £302, which added to that of £562 brought forward, 
made a total deficit of £864. The sum of £1,000 out of the gross 
profits of £3,818 had been placed to the depreciation fund. For 
the year ending March last, the total sales amounted to 1,999,200 
B. of T. units, as compared with 731,800 unite for the 12 months 


ending March, 1913. 


TRAMWAY. AND RAILWAY NOTES. 


Burton-on-Trent. — YEAR'S WORKING. — The tramway 
manager's recently-presented report states that, unless fares are 
substantially increased or & subsidy is granted from the rates, the 
undertaking will show a loas of £11,700 on the coming year. The 
chairman of the Tramways Committee states that the deficienoy on 
the past year's working was £3,294, without the transfer of any- 
thing to the depreciation and renewals funds. A suggestion to 
substitute motor-omnibuses for the tramways met with no support 
owing to the initial cost and greater running expenses. 


Canada.— RalLway ELEcTRIFICATION.— Опе of the first 
sections likely to be oonverted to electrical operation in the pro- 
posed electritication of Canadian trunk lines will be the double- 
track line of the Grand Trunk Railway between Toronto, Hamilton, 
and Niagara Falls, a distance of 82 miles, says the Electrical News. 
The coal shortage has been very threatening for several веавопв, 
making it urgently necessary to reduce the coal bill just as soon as 
the required additional electric power is available. Very important 
undertakings are now in hand, and well advanced for the supply 
of electric power. High-voltage D.C. operation is now beyond the 
experimental stage, and firmly established on other trunk lines, 
offering increased capacity and economy in operation beyond the 
most optimistic views of 10 years ago. The electrification of 
Toronto terminals, covering 15 miles, will require much study to 
overcome the many difficulties likely to be met with, following 
with the Hamilton terminals, a length of five miles. With these 


‘two terminals converted, the trunk lines connecting could be 


electrified early, including also the Niagara Falis terminal of two 
miles. - | | 
Continental.—lTALY.—In order to meet the excessive 


cost of coal for steam-raising purposes, the Société des Tramways 
de Turin proposes to electrify the branch provincial lines at 
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present worked by steam. In connection with the soheme an 
application has been made to the Italian Government for an annual 
subvention. 

SwEDEN.— RAILWAY ELECTRIFICATION. —The Swedish Com- 
mittee of State has approved the Government proposal for the 
allotment in 1921 of a first instalment of 23,000,000 kroner in con- 
nection with the projected conversion of the State railway between 
Stockholm and Gothenberg to electric traction. The Committee 
expresses the expectation that the railway and hydro-electric 
administrations will co-operate in solving the question of the 
methods of transmitting power from the power network to the 
railway system. 


East Ham.—New EquipmMent.—The Town Council has 
applied for a loan of £8,331 for 10 new sets of equipment for 
reconstructed tramcars. 


Ilford.— ELECTRIC VERHICLES.—An unopposed inquiry 
was held on May 13th into the application of the Urban District 
Council for a loan of £8,050 for the purchase of six electric 
vehicles for the collection of house refuse. 


Liverpool.—DERAILMENT.— Owing to а train being 
derailed on the electrified part of the L. & Y. Railway between 
Liverpool and Southport on May 14th, several hundreds of city 
workers were unable to get home until late in the evening. 

ELECTRIC VEHICLE8.—AÀn order for the supply of certain electric 
vehicles has been cancelled by the Liverpool Health Committee, 
and the city engineer has been instructed to make fresh inquiries. 


. London. — RAILWAYMEN'8 W AGES.— The Industrial Court, 


in an award governing the wages of employés in power and sub- 
stations and electrical grades on railways in the London district, 
issued on May llth, gives an advance in time ог day rates of 6s. 
per full ordinary week, or 14d. per hour, according to the custom of 
. payment on the various railways. The advance applies to male 
workers of 21 years and over who are in receipt of a war wage of 
838. 6d. per week and a bonus of 12) per cent. on earnings. Half 
of the advance will be retrospective to March 31st, and the 
remainder payable on May 31st. The case of the workers was put 
to.the Court by the Electrical Trades Union, which claimed an 
advance of 15s. per week for those of 18 years of age and over, and 
10s. for apprentices and boys under 18. Where the practice before 
the war was to pay those under 21 years of age who were in receipt 
of the full rate for labourers the same advances as were granted 
to those over 21. the Court decided that that practice should be 
continued. А claim by the N. U. R. for an advance of 158. per week 
for АП men and women in the railway shops and 7s. 6d. for boys 
and girls including aH those employed in electric generating 
stations on railways in the United Kingdom, has also been decided 
by the Industrial Court, which held that the workers who were in 
receipt of a war wage of 33s. 6d. a week and the bonus of 124 per 
cent. on earnings should receive the advances granted on March 23rd 
to workers in railway shops. The general alteration then made 
was similar to that reported above for electrical grades.— The Times. 

UNDERGROUND FARES.— The Bill promoted by the London 
Electric Railways seeking powers to increase the maximum fares 
came before a Select Committee of the House of Commons, on 
May llth. Mr. E. Honoratus Lloyd, K. C., on behalf of the pro- 
motors, applied for an adjournment. He said that at the last 
moment they had received from the Minister of Transport a report 
on the Bill. The points raised by that report were very serious. 


He had not had an opportunity of placing the report before any . 


one of the boards of directors of the companies. Thereportsuggested 
that the Committee should not deal with the Bill as & whole, but 
that, at the most, some temporary powers should be granted, and 
that the whole matter should be referred to the Minister of Trans- 
port, so that he might decide on the actual rates to be charged. 
The report, Mr. Lloyd added, differed materially from what was 
said by the Minister in the House on the seoond reading of the 
Bil. Counsel for the local bodies which are opposing the Bill 
assented, and the Chairman adjourned the Committee until after 
the Whitsun holiday. The Bill as it stands proposes to increase 
the fares for first-class passengers to 3d. a mile, with a minimum 
fare of 4d., and for other classes to 14d. а mile, with a minimum of 
2d. Higher rates are also proposed for the conveyance of parcels. 
— The Times. 

- AOCIDENTS.— Traffic on the Victoria Embankment was held up on 
Wednesday, last, week, owing to the derailment of а tramway-car. 

Traffic on the Central London Railway was delayed for half an 
hour, early on the same 'day, between the Bank and Liverpool 
Street stations, owing to signal trouble, 

Twenty minutes' delay was caused by & tramcar failing to take 
the points in Holborn on Thursday, last week. 

As the result of a collision between a steam lorry and a tramcar 
at Streatham, on Saturday last, the latter was badly damaged and 
traffic was held up for a time. 

CAR-DESIGNING COMPETITION.—The London County Council 


is contemplating a scheme for awarding a prize of £1,000 for 


what is considered the best design of car for the London services. 

New RoLLIxd Srock.— The Highways Committee of the 
London County Council recommends the purchase of 125 new cars 
of the E. 1" type, having seats for 78 passengers each. 


Middlesbrough. New  Srock.—The Corporation has 
sanctioned the purchase of nine new electric cars at a oost of 
638,420 each. 


Nelsou.—LoAN.—The Town Council has decided to 
seek borrowing powers to the extent of £36,000, the estimated 
cost of a new car-shed, workshops, machinery, and equipment for 
the tramways, The original estimated cost was £25,000. 


Oldham,— ARBITRATION. — Arbitration proceedings in 
connection with the purchase of the Oldham, Ashton and Hyde 
Electric Tramway Co.’s undertaking by the local authorities, will 
take place in London next month. 


Sunderland.—CoNvERTED Cans.—On the Corporation 
system a new all-enclosed car has been put into service. It is the 
first of six bogie-cars which are being converted at the local car 
sheds under the direction of the general manager, Mr. A. R. Dayson, 
and the rollng stock superintendent, Mr. R. Haswell. <A new 
truck is used, which ensures smoother running, the motors are each 
of 30 H.P., and there are front exit gates. The upper deck is of the 
saloon pattern, with seats for 40 persons. 


Taunton.—Price Disputs.—As the Tramway Co. will 
not consent to pay more than 2d. per unit for electricity for power 
(12d. per unit was paid under the agreement with the Corporation) 
the Town Council has decided to apply for the agreement to be set 
aside under the Courts (Emergency Powers) Act, 1919. The Town 
Council had asked the company to pay an increase of 100 per cent. 


United States.—Monogar TRACTION. — А monorail 
system of the type built in Germany 18 years ago has been offered 
to Chicago's City Traction Commission as a solution of the traction 
problem, says Electric Traction. A model was set up for demon- 


. stration by the National Suspended Monorail Co., and, according to 


the promoters, the system can be operated at а saving of 65 per 
cent. over the systems now in use. It is claimed that 70 per cent. 
of the accidents would be eliminated, and that the time of journey 
would be reduced 50 per cent. There would be no grade crossings, 
апа noise would be eliminated by fitting to the wheels tires made 
of vulcanised wood fibre. With regard to cost, it is claimed that 
the system would cost only $100,000 per double-track mile; it is 
estimated that the cars would have а speed of 130 M.P.H., but in 
actual service would make 42 M.P.H. with one stop per mile, aud 
82 M.P.H. in local service. The cars would weigh 12 tons each, and 
would contain 60 seats per car. The structure, from which the 
cars would be suspended without the use of under wheels, would 
be supported every 50 ft. by supports erected on one side of the 
street only. 


TELEGRAPH AND TELEPHONE NOTES. 


Bradford.— WIRELEss TELEPHONY.—The newly-formed 
Bradford Wireless Society is proposing to erect a wireless station, 
if permission can be obtained from the Postmaster-General. On 
May 12th, at a meeting of the Society held at Heaton by the 
kindness of the President of the Society (Mr. Charles Wood), whose 
apparatus was used, the members were able to enjoy a concert 
which took place at the Chelsmsford Marconi station, 170 miles 
away. 


Lerwlck.— WIRELESS STATION.— The early closing of the 
wireless station is foreshadowed in an Admiralty order stating that 
all outstanding demands for stores from this station are to be con- 
sidered as cancelled. The naval base was closed down on December 
13th last, and the Nab Port war signal station was closed on 
December 18th.— The Times. 


London.—WiRELESS TELEPHONY.—The efficiency of 
wireless telephony as a means of communication between the 
scenes of fires and the Brigade headquarters in the City was tested 
at a demonstration in London on Friday, last week. The trans- 
mitting and receiving apparatus was carried on the back of a 
tender, and as soon as it came into position at a pre-arranged 
spot at Clapham Common, S. W., a pole was hoisted on the tender 
bearing one end of the aerial wire, the other end being run out 
and attached to the top of the nearest lamp-post. At the spot 
chosen for the demonstration there was no ordinary telephone 
within reasonable distance. 


Post Office Employés’ Wages.—The Union of Post 
Office Workers at its annual conference at Morecambe on May 11th 
accepted the Government offer on the claim made by the Union . 
for a flat wage increase of 10s. per week. The Government offered 
an immediate increase of 3s. 6d. a week to men and 2s.6d.to 
women. This increase is for the main classes only—namely, out- 
door postmen, telegraphists and telephonists, and indoor sorting 
clerks. The usual increments continue, and such a reduction in 
office classification is arranged as ensures earlier attainment of the 
maximum. Apart from the money offer, there is secured a 
reduction of provincial'scales from five to three, an extension of 
the London area to & 12 miles radius from Charing. Croes, the 
existing London area to be Division I, and the new outer area 
Division II. The wage increases indicated date back to January Ist, 
and are proportionately extended to overtime worked since that 
date. The increases secured by the main classes will be the basis 
of settlement for other classes, and will date back to January Ist. 


Telegraph Rates.—The daily Press announces that the 
new telegraph rates are to be dealt with in a Parlismentary Bill, 
and will not роте into operation on June lat as was suggested. 


Underground Cables.— Underground telephone cables 
are now being laid by the General Post Office in most of the 
business centres of the country with the object of improving the . 
stability of the service. One of the ducta now under construction 
runs from London to Manchester, and is reported to be neering 
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` eompletion. А start has been made in drawing in the cables. A 
duet has. also been made for the greater part of the. distance 
between London апа Bristol, while good progress is reported with 
that which will connect London with Southampton. The cables 
between. Glasgow and Coatbridge, Dumbarton and Motherwell will 
soon be ready, while on the short distance between Ormskirk and 
Preston the arrangements are practically complete. Schemes for 
linking up Manchester and Liverpool, Bolton and Rochdale, and for 
connecting Liverpool and Chester are well in hand ; and prepara- 
tions are being made for the underground linking-up of business 
towns in the Midlands, particularly in the Birmingham district. 
The Times says that it is expected that the whole scheme will be 
nearing completion towards the end of the present year. 


CONTRACTS OPEN AND CLOSED. 


The date In paros Nessi ыгы ded indicates 
| the ше ej the 8 "t “ Oficial 


Notice” 


OPEN. 


„Australia. — MELBOURNE. —May 31st. Victorian Rail- 
ys Department. Four 4,500-KW., 1,500-volt traction converter 
bind asd eight 1,000-K w., 1,500-volt ditto. (April 30th.) 

SYDNEY. — August áth. N.S.W. Government Railways and 
Tramways. Two 1,000-kw. sub-station units. Chief Electrical 
Engineer, 61, Hunter Street, Sydney. 

August Srd. Department of Publio Works. Turbines and 

for the Barren Jack hydro-electrio development scheme. 
Department of Public Works, Sydney. 

July 18th. City Council. Maximum demand indicators. Electric 
Lighting Department, Town Hall, Sydney. 

PERTH.— July 14th.  P.M.G.s Department. Telegraph and 
telephone instruments (various parts). Schedule 674. 

June 16th. P.M.G.’s Department. Telegraph and telephone 
instruments (various parts). Schedule 680. (May 14th.) 

ADELAIDE —June 23rd. P.M.G.'s Department. Telephone parts 
(schedule 541). (See this issue.) 


Barnes.—June 7th. Urban District Council Electricity 
Department. Coal-handling plant, and overhead steel or ferro- 
concrete bunkers, (May 14th.) 


Belgium. June 18th. The municipal authorities of 
Verlaine (Province of Liége) are inviting tenders for the concession 
for theaupply of electrical energy for lighting and power purposes 
5 Particulars can be obtained from the Maison 

mmunale. 


Dubiin.— June 7th. Electricity Supply Committee. 
13 months supply of single-phase and three-phase meters. 
Jung ist. Electricity Supply Committee, 22 direct-ourrent 
arc lamps. (See this issue.) 


June 19th. Electricity Supply Department. 
аі, and ьт. switchgear, Ko., for Portobello station. (See this 


Lincaln.— May 24th. Electricity Department. Coal- 
handling plant. (April 33rd.) 


Leeds.—June 14th. Electricity Department. 12,000-Kw. 
steam turbine, alternator and condensing plant. (May 14th.) 


London.— HACcKNEY.—June 9th. Electricity Department. 
Four water-tube boilers, each 33,000 Ib. per hour capacity, with super- 
heaters, mechanical stokers, &c. ; four induced-draught planta ; four 
fuel economisers ; one 10, 000-x w, turbo-alternator and exoiter, with 
ventilating fan and air filter or cooler ; one surface condensing 
plant; two circulating water motor-driven pumps; E.H.T. switch- 
gear; two 20,000-Kw. coupler panels; one 10,000-Kw. generator 
panel; six 2,000-Kw. and one 4,000-Kw. feeder panels, (May 7th.) 

BETHNAL GREEN.—Jane 7th. Electricity Supply Department., 
Two 500-K.V.A. transformers; one E.H.T. and one L.T. panel; L.T, 
feeder cables ; section pillars and road work. (See this issue.) 


Manchester.—June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33,000-volt and 6,000-volt 
main switchgear ; Section B, pressure-testing switchgear ; Section C, 
420-volt A. C. auxiliary switchgear ; ; Section D, 240-volt D.C. auxiliary 
switchgear. (April 30th.) 


New Zealand,—WELLINGTON.—June 30th. Tender Board. 
Public Works. Electrical equipment for the Arthur's Pass section 
of the Midland Railway. Particulars from the Department of 
Overseas Trade, 73, Basinghall Street, E.C. 

AUCKLAND.—September Ist. Harbour Board. For the supply of 
electric capstans and spares. Мевагв. W. & A. McArthur, Ltd., 
18-19, Silk Street, Cripplegate, London, Е.С. 2. 


Salford.—June 5th. Electricity Department. 12 months’ 
supply of D.C. and А.С. meters, (See this issue.) 


Trimdon.—May 25th. Parish Council. Overhauling 
and repairing the whole of the electric lighting in the villages of 
Trimdon Grange and Trimdon Oolliery. Mr. T. W. ишо, 
Clerk to the Council, 24, Booth View, Trimdon Grange. 


CLOSED. 


Bradford, — Electricity Committee :— 


Steelwork for firing floor of new boilers,—Redpath, Brown & Co., Ltd, 
19 feeder and fuse pillars.—B. I. & Helsby Cabies, Ltd. 
Steel gangways for pump room at Valley Road works.—F. Fox. 


London.—Metropolitan Water Board. Works Committee. 


Recommended :— 
Electrical water-level indicators at 19 reservoirs in Kent, £1,72) approx.— 
Glenfield & Kennedy, Ltd. 


Margate.—Town Council :— 


Renewal of electric light installation, pevilion and winter gardens, o outside 
arena.—W. J. Cannon, £190. 


Pontefract.— Town Council :— 


Electric light installation, assembly rooms.—A. Brook, £52. 


Sunderland,—Electricity Committee. Accepted :— - 


Elliott Bros.—Test-room instruments. 
General Electric Co., Ltd.—Seven circuit breakers. 
B. I. & Helsby Cables, Ltd.—Cable wagon, &.H.T. cable, 4-core L.T. network 


cable. 
С. С. Wakefield & Co.—Turbine oil. 
Ferranti, Ltd.—House-service meters. 


Wolverhampton. Tramways Committee. Recommended: 


6,000-gallon petrol storage tank, complete, £471.—Alexander & Steer. 
One spare engine and spare back axle for motor omnibuses, £000.— Tilling- 
Stevens Motors, Ltd. 
The Committee recommends the Council to agree to the payment of £896, 
being 74% increase in the pice of omnibuses, under the emergenoy 
clause of the contract with Tilliag-Stevens Motors, Ltd. 


Two “ч dud Crellin's patent car body lifting apparatus, £804. —C. Beoth 
an . 


Electricity Committee. Recommended :— 

Three self-balance current transformers; one Fawsett-Parry relay; three 
83,000-v. М.Р. feeder-current transformers, £172, plus £66 cost of 
ereotion. —Reyrolle & Co., Ltd. 

Two 500-kw. converters, £8, 782 each (revised tender). — Met. Elecl. Co., Ltd. 

One 23 - KW. mercury aro rectifier equipment, $2,571.—Power Rectifiers, Lid. 


ĀTRA 


FORTHCOMING BVENTS. 


Moyal 8 of Great Britain. — Friday, May 91st. At Albemarie 
Street, W. At 9 p.m. Lecture on The Mormon vere in Wireless 


Telegraphy and Telephony by Prof. J. A. Fleming, Ё 
Friday, May 2°th. At Albemarle Street, W. At 9 n m. Lecture on 
'* Crystal Structure," by Prof. Sir W. H. Bragg. 
Junior bares ps of Engineers.—Friday, May Ust. At 89, Victoria Street, 
At 7.30 p.m. Sovial evening. 
"навр, May 28th. At 7.80 p.m. Lecturette on Two Years as an 
Engineer in the Grand Fleet,“ by Mr. A. Arnold. 
Royal 3001013 of Arts.—Friday, May 98th. At John Street, Adelphi, Ұ.С. 
4.80 p.m. Paper on Lignite,“ by Prof. W. A. Bone, F. R B. 
idus Power Engineers' Association (Southern Division, Lond 
industrial Section). — Friday, May 23th. At Anderton's Hotel, Fleet 
Street. At 7.80 p.m. Open meeting. 


sical Society of London. — Friday, May Death. At the торец! 
College of Science, South Kensington. At6p.m. Dissoussion on Ray 
Spectra,“ to be opened by the President, Sir W. Н. Bragg, F.R.8. 


NOTES. 


British Oll.—In reply to a question in the House of 
Commons, Mr. Kellaway stated, on May 11th, that of the 11 wells 
which had been drilled, one had been abandoned owing to the 
difficulty of eliminating large quantities of water encountered. 
Traces of oil had been found in five wells, and one well at Hard- 
stoft, Derbyshire, had a natural flow of 60 barrels per week. An 
experiment had shown that it would be possible to increase the 
yield to 250 barrels per week. The total oil produced to date was 
about 2,800 barrels, or 100,000 gallons. The oil was being stored 
pending a decision concerning oil rights in this country. Drilling. 
was proceeding in nine other wells. 

Mr. Bonar Law, in Parliament on May 13th, stated that the. 
Government had өсне & decision regarding the ownership of 
royalties on oil deposits in Great Britain. А Bill had аео 
and was receiving the consideration of the Government. 


Industrial League and Council, — The half-yearly 
dinner is to be held in the Wharnoliffe Room, Hotel Great Central, 
Marylebone Station, N.W., оп Wednesday, May 26th, at 7 p.m. 
Mr. Н. E. Blain, C.B.E., will take the chair, and the speakers will 
be Sir Allan M. Smith, K.B.E., M.P., and Mr. W. Н. Hutchinson 
(A S. E. Executive). 


Inquiries.—Addresses of makers of the Stuart centrifugal . 
pump, and Kitching's Crownall shade carrier and light diffusing 
globe, are asked for. 
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Mr. F. Ayton aud the Electric Vehicle Manufacturers.— 
On Monday last, at the Restaurant Frascati, the electric 
vehicle manufacturers gave a dinner in honour of Mr. Frank 
Ayton, M. I. E. E., chairman and hon. secretary of the Electric 
Vehicle Committee of Great Britain and Ireland, and chief 
engineer and manager of the Electricity Supply ‘and Tram- 
ways Department ot the Corporation of Ipswich. Mr. W. Н. 
L. Watson, of Edison Accumulators, Ltd., presided over a 
gathering of some 60 members of the electric vehicle industry, 
representing manufacturers of vehicles, batteries, switchgear, 
and other components. Atter the toast of The King had 
been. honoured, the Chairman proposed the health of Mr. 
Ayton, recalling the ear]y days when things used to look very 
black in the electric vehicle industry; at that tine Mr. Ayton 
joined hands with him, and was responsible for the formation 
of the Electric Vehicle Committee of the I. M.E.A. Since 
then Mr. Ayton had never relaxed his efforts, in spite of his 
many onerous duties. Presenting him with a draft for 250 
guineas and a silver rose bowl, the Chairman expressed the 
bope that they would continue о have his assistance in the 
future. The toast was.drunk. with musical honours, and Mr. 
Ayton, in responding, said he could find no words adequately 
to thank them for their splendid appreciation of his work, 
which would have been of no avail had he not had the whole- 
hearted support of the committee. He paid a-special tribute 

to the work of Mr. R. A. Chattock, the first chairman of the 
о They were on the threshold of a very big 
development in the use of the electric vehicle not only of the 
commercial but also of the pleasure type. 

Major WHITTINGTON, proposing “The Electric Vehicle Com- 
mittee," said he had had experienee with horse, petrol, and 
electric vehicles; the horse drivers, by the adoption of the 
8-hour system, had reduced the mileage of a horsed van to 
20 or 25 miles a day, there was a prospect of great scarcity 
of petrol, and the electric vehicle therefore had a great future 
at hand. Mr. SHRAPNELL SMITH responded, pointing out that 
the electric vehicle had had to make headway here as а new- 
comer, whereas in the United States it was in extended use 
before the petrol truck was developed. 

Mr. A. S. Mays- SMITH (of Motor Manufacturers & Traders, 
Ltd.) proposed '' The Electric Motor Industry," and Mr. E. C. 
RANsOME (of Messrs. Ransomes, Sims & Jefferies, Ltd.) re- 
sponded, referring to the high esteem in which Mr. “Ayton was 
held in Tpsw ich. Mr. E. W. Curtis also replied with a 


humorous speech. Mr. V. W. Bone proposed The Chair- ` 


man, suggesting that the gathering should become an annual 
event, and Mr. Watson, in responding, said that an Electric 
Vehicle Manufacturers Association was in course of organi- 
sation to co-operate with the Electric Vehicle Committee. 
Mr. Kemp, proposing ‘‘ The Visitors, said that in and around 
Birmingham there were electric vehicles worth £250,000 in 
use. Charging facilities were the greatest need of the time. 
Mr. W. E. WARRILOW responded, referring to the hard times 
in the past and the brilliant prospects for the future of the 
electric vehicle. At a later stage Mr. AYTON stated that in the 
past municipalities had met with great difficulties in getting 
sanction to loans for providing garages and charging facili- 
ties; those troubles were now at an end. Applying to the 
Electricity Commissioners for such powers for Ipswich Cor- 
poration, he was assured that the Commissioners were anxious 
to encourage the use of the electric vehicle, and such appli- 
cations would receive favourable consideration. ' 

An excellent concert was provided, Mr. S. G. Trehearne 
being the musical director; amongst the performers were 
Messrs. Deverill A. J. Makower, and Kemp, and a novel 
feature was introduced in the form of two charming dances in 
costume performed by Miss Mildred Challenger and Miss 
Thelma Trehearne, which were highly appreciated by the 
gpectators. 


Charges for Electricity Supply and Wages of Employes. 
The following resolution was passed at the last meeting of the 
Home Counties Industrial Council :— 

Resolved: That the Minister of Transport be asked to 
receive а deputation fron the Home Counties Industrial 
Council for the Electricity Supply Industry with а view to 
pressing that the etatutory charges authorised for electricity 
supply undertakings be increased where necessary to such 
degree as to enable them to pay such wages as agreed upon 
by the Industrial Councils as proper and reasonable for the 
electricity supply industry, and that the Minister of Trans- 
port embody an instruction tbat such increase shall be devoted 
prinarily to such purposes and that such increases should be 
given only to such undertakings carrying out the recommen- 
dations of the Industrial Councils. 

The deputation, fully representative of both the employers 
and Trade Unions, were received by the Electricity Commis- 
вопегз, Sir John Snell, Sir Harry Haworth, and Mr. Harry 
Booth, on Wednesday. 

Alderman Wilkinson, of Luton, explained the position gener- 
ally. He said that the Industrial Councils were charged 
with the care of all matters concerning the relation of em- 
plovers and employés. and that nothing could be more per- 
tinent.in this connection than the request in the resolution, 
namely, that the Minister of Transport should afford relief 
where necessary to undertakings, so that they should be in & 
position to pay wages as recommended by the Industrial 


Council. Many claimed that they could not do this at pre- 


sent, and for these he asked that an increase in their maxi- 
mum prices should be accorded. But he epecially emphasised 


that each such increase should have a proviso that it waa con- 
ditional upon wages being paid as recommended by the In- 
dustrial Council. 

Mr. G. W. Spencer-Hawes eupported the case by & detailed 
statement on the financial position of the undertakings | in 
question. 

Mr. J. Meakins, of the Enginemen’s {ой explained the 
position of the Trade Union, followed by Mr. Morton and Mr. 
W. T. Webb, of the Electrical Trades Union, who emphasised 
the fact that the Union most strongly urged that the wages 
question should be tied up with any increases granted, as that 
was the only ground on which the Unions supported the de- 
putation. It was suggested that in future whenever applica- 
tions from undertakings were made to the Minister of Trans- 
port for increase of charges, the Ministry should notify each 
case to the Industrial Council concerned and if necessary give 
it power to attend to oppose 

Sir John Snell, after dealing with the legal. difficulties in- 
volved, expressed himself as appreciating the points at issue, 
and said that the matter would receive the immediate and 
most careful attention of the Electricity Commissioners. 


Appointments Vacant.— Shift engineer (£223), for the 
Farnworth Urban District Council Electricity Department ; works 
superintendent (£260 to £300), for the Aylesbury Urban District 
Council Electricity Works; cable jointer, for the Barrow-in- 
Furness Corporation Electricity Department; temporary draughta- 
man (£350), for University College, London ; meter tester (86s., 
rising to £5), for the Hull Corporation Electricity Depart- 
ment; working assistant engineer (£200). for the Hants Connty 
Asylum ; mains engineer (Rs, 540 per month), for the Calcutta 
Electric Supply Corporation ; sub-station attendant (77s. 9d.), for 
the Stalybridge, Hyde, &c., Electricity Board; shift engineer 
(£229), for the City of York Electricity Department ; electrical 
foreman (Rs. 360 per month), in the Locomotive Carriage | and 
Wagon Department, of the South Indian Railway Company. Seo 
our advertisement pages to-day. 


L.C.C. Appointments.—T be Highways Committee of the 
L.C.C. proposes to invite applications by public advertisememt for 
the three undermentioned yacancies, it being provided that 
members of the Council' staff will not be prostaded from 
applying :— 

(i) Electrical branch. Techanical assistant, Grade I. —Ва1агу, оса en Бе 
war conditions, £300 to £100 а year. Total remuneration, includiug present 
temporary additions, £180 to £600 а year. 

(ii) Electrical branch. Technical assistants, Grade II.—Salary, based on 
pre-war conditions, £270 to £300 a year. Total remuneration, including 
present temporary additions. 4420 to £480 n year. 

dii Permanent way branch. Technical assistant, Grade III.—Salarv, based 
on pre-war conditions, £200 to £250 a year. Total remuneration, including 
present temporary additions, £820 to £385 a year. | 


Italian Agricultural Machinery Exhibitlon.— Under the 
auspices of the Ministero per l'Agricoltura and various societies, 
including the Unione Esercenti Imprese Elettriche, there is to be 
held at Rome in August and September, an International Exhibition 
of Agricultural Machinery. Complementary applications of elec- 
tricity in subsidiary agricultural operations will also һе 
represented. 


The “Lyto” Dry Cell. Мега. T. E. Slaughter & б. 
ask us to say that their correct address is 172, Church » Road, 
Mitcham, London, S.W. 


Service Notes.— Orders have been issued by the Admiralty 
to the effect that the greatest possible economy is to be exercised by 
the ships which take electrical power and lighting from Dockyard 
mains. 

Commissioned Electrician F. B. Etherington has been appointed 
to H.M.S. Centurion, from the 6th inst.; Warrant Electrician A: E. 
Griffin, to H.M.S. Vernon, for the Mining School, from еб 
inst.; Warrant Electrician R. Brimacombe, to H. M S. Sandhurst ; 
Captain G. F. Bone, Devon Fortress Engineers (Electrio Lights), 
who recently ceased to do duty with the Machine Gun Согра, has 
been restored to the establishment of hia regiment. with which he 
has served since 1915; Lieutenant N. W. L. Stafford, Lancashire 
Fortress Engineers, has been restored to the establishment of Bs 
regiment on ceasing to be employed on the staff. 


Educational.— UNIVERSITY oF LONDON.—A course of 
four Advanced Lectures on High-Frequency Alternators for Radio- 
Telegraphy, by M. Marius Latour, will be given at the Inst: tution 
of Civil Engineers, Great George Street, S. W., on. May 26th and 
following days, commencing at 5.30 p.m. Admi-sion is free to the 
lectures. For further particulars see our advertisement pages to-day , 


The Kinema. in School.—Ealing is considering. the 
extension of its school kinema ee by the purchase of film- 
making apparatus. 


Fatalliles.— An inquest was held at South Shields last, 


week upon the body of Robert Henderson (37), an electric отаде, 
driver, who was killed while following his employment at the 
shipbuilding yard of Messrs. John Redhead & Sona, Henderson, it 
was stated, was cleaning the electric crane in the engine works, 

and had been warned by the foreman and another man that the 
current was on. Не was engaged on the upper part of the crane 
when he was heard to give а loud groan and seen to fall off the. 
crane. He struck some ehafting and fell upon some boxes 25 ft., 

below. When he was picked up. life was extinct. 'The foreman 
of the jury expressed the opinion that deceased, instead of going 
towards the permanent ladder, had been taking a short-cut under 
the live wires to another ladder which was standing against the 
crane.—A verdict that death was the result of an electric shook. 
and fracture of the skull was returned, 
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lustitution of Electrical Engineers.—WEsTERN CENTRE.—At 
Cardiff, on April 12th, Prof. F. Bacon lectured before this Centre 
on Thermionic Valves.” The lecture was followed by a discussion, 

and various types of valves and valve apparatus were exhibited. 
The lecture was illustrated by lantern slides, and a number of 
experimental demonstrations were made by the lecturer. 

-Recapitulating the main points of the lecture, there was, said 
the lecturer, first, a brcad division between two-electrode valves, 
or thermionio rectifiers, and three-electrode valves, in which a grid, 
spiral, or other form of “control” electrode was interposed 
between the filament and the plate. Then there was a funda- 
mental physical difference between the present-day hard valve, in 
which the vacuum was so high that the pure electronic discharge 
from the incandescent filament wag not perceptibly interfered with 
by the molecules of the reaidual gas, in contradistinction to the 
“soft” or gas valve, in which the molecules of the residual gas 
played an essential part by supplying positive ions, which carried 
the bulk of the current and largely neutralised the space-charge 
effect, Considering & mechanical analogy, hard valves were like 
hydraulic valves of small size closed by ғ stiff spring; soft or 
кав valves were like pneumatic valves of large area and closed by a 
very weak epring. Next, one could draw distinctions between the 


material nature of the cathode and the method employed for 


causing it to emit electrons. By calling a valve thermionic,” 
they limited themselves to the employment of cathodes in which 
thermal agitation was used for provoking the emission of electrons. 
In a broad review of the subject, however, it seemed legitimate 
and desirable to include mercury rectifiers and Pointolites as special 
forms.of soft thermionic valves, in which the hot spot on the 
cathode ‘was maintained by bombardment of positive ions 
assisted by high current density. The standard form of cathode 
for the ordinary thermionic valve was a filament of tungsten 
heated by a separate source of low-tension supply, which 
might be either D.C. or A.C. 
circuits, which included telephones, every precaution had to 
be taken to avoid coupling to sources of supply containing ripples 
of audible frequency. For instance, the telephones would scream 
if filament heating or plate voltage was obtained from ordinary 
supply mains. In such cases it waa imperative that only batteries 
of primary or secondary cells be used. In other cases. nowever, it 
was quite satisfactory, and generally preferable. to heat the filaments 
with low-tension А.С. obtained from the secondary of a special 
heating transformer. The only alternative to the tungsten filament 
that had been used to any extent in thermionic valves was the 
Wehnelt cathode. consisting of a filament of platinum coated with 
lime:or other oxides. Such filaments had high efficiency in that 
they emitted a great number of electrons per watt expended in 
heating ; but they rapidly disintegrated, and were not suitable for 
the modern hard valve. Perhaps the very rapidity and com- 
pleteness with which the three-electrode valve had fulfilled every 
requirement and surpassed every expectation of the wireless 
engineer had ‘tended to distract attention from the useful possi- 
bilities of thé two-electrode valve, both of the hard and soft 
varieties, to the electrica' power engineer. In this connection, the 
lecturer had attempted to draw attention to certain modest yet 
useful functions which it could already discharge. The mercury 
rectifier already bade fair to oust the rotary converter, and the 
practical difficulties which stood in the way of building thermionic 
valves in steel containing vessels, suitable for heavy currents, were 
to a great extent the same as those which had just been sur- 
mounted in the case of the mercury rectifier. It would be rash to 
pooh-pooh the idea that-they might be on the eve of great things 
due to the introduction of some improved, enlarged, and robust 
type of ‘thermionic valve into the main distribution schemes of 
heavy electrical engineering. 

It will be remémbered that 8 small deputation of members of 
the Institution, representative of the various branches of the 
industry, visited Holland in September, 1919, at the invitation of 
the Dutch Association of Electricity Works' Managers. Arrange- 
ments are being made for a return visit of Dutch engineers to this 
country in July next. It is hoped that the visitors will also take 
part in the summer meeting of thé Institution at its Western 
Centre. ч ' e и | ; 

‘Association of Mining Electrical Engineers.— Developments in 
the application of electrical machinery in mines were foreshadowed 
in а paper read before the Yorkshire branch of tbe Association af 
Wakefield on April 16th, by Мв. J. R. HAIGH, engineer at the 
Lofthouse Colliery, who said that the first requisite was to pass an 
electrical wave of enthusiasm through the management, and 
remoye the bias from the minds of the majority of engineers at 
most collieries, It could be proved that by the application of elec- 
tricity, 2200 per week had been saved in the boiler fuel consump- 
tion alone. The whole training of a colliery engineer needed drastic 
revision ; it was the worst policy to install valuable plant and then 
advertise for the cheapest man to look after it. The first step 
towards reducing the cost of working on the surface was to remove 
that most prolific source of waste—the steam exhausted into the 
atmosphere. This exhaust from the winding engines could be 
made to generate sufficient electricity to drive the whole of the 
auxiliary plant and leave a surplus for further extension. Scrap- 
ping the, old. wasteful steam winding engines was too drastic а 
policy, but by removing the old cylinders and replacing them with 

rlisa valve gear, a few more tons per shift could be wound. From 
to 25 per cent. could be easily saved by housing the boilers and 

[SEDE the steam ranges, instead of leaving them exposed to the 
Clemente. Ву the introduction of stokers designed to burn 


For valves employed in reception . 


unsaleable coal, 200 to 250 tons per week oould be burnt upon the 

grates of Lancashire boilers, Every steam engíne on the surface, 

and all steam pumps in the shaft, should be superseded by electric 

motors. With regard to new collieries, the author advocated still 

more complete electrification. Electric winders would be employed; 
there was a limit to the depth from which coal could be wound by 

steam plant, whereas by electric winders it would be possible to 

win coal from depths not yet dreamt of. In the future when the 

seams near the surface had been worked out, seams of thicker 
sections than those at present worked would be found, and the only 

means to win these seams would be by the electrical energy raising 

the coal from the lower levels to those already worked out, by a 

succession of winding gears, the tubs being electrically transferred 

from one gage to the other. The system of ventilation could be 
carried on in the same way. Electric winders gave smoother 

acceleration, and the ropes lasted longer ; they gave easier methods 
to secure safe working and freedom from over-winding, and auto- 

matic arrangements were easier to adopt. Decking arrangements 
could also be made more cheaply by electrical appliances. The 
screening plant should also be electrically-driven, wagons under the 
screens propelled by electric capstans, and any other haulage should 

be by electric locomotives in preference to the expensive steain loco- 

motives. The rest of the surface plant should be electrically- 

driven, and the provision of an electric welding shop, Mr. Haigh. 
showed, would effect great economies in the production of tuba, as. . 
one man could weld the plates together and make а good strong 
tub in three hours; repairs to the various plant could also be 
effected more economically апа expeditiously by electric weldlng. 
No animal should be allowed underground in the colliery of the 
future; the whole of the, haulage should be accomplished by 
electric battery locomotives getting right up to the coal face. 
Finally, Mr. Haigh urged the need of а school at each mine where 
all the workers could see scientific experiments carried out and 
hear lectures, so that they might intelligently understand the 
mechanism which they were called upon to manipulate. Nothing 
hindered production like ignorance ; the miner should be educated. 
to understand the possibilities of the mysterious power which had 

come to his assistance, and to treat it in a manner which could 
only lead to the end in view—increased production. 

At a meeting of the Association at Leeds, on May 8th, the 
following officers were elected for the year 1920-21 :—President, 
Mr. J. W. Harbottle (Fryston); vice presidents, Mr. J. W. Mitchell 
(Barnsley) and Mr. J. T. Lee (Featherstone) ; hon. secretary and 
treasurer, Mr. W. Winter (Castleford); auditor, Mr. H. Green ; 
council, Messrs. R. Holiday (Ackton Hall), A. R. Clayton (Dews- 
bury), F. Mawson (Wakefield), Major F. Mellor (Leeds), Mr, J. H. 
Haigh (Lofthouse), Mr. E. A. Moorhouse (Nostell) and Mr. T. 
Crossley (Barnsley). E „ a 

Royal lustitutlon.—On Saturday, May 29th, Prof. J. H. Jeans 
commences a course of two lectures on Recent Revolutions in 
Physical Science." (1) " The Theory of Relativity”; (2) " The 
Theory of Quanta.” The Friday evening discourse on May 28th, 
will be delivered by Prof. Sir W. H. Bragg on Crystal Structure,” 
and on June 4th by Sir Ronald Коза on “Science and Poetry. 


‘Wireless Society of London.—At a meeting of the Society held 
on April 30th, a paper was read on an automatic call device by 
Major Basil Binyon, O.B.E. By means of an aerial which had 
been erected, Major Binyon was able to give a practical working 
demonstration of the mechanism. Pre-arranged messages were 
received from his wireless station at Slough, and the selector 
mechanism proved beyond doubt that it would respond only to 
signals which it was set to receive. By the use of this apparatus 
it is, therefore, possible to make use of only one operator on board 
ship, во that during the leas busy hours of the day the automatic 
call device may be left to take incoming signals, and on the receipt 
of а message giving the call signal of the ship in which it is 
installed, or the distreas signal S. O. S., a relay is put in action, a 
bell rung, and the operator called to his instrumenta. 

Twenty new members and dssociate members were elected, 
including the Society's firat lady member. i | 

The Institute of Metals. —The annual autumn meetíng will. be 
held at Barrow-in Furness, on September 15th and 16th next. 
Particulars can be obtained from the Secretary, Mr. G. shaw Scott, 
M. Sc., 36, Victoria Street, S.W.1. The annual May Le:ture will: 
be delivered by Prof. C. A. F. Benedicks, Ph. D., at 8 p.m., on 
June 10th, at the Institution of Mechanical Engineers, Storey's 
Gate, Westminster, the subject being Recent Progress in Thermo- 
Electricity." Prior to the lecture a ballot for the election of 
members and students will take place. Persons so elected will be 
entitled to be present both at the lecture and at the Barrow 
meeting, whilst their first annual subscription will cover the 
extended period ending June 30th, 1921. Membership forms can 
be obtained from the above address. | . 

Edinburgh Electrical Society.—At the annual meeting held on 
May 12th, Mr. T. S. Munnoch, chairman, referred to the excellen 
progress made by the aociety during the first year of its existence. 
The treasurer submitted a gratifying account of the financial con- 
dition of the society, which, without calling on the ‘support of 
patrons, was more than paying its way. Prizes were presented to 
three apprentice members for papers which they had submitted for 
competition, and president and secretary were thanked for their 
good services during the year. E. 

The office bearers for next session were elected as follows:— 
Chairman, Mr. Donald Macintosh ; vice-chairman, Mr. D. S. Munro ; 
committee, Messrs. Law, McLean, Stark. and Bee; hon. secretary and 
treasurer, Mr. W. S. Johnson, 11, Comely Bank Street, Edinburgh. 

It was decided to open next session with a social function, to be 
held during September, and the secretary is now open to receive 
papers to be included іп the new syllabus, · - a s 
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North-East Coast lustitution of Engineers and Shipbuilders.— 
At Newcastle-on-Tyne, on A Oth, Mr. J. 8. Watson read a 
paper on “A Modern Power Station and Its Development,” and 
discussed the subject by tracing the development which had taken 
place in connection with the generating plant installed by the 
Newcastle-on-Tyne Electric Supply Co., Ltd. The historical aspect 
of the subject was dealt with by dividing the period of 29 years 
into four stages. Before dealing with the various stages in detail, 
Mr. Watson mentioned the important fact that plant in the 
various stages was superseded and scrapped, not because it was 
worn out, but because in the march of science, other plant so much 
more efficient had been developed that it no longer paid to run the 
old plant. During the gradual development of Carville “A” 
station, the utilisation of waste heat in connection with the 
working of coke ovens and blast furnaces received the special 
attention of the company, and the third, or waste-heat, stage of 
development was entered. The location of the waste-heat stations 
was decided by the position of the coke-oven and blast-furnace plant 
from which the waste power could be obtained. "The turbines 
consisted of either high-pressure, or exhaust - steam, plant 
depending on the class of power Available. The object in view 
being to utilise to the full the waste power available at the lowest 
possible labour cost, no spare plant was provided, and the station 
ran at the maximum capacity possible, any variation being met by 
larger coal-fired stations. The waste - power stations ran con- 
* tinuously, except for the period of overhaul necessary from time to 
time. Continued demands necessitated the provision of further 
plant with the result that the fourth stage was arrived at. It 
was then decided to erect another station now known as Carville 
"B," having a capacity of 50000 kw. As this was the last station 
to be brought into commission, and as it showed a further marked 
improvement in economy, the author gave a more detailed descrip- 
tion of the plant. 


It was claimed that the station described was the most efficient, | 


not only in this country, but probably in the world. The returns 
issued by the Coal Mines Department of the Board of Trade showed 
that on the North-East Coast where coal was relatively abundant, 
and of a low price, the most economical generating plant was in 
operation. The author emphasised the fact that the characteristic 
changes which had taken place in all stages had been :—The 
increase in boiler pressure, increase in steam pressure, the higher 
speed of plant (consistent with the periodicity of the system), the 
larger individual size of the generating units, and the mope com- 
plete utilisation of labour-saving appliances. The priccipal 
features referred to were summarised as under :—Total capacity of 
the system was 186,450 Kw., which was contained in 18 stations, of 
which four operated by means of coal firing ; three by ооа] firing 
and coke-oven gas; three by waste heat from coke ovens ; and eight 
by exhaust steam from blowing engines, &c. The capacity of 
individual stations had increased from 2,400 to 50,000 Kw., and the 
average capacity of boilers from 6,000 to 45,0001b. Boiler pressure 
had risen from 120 to 270 lb., and the steam temperature from 
350 to 675° Е. Average capacity of machines increased from 
267 to 10,000 Kw., and the speed from 85 to 2,400 R.P.M. The 
steam consumption had decreased from 28:5 lb. to 10 lb. per KW.- 
hour. The Kw. capacity per sq. ft. of area occupied had increased 
from 0'3 to 15 Kw., and the Kw. capacity per man engaged in 
operation from 141 to 633 Kw. A discussion followed the reading 
of the paper, and Mr. Watson, in replying, said average cost of 
coal to the company had gone up by over 200 per cent., wages and 
other items had gone up by 145 per cent., but the average receipts, 
as a result of the extra costs incurred, had only increased by 54 per 
cent. He strongly advocated the development of waste-heat 
supplies. 


South-Eastern Union of Scientific Socletles.— The twenty-fifth 
annual Congress will be held at the Town Hall. Eastbourne, on 
June 2nd, 3rd, 4th and 5th. The proceedings mainly relate to 
biological and geological subjecta, and include several visita to 
places of interest. The hon. general secretary is Mr. H. Norman 
Gray, 834, Commercial Road, London, E. 1. 


Physical Society of London.— At the meeting held on April 23rd, 
` 1920, the fourth Guthrie Lecture was delivered by M. Charles 
Edouard Guillaume, who lectured on " The Anomaly of the Nickel 
Iron Alloys: Ita Causes snd its Applications.” He showed and 
explained curves showing the variation of magnetic properties, and 
of the coefficients in the expansion equation for alloys,and showed 
from the curves how it was possible to obtain alloys with any 
desired coefficient. The chief weakness of the alloys, from the 
point of view of the metrologist, was instability. With increasing 
carbon content the instability very rapidly increased. The curve 
connecting the instability and the carbon content passed through 
zero, showing that the instability was due to the carbon. It waa, 
therefore, possible to get an invar of perfect stability. Among 
the applications to which invar had been put, the speaker instanced 
pendulum rods, leading-in wires for electric lamps (an alloy being 
chosen from the curves, во as to have the required coefficient of 
expansion, wire standards for base measurements in surveying, &c. 
Another important application of those alloys was in chronometer 
construction. The temperature coefficient of the rate of a watch was 
due to variation of the elasticity of the hair-spring. It was possible 
to compensate the elasticity variation over the whole range. Sir 
R. T. Glazebrook, in proposing a vote of thanks to the lecturer, said 
that it was largely to the work of M. Guillaume in the early days 
of the Bureau at Sévres that they owed their knowledge of mer- 
curial thermometry. The lecturer had illustrated the important 
connection between science and industry, and how, if that connec- 
tion were to be strong and productive of the best results, it was 
neceasary that scientific investigations should be carried out to 
their fullest extent. 


. G.C.M.G., K.C.B., 


They had seen how, in the first place, the | 


various physical properties of these steels had been examined, and 
how the resulta во obtained had subsequently been of the highest 
value in solving problems of great practical importance. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


At an investiture held in Newcastle by Prince Henry on 
7th inst., Capt. L. E. Moup, of Messrs. A. Reyrolle & Co., 
Ltd., Hebburn-on -Tyne, was decorated with the O.B.E. (Mili- 
{агу Division) for services in France 

On May 7th the staff engineers of the York Corporation 
electricity department held their first annual dinner at the 
New White Swan Hotel. In the unavoidable absence of the 
chief engineer, Mr. E. J. NicHoLs took the chair. After 
dinner a musical programme was given by Messrs. J. Р. 
Wood, T. Gowland, E. J. Nichols, and other members of the 
staff. The chairman. on behalf of the staff, presented a suit 
case to Mr. E. M. Pearson, mains superintendent, who is 
about to take up a similar post at Stepne 

Mr. A. B. MuIRHEAD, who has been i entified with the 
business of D. Selby Bigge & Co., consulting engineers, of 
53, Bothwell Street, Glasgow, for 20 years, has me a 
partner in the firm, which will continue under the same title. 

Mr. E. Moraan, Assoc. M. Inst. C. E., A. M. I. E. E., who for the 
past ten years has served with the Yorkshire Electric Power 
Co. (latterly as operation engineer), has been appointed tech- 
nical and engineering assistant to the chief engineer and 
general manager of the Wolverhampton Corporation electricity 
undertaking. 

The salary of Mr. T. B. Моѕвғү, chief clerk of the Brad- 
ford Corporation tramways department, has been increased 
from £400 to £495. 

Weymouth T.C. has appointed Mr. G. NICHOLSON, assistant 
electrical engineer, as borough electrical engineer, at a ealary 
of £500 а year, with free residence, the question of ealary 
to he reconsidered at the end of six months. 

Mr. H. ENGLAND, the convener of the Yorkshire and Dis- 
trict Tramway Managers' Association, Leeds, was recently 
presented bv the members with a eilver rose bow] in recogni- 
uer Ai services rendered to the Association since its formation 
in 

Faversham T.C. has increased the salary of the electrical 
engineer (Mr. С. SowMEnviLLE) to £430 а vear, plus £20 for 
special services rendered at the eewage works. 

Whitehaven T.C. has increased the salarv of the borough 
electrical engineer (Mr. HocanTH) from £450 to £500. 

It is proposed to increase the salaries of the Accrmgton 
Corporation electrical engineer and tramways manager re- 
spectively from £500 to £650 as from April Ist last, with an 
additional increase of £50 each from April Ist, 1921. 

The Times states that General Sir Arthur William Currie. 
who formerly commanded the- Canadian 
Corps in France, has been appointed Principal of MeGill 
University, Montreal, in succession to the Rt. Hon. Sir. Auck- 
land Geddes. : 

Mr. E. S. Barratrr, who has been manager of Messrs. 
Pinchin, Johnson & Co.'s insulating varnish department for 
the last 18 years, has been appointed & director of the com- 


pany. 
The Times states that Dr. DEUTSCH, head of the A. E. G.. 


arrived in Paris on Tuesday to take part in the forthcoming 
economic negotiations between German and French business 


men. 
The Highways Committee of the L.C.C. recommends the 


d appointments in connection with the reorganisation ` 


of the Council's tramways department: Mr. J. R. WIGNAL to 
be principal technical assistant in the permanent .way branch 
(as from August Ist, 1921); Mr. F. Н. Wigner, genior technical 
nagiatant in the electrical branch; Messrs. A. W. Leach, F. 
Cook, J. J. Harding. and C. W. Fourniss. technical assistants, 
Grade II. in the rolling stock branch; Mr. E. Н. Beal, tech- 
nical assistant, Grade II, in the permanent way branch: 
Messrs. W. Press, C. E. Wheeler, and A. Pearce. nical 
assistants, Grade III, in the electrical branch; Mr. Н. 8. 


Sellar, motor school superintendent: Mr. A. F: Bentall, rolling 


stock inspector; and Mr. J. R. Walker, assistant power station 
engineer, to be inspecting engineer in the electrical branch. 
Mr. C. C. VarnprR has been appointed supplies manager of 
Messrs. Siemens Brothers & Co., Ltd. (Sheffield hranch), 93, 
Filey Street. Sheffield. He has been employed with the 
firm since 1910, originally in the fittings department, and 
since demohilisation in the estimating department of the lam mp 
and supplies department, Upper Thames Street, London. E. 
He served with the forces all throngh the war, and his military 
record was particularly good. In 1914 he was a sapper in 
the London Electrical Engineers, after which he was gazetted 
second lientenant in the King’s Own Royal Ianeashire Reri- 
ment Later he became captain in charge of Divisional Artil- 
lery Signals. and was eventually temporarily in command of 
the 66th Division Signal Companv of the Roval Engineers 
from Julv. 1915, to June, 1919. While in this position he 
was awarded the М.С. for meritorious service at Landrecies. 


a 
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NEW COMPANIES REGISTERED. 


Dunblane and District Electricity Supply Co., Ltd. 
(11,193).—Private company. Registered in Edinburgh May 5th. Capital, 
£500 in £1 shares. To carry on the business indicated by the title. The 
first directors are: J. Osborn, Wynthorpe, Baxter Road, Sale, Cheshire, 
engineer; W. Sharp, Hillside of Keir, Dunblane, farmer. Registered office: 
213, West George Street, Glasgow. | 


Falkesley Electrical and Kinema Supplies, Ltd. (167,214). 
—Private company. Registered May 7th. Capital, £5,000 in £1 shares. To 
take over the business of film renters, agents and producers, electrical con- 
tractors, patentees of a curtain controller, cinematograph agents, &c., carried 
on by F. E. Clipstone at Thurland Street, Nottingham. he first directors 
are: E. Clipstone, Highburv Avenue, Keyworth, Notts; S. H. Brown, 
J.P., 92, Noel Street. Nottingham; B. Smith, 7, Sussex Street, Nottingham. 
Qualification, £25. Solicitor: A. F. Neane, Burton Street, Nottingham. Re- 
gistered office: 6, Thurland Street, Nottingham. 


New Process Electric Lamp Co., Ltd. (167,268).—Pri- 
vate company. Registered May 8th. Capital, £5,000 in £1 shares (3,000 pre- 
ference). To take over the business of electric lamp manufacturers and agents 
carried on by S. Coxon and W. A. Williams at Canning Place, Liverpool, 
under a similar title. The first directors are: S. Coxon, 20, Catton Avenue, 
Liverpool, electrical engineer; W. A. Williams, 56, Canterbury Road, 
Wallasey, Cheshire, electrical engineer. Solicitor: Eskrigge, Roby & Carr, 
5, Cook Street, Liverpool. 


Goodall Electric, Ltd. (167,261).—Private company. 
Registered May 8th. Capital, 22.000 in £1 shares. To take over the busi- 
ness of electricians carried on by T. J. Stapley, W. J. Mills and T. C. Jones 
at 17a, South Castle Street, Liverpool, as the Standard Electric Co.” The 
first directors are: L. Jackson, 47, Saxonia Road, Walton, Liverpool; T. К. 
M. Chetter, 64, County Road, Liverpool. Solicitor: E. B. Driffield, 90, Castle 
Street, Liverpool. Registered office: 64, County Road, Walton, Liverpool. 


H. A. Bryce, Ltd. (107.804) = уак company. Regis- 
tered May 12th. Capital, £5, in #1 shares. ‘To take over the business of 
an electrical engineer carried on at 69, Middlewood Road, Sheffield, by Her- 
bert A. Bryce. The first directors are: H. A. Bryce, 69, Middlewood Road, 
Hillsbrough, Sheffield, electrical and mechanical engineer; J. Enock. 3, Sear- 
side Road, Sheffield, builder: J. R. Marsh, 1, Swaledale Road. Sheffield, elec- 
trical engineer. Registered office: 69, Middlewood Road, Hillsbrough, Sheffield. 


Lester & Browne (London), Ltd. (167,288).— Private com- 
pany. Registered May 10th. Capital, £5,000 in £1 shares. To carry on the 
business of manufacturers of and dealers in electrical accessories, apparatus 
and appliances, electrical, chemical and general engineers, &c. The first 
directors are: G. W. Lester, 71, Carlton Road, Tufnell Park, N.; G. E. Lea 
Wynne, 58, Hilldrop Crescent, N.7; Е. Н. Bonney, 11, Sunninghill Road, 


Lewisham, S. E. Solicitor: H. Borradaile, Old Serjeants' Inn Chambers, E. C. 


Registered office: 44 and 46, Surbiton Road, Kingston. 


T. E. Slaughter & Co., Ltd. (167,338) .—Private company. 
Registered Мау llth. Capital, £7,500 in EI shares. To take over the business 
of manufacturers of and dealers in '* Lyto “ dry cell and other electric batteries 
carried on by T. E. Slaughter and others at 172, Church Road, Mitcham. 
The first directors are: Mrs. Е. A. Dollar, 13, Hyde Park Square, W.; W. H. 
Edridge, 24, St Mary Abbott's Terrace, W.14; T. E. Slaughter. 5. King's 
Road, Wimbledon, S. W.; E. E. G. Boite, 13, Portland Street, Cheltenham. 
Solicitors: Edridge, Son & Marten, 4, High Street, Croydon. Registered 
office: 172, Church Road, Mitcham, Surrey. | 


Taylor & Kay, Ltd. (167,339). Private company. Re- 
gistered May lth. Capital, £2,000 іп £1 shares. To carry on the business of 
manufacturers of lamp shades and electrical accessories, electrical engineers, 
&c. The subscribers (each with one share) are: W. M. Groom, 49, South 
Croxted Road, West Dulwich, S. E., surveyor; L. Wheelcr-Taylor, 37, Essne- 


dine Road, Maida Vale, W.9; Н. Kay, 29, Colville Terrace, Bayswater, W., 


The first directors are: W. M. Groom. I.. Whoeler-Taylor, 


motor engineer. 
Secretary: Е. Р. James. Registered office: 327, 


H. Kay, H. E. Rainbow. 
Edgware Road, W. 


Western Anglo-Swedish Electric Welding Co., Ltd. 
(167,396).—Private company. Registered Мау 12th. Capital, £25,000 in £1 
shares. To carry on the business of electric and other systems of welding, 
engineering, dealing in plant, machinery, ships, vessels and hardware, &с. 
The subscribers (each with one share) are: H. J. Richards, 133, The Exchange, 
Cardiff. consulting engineer; E. Н. N. Moxon, 101, Leadenhall Street, E.C., 
shipbroker. The subscribers are to appoint the first directors, Solicitor: P. J. 
Nicholls, 17, Farringdon Street, Е.С. Registered office: 25, Mount Stuart 
Square, Cac" 


John Porter Engineering Co., 
company. Registered May 13th. Capital, £10,000 in £1 shares. To take over 
the business of a general electrical and motor engineer carried on by J. Porter 
at North Shields. The permanent directors are; W. Lilburn, Netherton, 
Heaton Road, Newcastle; J. C. Patterson, 4, Churchill Gardens, Jesmond; J. 
Н. Richardson, 37, Linskill Terrace, North Shields; J. Porter, 117, Chirton. 
West View, North Shields; A. Melrose, 22, Northumberland Square, North 
Shields; R. Saunders, 46, Park Crescent East, North Shields;; R. W. 
Stranghan, 155, Grey Street, North Shields, Solicitor: F. C. Chitt, 34, Grev 
Street, Newcastle-on-Tyne. 


T. Emery's Automatic Power Generating Motors, Ltd. 
(167,337).—Regíistered May 11th. Capital, £10,000 in 5,000 preference shares of 
£l each and 100,000 founders' shares of 1s. each. To take over from T. 
Emery certain inventions and patent rights, and to carry on the business of 
manufacturers of self-starting automatic power generating motors for power 
stations and factories, and for generating light and heat in public buildings, 
hotels, theatres, kinemas and private buildings, high-speed motors for trains 
and electrically-driven agricultural machinery, high-speed turbines for ships 
and battleships (instant reverse motion). motor cars, motor cycles and scooters, 
high-speed light motors for acroplanes, timepieces, town clocks, watches, 
musical instruments. such as organs. gramophones and mechanical toys, &c. 
The memorandum of association a« originallv printed contained a clause as 
follows: In view of the world-wide importance of Mr. Emerv’s inventions, 
the company shall have power to increase its capital to £25,000,000. Upon 
any such increase of capital such new shares shall be issued in the same 
terms, in the same proportions as the original share capital of the company.” 
but this clause has been deleted and the deletion initialled bv all the sub- 
ecribers. Another extraordinary clause appears (i. e., remains in) the articles 
of association, to the effect that Mr. T. Emery “intends to devote " not less 
than 50 per cent. of the net proceeds he receives by way of dividends “ to- 
wards relieving the temporary distress that may result from the introduction 
of this invention. and any surplus to anv other more: needy and deserving 
cases. or education of the poor." The subscribers (each with one preference 
share) are: Dmitri Tchernine, 25. Windsor Court. Bayswater, W., journalist: 
W., T. C. Lock, Totteridge.“ Temple Road, Epsom. director of companies; 
Maior C. E. New, O.B.F., The Limes, Kingston Hill, Surrey: D. lenkins, 
Bryntirrion, Aberporth, South Wales, shipowner; T. Emery, 96, Marsham 
Street, S. W., British and foreign patentee; W. W. Coltart, Tower House, 
Epsom. surgeon: S. C. Robertson, 14, Disraeli Gardens, Putney, S.W., engi- 
deer drayghtsman. The first directors are: Dmitri Tchernine, W. T. C. 
Lock and T. Emery, all of whom are permanent. T. Emery is managing and 
technical director. Remuneration of T. Emery, £5,000 per annum; chairman, 


Ltd. (167,411).—Private - 


£2,500 per annum; ordinary directors, £1,000 per annum. The purchase соп; 
sideration for the inventions is £5,000, payable. wholly in founders' shares, of 
which the vendor directs 20,000 to be allotted to Mr. Cole Lock and 15,000 


to the International Exchange and Banking Corporation, Ltd. The papers 


were filed by the last-named company. Solicitor ; 
W.C. Registered office: 392, Strand, W.C. 


B. Young & Co. (Birmingham), Ltd. (167,254).—Private 
company. Registered May 8th. Capital, £3,000 in £1 shares. To carry on 
the business of electrical and mechanical engineers, &c. The subscribers 
(each with one share) are: S. Е. Ошол, 1, Pershore Road, Stirchley, 
Birmingham, engineer; B. Young, Mignon Cottage, Jordan Road, Four Oaks, 
Warwick. B. Young is the first director. Registered office: 100, Leek Street, 
Birmingham. 


British Electric Lamps, Ltd. (167,205).—Private com- 
pany. Registered May 7th. Capital, £20,000 in £1 shares. 
the business of manufacturers of and dealers in electric lamps carried on by 
E. R. Grote at 173, Hartfield Road, Wimbledon, and (2) the business of manu- 
facturers of and dealers in electric candles, lights and stoves carried on by 
the Lux Candle Co., Ltd. The first directors are: E. К. Grote, Lynwood, 
Church Lane, Merton, Surrey; А. A. Barren, Headlands, Berkhamsted 
director, Lux Candle Co., Ltd.). Holders to be appointed by subscribers. 

licitor: E. A. Davidson, 2, Gresham Buildings, Basinghall Street, Е.С. Re- 
gistered office: Spencer Hill Road, Wimbledon, S.W. 


C. B. Lumley, 130, Strand, 


—————M— о 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. Е 


J. С. H. Martin, Ltd.—Equitable mortgage on The Bear 
Yard, dated April 29th, 1920, to secure all moneys due or to become due 
from company to Barclay's Bank, Ltd. 


Thermo Electric, Ltd.—Sir Arthur F. Whinney, K. B. E., 
of 46, Fredericks Place, Old Jewry, E.C., as Receiver on April 29th, 1920, 
under powers contained in certain debentures. 


To take over (1) 


РА 


Coatbridge and Airdrie Electric Supply Co., Ltd.—Charge © 


on the company's undertaking and property, present and future, including 
uncalled capital and the Coatbridge and Airdrie undertakings, benefit or cer- 
tain agreements, contracts, &c., dated December 20th, 1919 (supplemental to 
mortgage dated March Ist, 1904), to secure £7,000. Holders: County of 
London Electric Supply Co., Ld. | 


Brompton and Kensin 
(28,913).—Capital, £300,000 in 20,000 preference and 40, ordinary shares of 
£5 each. Return dated April Ist, 1920. 5,662 preference and 34,338 ordinary 
shares taken up. £195,000 paid оп 5,662 preference and 33,338 ordinary. 
45,000 considered as paid on 1,000 ordinary. Mortgages and charges, nil. 


British L.M. Ericsson Manufacturing Co., Ltd. (79,061). 
—Return dated March 3lst, 1920. Capital, £200,000 in £1 shares (99,990 pre- 
ference and 100,010 ordinary). All shares taken up. £170,000 paid (being 81 
per share on 50,010 ordinary and 99,990 preference and 8s. per share on 50,000 
ordinary). £30,000 considered as paid on 50,000 shares (being 125, per share). 
Mortgages and charges, £50,000. 


Burgess Hill and District Electrical Supply Co., Ltd.— . 


Return dated March 19th, 1920. Capital, £6,000 in £1 shares (3,000 ordinary 
and 3,000 preference). All shares taken up. 45.900 paid. £100 considered as 
paid. Mortgages and charges, £1,200. 


City of London Electric Lighting Co., Ltd.—Return dated 
April 7th, 1920. Capital, £1,200,000 in £10 shares (80,000 ordinary and 40,000 
preference). 70,595 ordinary and 40,000 preference shares taken up. £1,105,950 
paid. Mortgages and charges, £800,000. 


ton Electricity Supply Co., Ltd. 


County of Durham Electrical Power Distribution Co., Ltd. 


(61.591).— Return dated March 30th, 1920. Capital, £425,000 in £1 shares. 
400,000 shares taken up. £400,000 paid. Mortgages and charges, £250,000. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
(26,193).—Capital, £350,000 in 50,000 ordinary, 10,000 
2nd preference shares of £5 cach. Return dated March 25th, 1920. — 21,000 
ordinary, 10,000 Ist preference, and 10,000 2nd preference shares taken up. 
£179,840 paid on 15,968 ordinary, 10,000 Ist preference, and 10,000 2nd prefer- 
ence. £25,160 considered as paid on 5,032 ordinary. Debt due from company 
in respect of mortgages and charges at date of return, £115,000; ditto guar- 
anteed jointly by this company and Notting Hill Electric Lighting Co., Ltd., 
£225,000. Registered since date of return. Issue on April 13th of £25,000 
debenture, part of a -»ries already registered. 


CITY NOTES. 


The gross earnings during 1919 were 
£124,648, plus £11,502 brought forward. 
Telephone and Working expenses, maintenance, &c., ab- 
Electric Co., Ltd. sorbed $70,909 debenture interest and re- 

demption charges have been provided for. 
The dividend on the ordinary shares is 10 per cent., and the 
bonus 2 per cent., both free of tax; £5,000 is put to general 
reserve; £2,000 to staff pension fund; and £11,013 carried 
forward. The operations of the branches and subsidiaries 
have continued to show increased revenues. The great 
obstacle to further expansion has been the difficulty in pro- 
curing supplies of material and their shipment to the East. 
An improvement in this direction 1s already apparent, with 
the result that it should soon be possible to overtake arrears 
and give facilities to intending subscribers whose names are 
now on the waiting lists. For this purpose several technical 
assistants were sent to the East during 1919. The recon- 
struction of the Singapore exchange building has been com- 
pleted, and the new switchboard equipment is now being 
brought into use. At December 318%. 1919, the company had, 
in all, 8,000 exchange and private lines in operation, a net 
increase of 730. The following dividends have been declared 
by the Indian local companies, viz.: 18 per cent. by the 


Oriental 


Ist preference, and 10,000 | 
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Bombay Telephone Co., Ltd., as against 16 per cent. for the 


year 1918; 8 per cent. by the Bengal Telephone Co., Ltd., 
as against 7 per cent. At December 3lst, 1919, the Bombay 
Co. had 7,880 exchange and private lines in operation, being 
& net addition of 830 during the year, and the Bengal Co. 
6.846 exchange and private lines, being a net addition of 547. 
The gross revenue of the China and Japan Telephone & Elec- 
trio Co., Ltd., has been increased, but the net result of the 
working is rather less favourable than that of the previous 
year on ,account of the high price of material and labour 
and the adverse effect of the continued rise in exchange. At 
December 31st, 1919, the company had 5,575 exchange and 
private lines in operation, a net addition of 804. The previous 
rate of dividend, viz., 10 per cent., free of income tax, has 
been maintained. The liguidation of the Telephone Co. of 
Egypt. Ltd., has not yet been completed. A distribution of 
£29,632 announced by the liquidator on December 94th, 1919, 
апа the receipt by this company of that sum on January 1st, 
1920, has enabled a further amount of 9s. 6d. per share to be 
distributed as capital amongst the ordinary shareholders, and 
the capital reserve account has thus been reduced to £173,464 
since the close of 1919. 


RT жч | The report of this company for 1919 
General Electric shows that the value of the orders received 
Co. (U. S.A.). was  $937.023,932. as compared with 
$234 ,134.037 for 1918. For some months 
succeeding the armistice. the volume of business booked waa 
much curtailed; but during the last eight months of the year 
orders steadily and rapidly increased, so that the present 
demand for the company’s products is greatly in excess of 
the capacity of its factories. At the close of the year the 
amount of orders unfilled was $98,880,000. compared with 
$80,000,000 at the end of 1918. The great increase in orders 
for all classes of apparatus manufactured by the company 
makes it necessary to add substantially to its manufacturing 
capacity. This is beine accomplished partly by enlarging its 
present plants and in part bv purchasing, or leasing with 
option to purchase. factories already constructed which offer 
immediately available facilities, thus enabling the company 
to secure an earlier output than would be possible bv erecting 
and equipping new factories of like canacitv. The total 
factory floor space has been increased from 19,581,000 sq. ft. in 
1918 to 20,681,000 eq. ft. in 1919. 


The company has for several years been engaged. In its research labora- 
torles and factories, in the development and manufacture of apparatus and 
devices essential to the transmission and reception of wireless communications. 
Its inventions have had a far reaching effect on the entire radio art. The 
Marconi Wireless Telegraph Co. of America is also the owner of valuable 
patents, rights, and licences. and it has seemed wise to the boards of directors 
of both companies that their research and engineering resources should 
hereafter be used in closest co-operation. To this end, and in order to 
secure the benefits of the long and varied electrical manufacturing expereince 
of the General Co. on the one hand, and the operating experience of the 
Marconi Co. on the other, a new companv ha« been formed, known as the 
Radio Corporation of America, іп which both the С.Е. Co. and the Marconi 
Co. have accepted a considerable participation. E е 

In the report of the company for the vear ending December 31st. 1918, 
reference was made to the incorporation of the International General Electric 
Co., Inc., for the purpose of taking over the assets, investments, and activities 
of the company in foreign countries, covering manufacturing, selling, en- 
gineering, utility enterprises, &c. In accordance with that announcement 
the company subscribed for the entire capital stock of the International General 
Electric Co., Inc., consisting of $10.000.000 of 7 per cent. preferred stock 
nt par and $10,000.000 of common stock at 110, paving therefor the sum of 

000,000 cash (part before December 31st, 1919, and the balance in 
January, 1920), and sold to the International General Electric Co., Inc., 
securities and accounts of like value. 

The widespread and diversified interests Involved have prevented the com- 
pletion, at December 8151, 1919, of all of the transfers and therefore this 
report combines, for the sake of convenience, the assets and liabilities of the 
International Co. with those of this company. | 

"A . The report for 1919 of the directors of 
The Swedish the Allmánna Telefon Aktiebolog L. M. 
Ericsson Co. Ericsson states that the reserve which was 
manifested on the cessation of- the war 
continued during а large part of last year, and the demand 
for manufactures only increased in the second half, when 
orders arrived in greater abundance. As a result of the keen 
competition in the world's markets, it was impossible to keep 
sale prices on the level demanded by the high costs of pro- 
duction in Sweden. The company had orders on hand at the 
beginning of 1920 for 10,000,000 kr., and orders had been 
plentifu] since, whilst in the matter of prices the changed 
conditions in the most important foreign labour marketa 
seemed recently to have reduced the difficulties of the Swedish 
export industries to some extent. Work at the Stockholm 
shops proceeded without disputes during the year. the number 
employed there having risen from 1,206 to 1.359 at the end 
of the year; and a total bonus of 1,146,000 kr. war paid to 
the personnel to meet the increased cost of living. The valne 
of the deliveries from the workshops amounted to 15.770.000 
kr., as compared with 12.750.000 kr. in 1913; 10.840.000 kr.. 
or 68.7 per cent. of the former represented exports, as against 
7,550,000 kr. and 59.2 per cent. in 1918. 

A new subsidiarv companv had been formed in Holland 
which, together with the Dutch colonies, had become one 
of the company's principal markets in recent years. Tha 
largest. customers were composed of State and municipal 
authorities. who had set up a strong demand that at least 
some of the telephone material should be manufactured in 
the country, having regard to the increased purchases which 
were being made. In order to meet this demand the directora 
accepted an offer mada bv a competitive undertaking in 
Holland to take over the business, and for this purpose a 


Dutch company was constituted with the Swedish company 
holding the majority of the share capital. The decision to this 
effect was reached last autumn, but the business was only 
taken over at the beginning of 1920. "The factory could not 
occupy more than 150 workmen, but it would be able advan- 
tageously. to carry out some of the work which formerly 
involved high freight and Customs charges, and good. possi- 
bilities existed for its future extension. Coming to consider 
the South American markets, the report mentions that the 
importance of sales there had considerably increased during 
the war, and the directors considered that the markets ought 
to be worked in & more direct and energetic manner than 
could be done through local agents. For this purpose a branch 
was established in the middle of last vear at Buenos Ayres 
with the object partly of carrying on direct eales, and partly 
of undertaking the construction of telephone installations and 
acquiring telephone concessions. During the short time of 
its existence the branch had not been able to show big resulta, 
but judging from everything South America would become 
a specially good market for the company's manufactures. 
The activity of the branch had hitherto been limited to 
Argentina and Uruguay, but the intention was also to cover 
2 гешн of South America, particularly Chile and 

razil. "na" £t. —— 

After dealing with the eubsidiary companies in Petrograd, 
London, Austria, Hungary, Buffalo, U.S.. Paris, and Finland, 
the renort returns the net profits at 3,750,000 kr., as against 
3,740,000 kr. in 1918. The directors recommend a dividend 
at the rate of 5 per cent., this contrasting with 6 per, cent. 
in the previous year, when the share capital narticipating 
was 61.500.000 kr., as compared with 73,250,000 kr. at the 
end of 1919. 7 


The directors of the Kabelfabrik und 
Drahtindustrie A.G., of Vienna, reporting 
on the year 1919, etate that it was only 
possible partly to utilise the capacity of 
the works, as was also the case in recent 
vears; raw materials were more difficult to 
obtain owing to the separation of the individual States in 
Customs and transport matters. and even some departmenta 
had temporarily to cease working altogether. At the end of 
the year the stocks in Vienna showed an increase as compared 
with the close of 1918, as it had been possible for the company - 
to acquire various materials in connection with the demobili- 
sation, for which payment was made in war loan, which was 
also utilised for the pavment of the war tax. Relatively 
favourable results were obtained both by the Zoptau & Stefan 
Mining & Ironworka Co., and the Corinthian Tron '& Steel 
Works Co. The authority given a year асо to raise the share 
capital to 10,000,000 kr. by the issue of 9,000 shares of 200 kr. 
was exercised in January, 1990, and the result of the iasue, 
through which the company's own funds were increased by 
approximately 9,000.000 kr., would be brought into the ac 
counts for the new financial year. After writing off 986.000 kr. 
for depreciation, the net profita are returned at 8,815,000 kr., 
which апт is reduced to 3.606.000 kr. Һу а payment made 
to the Pressburg Cable Works Co. under the ioint profit 
equalisation contract between the two companies. The balance 
forward from 1918 brings the total amount available for dis- 
posal to 4,005,000 kr., and the dividend is at the rate of 18 
ner cent.. or 36 kr. per share, on a share capital of 
8.200.000 kr. | DI 


The Austrian 
Cable Works 
` and Wire 

Industry Co. 


ꝗÜ— ——————ÓÀ- ee ——— — 


Arbroath Electric Light & power Co.. Ltd. — The profits 
for the year amoynted to 23, 628. plus £484 brought forward. 
The directors recommend a dividend of 7 per cent. on the 
ordinary shares, which carries an increase of 1 per cent. on 
preference shares. The year was 8 prosperous опе for the 
company. A large number of new consumers have heen 
connected up within the last few months, and at the present 
time the demand is greater than the present installation can 
supply. Tt will be necessarv to lav down additional mains 
hefore next winter, and further engine power and other plant 
will also be required soon. The expenditure will necessarilv. 
he heavy. but the prospects are excellent, and it 18 proposed 
hy the directors to increase the capital to 2100.000. divided 
into 10.000 £1 5 per cent. preference shares, participating up 
to 6 per cent., and 90,000 £1 ordinary shares. 


Lancashire Dynamo & Motor Co., Ltd.—Dividend 10 per 
cent. on the ordinary shares, tax free. ) TENE 

West India & Panama Telegraph Co., Ltd.—Interim divi- 
dends were paid in November last on the first and second 
preference shares at 6s. per share. leaving £10,033, which the 
directors think should be carried forward to the current vear's 
account. According to the Financial Times the year 1919 was 
the most disastrous in the company’s history, the primary 
cause being the unprecedentedly long delay of the cahle- 
steamer, the Henru Holmes, at Trinidad in undergoing her 
third survey. In the first three months of this year the loss 
of traffic is estimated at £18,000. Every effort has been made 
to obtain the services of cable-steamers of other telegraph 
companies, and on three occasions the efforts were successful, 
bnt for short periods only. Ап opportunity having recently 
offered, it was decided. notwithstanding the expense, to 
charter a cable-steamer for five months. and it is hoped in 
thet time to restore several, if not all, of the most important 
sections. 
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Stock Exchange Notices. — Application has been made to 
the Coinmittee to allow the following to be othcially quoted :— 

English Electric Co., Ltd.—1,451,909 ordinary shares of 
£l each, fully paid (Nos. 1 to 1,431,509); and 052,528 6 per 
cent. cumulative preference shares of £l each, fully paid 
(Nos. 1 to 552,528), and £1,000,000 54 per cent. sinking fund 
first mortgage debentures. 

Submarine Cables ‘Trust.—4,200 coupons of reversion (Nos. 
1 to 4,200). 

The Cominitteeé has specially allowed dealings in the follow- 
ing under temporary regulation 4 (3) :— T 

Callender's Cable & Construction Co., Ltd.—400,000 ordinary 
shares of £l each, fully paid (Nos. 1 to 400,000) ; and 400,000 
64 per cent. Cumulative preference shares of 41 each, fully 
paid (Nos. 1 to 400,000). 

Greenwood & Batley, Ltd.—96,000 7 per cent. cumulative 
preference shares of #1 each, fully paid (Nos. 1 to 96,000); 
165,000 ordinary shares of £l each, fully paid (Nos. l to 
168,000); and 174,195 new ordinary shares of £1 each, fully 
paid (Nos. 180,391 to 354,585). | 

Para Electric Railways & Lighting Co., Ltd.—5.000 6 per 
cent. cumulative preference shares of £l each, fully paid, 
(Nos. 320,001 to 325,000). 

The Cominittee has ordered the undermentioned to be 
officially quoted: 

Para Electric Railways & Lighting Co., Ltd.—5,000 6 per 
cent. cumulative preference shares of £1 each, fully paid 
(Nos. 320,001 to 925,000). 


West London & Provincial Electric Supply Co., Ltd.— 


Mr. H. Kahn presided at the annual meeting last 
week. He said that the balance at profit and loss 
of the West London showed an increase of £1,151 


over that of last year, chiefly due to the fact that 
they received 74 per cent. dividend on their Shares in 
the Chiswick Corporation, as against 6 per cent. last year. 
Out of £4,716 available for distribution, they proposed to pay 
a dividend on the cuinulative preference shares of 6 per cent., 
less tax, and the interest in arrear for the years 1914, 1915, 
and 1916 of 44 per cent. per annum on the funding certificates, 
the balance of £251 being carried forward. He had reason to 
hope that, barring unforeseen circumstances, this time next 
year they would be able to wipe out the remaining arrears 
of interest on the funding certificates. The results both at 
Chiswick and Aberystwyth had shown an improvement. 'The 
outlook for the year 1920 seemed quite good, in view of the 
results already obtained, but, naturally, with the uncertainty 
of prices both for fuel and labour, it would not be safe to 
be to optimistic. 


Altrincham Electric Supply Co., Ltd.—. dividend of 7 
per cent. per annum on the ordinary shares is announced. 


Submersible Motors, Ltd.—Mr. В. T. Rumble presided: 


at the annual necting held at Southall on May 12th. Не 
suid it was not possible to lay the accounts before the meeting 
as they were being audited. The negotiations with the 
Admiralty as to prices had been completed, and the meet- 
ing would be adjourned until the amount of the company’s 
liability for excess profits was known. In the meantime an 
interim dividend of 5 per cent. for the vear ended March, 
1919, was being paid. In the fire of November last they lost 
the whole of the records of the work in progress in the shops 
at the time. Until the whole of the amount of the loss on 
all items was known the insurance companies refused to deal 
with any part of the claiin. 

Prospectus.—. ster Engineering Co. (1913), Ltd.—This 
company 1s offering for subscription (May 28th is the closing 
day) 100,000 8 per cent. cumulative participating preference 
shares of £1 each at par. The capital is being increased to 
provide funds for the purpose of additions which are now 
being made to the existing works and equipment for the 
execution of the increasing volume of prefitable business. 
Over 30,000. Aster engines are already in use, and many of 
them have been at work for 12 to 15 vears; a considerable 
and increasing business is now growing up in the manufac- 
ture cf spare parts and renewals. 


Fellows Magneto Co.. Ltd.—The report for 1919 states 
that, after allowing 44.615 for depreciation, &e., there is a 
net profit of 422.644. The 8 per cent. dividend on the cumu- 
lative participating preferred shares for 1918 has been paid, 
absorbing 49.355. The directors recommend a participating 
dividend at the rate of 1} per cent. per annum, less tax, on 
the preferred shares, making 94 per cent. for 1919, and а 
dividend of 95 per cent., less tax, on the ordinary shares. 
£5,772 is to be carried forward, subject to excess profits tax. 


Tramways (M. E. T.) Omnibus Co., Ltd.—According to 
the Financial Times, the accounts for 1919 show that, after 
providing for the service of the debenture stock and for income 
tax. &c., and including 415.000 transferred from reserve, the 
credit balance of £1,055 brought forward is converted into a 
debit of £7,265. | 

Rhondda Tramways Co., Ltd.—Dividend & per cent., less 
tax, on the preference shares on account of arrears (from 
1914 onwards): £8,000 to reserve and renewals: £25,694 for 
repairs and maintenance; £1,280 carried forward. i 

Loughrea, Co. Galwav, Electric Power & Lighting Co.— 


Dividend at the rate of 5 per cent., free of tax, for the past 
year, 


Submarine Cables Trust, Ltd.—The report for the . year 
ended April lóth, 1920, states that the revenue amounted to 
£20,259 and the expenses to £1,820, leaving a. balance ot 
£24,438. After providing £12,273 to meet payment of the 
coupons, the sum of £12,066 has been transferred to the 
redemption fund; £66 is carried forward. 

Puebla Tramway, Light & Power Co. А meeting of 
holders of the first mortgage 35 year 5 per cent. gold bonds 
is called for June 15th, in London, to consider proposed modi- 
fication of their rights. | DS M 

Dudley, Stourbridge & District Electric Traction Co., 
Ltd.—Dividend of 4 per cent. on the ordinary shares for 
1919. £1,000 to reserve; £2,000 to renewals; .£65 carried 
forward. 

Johnson & Phillips, Ltd.— Ihe financial Press states that 
the recent issue of 87,500 £1 ordinary shares was largely over- 
subscribed. | 

Siemens Bros. & Со., Ltd.—Final dividend of 15. per 


share, free of tax, making a total dividend of 10 per cent. 


per annum, free of tax, for 1919. a 
Oldham, Ashton & Hyde Electric Tramway, Ltd.—Divi- 
dend of 6 per cent. for the ycar 1919 on the ordinary shares. 


Nairobi Electric Power & Lighting Co., Ltd.—Final divi- 
dend of 2 per cent., making 10 per cent. for 1919. 


STOCKS AND SHARES. 


i TUESDAY EVENING. 
lHE course of the Stock Exchange  inarkets never runs 
smoothly when politics interfere with it. The Chancellor of 
the Exchequer is accused of not knowing his own mind sufti- 
clently to make him definite on the point of what taxation 
shall be imposed, and what dropped. Flirtation with. the 
question of а War Wealth Levy is one of the factors which 
make, at the present time, for hesitation and uncertainty in 
the Stock Exchange markets. the effect of this is felt all 
round. The man of wealth, not knowing where he is to be 
uttacked, sells a little stock by way of precaution. The Stock 
Exchange wan, fearing that War Wealth taxation will bring a 
lot more securities to market, puts down prices in case this 
шау happen. The whole of the House is affected by these 
considerations, while amongst industrials, the outlook 18 
darkened by the new difiiculties which seem likely to spring 
up in Labour circles as one result of the rise in coal. 

Electricity Supply shares are heavy by reasun of this latter 
cause. Charing Cross, City Lights, Westminster, Kensington 
and County of London ordinary shares are down 3 to 1. The 
preference shares remain unchanged. Amongst manufactur- 
ing issues the same tendency prevails. Electric Constructions 
and Cromptons are both lower. In the cable group, Henley's 
lost 1/16. Elsewhere, Castner Kellner developed flatness on 
selling from the North, and the price dropped to 33. | 

Eastern Extensions and Eastern Telegraph ordinary are 
quoted ex dividend, and the foriner at 15 offer a yield to 
6% per cent., dividends being paid free of tax. A Bill giving 
the U.S. Secretary of State the right to license all cables land- 
Ing on American shores has been introduced at Washington. 
Its sponsor claims that American cable communications with 
South America were being hampered by a Brazilian grant of 
exclusive rights to an English company to operate cables in 
its territory. The Stock Exchange market views the matter 
without concern. Oriental Telephones have eased off to 94; 
the dividend is raised from 10 per cent. to 12 per cent., tax 
free, of which 2 per cent. 1s declared by way of bonus. West 
India and Panama ordinary have fallen to 12s. 6d., and both 
classes of preference weakened. The recent report is not 
relished. Marconis went back to 3 before rallying to 33. 
Marconi Marines are flat at 37s. 6d. 

Urban Electric preference were not immediately affected 
by the passing of the dividend, as mentioned here last week, 
but shares саше to market later on at 22s. 6d., at which price 
they were.taken. Тһе ordinary are quoted about бв., and 
could perhaps be bought for rather less. Edmundson's ordi- 
nary stand at the same level, and the 6 per cent. preference 
last changed hands at 43s. 14d. These, like the Urban pre- 
ference, are of the nominal value of £5, and are fully paid. 
The ordinary of both companies are £3 shares, also fully paid. 
River Plate Electricity ordinary stands at 105 ex dividend 
and bonus. Victoria Fails preference are better at 20s., the 
5 per cent. first debentures are 944, and the Seconds 1023, 
while the ordinary, in which there is not much market, stand 
at 19s. English Electrics remain fairly steady at 90s. 9d. 
British Aluminium new ordinary are a pound, General Electric 
new ordinary 29s. 6d., the 74 per cent. B preference 19s. 3d., 
and the 64 per cent. preference have gone back to 17s. 6d. 
The Underground Railway group is weak because of the 
unsettlement—up to the time of writing—amongst the omni- 
bus men. Central London preferred at 451 is 9 lower. Of 
other traction issues. Mexicans have improved, on the assump- 
tion that any Government other than that of Carranza might 
make an agreeable change from the chaotic conditions pre- 
vailing under his régime. Bombay Electric preference have 
started to mount again, and are lós. up at 131. Brisbane 
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Electric Tramways 4} per cent. ‘debenture stock is quoted 
higher at 94. Under the Trust Deed the stock becomes re- 
payable at 100 on January Ist next, and a full year's interest 
will have become due by then. This would look a dead- 
anıp for the investor were it not for the lurking doubt as 
to the redemption being carried out at due date. 

Metropolitan-Vickers ordinary are firmer at 27s. 6d., and 
the -preference retain their last week's advance at 25/16. 
Armainent and engineering shures show a dwindling tendency. 
A fall of 2s. 6d. lowered Babcock & Wileox to 23. The 
rubber market went down sharply in company with the raw 
material, but recovery from the worst ensued. 

Before the war, one of the best reference books available in 
connection with electric lighting and traction was Atkin's 
Manual,“ privately published by a well-known Stock Ex- 
change firm for circulation amongst their friends and fellow- 
members. The volume has made a welcome reappearance, 
and is a power-house of information. How up to date it is 
may be exemplified by the details of the British Electric 
Transforiuer’s new issue of 137,500 7 per cent. preference (at 
17s. 6d.) and 162,500 ordinary shares (at 24s.) made last month. 
The English Electric Company's figures for 1919, which were 
announced in April, are duly shown, the ordinary receiving 
8 per cent. dividend, £100,000 going to capital reserve ac- 
count, £133,045 expenses written off, and £45,301 being carried 
forward. Mention is made of the General Electric's offer, in 
March last, of 400,000 new ordinary at 28s. and £1,600,000 
new 7} per cent. B preference shares at 90s., existing holders 
being offered at the same time the right to subscribe for one 
new ordinary share at 2s. in the proportion of one new for 
every three old shares held. The Manual is in other 
respects fully up to date, and is admirably produced. 


SHARE LIST OF ELECTRICAL OOMPANIES. 
Номи Exscrarcary Оомрлитиз, 


p: May 18, 
618. 151 ay 
1918, 1919. 1990, Riseorfall  p.o. 
Brompton е өө ee 8 12 = 89 8 2 
бл бе e Rh S c E E 
Ohe! oe ee ee ee oe 8 4 B — 6 8 4 
County of oe ee oe 7 8 83 == і 9 9 10 
do do. 6 per cent. Pref. 6 6 ва — 617 2 
i ee ee 6 1 48 — $ 7 11 5 
London Blectri ee 0 е Nil 2 1 — 5 9 6 
do. do. 6 per cent. Pref... 6 6 == 9 4 8 
ae ee es t ee ee 90 A : = ч ч 0 
т беп E ref, ee = 
Bt. James’ and Pall Mail . . 10 18 == 8 16 10 
South London oe ee ee b 6 — 9 19 0 
South Metropolitan Pref. ee ee 1 7 1 — 7 0 0 
Westminster Ordinary... „ 8 10 6 — 3 10 0 0 
TuLEORAPES AND TELEPHONES. 
Anglo-Am. 'Tel. Pret. ee ee 6 6 Ti Р 1 ч 10 
до. Def. ee ee 68/6 tà . == 8 0 0 
Chile Те! bone ee ee ee 6 6 e! =" *4 18 9 
Cuba Вар. ве ee ee 7 7 9 == eq 7 4 
Eastern Extension.. .. .. B 10 16xd — 613 4 
BasternTel.Ord. .. .. .. 8 10 168) xd — 610 4 
Globe Tel. and T. Ord. ee ee 8 10 15 — N. 7 0 
do. do. Pret. ee ee 6 6 = 1 1 3 
әм Ноо Tel. ee we 3 1 a -1 : ш 6 
aropean ee ee ee — n 
Marooni oe ee ee ee 925 = 5% -— 1 0 0 
Oriental Telephone Ord... .. 10 12 Д. — Аа 411 5 
United R. Tel. ee oe 8 — la — 6 *6 5 0 
Wert India and Panama ..  .. ү — | — - 
Western Telegraph.. - oe 10 153 — 6 7 0 
Номи RAU. 
Central London Ord. Assented .. 4 4 41 — 8 19 9 
Metropolitan ee oe ee ee 1 1 19 =» 6 8 2 
U do. E ee ee e Н ] 113 —1 Nu 
o. do. “A” - Nil Nil 46 —fd. Nil 
do. Income .. b 4 604 8 6 12 8 
Кошон Trams, 
Anglo-Arg. Trams, First Pref. .. Nil Nil 8 — — 
do. do. 2nd Pref. ee — — 8 =a = 
do. do. ; Deb. b 674 — 8 18 10 
Brasil Tractiona ee ee oe — == 49} = — 
Bombay Electrio Pref.  .. we 6 6 18} + . 41 8 
British Columbia Eleo. Rly. Pfce. 6 6 55 — 9 2 0 
do. do.  Preferrred a4 6 «8 — lu 6 2 
do. do. Deferred N 8 tb — 6 14 10 
do. do. Deb. .. 2 М 52 — 8 8 6 
Mexico Trams5 percent. Bonds. К J 28} — NU 
o. 6 per cent. Bonds.. Nil Nii 20 — Nil 
Mexican Light on .. .. Nil Nil 12 — Nu 
do. f. ss . Ni Nil 2! 25 Ni) 
do. ist Bonds oe ee Nil Nil by +8 — 
MANUFACTURING Companies 
British Aluminium Ord. .. .. 10 10 ] — 9 8 2 
ers 6 ee ° ee ee 83 6 i . i 15 i 
[1] в ee == 
Orompton Ord. ee ee e 10 = 21 — 6 • 9 6 0 
Edison-Bwan, “А A s . 10 — ^ — 8 17 10 
do. do. 6 per cent. Deb. ee b 6 0 — 6 6 9 
Construction as . 10 = 217 2 / 9 10 6 
Gen. Elec. Pref. oe ee ee 64 63 17/6 — 1 8 1 
do. Ord. ee ee oe 10 — 18 — 6 8 1 
Henley ө е ee ee ee 95 15 9 — Ya 7 b 8 
do. di Prei. а а в — 618 6 
India-Rubber. е oe ee ee 10 sores 13} — *1 1 0 
Met.-Vickers Pref. .. à * — 8 2р, — 618 6 
Siemens Ord... ee ee .. 10 10 26 6 — тї 0 
Telograpb Сое. es ee ec 90 20 224 = *b 6 8 


* Dividends paid free of Income Таз, 


MARKET QUOTATIONS. 


Pr should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, May 18th. 


Fo , 
CHEMICALS, &c. таса | 1 
a Acid, Oxalic .., per lb. 2/10 | T 
a Ammoniac Sal "^ EM .. per ton £100 SA 
а Ammonia, Muriate (абе crystal) i £52 X 
a Bisulphide of Carbon zs. i a SES ur 
а Bork. " £42 ги 
aCopperSulphate .. ... ... i #49 £3 dec.. 
а Potash, Chlorate ES .. рег lb. M- EX 
a ,  Perchlorate de. he " 1/8 АР 
абВһеПао.. .. .. . per owi. #24 Ж 
а Sulphate of Magnesia 8 .. рег tou £18 
а Sulphur, Sublimed Flowers " £28 
a „Lump Р еа! i £25 
а Soda, Chlorate к per lb. ва. 
a „ Crystals Ves ы per ton £13 
а Sodium Bichromate, casks per lb. i 
METALS, &c. 
g Babbitt's Metal Ingots... .. рег ton 4118 to 2845 
c Brass (rolled meta: 2” to 12’ basis) per lb. из 
c „ Tubes ona drawn). ). » 1/6} to 064 | 
с 99 , 8 oes г » 
c Copper Tubes (solid drawn) $$ 1/ | n 
„ Bars best selec.ed) per ton 165 | £2 ino. 
I 4 99 Sheet sie "PP eve eee 50 & .65 &4 inc. 
& Rod .. к Бе € " £165 £2 inc. 
d „ (Eleotrulytic) Bars de " £114 m 
d LI] 1] sheets "TP » £156 ove 
d „5 7 Wire Rods. M £129 a» 
d 99 LT H C. Wire ee per lb. 1/43 | Vw 
[4 Ebonite Rod T" "ө, , cee eee » 8/- | ee 
f „ Sheet ive P m " 2/6 ээ 
n German Silver Wire del "s " 8J- T 
h Gutta-percha, fine .. Me 18/- a 
A india-rabber, Para fins j 2/8 ad. dec. 
¢ Iron Pig (Cleveland Warrants) ... per ton Nom. | M 
1 „ Wire, galv. No. 8, P.O. qual. #8 £51 | M 
| 4 Lead, English Pig oe ы m » £10 to £41 | 
Mercur. per bot. 224 00225 | 
e Mica (in original cases) small ... per lb. 6d. to 4 
€ n [I] 90 medium oe ГТ) 5/ to 10/- 
є, " » large... ” so 25/- & u 
& Phosphor Bronze, plain cassings зз 1/1 to 1/11 
E T „ rolied bars and rods " 2/2 to 
g $5 » rolled strip & sheet i 2/8 to 2/9 
d Silicium Brooze Wire -— .. Per ib. 1/11% 
r Steel, Magnet, іп bars i 1/8 | a 
g Tin, Block (English) per ton 4 181 #88 to £89 dec. 
n Wire, Nos. 1 to 16 ere per lb. 6/8 "va 
White Anti-friotion Metals per ton £90 to £345 
Quo:ations supplied by— 
‘a G. Boor & Co. g James & Shakespeare. 
c Thos. Bolton & Sons, Ltd. h Edward Till & Co. 


d Frederiok Smith & Co. 

e Е. Wiggins & Sons. 

f Indis-Hubber, Gutta-Percha and 
Telegraph Works Uo., 144. 


i Bolli gg & Lowe. 

l Riobacd Johnson 4 Nephew, Ltd. 
n Р. Ormiston & Sons, 

r W. F. Dennis & CO. 


Electric Furaaces. — Mr. О. H. Booth describes in 
Canadian. Machinery a new type of cylindrical rotating are 
turnace of inoderawe size for dealing w.th brass and other 
non-lerrous metals, Jor which the advantages are claimed of 
even distribution of heat with consequent long furnace lite 
and low loss of zinc by vaporisation. Ihe furnace, which is 
made in sizes from 200 to 3,000 Ib. capacity, consists of a 
lined cylindrical body with horizontal axis resting on rollers 
driven through gearing by an electric motor. The two elec- 
trodes project through water-cooled apertures in the end plates 
and the single-phase supply is taken to them by contact rings 
on the rotating body. Hand regulation is used in the smalier 
sizes, but, the largest furnaces are fitted with automatic gear. 
‘Lhe lining is cleverly contrived with as few joints as possible, 
and can be renewed without much difficulty. The charging 
door at the end of the furnace is hinged like the breecn-block 
of a gun and swings back with the electrode in its centre and 
all the electrode gear. Before pouring, the furnace is stopped 
with the tap hole at the top, when it is opened by picking out 
the sand plug with a pointed tool, and the furnace is slowly 
rotated until the metal begins to pour. The movement can 
be controlled to a nicety due to the electrical drive. ‘Lhirty 
to forty minutes are required to melt a charge, and with a 
small furnace the energy consumption is about 300 KW.-hours 
per ton. From 600 to 1.000 heats are believed to be obtainable 
without relining, and the electrode consumption in a 250-lb. 
furnace, fairly constantly employed, averages 31 Ib. per ton. 

A novel device described in the Iron Age is a tilting 
mechanism for removing a furnace roof when charging. The 
furnace, as constructed by the Industrial Electric Co., Chicago, 
is mounted upon rocker-aruis, and the roof is suspended from 
a frame which is tilted by a rack and pinion. All electrical 
connections are under the platform of the furnace. The 
motors for controlling the electrodes are mounted on the 
back of the roof frame. When the roof is tilted back the most 
bulky scrap can be dropped directly into the furnace as cold 
stock, pre-heated scrap, or melted metal. The furnaces are 
built in 2, 4, and 7-ton capacities, and are arranged for two 
or three-phase current.—Technical Review. | 
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PERMANENT MAGNETS IN THEORY AND PRACTICE. 


By S. EVERSHED, M I. E. E. 


[ Résumé of paper read before the INSTITUTION OF ELECTRICAL ENGINEEBS, | 


REr&BRING to the difficulty of compressing the paper, which 
represented the work of 20 years, into the time available, the 
author made no attempt to read it, but delivered an exceedingly 
interesting lecture on its contents, of which the following is an 
outline :— 

Ampére suggested that the magnetism of & permanent magnet 
was due to electric currenta flowing in molecular circuits ; this 
hypothesis was now accepted, and Ewing's theory of the inter- 
actions between neighbouring magnetic molecules with its aid fully 
explained the phenomena of the cyclic curve of magnetisation. 
The electron theory showed how the Ampére elements were con- 
stituted, consisting of a system of electrons moving with very high 
velocity in orbits round a nucleus ; the existence of the molecular 
currents would be assumed, but for simplicity the molecule with 
ius system of electronic currents would be represented by an 
imaginary circuit or current ring," carrying a permanent and 
constant current, and behaving magnetically like the actual 
molecule. It was assumed that the rings were immersed in 
the universal magnetic medium of space. 

Magnetisation of iron was effected by turning the molecules so 
as to co-operate, by the application of an extraneous magnetic field, 
which applied ап orienting torque to the current rings (it did not 
" magnetise" anything). On removing the applied field, the mass 
of current rings was left in & more or less oriented condition, 
defined by their orientation angle 0. The magnetised iron would 
now possess an inherent magnetomotive force Е in the direction of 
the field, the oriented mass of rings creating induction in that 
direction. 

Ohm's law held good in the magnetic as in the electric circuit. 
An electric current could be changed by changing the resistance in 
the circuit, or by making an addition to the electromotive foroe. 
In a short-circuited battery of electromotive force E and resistance 
в the current I; = E/R—here called the ‘self-absorbed ” condi- 
tion. If now an external inert resistance r were added to the 
circuit (an extended circuit), the ourrent would be decreased, 
requiring less E.M.F. to maintain it in the original resistance В, and 
setting free a surplus motive force which, when equilibrium was 
restored, would just suffice to maintain the diminished current in 
the external resistanco r, so that І, = E/(R + r), or if v = 1, r. 
B = I, В + V. Or the current may be equally diminished by 
inserting an opposing E M.F. e in the circuit, when 7, = (E /a 
or E = I: k + e. It would bo seen that v = e, or the opposing 
motive furoe applied to the self-absorbed circuit to produce the 
same change must be numerically equal to the surplus motive force 
set free in the extended circuit, but of opposite sign. 

The statement was equally true for complete magnetic circuits, 
whether containing iron or not, because in the magnetio medium 
there was strict proportionality between motive foros and flux. 
On the hypothesis of molecular currents and one universal magnetic 
medium, the word '' permeability " ceased to have any meaning. 
The author showed that, as in the case of the electric circuits, 
t0 in a magnetic circuit the flax could be diminished either by 
extending the circuit, or by applying an extraneous motive force in 
the negative direction without alteriog the circuit. In the former 
case (extended circuit) he obtained the numerical relation 
r= В + O where F = inherent mag netomotive force per cm., 
В = the magnetic induction, and ф = the surplus magnetomotive 
rorce not required to maintain the flux in the magnetised body 
itself. In the latter case (self-absorbed circuit) he obtained 
F = В + Н, where н was the extraneously applied motive force. 
and B was the resultant flux density, due to the combined action of 
F and H per om. If H were chosen so that B = 8, and ғ the same 
in both cases, it followed that ф = н; for equal change in the 
magnetic flux, the positive surplus motive force per om. of steel 
in the extended circuit was numerically equal to the negative 
extraneous motive force per om. of steel applied to the self-absorbed 
circuit, 

After showing, on the basis of known and assumed electronic 
data. that the electron theory would fully account for the magneto- 
motive force inherent in iron (which was equivalent to a magae- 
tising force of 17,000 ampere-turns per om), the author proceeded 
to discues the design and predetermination of permanent magnets. 
The function of these, he said, was to maintain magnetic energy in 
some particular space such as an air-gap. The primitive equations 
were, for terminal flux, в = ЗА, and for terminal potential 
difference v = фі. The magnetic energy was Bv. To pre- 
determine the characteriatics of a magnet it was first necessary to 
determine the B H curve of demagnetisation of the steel. A typical 
curve for tungsten magnet steel was shown (fig. 1) in which 
B — flux density, and H the extraneously applied motive force per 
cm., to which ¢, the surplus motive force, was numerically equal. 
Neglecting leakage, and denoting the length and sectional area of 
the core by L and A respectively, the relations between the factors 
of energy B and v and the dimensions of the magnet were В = BA 
and v = L. Any flux density 8 might be chosen, and by making 
A = B/8, the соге would deliver the desired terminal 
flux; and if the corresponding value of 4$ were taken, 
by making L = /, the required terminal potential 
differenoe would be provided. But if economy of steel or of 
Space were aimed at, such haphazard design would not serve. 
The energy requirement must be taken into account. The energy 
equation was obtained by multiplying the two primitive equations 


together, BV = BLA, where BV was the amount of energy 
maintained in external space by а volume of steel L A in which the 
flax density had the value 8. The product 8 & was the available or 
useful energy per cubic om. of magnetised steel. The volume of 
steel = ву/З ф во that to use the least volume of steel, В ф must be 
& maximum. Its value might be plotted agsinst flux density, as 
shown on fig. 1, on the right, and the maximum value was then 
seen at a glance, giving at onoe the "economic density." The 
economic dimensions of the magnet core could then be determined 
by inserting the values of Sand ¢ in the primitive equations. 


Test piece Bsz. Л. 


F1G. 1.—Typical demagnetisation curve for magnet steel, showing 
the derived curve of the energy product 8 9. N.B.—Numbers 


on the energy scale when multiplied by 1000 / 8 т give the energy. 


in ergs. 


The author then dealt with the question of leakage, and showed 
how the formula coul be applied to the design of economic 
magnets and the pred.t:rmination of their performanoe, giving 
examples which showed that & very high degree of accuracy was 
attainable. In the course of a summary of the paper he said :— 

Throughout the paper the underlying purpose has been to gain a 
clearer view of fundamental matters and to build up a theory of 
the permanent magnet consistent with present-day knowledge, and 
readily applicable to the practical problems of design and predeter- 
mination. | 

The gathering together of molecules of equal magnetic moment 
into concentrated groups need not be regarded as the sole possible 
mode of departure from uniformity which will endow the mass 
with the necessary power to form local bonds of mutual induction. 
Any kind of molecular variformity which, in effect, brought about an 
unequal distribution of the molecular magnetomotive forces, would 
give rise to & similar state of things. And in view of the inoreased 
ability to maintain itself in a partially-oriented state, which iron 
exhibits when carbon and other non-magnetic substances have been 
introduced, it seems by. no means unlikely that the necessary 
departure from uniformity may consist in the congregation, in one 
mass of equally-spaced molecules possessing unequal magnetic 
moments ; some stronger, some weaker, than the average. As a 
limiting case, we may imagine the presence of non-magnetic 
molecules distributed throughout a mass of magnetic molecules. 
Such an arrangement would provide magnetically vacant spaces for 
the propagation of local fields of mutual induction, in much the 
same way as the concentrated groups which we have taken as a 
simple example of variformity. 

As а corollary to Ewing's theory, the hypothesis of molecular 
variformity appears to be necessary to account for the facts of 
permanent magnetism. 


DISCUSSION IN LONDON. 


Mr. Н. B. ATKINSON opened the discussion, and described 
the excellent paper as the result of 25 years’ work on the 
part of the author. It would rank as a classic with those 
papers presented by Hopkinson and Kapp in 1536; it was a 
monumental work. The paper contained the first clear state- 
ment on the subject that had been put before the electrical 
world. The author's method of predeterinination for the 
purpose of the design of magnets was one that could be used 
by engineers. The trouble to-day, he thought, was that 
engineers were not thinking sufliciently in terius of electrons, 
of electron currents. With regard to the author's statement 
that the ‘‘energy,of an electric current being kinetic, апу 
two or more current rings will tend to turn on their pivotal 
axes in directions which will increase their joint energy ” he 
thought that only held if the energy was maintained constant 
by external means. Again, the statement that the ‘' enegry 
of the mass will be increased if any two or more rings turn 
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round until they possess a inagnetic axis in common " was 
erroneous; on the conirary, ше energy would diminish, ш 
nis орицоп, oU per cent. ‘Lhuse statements of ше author 
referred to wnav would happen ошу и We currents ш the 
cous were mamtained constant by an external battery ара 
not under other conditions. Міш regard to the predeter- 
mination of a ring magnet by step-by-step integrauon, the 
author in this way obtained a number of corresponding values 
of width of air gap and terminal flux, but the late Dr. 5. P. 
Thompson had shown experunentally that no change in flux 
whatever accompanied variation of the air gap. These mat- 
ters were referred to in the tenth Kelvin lecture delivered 
by the speaker last year. However, the speaker thought that 
the author's reasoning was correct, and would help greatly 
to clear up many doubtful points. Both the author's and his 
own theories, he felt, were correct mathematically, but some 
change in the interior mechanism of the author’s was neces- 
загу so that it would conform with experimental facts. 

Dr. С. Kapp complimented the author on the extremely 
able manner in which he had prepared his paper. ‘lhe 
object, he thought, should be to strive to help the steel 
maker; to tell him how to vary the constituents or the treat- 
ment of his materials so that he could produce the desired 
material. In the early days wrought iron was specified for 
dynamo magnets, but to-day he thought that Shettield could 
say that it had produced cast steel which would give equal, 
if not better, results than iron. He thought it very desirable 
to formulate a theory that was capable of being put into 
everyday phraseology, so that they could give the steel- 
maker the information he required. 
about the iron-cobalt-carbon-chromium steel mentioned in the 
paper would be very welcome. 

Major K. EDG(UMBE thought they were indebted to the 
author for giving them a classic paper which contained much 
inforination of which they had long been in need. They 
would now be able to deal with iron magnets as easily as 
they could with coils, but his opinion was that the pre- 
determination of the qualities of а magnet and its design 
should be kept separate. The author's apparent object of 
obtaining the maximum possible energy from а minimum 
volume of steel was good, but was he sure that that method 
would give the desired permanency? ‘There were two forms 
of permanency; first, for magnets used in such devices as 
magnetos, &c.; and secondly, for instrument magnets. The 
former magnets had to withstand a good deal of vibration, 
&c., and it was not of much consequence if their total flux 
decreased slightly, but with the latter type of magnet it was 
a serious matter if the flux varied by more than 1 per cent. 
With regard to symbols, some of those used in the paper 
did not meet with the speaker's approval. Some of them 
were in exact opposition to those selected һу the International 
Electrotechnical Commission after a great deal of labour, and 
it was to be regretted that the author had struck out on his 
own instead of falling into line and adopting the standardised 
symbols. 

Prof. Е. W. MARCHANT said that the paper very clearly 
explained the position of the subject under discussion. It 
gave promise of much improvement in magnetic materials. 
The fact that the atomic weights of all strongly magnetic 
materials were very nearly the same was of much interest. 
Some substances, such as maganese and silicon, had the 
power of destroying magnetisin, but could not produce it 
themselves. The atomic weights of non-magnetic substances 
differed appreciably from those of magnetic materials, and 
it would be of much interest to know whether any relation- 
ship existed between them. The paper raised hopes of 
obtaining the required steels bv means of heat treatment, 
or һу altering the molecular structure, the tribal arrange- 
ment as the author termed it. of the material. The author 
had shown them how to look at the subject from a new 
point of view which would be of extreme value. 

Mr. Н. M. Dowsett, whose remarks were illustrated by 
lantern slides, said that the very determined effort the author 
had made to build up а consistent theory of magnetism pro- 
ceeding step bv step from the inter-atomic electron ring to 
the commercial permanent magnet, would he welcomed by 
everyone who desired to see physics and engineering practice 
brought into one consistent scheme of evolutionary develop- 
ment. The weak link in the chain was the character of the 
Inter-atomic electron current, which depended on the struc- 
ture thev postulated for the atom. In order to endow the 
atom with magnetism it was necessary to assume that the 
electrons were rotating rings, and were themselves magnetic. 
Some years ago he attempted to construct an atomic model 
which would satisfy the requirements of the physicist and 
of the chemist, and vet would be subiect to the gravitational 
and electrodynamical laws. The principal obstacle in the 
way was the physicists’ assumption, as the result of many 
experiments, that the total number of electrons in the atom 
could not very much exceed the number representing its 
relative atomic weicht in the periodie series of the elements. 
and that the positive charge whose constitution апа place 
in the atomic structure thev knew nothing about, must. 
therefore, be credited with practically the whole mass of the 
atom. If the whole mass of the atom could be said to be 
due to the united masses of the electrons—as was at first 
assumed hy. J. J. Thomson—and the positive charge and the 
balance of the electrons above the atomic number could be 


Further information . 


so arranged in the atom as to be practically insensitive to 
most means of experimental researcn, that difficulty would 
pe removed. Proceeding on these lines, the speaker ваа 
he had devised a 1inodei, which he illustrated by lantern 
slides, Which was able to act electrically, chemically, and 
radioactively in a manner which could satisfactorily explain 
experimental results. Ніз present object was to show that 
it was possible to devise a simple type of atom which con- 
formed to the laws of electrodynamics, and also afforded a 
reasonable basis for a complete theory of magnetismu which 
would start with the constitutional movement of the elec- 
trons in the atoin. 

Mr. A. P. Youna, in congratulating the author on his work, 
said that they had imagined that they had discovered some- 
thing new when during the past five years they began to 
plot betaphi curves in order to judge the quality of magnet 
steels, and to apply the product curve to the design of a 
permanent magnet. The author, however, told them that 
he had first used the method 18 years ago, which showed 
how far behind they had been. It was curious that although 
an alloy of three parts iron to one part nickel produced a 
non-magnetic metal, when heated to a temperature of 1,000 
deg. and cooled in air the substance immediately became 
magnetic. He had recently heard that an American claim 
was that the permanent flux was improved by magnetising 
the material at а temperature of 200 deg. below zero. Another 
interesting metal was the cobalt steel mentioned by the 
author. The paper would cause them to think about the 
why and wherefore of such effects as he had mentioned; 
they had been given a lead, and good results would follow. 
In the future they needed to think more in terms of the 
atom when seeking solutions to their difſiculties. | 

Dr. Е. Н. Rayner said that the paper raised again the 
question, what was the basis of the characteristic of ferro- 
magnetism? The modern conception of the atom was a 
planetary system of electrons, each possessing а charge of 
negative electricity, gyrating round a central positive system. 
The number, and perhaps arrangement, of electrons was 
directly associated with the atomic weight; and, therefore, 
with the characteristics of the atom, and gave each element 
its particular properties. In the general case such a system, 
if the electronic orbits of a single atom were arranged in- 
definitely in space, would exhibit no magnetic polarity. In 
order to exhibit polarity there must be more or less con- 
centration of the motion of the electrons into one direction 
such as existed in the solar system, all circulating roughly 
in one plane, or at least on the surfaces of something like 
cylinders. An atom, or system of atoms, which | 
a polarisation of euch a type, would in general have its 
external field largely neutralised by neighbouring ones, as 
they would tend to line up so as to produce a closed field. 
In order to exhibit polarity in the mass, it would appear 
necessary that, under the influence of an external field, for 
instance, the motion of the individual electrons in large 
numibers of atoms must be induced to rotate about axes 
more or less parallel. It was possible that in many atoms 
there was some particular constraint, associated with the 


distribution of electronic motion, which prevented the action 


of an external field producing this orderliness of motion 
necessary for the production of general magnetic polarisation. 
Such bodies would be non-magnetic. This would also be the 
case if, in spite of orderliness being part of the nature of 
the electronie motion in the atom, the constraint were due 
to the arrangement of the molecular or larger aggregation. 
There remained the crux of the problem, if such ideas cor- 
responded to anything approaching the structure of the atom, 
how to explain why iron was almost unique in its properties. 
The electronic theorv differentiated atoms of the various 
elements largely by the number of electrons in the atom. If 
they had a system of № electrons, or electronic systems. 
it was possible to arrange such a number of electrons in very 
simple svminetrical svstems, which might be illustrated bv 
the corners of a cube which had 9? corners, or by the sides 
of an octahedron which had 9? sides. A similar symmetry 
was obtainable if they had X3 systems. The atomie 
weight of iron was about 5 6, or 7&2, and it might be 
that this chance possibility of a peculiar symmetry endowed 
the atom and its agglomerates with the properties of ferro- 
magnetic bodies. "There was also a peculiar symmetry asso- 
ciated with the number 7. For instance, & regular hexagon 
was formed by one central point and six surrounding it st 
equal distances from the centre and from each other. Such 
a system might be regarded as composed of six equilateral 
triangles, and such a figure in one plane could only be 
formed bv a 7-point tvpe of symmetry. The other elementa 
which exhibited magnetic properties, and which. alone, or 
associated with certain other elements, as in the case of 
manganese in the Heusler alloys. were all verv close to 56 
in atomic weight as Prof. Marchant had stated. The four, 
manganese, iron, nickel, and cobalt lav between 55 and 59, 
while there was а relatively large jump to chronium 52 below, 
and to copper 63 above, both of which were non-magnetic. 
If thev assumed that electronic number distribution de- 
termined atomic properties, including magnetism. then it 
would appear that atomic weight, which was associated with 
electronic number, must govern such things as magnetic 
properties, and magnetic properties must be the result of 
something dependent upon number and probably upon a 
peculiar symmetry associated with number. 
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Colonel R. E. B. Crompton, C.B., welcomed the paper as 
an epoch-making one, and said it reminded him of the old 
days. ‘Lhe discussion would not end that night; the paper 
would continue to be discussed by electrical engineers the 
world over for some considerable time to come. It had given 
him keen delight to send copies of the paper across the water 
to Dr. Steinmetz and others, to show them that they were 
still capable of doing things in this country. Не, however, 
wished the author had adopted a different course with regard 
to the symbols he had used. There was no reason why he 
should have selected à new set when there already existed 
an international set. 

Mr. S. EvERsSHED, in his reply, said it was impossible to 
reply to the discussion in the time at his disposal, and he, 
therefore, reserved his full reply for publication in the 
Institution Journal. He would feel that his work had not 
been in vain if the paper, as Mr. Young had said, would 
start other men thinking, and lead to something being donc. 
It was not permissible to discuss the Kelvin lectures, and 
they had, therefore, not had the opportunitv of pointing out 
the fallacy in Mr. Atkinson's argument. With his theory it 
was difficuit to see how there would be any magnetism at all, 
and there would certainly be no permanent magnetisin what- 
ever. The speaker felt that theres must have been something 
wrong with Dr. S. P. Thompson's experiment mentioned by 
Mr. Atkinson. The flux variations were so small that unless 
the experiment were made with extraordinary accuracy they 
were liable to escape notice. Finally, the author defended 
the use of his own set of symbols in preference to the inter- 
national ones selected by the International Electrotechnical 
Commission. 


CORRESPONDENCE. 
Lettera received by ws after 6 P.M. ON TUESDAY cannot appear until 
the following week, Currespundents should forward their commun 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


| Trading Restrictious. il 
` Referring to а letter headed as above and signed In- 
terested," which appeared in your issue of the 30th ult., I 
have pleasure in sending herewith replies to the writer's ques- 
tions :— 

1. Can any contractor stock, advertise, or sell lamps which 
are not controlled by his Association?  (Viz., E. L. M. A.) 

Yes, excepting as provided for in answer to the second 
question. | = De 

2. Can any graded retailer stock, advertise, or sell metal 
filament lamps of any other than Association makes? 

A graded retailer agrees not to advertise, stock, or solicit 
orders for lamps of non-Association make in return for special 
discounts over and above trade terms, but may sell euch 
lamps on demand. | 

The writer quotes the following clause from a retailer's 
agreement :— 

" We agree not to advertise, stock, or solicit orders for 
inetal-filamment lamps of any type or group of other than Asso- 
clation makes (as set out in previous page).“ ! 

This clause means exactly what it savs. A graded retailer 
may supply non-Association lamps in fulfilment of an order 
received by him, but in consideration of special terms agrees 
not to push the sale of other than Association lamps. If a 
contractor wishes to reserve the right to advertise, stock, or 
licit orders for non-Association lamps then he can do this 
and still buy Association lamps at ordinary trade terms. 


J. E. Edgecombe, 
; Director, 
- . Electric Lamp Manufacturers’ Association 
London, E.C. of Great Britain, Ltd. 


May 11th, 1990. 


City of York Advertisements. 


With reference to the York advertisement and the com- 
ments in your issue of Mav 7th, I ain glad to see that someone 
has raised the question of salaries of staff engineers, and. I 
am quite in agreement with your correspondents. As еу 
state, present salaries are а poor return for time and money 
spent in technical training. E 

The manual workers are in a much better relative position, 
because years ago they realised the value of co-operation. In- 
dividual effort, however praiseworthy. is not much use. The 
Electrical Power Engineers’ Association has for the past two 
years done its best to improve the status of staff engineers. 
and has at last secured consideration of our claims. 

Should this letter come to the notice of staff engineers who 
are . not members, I would ask them seriously to consider 
whether they wish to go on taking benefits for which thev 
have not worked, and. towards the attainment of which they 
have not contributed? Association means strength. Remem- 
ber the bundle of sticks. j 

Join the Association now. Work for it. Don't be content 
until every available man in your station is a member. 


Sic Itur, 


Emergency Braking. | : 


A short while ago, there appeared in your 7 Correspond- 
ence columns a series of letters dealing with the emergency 
braking of an electric street car. i 

If the mechanical and magnetic brakes had failed, and by 
some means such as a section breaker opening or the trolley 
leaving the wire, and thereby cutting the line current off, 
it was necessary to stop the car, one would proceed by open- 
ing the main switch, placing the reversing lever of the con- 
troler in the reverse position, and feeding up to the first 
parallel noteh. "This method will, without a doubt, stop the 
car, assuming that both motors are working. 

But supposing that previously there had been a defective 
motor. and that it had been cut-out' in the controller, 
then the braking effect would be nil. For 16 will be seen that 
when both motors are in operation they are acting as genera- 
tors, and as such they are revolving in opposite directions, 
and they will, through the medium of a controller, tend to pull 
each other up, thus giving a powerful electric braking effect. 
But when there is only one motor working, and the other 
is electrically cut out, there will be no effect. I have tested 
this method on a car equipped with. Westinghouse type T.I.C. 
controllers and Westinghouse type 323 motors. | 

It would be exceedingly interesting if someone could вир- 
gest a method of stopping a car assuming the above con- 


ditions. 
itions C. E. Slack. 


Chesterfield. & 
May 15th, 1990. 
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Battery Symbols. 


Surely " Eau Delun " (ELECTRICAL Review, May 14th), on 
second thoughts, will realise that his reference to the nega- 
tive (zinc) as the element having no standing” casts an 
undeserved slur on an clement which not only is positive, but 
Ix, In truth, the fuel, and to a certain extent the veritable 
source of the cell's energy, in generating. which, it (the zinc) 
is gradually consumed. 

‘Lhe very same energy which, in circuit tracing, is referred 
to as leaving the battery at the carbon or copper or positive 
pole, is due to the self-sacrifice of the zinc. 

Outside the cell, the carbon or positive pole gets all the 
credit for the zinc or negative pole's hard work. However, 
for simplicity in circuit tracing, it 1s advisable that this some- 
what paradoxical convention be adhered to. 

This reminds me of а tragic episode long ago in the late 
seventies, before inspiriting theory had—in “certain quarters 
been to any great extent called in to vitalise stolid practice. 

What in these days would be described as а frantic S.O.S. 
once reached me from a distant official. He had been ordered 
by H.Q. to make some tests with a fair number of Le- 
clanché celis sent out for the purpose—a class of battery he 
had never before scen, his previous experience having been 
confined to Minottos—a kind of Sawdust Daniell, а cell of the 
constant type. 

In those days, when Minottos were set up, it was custoinary 
to use water with which to soak the sawdust; the necessary 
sulphate of zine in solution being subsequently obtained by 
the simple process of short-circuiting the battery on itself for 
something like 94 hours. 

Our friend having set up the J.eclanch’s, had straightway 
short-circuited them, and. 24 hours later, was mystified and 
aghast to find that the zines had inelted into airy nothing- 
ness. They had vanished. 

E. R. B. 


The Policy of the E.P.E.A. 


May we be allowed the hospitality of your columns to refer 
to the published statement of policy during contemporary 
industrial disputes issued by this Association in February, 
1919. 

The National Executive Council of the Electrical Power 
Engineers’ Association in December last unanimously agreed 
to rescind this policy because ef its incompatibility with the 
other functions of the E. P. E. A. as a protective organisation. 

Considerable misunderstanding is arising on account of the 
prevailing impression that this malie is still being adhered 
to by. the Association, and in сае" to renove the misappre- 
hension, we take this opportunity of notifying its rescission. 


W. Arthur Jones, 
“General Secretary, 
Electrical Power Engineers’ Association. 
London, W.C. | 
May 18th, 1920. 


[The statement of policy was published in our issue of 
February 28th, 1919, р. 241.—Eps. Exec. Rev.] 


Electricity on the Farm.— A Spalding farmer, Mr. F. W. 
Farrow, has had plana of cottages for his workpeople approved by 
the Ministry of Health, and 40 cottsges are to be built forthwith 
on bungalow lines. According to the daily Press, telephones are 
to be installed in each house, which are also to be electrically 
equipped throughout, 
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А VISIT TO LOUGHBOROUGH TECHNICAL COLLEGE AND THE BRUSH WORKS. 


THE members of the South Midland Centre of the Institution 
ol riectrical. Engineers were very fortunate in their choice of 
. day lor their visit to the Technical College and the brush 
Electrical Engineering Co. s works at Loughborough last week. 
About nmety availed themselves of ше opportunjty, апа 
the bulk ol these саше ру motor omnibus from Bunnngham, 
а four hours Journey. Ine main party arrived at the college 
shortly alter 11 aan., and the tour ob Inspection commenced 
at about 11.50. Small. detachments of about eighe visitors 
were put under the guidance of various menibers of the 
statt, wno, with the шешем courtesy, repked to the various 
questions fired at them practically conunmuousiy. ihe nist 
rection of the college wich came unuece novuce Was the 
cabinet-naking department. Here, in what was опшпапу 
а chapel, some beautiful work was being turned out by a 
Number of ex-service men, who showed by actual results 
that at least one educational scheme was ot great practical 
value. In one bay of this building one caught sight of a 
splendidly-finished bookcase, and a great variety of other 
furniture stamped with the hallunark of good imaterial and 
worknianship—dressing-tubles, wardrobes, and bedsteads—also 
called forth admiration from the visitors. 

Leaving the building, the party had to traverse a street or 
two to reach the next department. (Owing to the central 
position of the institute extensions cannot be made to the 
main. building, and in consequence several other buildings 
withit. a short distance of the body of the college have been 
tuken over.) This was the first of the machine shops, and 
the main item of interest was the gear shaping and cutting 
work being done there. The smithy was next visited, and 
a demonstration given on a pneumatic hammer in the centre 
of the shop. The three forges were hard at work, and the 
shop, although small, had a remarkably efficient appearance. 
Upon entering the heavy lathe shop the most noticeable 
features were a large varlable-speed lathe, and another upon 
which hand-wheels were being turned up. The visitors were 
shown some good examples of elliptical collars and eccentrics 
in steel and brass made upon the latter machine. The next 
room to be seen was the automatic grinding and polishing 
department, where eight or nine machines were running. 
In the next shop, where screws were being manufactured, 
the party inspected some highly finished machine vices of 
very sound and accurate construction, and the guide stated 
that a large contract for these vices was being executed for 
Messrs. Alfred Herbert, Ltd. Every screw turned out is 
thoroughly tried on a special testing device, indicating by 
means of à pointer on a dial any inaccuracy in the thread. 
Welding by the electric arc, and also by oxy-acetylene ap- 
paratus was being carried out in the welding shop. The 
electrode in use was a silica-asbestos covered soft iron wire 
with a fine thread of aluminium incorporated. In the heat- 
engine testing shop the party were shown a six-cvlinder optical 
indicator in course of construction, with which indicator 
diagrams will be taken simultaneously from six cylinders by 
means of a tube and diaphragm arrangement oseillating a 
sinall mirror which projects a beam upon a photographie 
plate. A demonstration of the principles involved was made 
upon a single-cylinder J. A. P. motor. A Daimler and an 
80-н.рР. Le Rhone aero engine were started up for the visitors’ 
benefit, which left them rather deafened. Resistance and 
gas furnaces were then inspected, and the party next entered 
the X-rays гоо, Where photographs of inspected work were 
exhibited. One or two sound-looking joints were shown 
to the party, and when the rays were applied the way in 
which the joints had been patched up was very forcibly 
brought out. Some very beautiful and costly photomicro- 
graphic apparatus was seen in the next department, and in 
the same room samples of iron were being subjected to heat- 
ing and cooling tests by means of a small resistance furnace, 
а thermo-couple, and a temperature indicating mirror scale. 
As the allotted time had then reached its conclusion the party 
was forced to terminate the inspection, and passing through a 
nicely appointed students' reading-room, arrived at the dining 
hall at 1.30 p.m., where luncheon was efficiently served by the 
kitchen staff. 

Dr. GARRARD, on behalf of the members of the South Midland 
Centre, rendered thanks to the Principal for his hospitality 
and for the opportunity given to members of seeing such a 
splendidly equipped institute, remarking that it was not his 
first visit to the college. 

Mr. Косек T. Sastry (President I. E. E.), in seconding Dr. 
Garrard's vote of thanks, said that he would extend it bv 
offering the appreciation of not only the South Midland Centre 
but of the whole Institution. 

Responding to the vote, Mr. Н. бснокшл›, M. B. E., ex- 
plained that the enterprise was started with a great deal of 
misgiving as to its success, but he was glad to say that it had 
tuore than justified its existence. The college, he said, was 
based on an Ainerican idea of bringing education and experi- 
ence into closer contact, and followed the linea of &milar in- 
stitutions at Worcester (Massachusetts) and Cincinnati. The 
greatest proof of its.practical value was afforded by the fact 
that engineers, men who knew the kind of training required, 
were sending their sons and other relatives to Loughborough. 
The usual complete course was for fice vears, but а shorter 


course of three years, had also been arranged. The college had 
been organised on a commercial basis, and all products were 
sold at prevailing market prices, and contracts had been 
entered Into with several firms lor the supply of the articles 
muanutacturcd. 

Mr. W. A. BnockiNGTON, education oflicer of the Leicester- 
shire County Council, endorsed. the Principal's remarks, and 
said that the County Council educational authorities looked 
With great pride upon their " child." It then being nearly 
2.0, the party had to leave rather hurriedly in order to com- 
mence the second part of its visit punctually. 

Upon arriving at the Brush works the party was met by 
Inemoers of the company s staff, and was арат split up into 
detachinents, and the inspection commenced right away, it 
being explained that there was a picat deal to see in a very 
short space of time. The works cover a large area, and 
consequently the inspection had to be carried out at a fairly 
quick pace, which at times made опе wish that it had been 
possible to allot a greater time to the visit. The first shop 
entered was the winding department, where was seen the 
construction of many sizes and types of stators and rotors 
in various stages of progress. Some of the most interesting 
features presented to the party in this department were 
coils, &c., of the largest Ljungstrom turbine-driven generator 
constructed by the company up to the present tine. This 
is being built to the order of the Midland Electric Corpora- 
tion, Ltd., and is to have a capacity of 8,000 k. v. A. at 7,500 
volts (6 power factor). It is of the two-phase type, designed 
to run at a speed of 3,000 k. P.. Here was also seen a single- 
phase alternator from the works of the Uxbridge & District 
Electric Supply Co., which was being rewound for three- 
phase. Ihe power used in the works is supplied by the 
municipal authorities of Loughborough, whose supply is 220 
volts, three-wire D.C., and so it is necessary to employ a num- 
ber of machines to convert the supply to meet the. needs 
of the Brush Co. for testing purposes, &c. In the winding 
shop the party was shown a motor-generator set which is 
used to test and dry out the coils of every machine before 
leaving the works. Each phase is tested separately before 
the machine is assembled. The rotor coils shown to the 
party consisted of alternate windings of bare copper and 
copper strip insulated with mica, and impregnated '' Empire 
cloth. The coils of the stator are made up and completely 
insulated before being placed in position, and they are wound 
so as to give the smallest possible potential difference between 
any pair of conductors. The visitors upon leaving the winding 
department were taken to a machine shop where the smaller 
parts of the Ljungstrom turbine were in process of manu- 
facture. Here there were a number of vertical lathes, which 
were stated to be some of the best in the country. One of 
the products of this department is the gland fitted to the 
turbine shaft to prevent the escape of steam. This consists 
of concentric rings, in which the vents are so small as to 
permit the escape of only a negligible amount. In the turbine 
shop, which was next visited, the party was shown the manu- 
facture and assembly of the blades. Jengths of channel- 
shaped steel strip are passed over drums and ground to a 
very thin size before being cut into suitable lengths, The 
rings into which the blades are fitted are mounted on an 
automatic punching machine, which prepares them for 
the reception of the blades. The latter are then fitted by 
hand through a soft metal strip. and: are thus supported 
while being placed in position in the outer rings. When the 
top cover is fixed, these soft metal supports are sheared out. 
The cover plates when fitted are cut out in the centre, and 
are then used for the smaller stages of the turbine—this 
effects a great economy in metal. A seventeen-stage turbine 
was on view in this shop, the inner stages of which were 
arranged axially, and the final stage, catching the exhaust 
steam, was radial. The heavy machine shop came next on 
the route, and here the visitors saw the rotors, which are 
solid forgings, being turned up and slotted ready for the 
windings. The turbine casings are also machined in this 
departinent, and one of the time-saving devices shown to 
the party was a Lancashire Dynamo Co.'s ‘ quick return ” 
planing machine. "The casting being operated upon required 
three small cuts at distances of from two to three feet. 
Travelling slowlv over the surface of the cut the bed was 
released at a high speed, falling to low speed asain at 
the next cut. When the third cut had been made the bed 
reversed and quickly returned to its starting point. The 
testing department, at one end of the shop, where the 
machines are mounted on а platform above а standard con- 
denser, has a capacity for the rial of two 1.500-K w. sets, and 
arrangements are being made for the accommodation of the 
larger sizes. At this end of the shop were the turbines of 
a twin-screw vessel undergoing final adjustment. The tram- 
wav-car and ornnibus department was then visited, and the 
advancing stages of construction were explained. One out- 
standing feature of the work inspected was the great amount 
of bent wood in use which was turned out in splendid con- 
dition. In one part of this shop the vehicles were being 
wired in an earlv stage of construction which, although a 
"reat advantage in тапу respects, gave an impression of 
inaccessibility in the case of the development of a fault. 
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Among the many vehicles undergoing finishing touches were 
cars for Birmingham and other Midland towns. There were 
also two or three of the latest type of L.G.O.C. 'bus with 
wide bodies and side rails in lieu of straps. The last depart- 
ment to be visited was the transformer shop, where various 
points of interest were noted. The largest transformer in 
hand was a 6,250-K.v.A., 3-phase type. The highest voltage 
transformer previously made by the Brush Co..had а pressure 
of 75,000 volts, but one at present under construction will be 
capable of dealing with 150,000 volts. The largest contracts 
for transformers in hand for use with rotary converters are 
32,000 K. v. A. in 38 units, for the B.T.H. Co., and 21,259 Kk. v. A. 
in 24 units, for the G. E. Co. An order for 48 standard trans- 
formers, with a total capacity of 24,000 K. v. A., is being exe- 
cuted for the Yorkshire E.P. Co. In addition to winding, 
testing, &c., the company also makes the cases for its trans- 
formers, two old-type guillotines'' being used for corrugat- 
ing the sheet iron which is built up and welded at the joints 
by oxy-acetylene apparatus. 

Upon the conclusion of the tour of inspection, the visitors 
sat down to a high tea," provided by the management, and 
votes of thanks were accorded to the Brush Co. for а very 
enjovable and instructive afternoon. The party left the works 
for Birmingham at about 6 o'clock. 


COO 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE 


ANNUAL REPORT. 


'THE annual report of the Council of the Institution for the 
year 1919-20 shows that the membership at April Ist, 1920, 
amounted to 8,017, a net increase of 994 on last year's figure; 
it consisted of nine Hon. Members, 1,587 Members, 4,172 
Associate Members, 620 Graduates, 1,152 Students, and 447 
Associates. One hon. member, Prot. Hendrik Antoon Lorentz, 
ot Leyden University, Holland, was elected during the year. 

The military honours and distinctions arising out of the 
war that have been awarded to meinbers during the year 
numbered 171. 

‘The death of 55 members during the vear is to be deplored, 
of whom nine laid down their lives on naval or nulitary service. 
A service in memory of the members of the engineering 
profession who gave their lives in the war was held at West- 
minster Abbey on June 18th, 1918. Ihe number of depen- 
dents of fallen members whose circumstances. would warrant 
assistance from the War Memorial Fund is negligible, with 
the result that a larger proportion of the amount subscribed 
will be available for a suitable memorial in the Institution 
building. The book of biographies and portraits of members 
who gave their lives in the war is in active preparation. 

Owing to the limited number of vacancies reported, the 
Electrical Appointments Bourd has decided that, for the pre- 
sent, meinbers who have served in Н.М. Forces shall continue 
to receive primary consideration. 

On Deceinber 3186, 1919, the capital account of the Bene- 
volent Fund of the Institution stood at £5,709, and the 
accumulated income at £1,750. The donations and subscrip- 
tions to the fund in 1919 amounted to £537. In the course 
of the year 24 grants were made, amounting to £291. 

On behalf of the Institution the Council has accepted a 
benefaction from а donor who desires to remain anonymous 
during his lifetime; it consists of the transfer to trustees 
for the Institution, as a thank-offering to God for mercies 
vouchsafed to the donor during the war, of a sum of £2,000 
5 per cent. War Loan stock on the following terms: The 
interest on the stock to be applied in such a way as the 
Council in its uncontrolled discretion may think fit (a) in 
the first place, to assist the education of one, or more, of 
those of our countrymen, not being a conscript, who has 
served overseas during the great war, and who is anxious 
to enter the profession of electrical engineering, and (b) in the 
second place, and subject thereto, to promote general elec- 
trical research. 

The Council has rescinded the suspension of the associate 
membership examination rules, and in future, unless other- 
wise exempt, candidates will be required to pass the examina- 
tion. In the case of applicants who have attained the age 


of 35, the Council may in its discretion dispense with the ' 


examination and the thesis. ' 

Arrangements are being made for а deputation of the 
Council to wait on Н.М. Commissioner of Works to urge the 
necessity for early reinstatement in the Institution building. 
The return of the Institution to its own premises will compel 
special reconsideration of financial provision for the future, 
and some increase in the subscriptions may have to be pro- 
posed. 

During the vear 67 books and pamphlets were presented 
to the reference library by members and others. The lending 
library is available to those who wish to borrow books, and 
during the. year 667 books were issued to 300 borrowers, the 
corresponding figures in the previous year being 497 and 205 
respectively. The catalogue is under revision. A number 
of valuable acquisitions have been made to the museum during 


the year, notably from the laboratory of the late Sir William 
Crooks, O. M. ! | 

The ordinary meetings held in London have been well 
attended; 17 ordinary, 18 Council, and 121 committee meet- 
ings were held during the year. The papers read during 
the session numbered 32, and 17 lectures were delivered at 
territorial and sub-centres, besides which five papers not read 
at meetings were published in the Institution Journal. | 

During the session the president visited each of the terri- 
torial апа sub-centres in Great Britain, and also the sub- 
centres at Liverpool and Sheffield. Sub-centres were formed 
at Aberdeen, Dundee, Liverpool, Preston, Loughborough, and 
Shettield. The meetings held by territorial centres numbered 
35, and those held by sub-centres 23. 

The Wireless Section of the Institution was formed in the 
spring of 1918; it has held eight meetings, at which the 
average attendance was over 140. The Council has drawn 
up rules for conducting the business of the section, which 
come into operation at the beginning of next session. 

The Intormal Meetings Conunittee has reported satisfac- 
torly; eight meetings were held at which the attendance 
ranged up to 80, and a successful smoking concert was held 
in March, 1919. The meetings are now held fortnightly. 

Since the armistice the Students’ Sections have- shown con- 
siderably increased activity, and a new Students’ Section has 
been formed in connection with the Liverpool Sub-centre. 
The total number of Students’ meetings was 27, in addition 
to a number of visits to works. 

The scholarships awarded by the Council included three 
David Hughes, th:ee Salomons. and one Paul sehclarships, 
all tenable for one wear, the forn e: being of the value of 
£50, and the latter of £25. "This is the first occasion on which 
effect has been given to the Council's decision to extend the 
scope of the David Hughes and Salomons = scholarships by 
opening them to students m the provinces. 

A local centre of the Institution has been established for 
Argentina, with headquarters at Buenos Aires. 

The National Electrical Proving House Ccimmittee’s report 
has been considered by the Board of Trade, end in the sum- 
mary of the Government's proposals publi: hed in August, 1919, 
the matter was referred to as follows: It is proposed to 
ret up at the Board of Trade a Department of Standards, (1) 
to promote and co-ordinate standardisation generally, ара (2) 
to establish and administer such testing institutions as may 
be found necessary, and authorise and, so far as may Бе 
required, supervise the testing work carried out by technical 
institutions, trade organisations, or private concerns.“ 

The efforts of the Institution Patents Committee to obtain 
certain improvements in the patent law were continued in 
association with other institutions in connection with the 
passing through Parliament of the new law (Patents and 
Designs Act, 1919), with the effect that certain modifications 
were made, but on the whole the result was disappointing. 

During the session several deputations representative of 
electricity supply. and organised by the Institution, were 
received by the Controller of Coal Mines with regard to coal 
prices and supplies, and giving to the consumer the benefit 
of the rebate on coal used for domestic purposes. From the 
point of view of electricity supply stations the question of 
coal prices and supplies is still on a very unsatisfactory basis, 
and the Council is to make further representations to the 
Government departments interested. 

The committee appointed to report on regulations for over- 
head power lines (excluding tramway working conductors) will 
shortly present its first report to the Council. 

The Civil Engineers’ Registration Bill, promoted by the 
Institution of Civil Engineers, received the attention of the 
Council and of a special committee during the period under 
review. It is not the intention of the Institution of Civil 
Engineers to proceed with the Bill in the present session of 
Parliament. | M 
The heavy cost of publiceticn has prevented the publica- 
tion of valuable matters which would otherwise have appeared 
in the Journal. With the object of making the Journal of the 
greatest value to the members a Committee of the Council 
has under consideration the question of its future form, and 
whether with a view to economy it should be divided into 
sections of interest to various groups and circulated accordingly. 

The Council has decided to undertake a complete revision 
of the wiring rules. The committee has been strengthened 
by an additional representative of the Electrical Contractors' 
Association and by a representative of the Association of Super- 
vising Electricians. 

The regulations for the electrical equipment of ships were 
published in September. 1919, and were favourably received. 

Llovd's Register of Shipping is to issue a new set of elec- 
trical reculations for work done under its survey, and has 
embodied in them the Institution's regulations. During the 
year one meeting was held of the Standing Sub-com- 
mittee, when an important discussion took place on the status 
of sea-going electricians, with the result that the Council 
communicated the following resolution to the Board of Trade : 
„Thot in view of the growth in the use of electrical power 
on ships, it would be desirable that the Board of Trade 
should consider the advisabilitv of holding examinations and 
granting certificates to duly qualified electricians оп sea-going 
ships." The Council also exnressed willingness to prepare an 
examination scheme, if required. т Жу 

During the past year a large expansion has taken place in 
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the Work of the electrical section of the British Engineering 
Standards Association. Considerable progress has been made 
with mapy inatters of great importance to the electrical in- 
dustry. she closest posible co-operation with the Electrical 
Research Comunttee is assured, and some of the B.E.S.A. 
panels have taken steps in conjunction with that comunittee 
to inaugurate the necessary rescarch work, particularly with 
practice of radiography. 

The organisauon оь the Electrical Research Comnuittee is 
now nearly complete. ‘Lhe researches already in hand have 
been brought into full activity, and a comprehensive pro- 
kamine loc the future has been prepared. ‘The researches 
initiated by the Institution are being continued under the 
control of the Committee, and arrangements are in hand for 
u rapid extension of programme. Я 

The draft memorandum and articles of association of th 
proposed Society of Radiographers have been approved by the 
Board of Trade. ‘The principal objects of the society are to 
ensure that only adequately trained radiographers are em- 
ployed in electromedicai work, and to promote the science and 
practice of radiography. | 

The Council was asked by the Ministry of Munitions in 
1916-to nominate а repie-entative of the Institution to serve 
upon the Nitrogen. Products Comittee. The Institution's 
representative was appointed chairman of the Power Sub-com- 
mitte of the Nitrogen Products Coninittee, and a letter of 
appreciation has been received from the Ministry of Munitions 
acknowledging the services which the Institution rendered in 
this important work. 

In response to a request from the Ministry. of Transport, 
the Council has nominated members to represent the Institu- 
tion on the advisory panels from which committees of the 
Ministry are selected. 

The annual accounts show that there is a margin to the 
good on the revenue account for 1919 of £1,495, which amount 
compares with £1,270 in 1918, an increase of £224. The assets 
stand at £141,212, against liabilities of 443.222. le ing a 
surplus of £97,990, an improvement of £6,241 on last year's 
figrures. 

The annual report of the Committee of the London Students’ 
Section states that the Council considered all Students’ papers 
read in the wears 1915-19 for the revival of the award of 
premiums, which was made at the end of last session as 
follows: — A premium of £10 to Mr. R. L. Smith-Rose, B.Sc., 
and premiums of £5 each to Messrs. A. G. Everett, В. T. 
Fleming, Б. Gates, E. A. Guthrie апа A. С. Ramsey. In 
future the Council has decided to award three premiums of 
the value of £15 each. In the present session these have been 
awarded to Messrs. C. E. Webb, B. S., E. T. Norris and J. 
Scott-Taggart, М.С. The British Electrical and Allied Manu- 
facturers' Association has offered prizes of £10 each for papers 
by Students suitable for publication in the B. E. A.- M. X. Journal. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Szrron-Jonas, O' DMI AND 
STEPHENS, Chartered Patent Agents, 985, High Holborn, London, W. C. 1. 


12.156. Electrolsice manufacture of metallic sulphides for use as vulcanis- 
ing pigments." €. О. Grime May 3rd. 

12.169. „ Electric machines. for perforating designs in paper, leather, 
fabrics, &c.“ H. Н. Сивект and J. II. Morey. May 3rd. 

12.181. Means for operating diaphragm horns." J. Ercutis S. May. 3rd. 

12.182. Eleciric. switches." J. Ereuzins. May Ard. 

12.215. Apparatus for self-regulation of dv ramos. running at varing 
speeds." А. H. B. 1 Db. Мау Ard. 

132.222. Spark plugs.“ J. IN and <. E. Pace. May 3rd. (United 
States, November th, 1918.) 

12,225. “ Devices for controlling electric discharges through gases and 
vapours and methods of operating said devices.“ Вкпіљи Viromsoxn-HOustan 
Co. (General Electric Co.). May 3rd. 

12.229. Times ontrolled. circuit«ontrollezs;" G. IL. Наа. Mw 3rd. 

12.231. ©“ Means for arranging electrodes in vicuum tubes" Коом Swas 
Ei. cr Co. and J. Scorr-laccagr.. May 3rd. 

12.253. Electrodes for electric batteries, &c." A. Росснмх. May 3rd. 

12.264. Negative electrode for electric accumulators.” A, Poccnus. Мау 
Ir d. | 

12.274. '' Fittings or sockets for. electrical conduits.” J. Je. Мау 4th. 

12. 2750. Electric. light fittings.“ W. S. T. Harps. Mav 4th. 

12.279. Electric. lanterns.“ ErAND²U]] Co. and A. Н. MIL uSs. May 4th. 

12.255. Indicator for electric bells.“ C. LoveRSsIDGE, Мау 4th, 

12.291. Telephone systems.” Attowatic TELE NE MANUFACTURING Co. 
(Automatic Electric Co.). May 4th. 

12.405. Magneto motor." DX. SccuossawseR. May 4th. 

13.307. “ Arrangement lor production of sustained electrical vibrations for 
wireless терор and telegraphy, & с” Soc. [NDECFNDANTE DE ТЕ ЕСКАГШЕ 
sass Fit. May 4th. (France, November Sth, 1919.) 

12.312. Telephone systems." WESTERN Ei. SCR Co. May 4th. (United 
States, May 5th, 1919.) 

12,332. “ Electric switches, &c." Н. E. Оохмітнокхе. Мау 4th. 

12,334. ‘* Air-cooled electric motors. M. J. Pertz, M. Stamm and Н. 
Tucker. May 4th. е 

12,338. '' Remote-control circuit-breakers, Kc.“ J. Hart. May 4th. 

12.342. High-voltage distributors for electrical ignition apparatus.“ Акт. 
Ges. Brown, Boveri ЕТ Cie. May 4th. (Switzerland, Мау 14th, 1919.) 
12.343. Arrangement of distributor brush-holders lin — magneto-jynition 
apparatus for internal-combustion engines,.“ NcINTILLA,— May $th. (Switzer. 
land, May 15th, 1919.) 

12.345. Thermostatic apparatus.“ 
C. E. H carson). May 4th. 

12.952. Devices for cooling eleetrle machines," P. EHRMANN. 
(France, April 4th, 1912.) 


W. Moow and J. Кїн. (executors of 


May 4th, 


12,372. Electric crucible ovens.” 
25th, 1919.) 

12, 75. Starting devices for internal-combustion engines. R. Boscu Акт. 
Gis. May 4th. (Germany, February 13th, 1915.) 

12,389. '' Electric cooking apparatus." S. ГРьксгум. (De Mattetis Broiler 
System Со.). May 4th. 
12.402. Electric operated hainmers.“ S. W. M. Колоск. May 4th. 

12.407. High-speed telegraphy.” J. SwiNBURNE. May oth, 

12,4% "" Vacuum-cleaner electric cord take-up.” Iz. J. Tamakis. May Sth. 

12,433. '' Electrically-driven winches.” W. H. Scott. May oth. 

12,456. *' Electro-chemical. de-rusting and cleaning process."  Ewrsco, Lib. 
May Sth. 

12.47%. Reversing of  alternating-current shunt 
SCHUCKERTWERKE. May oth. (Germany, April Sth, 1914.) 

12,1766. Methods of transmitting Wireless Messages.” 
Акт. Ges. Мау oth, (Germany, April 24th. 1918.) 

12.450. Blecuric vehicles." N. eM. Мау oth. 

12,451. “ Electric. furnaces.” British ‘knomsoN-Houstox Co. and G. J. 
Клан. May oth. 

12.1482. Slou- motion демесе for clectric rheostats and controllers.” 
Бизин THowsox-Houstox Co. and J. ссох. Мау Sth. 

12.488. Directing electric waves in wireless telegraphy, &c." F. J. В. 
CiuncakgT.— May oth. 

12,546, ** Telephone exchange Улеп." 
(United States, August 17th, 1910.) 

12.513. Starting device. for. internal-combustion engines.“ R. Boscn Акт. 
Ges. May Sth. (Germany, July l4th, 1915.) i 

12,522;3. " Electrical contact-makers for stecring-wheels of motor-vehicles.” 
J. L. Scort. May Sth. 

12.525. Telephones." T. M. INMaN and Tre Келу Automatic TELEPHONE 
Co. May 5th. 

12.529. Electric tail lamps for motor cars, &c." E. Jones. May 6th. 

12,533. * Electric. switches.” E. CusNIiNGHAM.. May 6th. 

12.54). * Protective apparatus for alternatinjg-current. systems.” C. C. 
GakkAakD, AL E. McConr and А. Н. Клһлхс. May Gth. 

12,567. "'' Electrodes for secondary or storage batteries." J. M. MApN. 
Mas brh, 

12,584. '' Means for insulating circuits and for supply of electricity to cir- 
син.” A. R. Aces. May 6th. 

12,586. '* Method of fixing electrodes. to insulators of sparking plugs." W. 
R. Marsus. May 6th. 

12,5902. Electric tumbler switches.” W. Mancurster and M. J. Кликс. 
May Gth. 

12,5343. " Recording mechanism for electrical sign telegraphs.” H. K. 
linkkis. Мау Gth. 

12.5 0. Method of driving electric centrifugal machines having mechancial 
unloaders,"— W. Hir (8. S. Hepworth & Co. and E. M. Mackintosh). May 6th. 

12.616. Manufacture of electric wires and cables." Н. Оквлссе. May 6th. 
(France, Deceinber 23rd, 1919.) 

12,656. '* Electric tramway safety guard. for trolley.” J. & R. F. Erts. 
May 7th, 

12,062. ** Electro position of iron alloys.” S. O. Cowrrr-Coies. May 7th. 

12,669. *' Electrical fuses.” F. Winer. May 7th. 

12.6870. © Electrivai terminals.“ F. Wimmer. May 7th. 

12.678. Improvin cutting qualities of razor blades, &c., by electricity." 
T. F. Gaynor. May 7th. 

12,682, *' Means for amplifying sounds of receivers of telephonic, &c., in- 
struments.” F. Н. Gornek. May 7th. 

12,701. ''Pro«ss of manufacture of perborates Һу electrolysis." H. G. C. 
FAIRWEATHER (Fredriksstad Elektrokemiske Aktieselskabet), May 7th. 

12.712. Means for advancing and retarding spark in internal-combustion 
engines.“ C. A. VaxpreRveLL & Co. and W. G. Warp. May 7th. 

12.716. X-ray plates," A. I.. Laxpau and L. A. Levy. Мау 7th. 

12.717. Systems of electric ship propulsion." British Titomson-Houston 
Co. (General Electric Co.). May 7th. 

12.718. Electric heating devices." 
Electric Co.). May 7th. 

12.720. Means for drving ink and discharging electricity in printing." W. 
Н. Єнаїрмах. May 7th. 

123.754. '' Means for transmitting electric current to electrically-driven. motor 
vehicles.“ €. G. L. Jer. Mav 7th, 

12.7735. Electric gramophone.” A., S. T., W.. and M'. J. Keast. Mav Bth. 

12.788. Sparking plugs." H. B. Raxsom and F. J. S. Тномѕом, May Bth. 

12.718. Portable electric lamps.“ J. H. Berry and D. W. Jous. May 8th. 

12,808. *' High-frequeney signalling systems.” Burris Tuousos-lHotvsrow 
Co, (General Electric Co.). Мау 8th. 


C. 5охсім, May 4th. (Italy, April 


motors.“ SIEMENS- 


SiEMENS & HALSKE 


* 


Westerns Evectric Co. May 5th. 


Вкітѕн Тномѕох-Носѕтох Co. (General 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and ali subsequent proceedings will be taken. 


> 
1916. 


10.468, WIRELESS TELEPHONE SYSTEMS, British 
(General Electric Co.). October 301h, 1916. (141,386.) 


Thomson-Houston Co. 


1917. 


6.2. ELECTRIC MOTOR CONTROL SYSTEMS, British Thomson-Houston Co. 
(General Electric Co.). May 15th, 1917. (141,387.) 


1918. 
20,5357. RAILWAY SIGNALLING SYSTEMS. McKenzie, Holland & Westinghouse 
Power Signal Co, and T. J. Hornblower. December 10:h, 1918. (141,402.) 
30.757. ELECTRIC. FIRING OF EXPLOSIVE MINES. J. I.. V. da Cruz. Decem- 
ber 17th, 1918. (141,404.) 
| 1919. 


396.  MiskRS' sarety cases. G. & J. Oldham. January 6th, 1919. (141.409) 

1,115. SPARKING PLUGS FOR INTRRNAL-COMBUSTION ENGINES. V. Joly. Janu. 
ary oth, 1919. (141,435) 

6.760.  ELECIRIC. TRANSFORMERS. 
18th. 1919. 141.480.) 

7102. Акс таме. S. E. Crick. March 21st, 1919. (141.483. 

13.290. Sparking гс. W. U. R. богеһат. May 27th, 1919. (141,532) 

14.409. MIXED MANUAL AND MACHINE-SWITCHING. TELEPHONE EXCHANGE SYSTEMS, 
AND THE DESIGNATION OF SUBSCRIBERS LINES THEREIN, Western Electric Со. and 
G. Deakin. June 6th, 1919. (141,550.) 

15.335. MEANS FOR MOUNTING ELECTRODES EMPLOYED IN THE PREVENTION OF 
CORROSION IN. STEAM BOILERS, CONDENSERS, AND THE HIKE. A. S. Gush. June 
Isth, 1919. (141,559.) 

17.316. EveciricaL FIRE-ALARM. sysiews. E. C. R. Marks (Spardon Elec- 
trical Products Co.). July 9th, 1919. (141,577 

18.027. APPARATUS FOR CONVERTING DIRECT ELECTRIC CURRENT INTO mon- 
FREQUENCY ALTERNATING CURRENT. А. W. Dale. July 18th. 1919. (141.584) 

18,522, WIRELESS DIRECTION-FINDING APPARATUS. C. K. Chandler. July 25th, 
1919. (141.587.) 

19,377. Exectric switcues. E. M. Hewlett. October 31st, 1918. (134.519.) 

93.345. SENDING-KFYS FOR Р[ЕСТЕ!С TELPGHRAPHS, II. Roberts and F. : 
Matson, February 19th, 1919. (Divided application on 149,259.) (141.004. 

99.140. MOULDS POR THE MANUFACTURE ОР GLASS-INSULATED BPARKING PLUCAR 
ru a ENGINES. C. E. Gerbaud. — Novemher. Pend, 1919. 
(41,637. 


Н. S. Binns apd Ferranti, Lid. March 
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FOREIGN CAPITAL IN GERMANY. 


AS it is asserted to be difficult to raise fresh capital in 
Germany, the Germans seem to be inclined to welcome the 
investment of foreign capital in their industrial under- 
takings, provided that their national character is maintained 
and adequate safeguards are adopted to ensure the continu- 
ance of a majority of the votes in Teutonic hands—as, for 
instance, by endowing specified blocks of sbares with mani- 
fold voting powers or the creation of preference shares for 
this purpose. In the case of the impending issue of shares 
by the A. E. G., of Berlin, the amount of 25,000,000 marks has 
been taken over by an American group at a price which would 
probably not exceed 1,500,000 marks in normal times, and 
further transactions are said to be in prospect. At the recent 
extraordinary general meeting of the A. E. G., the names of the 
American purchasers were not mentioned, but an American 
copper and banking group (Guggenheim-Kuhn-Loeb group) 
are stated to be the buyers. In this connection & French 
contemporary, apparently anxious to ascertain whether the 
General Electric Co. of the United States was а party 
to the operation, has received а cable from New York in 
the negative. Naturally, in view of recent international 
developments in the electrical industry, the French were 
highly desirous of being satisfied on this point, the denial 
in question having been given, it is said, by the General 
Electric Co. itself. 

Herr Karl F. von Siemens, addressing the shareholders at 
the recent meeting of the Siemens & Halske Co., when it 
was decided to increase the share capital from 68 to 126 
millions of marks and to confer 30-fold voting rights on 
the 9,500 shares held by the Siemens family, is reported to 
have stated that it was necessary to interest foreign 
capitalists in German industry, and the electrical industry, 
in particular, had still many duties to perform in connection 
with the scarcity of coal. It was, however, only possible to 
prevent foreign control by means of preference shares having 
& dominating voting power. Coming to consider the 
question of current, business, the chairman remarked that 
definite predictions could not be made; prices and wages 
changed day by day; at the moment new wages demands 
had been put forward which exceeded by far those made 
previously. But an assured peace was desirable, as the 
exchange was more favourable to the Germans, and would 
probably steadily improve to the point of intersection of 
the internal and external purchasing power of their 
money if they correctly took cognisance of the present 
period and supported the improving movement by increased 
production, that is, by higher efficiency. Asa consequence, 
everything should be avoided which would further depreciate 


the internal purchasing power of money. When they had 
reached the point of intersection, difficulties in exports 
would take place, and already the inland prices of 
electrical engineering products exceeded the world’s 
market prices. The speaker blamed the rise in tlie 
prices of iron and steel as being the principal cause which 
had led to this effect. The requirements for electrical 
manufactures throughout the world would continue for a 
long time forward, but the demand had fallen off owing to 
the high prices resulting from reduced production in 
general. 
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EER So much has already been said in the n THE leading feature of the proceedings 
Ke columns of the public Press, including our skim а at the dinner of the B. E. A. M. A., last 


own, and во many resolutions have 
been passed by representative trade and commercial bodies 


the world over on the subject of providing an up-to-date 


and efficient Imperial Telegraphic system, that it may seem 
almost unnecessary to revert to the subject at this date. 
Tle policy of our Government in the past has been to 
appoint Imperial Departmental Committees and Sub- 
Committees to make a study of the existing conditions and 
recommendations for their betterment. Their reports are 
shelved and possibly forgotten as each new Government 
Chief is promoted to another field of activities, and it is 
left to men who have the interests of the Empire at heart, 
the Press and others, to keep interest in the subject alive, 
and to remind their successors in office of the nation’s 
desires. 

For the maintenance of an Empire like ours, it will be 
agreed that two things are necessary and of paramount 
importance, viz. :—Steamship and telegraphic facilities. 
Without these the guarding of our enormous interests and 
the proper expansion of the productive capacity of our 
world-wide colonial possessions is rendered practically 
impossible. The lack of these facilities makes trade and other 
relations between the Mother Country and her children 
most difficult, and profitable transactions are diverted to 
foreiza countries and make our peoples across the seas to a 
large extent economically dependent on them. For 
strategic reasons alone the call for world-wide and all-red 
Imperial communications is so strong and well known that 
the necessity for emphasising their urgency should not exist, 
but so many important problems have to be faced by our 
legislators at the present time that the policy of making 
the Empire telegraphically self-contained may be permitted 
to remain in abeyance, and for this reason we again call 
attention to it. The need for prompt action is imperative 
in view of our late experiences, and for the purpose of 
maintaining the Imperial spirit which so largely assisted us 
to victory. 

At one time the controlling centre of telegraphs was 
undoubtedly London, but changes occurred as other 
countries adopted a national policy, and laid their own 
cables and erected their own high-power wireless stations, 
freeing themselves to that extent from dependence on 
British-owned lines, and steps in that direction are still 
being taken. It is, therefore, essential that no weakening 


of our existing network or failure to strengthen and expand. 


it be permitted. Nor should the control of our lines be 
permitted to pass into foreign hands. Unfortunately, 
British Atlantic and West Indian cable companies have 
been allowed to pass under the ownership and management 
of American companies, and while the United States is a 
friendly nation, yet with the expansion of her diplomatic 
- and trade interests, political complications may very well 
arise whereby such ownership may injuriously affect our 
interests, The lessggg of the Spanish-American War, when 
the telegraphic cag@spondence of all British West Indian 
Islands, except J@maica, was censored and delayed by the 
American authorities, who controlled the Key West cable 
route, should not be forgotten. All German cables were 
cut on the declaration of the European war, and had it 
not been for her high-power wireless stations, Germany 
would have been completely isolated. The United States 
has established a large number of these stations, and is 
rapidly building more, and eventually communication by 
wireless will be available to all European countries, South 
America, &c. Other countries are also going ahead in this 
direction. High-power wireless stations are as essential to 
a country as ships and aeroplanes, and our legislators should 
lose no time in supplying the necessities of our Empire in 
the way of cables and wireless stations. It will not need 
much investigation or study to decide what shall be done, 
but we hold the opinion very firmly that much has been left 
undone in the past, and that leeway has to be made up, and 
that rapidly. 


week, was the optimism of Sir John Snell, 
who made on that occasion, we believe, his first public 
speech since his appointment as Chief Commissioner. Ав 
a result of—or, ав a later speaker implied, in spite of—the 
attentions of no fewer than seven Departmental Committees 
since 1916, Sir John said, the Electricity Supply Act had 
been parsed “ the great charter of electricity ”—апа the 
electrical industries were on the brink of an era of 
unimagined prosperity. We earnestly hope that his view 
is correct; every indication certainly pointe in that 
direction, and, as has happened before, whether other 
industries thrive or languish, the electrical industry is 
inherently certain to develop. The Utopia is placed by 
Sir John at five to ten years hence; in the mean- 
time, the Commissioners are straggling with the accumu- 
lated arrears of five years, and appeal for the patience 
and forbearance of the industry. We are sure that they 
have the sincere sympathy of all electrical men, and will do 
their utmost to get the machine into full operation. Apart 
from the routine duties of various other departments and 
bodies which have fallen upon their shoulders, we venture 
to urge them to settle the broad principles as quickly as 
possible ; in particular, we would again draw their attention 
to the case of the small isolated stations, and the urgent 
need for these **to know where they stand,” so that they 
can at once get on with the extensions that are urgently 
called for. The revision of the various codes of regulations 
is also a matter of most pressing importance, particularly in 
respect of the prehistoric and obsolete regulations for over- 
head mains, on which a committee has been sitting for some 
18 months, so that the ground must have been pretty well 
covered by now. Sharing out the country into districts is 
a matter of less urgency than the settlement of these 
questions, and if completely satisfactory solutions to them 
cannot be given at the moment, let us have the best approxi- 
mation to them that can be given now, 


—— — 


AT the dinner above-mentioned, Mr. 
James Swinburne, who, unfortunately, is 
too seldom seen and heard at electrical 
gatherings nowadays, pleaded the cause of the salaried 
men with an earnestness and sympathy which commanded 
attention. In view of the commotion set up recently by an 
advertisement in our pages, which placed a technical officer 
on в pecuniary par with a fitter, and Mr. Swinburne's 
remarke, the arrival of а batch of papers from the Elec- 
trical Power Engineers’ Association this week, embodying 
particulars regarding the National Joint Board which is 
dealing with the case of the station men, aad the schedules 
of wages agreed upon, is very timely. The Board will 
play the part of a Whitley Council for the station technica] 
al clerical staffs, which are otherwise unprovided for in 
this respect, having been omitted from that scheme by an 
extraordinary oversight. As we pointed out recently, it is 
incumbent upon all electricity supply authorities to accept 
the decisions of the National and District Joint Boards 
under this scheme ; they cannot expect their staffs to do so 
if they themselves do not. Whilst writing, we have received 
particulars of a dispute between Wimbledon Corporation and 
the National Joint Board, in wbich the Corporation turned 
down the recommendation of its own Electricity Committee 
that an award by the Board of an increase of salary of £30 
per annum, from January 1st, 1920, should be adopted. 

As we have already pointed out, the workers are not 
going to play at heads I win, tails you lose,” to please 
the employers. Loyal compliance with the decisions of the 
Joint Boards is essential to industrial harmony. The 
electrical staff of the Corporation threaten to cease work oa 
Monday next; the Executive Council of the E.P.E.A. 
will support them, unless the decision of the Corporation 1s 
reversed, and who will blame them? Certainly we shall 
not. We hope, however, that wiser councils will prevail, 
and that peaceful methods will be found to settle the dispute, 
in which the Corporation of Wimbledon is in an utterly 
untenable position. 


The Station 
Men. 
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А STUDY IN LOAD FACTORS. 


Based on an Experiment carried out by the Glasgow Corporation. . 


By COUNCILLOR DENNY, Member of Glasgow Town Council. 


In August-September, 1918, Glasgow Corporation Electricity 
Department fitted up two tenement dwelling-houses with 
electrical apparatus for all domestic purposes. Ammeters 
were put in circuit in each cage for record-keeping purposes. 
The rate of charge was on the basis of 44d. per B.O.T. unit 
for 70 unite, and jd. per unit for all further unite con- 
sumed. In the one case the consumption for a year 
amounted to 10,052 unite, and the amount of the electricity 
bill for the year was £32. In the second cage, the consump- 
tion for the same period was 10,981 units, and the bill £35. 

In the two houees in question no coal or gas was used for 
any purpose during the period of the experiment. It is 
estimated that had coa] and gas been used for the purposes 
covered by the electrical energy consumed, the cost would 
have been £16. The houses in question comprised two 
rooms, kitchen and bathroom in each case. In one house the 
equipment consisted of :—One 3-Kw. oven with hot-plate 
on top; one 2-pint kettle ; one 1-Kw. immersion heater ; 
one smoothirg iron, 2-ampere : two 3-Kw. radiators ; one 
1-KW. radiator; one 1°5-Kw. Belling fire. In the other 
house the apparatus consisted of : —Cooker ; two hot-plates ; 
one oven with top grill; one 2-pint kettle : three radiators ; 
one smoothing iron. 

Having established the fact by experiment that the use of 
electricity is entirely practicable for all domestic purposes, 
and knowing that electricity so used has many advantages 
from the point of view of health and convenience, it is 


obviously a matter of urgent public concern to devise ways 
and means whereby electricity can be made available for all 
domestic purposes. 

The first consideration is cost. The difference between 
gas and coal and electricity must be substantially 
reduced. There are various suggestions forthcoming as to 
how this may be managed. In the first place, electricity 
supply concerns, whether municipally or company owned, 
need to be brought to see the possibilities of the domestic 
load in the improvement of load factor. We hope to show 
that it will pay the electrical undertakings to take a liberal 
view of the domestic consumer, and to cater for him in 
such a way as to lead him to use electricity for all purposes 
in the home. 

Electricity supply from the load factor point of view 
may be said to have had three phases. At first it was 
thought that electricity would always be mainly used for 
lighting, and all the early legislation relative to electricity 
supply referred to lighting. The early Acts were all 
Electric Lighting Acts. At that time the lighting load 
represented the major portion of the total output, and the 
power load was a matter of minor concern. The develop- 
ment of the electric motor has changed all this, and elec- 
tricity supply is now in the second phase. The power load is at 
present the dominating factor in electricity supply, 
and lighting is comparetively negligible. But a 
third phase is now appearing: the domestic load is 
gradually being recognised as a serious competitor to the 
power load, and it has attractions to the supply undertaking 
which even the power load does not possess. The great 


advance in the manufacture of domestic appliances during 
the last few years has turned the scale in favour of the 
domestic load being better distributed and bigger than the 
power load. The experiment recently carried out by the 
electricity department of the Glasgow Corporation, already 
mentioned, has given conclasive confirmation of this impor- 
tant fact. In one house, the load extended over the full 
24 hours, while in the other it extended over 15 hours of 
the 24, whereas the power load normally is confined to 
10 hours per day. It does not seem to beclearly understood 
that the domestic load has greater possibilities -than the 
power load. Glasgow, for example, it is estimated, has in 


the aggregate a power load equivalent to 1,000,000 H. P.; 


and allowing for what is known as the diversity factor, the 
electricity department of the Corporation could supply that 
load with 400,000 Kw. of generating plant. On the other 
hand, after making allowances, there are 228,000 occupied 
houses in Glasgow. Taking these at 3} Kw. per house, we 
should require 721,000 кү. of generating plant to meet 
their demand. Farther, the output for power purposes, 
basing the estimate on 554 hours’ use of the maximum 
demand per week, would be 1,150 million units per annum, 
whereas the output for domestic supply, based on the above- 
mentioned experiments, would be 2,683 million unite. Thus 
the securing of the domestio load on the mains is at least of 
equal importance, ав a commercial consideration, to that of 
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the power load, so far as the public supply of energy is con- 
cerned. If one extends the point of view from the cash 
nexus and the profit and loss account of electricity supply, 
to the question of public health, the whole problem takes 
on a fresh complexion, and arguments in favour of 
encouraging the use of electricity in the home are 
overwhelming. The advocacy of the importance of the 
domestic load in this connection is not to be construed 
as an attempt to minimise, or to throw cold water 
on, the power load. The industrial importance of an 
ample, cheap, and reliable supply of electrical energy 
is of the first national consequence. The present 
article is rather intended to show that the encouragement 
of the domestic load along with the development of the 
power load will beneficially affect both, and will tend to 
cheapen electrical energy to the whole body of consumers. 

The curve on fig. 1 shows an average week-day load on 
the Glasgow mains, and gives a load factor of 40 per cent. 
for the 24 houra. For the whole year the load factor was 
27 per cent. The output was 170 million unite and the 
maximum demand 70,000 Kw., approximately one-sixth of 
the demand to be expected from the total power load of the 
city. 

Fig. 2 has been made by adding together the load curves 
of the two experimenta] houses and multiplying the addition 
by 8,000. The result is à maximum demand of 75,000 Kw. 
and an annual output of 185 million unite, the actual 
consumption being 169 millions. It will be seen, by 
reference to fig. 3, that the domestic load of 16,000 
houses—about one-twelfth of the number in the city— 
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would more than double the present output, with an 
addition of only 57 per cent. in plant capacity. 

Fig. 3 is a combination of бох. 1 and 2. It shows an 
annual load factor of 55 per cent. as compared with the present 
load factor of 27 per cent., or 63 per cent. as compared with 
40 per cent. week day load factor referred to in fig. 1. 

Fig. 4 shows the domestic curve multiplied by two, and 
superimposed on fig. 1, by means of which we obtain a curve 
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showing one-sixth of the possible obtainable load for power 
and domestic supplies. It will thus be observed that the 
main load runs up to 120,000 Kw., and extends over 18 
hours out of the 24, while the peaks average 1; hours’ 
duration and, multiplied by 4, give a total of 7 hours' use of 
the peak load per day. The comparative figures for the 
existing main load are 9} hours out of the 24, or Just 
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21 hours more than the new peak load, while the extent of 
the peak at present has an average of one hour's duration 
as against the new figure of seven mentioned above. 

When it is considered that no allowance has been made 
for tramways, electrochemical processes, for the elec- 
tritication of general vehicular traffic, &c., it will be seen 
that the load could be made nearly uniform throughout the 


entire day, and thus reduce the standing charges to nil. 
Moreover, the economy in coal consumption through larger 
plant units, together with reduced capital and labour charges, 
will further contribute to the possibility of reducing the 
price of electrical energy to all classes of consumers. The 
foregoing figures are also based on coal remaining at its 
present high price. Although the Glasgow experiments 
show annual bills of £32 and £35 per house, by the simple 
development of the industry on economic lines, it is not too 
much to expect that we should, at least, obtain electrical 
energy for domestic purposes at d., instead of Id., which 
would mean that the annual bill for electrical energy for all 
purposes in a working-class home would be £22 to £25, as 
against £16 for coal and gas. 

The question, therefore, is: Are the people prepared to 
purchase immunity from the dirt, dust, domestic drudgery, 
and atmospheric pollution, consequent, upon the use of coal 
and gas, at the small extra cost of, say, 2s. 6d. per week for 
electricity ? "The present writer ventures to think that with 
the foregoing facts before them, the people of this country 
will unhesitatingly cast their vote in favour of the universal 
adoption of electricity for all purposes. 

Meanwhile, the nation ough: to be prepared to take the 
opportunity of the large housing schemes*at present under 
consideration to revolutionise currently accepted ideas with 
regard to lighting, heating, and cooking installations in 
domestic premises. In a word, the ideal in housing ought 
to be the chimneyless house which would solve along 
economic and sound commercial lines the whole problem of 
atmospheric pollution. 


SWITCHBOARD EXTENSION. 
| By F. A. P. 


IN the early days of electrical plant, the switchboard 
was merely a board upon which were mounted various 
instruments and switches symmetrically arranged, the 
back being usually a maze of loose wiring, making ex- 
tension difficult. In the course of time, it was divided 
up into separate panels, and each machine, &c., had 
all its gear mounted on one panel, so that extra panels 
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could be more conveniently added. Other arrangements 
more suitable for rough usage, now in vogue, consist 
of armoured units which can be placed side by side to 
form a complete switchboard. | | 
Now these later arrangements are a great improve- 
ment on the earlier boards, but the writer has yet to 
see a really flexible arrangement carried out in practice. 
The average board has panels crowded on the back with 
apparatus and cables, and with busbars crossing hori- 
zontally, making it practically impossible to extend, and 
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at the same time keep to the orderly arrangement of 
panels originally installed. When an alteration or ex- 
tension is required the board as a whole is unnecessarily 
complicated, say, by adding generator panels at the 
end of the existing board beyond the feeder panels, or 
vice-versa, 

Now, if all machines, feeders, &c., had their cables 
run to the nearest point on the wall behind the switch- 
board, or preferably on a separate frame mounted just 
clear of the wall, and were then cross-connected to their 


particular control panel, a far more flexible arrange- 
ment would be obtained. The wall or back frame would 
be the permanent board, but the front frame would 
carry panels which could be rearranged. 

Referring to fig. 1, А is the back frame where all 
feeder or machine cables terminate, B is the switchboard 
proper which can be added to or any section moved if 
the cross connecting cables are lengthened or shortened 
to suit. If these consisted of standard lengths and 
sections of copper rod with clamping connectors, this 
could easily be done. 

On the tvpe of board suggested. busbars would not 


cross the panels, but would have a panel to themselves, 
and need be only of sufficient length to take all the 
required connections. This need not necessarily entail 
extra expense in copper if the connecting cables take 
the shortest possible route. 

Another point is that the switchboard cannot usually 
be safely worked on when alive, chiefly owing to over- 
crowding. But it should be possible to do so, in order 
to avoid shutting down for this purpose, and the avoid- 
ance of crossing busbars would distinctly assist in this 
direction, combined with the use of box spanners well 
taped or insulated. These can be purchased very 
cheaply nowadays. 

The writer suggests that all boards should be made 
as simple at the back as on the front, and that rheostats, 
&c., should not be mounted directly on the back unless 
one can easily get at the cable lugs. Where they are 
ditficult of access a separate slate terminal block might 
verv well be used. 

Frames should be of a uniform size, sav, 7 ft. 6 in. 
by 2 ft. 6 in., if the size of the largest apparatus will 
allow, and should have adjustable horizontal members. 
One wonders why the American system of tubular 
frames is not more often adopted, being simple to build 
up. extend, or dismantle. 

Some lengths of piping and a stock of fittings take 
up little space, and would be much appreciated by the 
engineer called upon to put up а temporary board for 
testing or other purpose. or а back and front frame 
might be made up. and kept in stock, ready to be joined 
up by two or more pieces of piping to make a box frame 
which would stand anywhere. Apparatus or slates could 
be hung on the tubing by simple hooks or clamps for 
temporary use, as in fip. 2. This frame would be used 
up in the main switehboard when it was required to 
extend it. 

When we really do get our cheap electricity, extensions 
and alterations will be of more importance than they 
are, perhaps, at the present time, but the time will 
come, and users of power will be well advised to keep 
in mind this possibility when installing plant. and 
put in switchboards capable of some such flexibility as 
outlined above. 


HEAT TRANSMISSION AND BOILER EFFICIENCY. 


By EDWARD INGHAM, A.M.l.Mech.E. 
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ALTHOUGH the question of heat transmission through 
metal plates is one of great Importance to all engineers, 
and particularly to designers of steam boilers, econo- 
misers, and feed water heaters, &c., very few subjects 
are so imperfectly understood. It is perhaps no exag- 
geration to say that comparatively few engineers are 
acquainted with the laws of heat transmission, and in 
the light of the numerous experiments and researches 
Which have been made during recent years, this is a 
matter of surprise. A thorough knowledge of the subject 
is absolutely essential if improvement in existing designs 
of steam boilers and similar vessels is to be effected. 

In the early days of steam boilers, it was commonly 
believed. that the efficiency of the heat trausmission 


through a metal plate depended almost entirely on the 


nature of the metal, and on the thickness of the plates. 
Hence it was thought that, since copper was a better con- 
ductor of heat than steel, this metal, although inferior 
in tensile strength, was a more suitable material for 
the construction of a boiler. As time went on, and 
more experience of the working of steam boilers had 
been obtained, it was found that soot and dirt, scale and 
grease, offered a far greater resistance to the passage 
of heat from the furnace gases to the water in the boiler 
than did the plates themselves. 

The prevailing idea at the present time appears to be 
that the principal factor in preventing the free flow of 
heat froin the hot gases to the water is scale, and figures 
are frequently given to show how seriously the efficiency 


of the boiler falls off if scale be allowed to accumulate 
on the plates. Thus, it is stated by one authority that 
the percentage loss of fuel due to layers of scale 1/64 in., 
1/16 in., & in., and ] in. thick are respectively 2 per 
cent., 9 per cent., l8 per cent., and 38 per cent. Тоо 
much reliance should not be placed on such figures, since 
so much depends upon the particular nature of the 
scale. They will, however, serve to show that scale is 
an important factor in reducing the efficiency of a 
boiler. In the same way, soot, being a very bad con- 
ductor of heat, has also a serious effect. The import- 
ance, therefore, of maintaining the plates clean on both 
the water side and the tire side cannot be too strongly 
urged. 

Supposing, however, the plates to be perfectly clean, 
the amount of heat which is actually transmitted through 
them under working conditions is surprisingly small. 
For example, the amount of heat which may be trans- 
mitted through 1 sq. ft. of clean plate per hour is given 
by the formula :— 

q = k (А -h) 
T 
where g —the quantity of heat transmitted in Briitsh 
thermal units per hour. 

1, = the temperature of the hot side of the plate. 
t; —the temperature of the cooler side. 

T the thickness of the plate in inches. 

k =a constant, which for mild steel is 450. 
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lf we apply this formula to the furnace plates of, 


вау, а Lancashire boiler, where the temperature of the 


hot gases is 1,400 deg. F., and the temperature of the 
water 350, we find that the heat transmitted per sq. ft. 
per hour through, say, 4-in. plates, should be:— 


_ 450 (1,400 — 850) _ 
d 


Lnd 


= 945,000 B. TH. U. 


Now in actual practice, the amount of heat actually 
transmitted will be only about 5,000 British thermal 
units per sq. ft. of heating surface per hour. It will 
be seen, then, that the heat actually transmitted through 
а boiler plate is only а very small fraction of the heat 
which would be transmitted through a clean plate of 
the same material and thickness, with the ваше tem- 
perature range. Evidently, in the case of a boiler, there 
must be present on the plates certain agents which are 
seriously, impeding the free flow of heat from the hot 
guses to the water. It would appear that these agents 
comprise а stationary filin of gas on the fire side, and 
a similar film of water on the water side. 

The experiments already referred to have served to 
show that if these stationary films, particularly the рах 
film, be removed, the heat transmission is enormously 
increased, and such removal may be effected by compel- 
ling the gases to move over the plates at high velocity. 
The generally accepted opinion amongst engineers has 
hitherto been that if a maximum of heat is to be ex- 
tracted from the furnace gases, the latter shall not be 
allowed to move too rapidly over the plates, and hence 


WATER 


designers have been inclined to arrange that the gases 
shall remain in contact with the hot surfaces long 
enough for them to give up as much as possible of their 
heat to the water. For example, it is sometimes argued 
that the brick-work flues of Lancashire boilers should 
be made of large sectional area in order that the speed 
of flow of the gases will be slow. There can, however, be 
no longer any question that if a high rate of heat trans- 
mission is to be obtained, the gases must flow rapidly 
over the hot plates. 

More than forty vears ago, Prof. Osborne Revnolds 
showed that the rate of heat transmission increases as 
the speed of flow of the gases increases, and a vear or 
two later, some experiments made in France proved that 
by closing up one-half of the tubes in a locomotive 
boiler, the heat transmission was again increased. 

The late Prof. Nicolson, of Manchester, after carrying 
out exhaustive experiments, concluded that the rate of 
heat transmission depended principally upon the pro- 
duct of the speed and the density of the gases, but that 
the average value of the gas and metal wall tempera- 
tures, the nature of the metal surface in contact with 
the gas, and the hydraulic mean depth of the tubes 
through which the gases passed, were also factors which 
influenced the rate of heat transmission. As the result 
of his experiments, he designed a boiler of a modified 


Cornish form, in which the gases were forced through 
the tubes at high velocity by means of а powerful fan. 
The boiler was, in fact, a forced draught steam plant, 
where the draught was an unusually high one. The rate 
of evaporation in this boiler was extremely high, higher, 
in fact, than had previously been obtained in any other 
boiler, but the efficiency was seriously reduced because 
а large amount of steam was consumed in driving the 
fan. 

From what has been said, it will be evident that the 
problem to be solved by boiler designers who desire to 
obtain a high efficiency is that of procuring a high speed 
of gas flow with the expenditure of only a small amount 
of power for whatever device is employed for forcing 
the gases over the heating surfaces. 

Many years ago, Prof. Perry, in his well-known book 
on the Steam Engine," stated that '' the surfaces of 
the metal wall must be scrubbed, the one with hot gases 
and the other with circulating water,“ and further, 
„tlie best boiler will be one in which a flame or a 
hot gas tube surrounds or is surrounded by a water tube, 
the gas and water flowing fast in opposite directions.“ 

It will be seen that there 1s much scope for research 
and experiment on the part of boiler designers. 

It may be mentioned that the principle of high speed 
flow has been employed to great advantage in the design 
of certain feed water heaters. А well-known firm of 
engineers, who specialise on such apparatus, have de- 
signed what they term a ''high velocity heater, the 
result of experiments in which water was passed over 
the steam heuted surfaces at a considerable velocity. 
It was found that the quantity of heat transmitted was 
very inuch greater when the flow was rapid than when 
sluggish. It is claimed for this high velocity heater 
that the feed water may be heated some 20 deg. F. higher 
than is possible with heaters of the ordinary type. 

Those who wish for further information on this im- 
portant question of heat transmission will find the sub- 
ject fully treated in a paper by Prof. Nicolson, entitled 
Boiler Economics and the Use of High Gas Speeds.” 
published in the Z'ransactions of the Institution of En- 
gineers and Shipbuilders in Scotland, 1911. Although 
we are unable to discuss this paper here in detail, we 
have thought it advisable to reproduce a diagram (see 
fig. 1), which Prof. Nicolson has given to show the 
enormous effect of a stationary film of gas on a boiler 
plate in impeding the passage of heat from the 
furnace gases to the water in the boiler. It will һе 
noted that the original temperature of the gases is 
taken to be a little over 2,000 deg. F., but the tempera- 
ture at the point of entering the plate has fallen to 
180 deg.. and at the other side of the plate. to 450 deg. 
A further drop then occura, due to the presence of scale, 
the final temperature of the water being 310 deg. F., 
which corresponds to a steam pressure of approximately 
100 lb. per sq. in. gauge. According to Prof. Dalby, 
the fall in temperature due to the resistance of the 
gas film, is about 97 per cent.: that due to resistance 
of the plate. 1 per cent. ; and the fall due to the resist- 
ance of the water film, 2 per cent. Evidently, so far as 
heat transmission 18 concerned, the resistance offered 
by the boiler plates is so slight that it is of practically 
no importance. 
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Another Oll-Electric Yacht.—The Westinghouse Electric 
and Manufacturing Co. has been awarded the contraot forsuppiying 
the electrical propulsion equipment for the yacht Guinicere, which 
is being built by George Lawley & Son Cofp.. Neponset, Mass, for a 
member of the New York Yacht Club. The Guinirere is to be a 
three-masted schooner, with oil-electric auxiliary power, and will 
be 195 ft. overall, 150 ft. water lige, and 324 in. beam. Her 
draught is 15 ft., and her displacement 642 tons. Her power plant 
is to consist of two six-cylinder, 350-B.P. Winton-Diesel oil engines 
of 225 R. P. M., each of which is directly connected to a 225-Kw 
125-volt, D.C. generator. Each engine drives also, through a chain, 
a 15-Kw. exciter, which supplies the field current for its generator 
and the propeller motor, and, in addition. power for other purposes. 
The propeller is connected through a clutch to a 550-H. P., 250 volt 
motor of 220 R. P. M. Normally, the two generators connected in 
series will supply current to the propeller motor, but the control is 
80 arranged that either can be used alone to operate the propeller at 
reduced speeds or in case of emergency.— Electrical News, Canada, 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Headers are invited to submit partiowlars of new or improved devices and apparatus, whioh will be published 
if considered of sufficient interest, 


A Liquid Motor Starter. 


Among the more recent developments of the GENERAL 
Evectric Co., Lro., F, Queen Victoria Street, Е.С. 4, is 
the liquid starter shown in fig. 1. This consists of a sheet 
steel tank, three earthenware chambers, top and botton 
electrodes, operating gear, and accessories. The earthenware 
chambers, in which the electrolyte is placed, are enclosed in 
the tank, thus preventing leakage should the earthenware 
be cracked. The cast-iron electrodes fitted to the lower 
ends of the chambers are connected through porcelain in- 
sulators to the cables froin the rotor terminals. The insulat- 
ing bushes on the lower side of the bottom contacts are 
protected һу a shield against any leakage which might cause 
short circuits. The electrodes are supported on mild steel 


Fia. 1.—G.E.C. LIQUID STARTER. 


rods, and connected together at the top with laminated copper 
‘strips. These dipping contacts make an efficient contact 
with the bottom electrode, and there is no residual resistance. 
To obviate flashing the starter is so designed that the elec- 
trodes are always immersed. Тһе operating mechanism is 
provided with springs which are compressed as the hand- 
wheel is screwed down. At its lowest position the hand- 
wheel comes against a stop which prevents overwinding and 
ensures that neither the pots nor insulating bushes are over- 
strained. It is claimed for this starter that it is capable of 
starting а motor against twice full-load torque in 14 minutes 
three times every half-hour. 


A Watertight Tumbler Switch. 


The Deta ELECTRICAL Co., of Temple Courts, Temple Row, 
Birmingham, has recently placed on the market а 5-amp. 
tumbler switch which possesses tlie following features: It is 
operated by an external dolly, as shown in fig. 2, and it is 


Fia. 2.—WaTFRTIGHT TUMBLER SWITCH. 


wired without the removal of the interior. All external metal 
parts are in electrical continuity, so that it is impossible to 
sustain а shock when the switch box is earthed. It is ren- 
dered watertight by a packing washer between the lid and 
box. This washer is made of speciallv-treated asbestos, and 
is claimed to be acid, steam, and moisture proof. 


Secondary of a variable voltage, 220 amp., 1l 


Baking Carbon Electrodes for Electric Furnaces. 


La Technique Moderne states that French patent No. 
458,778/1918 has been granted to Det Norske Aktieselskab 
lor Elektrokemisk Industri Norsk Industri-Hypotekbank in 
respect of improvements designed to overcome the low initial 
conductivity which prevents the baking, by electricity, of 
mixtures of carbonaceous matter and binders forming elec- 
trodes for electrolysis or electric furnaces. The difficulty is 
that the initial conductivity of the formed electrode is so 
low that it is only possible to send through it a current of 
about 1 amp., whereas some hundreds or even thousands 
of amperes would be required to bake the material. The 
invention provides for the mixture of coke, graphite, tar, 
and pitch being formed in a mould round one or more iron 
or other metal rods extending the length of the mould. The 
current used for baking passes at first through the metal 
bars and gradually extends to the whole of the electrode 
as the conductivity of the latter improves. The specification 
states that 90 electrodes in series пау be connected to the 
volt trans- 
former. Commencing at 800 amps., the current is increased 
to 2,500 or 3,000 amps. during the final stages of baking. 
The baking occupies 25 to 35 hours, and the electrodes are 
allowed to cool in the furnace for 36 hours. The size of elec- 
trode is not stated. 

Electrodes of this type for lofty metallurgical furnaces 
may be baked in situ if arrangements be made for continuous 
mixing and baking. Waste heat from the furnace then 
contributes to the baking. Fresh sections of electrode are 


Fic. 3.—ARRANGEMENT FOR BAKING CARBON ELECTRODES. 


moulded and baked to keep pace with the consumption in 
the furnace. By employing the arrangement shown dia- 
grammatically in fig. 3 the current required for baking and 
the cross section of the metallic reinforcement in the elec- 
trode шау be reduced to a minimum. The furnace А, charge 
B, lower electrode c, and main transformer D are arranged 
as usual. The equipinent for continuous moulding of the 
upper electrode is omitted for simplicity. The lower part of 
E is baked completely, and carries 18,000 amperes. ‘The 
upper portion F is newly moulded, and is heated by 2,000 
amps. derived from the auxiliary transformer G. The rein- 
forcing bars L, and the connections M have only to carry 


2,000 amps. 
Templet for Cutting Commutator Mica Segments. 


Commutator micas are usually cut by first laying one of the 
segments on & sheet of mica and marking out the desired 
form, after which the segment is cut out with a pair of 
shears. This method, even at the very best, does not pro- 
duce segments that are of uniforin shape. If a rigid con- 
struction of the commutator is to be obtained, not only must 


Еа. 4.—TeMPLET FOR Mica SEGMENTS. 


the insulating segments be of the proper thickness, but the 
V's in them must be uniform in shape and size, as also the 
part of the segment on the inside of the ‘commutator. 

To obtain uniformity a templet, similar to that shown in 
the figure. may be used as a guide in cutting the segments. 
It is made of a piece of 1/16 in. iron bent in the shape 
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indicated. After this has been done the two sides of the 
templet are gripped in a vice and the V's cut the exact shape 
of those in the commutator for which the insulator is being 
cut. A notch is cut at a to indicate the maximum width 
of the mica, and another at B to give the minimum width. 
The mica is cut to the approximate width of the segments, 
and then the templet is filled tight with these strips. While 
being held in a vice, the insulating seqinents are cut to the 
required shape with a hacksaw. A notch із cut in the mica 
at A and в to give the maximum and minimum width, so 
that after the segments are removed from the templet the 
excess material can be cut off with a pair of shears. The 
outside dimensions of the segments need only be approximate, 
since the excess material can be removed when the com- 
mutator is turned down.—- Power. 
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THE COMMERCIAL APPLICATION OF 
ELECTRICAL OSMOSIS. 


IN a paper bearing the above title, read before the 
Коул, SOCIETY or Ants on May 19th, Messrs. J. S. Highfield, 
M. Inst. C. E., M. I. E. E., W. R. Ormandy, D.Se., and D. 
Worthall-Laurie, F. I. C., put forward the results of practical 
work in this direction. ‘The first part of the paper dealt with 
the definition of terms and the history of the study of matter 
in a colloidal state. After a brief general survey of the 
subject the paper was devoted to the application of the 
principles involved to the purification or practically the re- 
construction of elay. The late Count Schwerin demonstrated 
that the addition of small quantities of an alkali to a suspen- 
sion of clay in water resulted in the particles becoming highly 
1nobile, and in the impurities such as pyrites, mica, &c., 
falling to the bottom of the vessel. The addition of an acid 
caused coagulation of the particles. Mr. Hightield proved to 
the audience by éxperiment that this was so. It was found 
that bodies in suspension in an electrolytic solution which 
tended to move to the cathode required an acid electrolyte 
to bring about the necessary dispersion or peptisation, whereas 
bodies with a tendency toward the anode required a solution 
of an alkaline character. Ву means of a simple device, а 
copper anode in an alkaline solution in which «ау was sus- 
pended, the principle was demonstrated, and the audience 
was shown how in a remarkably short space of time the 
anode became covered with a thick laver of purified clay. 
Photomicrographs taken by means of polarised light showing 
the osmosed material and the deposits of felspar, quartz, 
niea, &c., Were exhibited. 

The commercial development of the principle of osmosis 
was described. The machine used consists of a tank, containing 
in its lower part two paddles which keep the suspension 
im continual movement, and drive it in a steady stream 
between the cathode and anode. The latter is a metal 
cylinder revolving at a speed of about one revolution in three 
minutes, The cathode surrounds the lower half of this 
cylinder, and there is а space of three quarters of an inch 
between the two. A scraper is fixed against the direction of 
rotation of the anode and takes off the deposit to a chute 
over Which the clay moves ju a continuous “ blanket." 
Fresh clay suspension is introduced into the lower part of 
the trough in a continuous stream, and the ethuent water is 
returned to be mixed with more clav. The action. of the 
machine is as follows: The elay in suspension, passing 
through the perforated cathode, becomes negatively charged, 
and immediately moves to the anode, while the water is 
attracted to the cathode forming: a watery zone. : Fresh clay 
entering the machine passes through this zone, and all the 
inpurities. are washed ахау with the effluent from the 
machine. As the etHuent invariably contains some clay in 
addition it is taken to a settling tank, where the mica and 
other impurities settle out, and the rest of the effuent is 
then put into а mixing machine. from which the osmosis 
machine is fed. The «ау leaves the machine in the form 
of a sheet varying froin one-quarter to one-half. of an inch 
in thickness containing a little water which, owing to the 
loose form of the material, is easily expelled. By means of 
such a machine with a cylinder five feet long and two feet 
in diameter a total of 1,000 tons of purified clay may be 
produced per annum, The working eost varies widely with the 
class of clay treated, the amount of energy required. ranging 
fron 20 to 70 B. O. F. units per ton of material produced. A 
sinall-scale working model was put into motion, and operated 
very effectively. Another application of electro-osmosis was 
then described. This is a filter press which has been developed 
for the de-watering and purifying of many substances in a 
finely divided state. In its simplest form the press consists 
of a series of chambers into which the suspension is fed at 
a sufficient head to ensure a rapid filling. The chambers are 
closed in on both sides by filter cloths. but the latter are 
held in position by grooved or perforated metal or carbon 
plates, one forming an anode and one a cathode. An elec- 
trical pressure of from 20 to 100 volts, depending on the 
substance being operated upon, 1s established between the 
plates, and the water is forced towards the cathode. Mate- 
rials fine enough to choke the ordinary filter press сап by 
this means be de-watered, and the press can, therefore, be 


used for filtering clays and other colloidal materials which 
the ordinary press cannot deal with. | 

'In the discussion which ensued upon the conclusion of the 
reading of the paper, Sir HERBERT Jackson paid а glowing 
tribute to the results obtained by electro-osiiosis in the pro- 
duction of purified clay. Owing to the high temperatures 
to which vessels made of this clay could be subjected, com- 
bined with a low sintering temperature, the manufacture of 
high-grade optical glass had been facilitated to а preat extent. 

Mr. WALTER Hancock also spoke of the great advantages to 
be obtained from clay produced by this process in the pro- 
duction of optical glass, and said that after using the ore ' 
for so many centuries they had at last got down to the 
metal.“ TM 

Mr. Mugkav Morrison predicted a large field of application 
of electro-osmosis in the near future. | 

Mr. ParTcHELL referred to the fact that prior to 1910 the 
process was In use in Germany, but had been "' turned down ” 
by this country chiefly on the part of Cornish manufacturers, 
whose methods were hard to change, especially as sales were 
already abreast of supplies. | 

Mr.. GoopwWIn asked if the principles could not be applied 
to peat production and the decomposition. of. sewage. 

Dr. ORMANDY, in his reply, said that crucibles made of clay 
produced by electro-osmusis had been found to withstand a 
ternperature of 1,500 deg. C. for fifteen journeys, whereas 
the ordinary .crucibles, besides introducing iron and other 
colouring matter, would not withstand three charges. Peat 
could easily be dealt with by the process, but the treatinent 
of sewage was a much more difficult and complicated matter. 
There were at present several works in Austria producing clay 
in very large quantities by electro-osmosis, and even Spain 
had become alive to its possibilities. 


€—€———— 


THE SYNTHETIC MANUFACTURE OF 
NITRATES." 


IN the fixation of atmospheric nitrogen by the electric arc, the 
leaction depends шашу upon contact of the air with the are, 
and the best device is clearly that which brings most air under 
the action. of the arc. In single-phase lurnaces a considerable 
percentage of air escapes this action; thus in the Birkeland- 
mvde furnace, the are alternately fills the higher and lower 
halves, but never both simultaneously. Jhen as the air pene- 
trates Into the chamber of reaction through all the orifices it 
results that only halt this air is on the side where the arc 
has been emitted at the same instant, whence there is а loss 
of air, especially for the orifices near the circumference, Ana- 
Jogous inconveniences have occurred with the Schönherr and 
'auling. furnaces. 

In three-phase furnaces the three electrodes, separated by 
refractory bricks, are placed so as to entirely surround a 
pyramidal space with six sides, which air, entering at the 
base, gradually fills before passing out through the single 
opening at the top. The three-phase currents which feed the 
electrodes. produce an are rotating with the frequency of the 
source, viz., at the rate of 50 revolutions per second, and as 
the air requires more than 1/50 second to pass through the 
reaction chamber, each particle is brought into contact with 
the flame. 

For good working of the furnaces it is essential to blow the 
аге. This can be done either with а permanent magnetic field 
(Birkeland-Esde) or a variable magnetic field (Moscicki), or 
hy the aid of the air passing through the furnace (Schonherr, 
"auling, Kilburn-Scott). The inconvenience of magnetic blow- 
Ing ijs that it necessitates direct current to feed the electro- 
magnets. The substance of the electrodes exerts considerable 
Influence on the production. The Birkeland-Eyde electrodes, 
for example, are copper alloy, which experience has demon- 
strated to be very advantageous. [n some Pauling furnaces, 
at Legnano, Dr. Rossi utilises electrodes made of an aluminium 
alloy, which, it appears, exerts a catalytic action. favourable 
to the reaction. Single-phase furnaces are set working by 
bringing the electrodes together until the voltage applied is 
suficient to produce the arc. With the high voltages usually 
employed, there is danger of intense rushes of current and 
excessive voltage. In three-phase furnaces there is no regula- 
tion, the ares are excited with auxiliary sparks; this enables 
the electrodes to be kept at the optimum distance. 

In all electric furnaces it is of very great importance to 
make working continuous, because extinguishing and Igniting 
the ares may cause excessive voltages and other harmful 
phenomena. The three-phase furnace has a marked advantage 
in this respect, because the phases are always traversed by 
currents, and the ares are mutually maintained. The power 
is always practically at a maximum, whereas in a single-phase 
furnace it passes from zero to the maximum value, twice per 
period. 

Prelnninary heating of the air gives economy in heat, raises 
the temperature of the furnace, and also dries the air. This, 
according to Prof. Guye, gives a slight increase in production. 
It facilitates ionisation also, and consequently the working of 
the arc. A temperature of 250 deg. C. gives good results. It 


* From L'Engrais, January 9th, 4920, 
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ів profitable to obtain this heating with gas from the reaction 
chambers. 

A high-efficiency heater can feed several furnaces. 

The chemical reaction being reversible, it is important 
to coo] the nitric oxide produced rapidly. In single-phase 
furnaces this cooling 18 obtained with excess of air blown into 
the reaction chamber. 

Mr. Kilburn-Scott prefere to make the upper part of the 
furnace in the form of a boiler upon which the blown electric 
arc acts much the same as an ordinary flame. The centre 
of the flame is the neutral point, and the boiler being earthed 
there is no disturbance in the electric connections. The metal 
of the boiler is not attacked by nitric oxide (NO). It might 
be ао by nitrogen peroxide (No,) at a tmeperature below 600 
deg. C. The attack, however, is slow, and necessitates the 
presence of humidity. | 

The generally accepted production for single-phase furnaces 
is 50 to 60 grammes of nitric acid, pure, per kilowatt-hour, 
corresponding to one metric ton of acid per kilowatt-year. 
With three-phase furnaces, Kilburn-Scott obtained a 50 per 
cent. greater efficiency. By placing a boiler above the furnace 
the вате author states that about 10 per cent. of the total 
energy can be recovered. 

The voltage is about 1,600 volts. With properly working 
furnaces one can obtain а power factor of 0.5. The most 
commonly utilised system of absorption is constituted by a 
series of high towers, built of bricks, acid proof, and filfed 
with quartz pebbles or other materials which resist acids. 
The first condition to obtain good absorption is a very slow 
circulation of the gases. The surface of contact must also be 
as great as possible. Moscicki runs the liquid down, inter- 
mittently, so that the substances in contact will be alternately 
wet and dry. This, it appears, greatly improves absorption 
(97 per cent.), and gives nitric acid with a concentration of 
40 to 50 per cent. - 


DUPLEX WIRELESS TELEPHONY AND 
SELECTIVE RECEPTION, 


The first part of a paper which was read by Mr. E. F. W. 
Alexanderson before the Institute of Radio Engineers, N.Y., 
deals with duplex wireless telephony, and the second part with 
a highly selective barrage receiver. In the duplex method 
described, the speaker can hear the called party without manı- 
pulating a switch to transfer from sending to receiving. For 
this to be possible it is necessary to neutralise the intensity 
of the transmitted signal, and the first method that yielded 


Fd lcs 
| * B 7 
Potential difference 


across e I posure 
condensers 


Potential diflerenec 
\ *; between aerials 


Potential produced by 


> Receiving 
, Т 

INS aerial 
^ 


Potential between 
"M. receiving aerial 
and ground 


Potential difference 
across counterpoise 


condenser Enuipotential pointe 


with reference to 
transmitter 


Primary loading \ 
coil of recciver 


Standard receiving set 


DurLEX WIRELESS TELEPHONY WITH CAPACITATIVBE 
5 ; NEUTRALISATION. 


practical results was the use of separate sending and receiving 
antenne, located sufficiently far apart that the selectivity of 
ordinary receiving instruments could differentiate between 
the wave lengths of the receiving and sending stations. The 
subscriber and sending stations are connected like two ordinary 
subscribers on a central exchange, with the only difference 
that а transformer with its primary winding connected across 
the line from the receiving station is, by its secondary, per- 
manently introduced in eeries with the line to the sending 
station. A telephone current originating in the receiving 
station is thus transformed into a current flowing in the closed 


circuit between the eubscriber's instrument and the inetrument 
in the sending station. A telephone current onginating in 
the subscriber's instrument will follow exactly the same 
path. Both these currents will, therefore, be transmitted by 
the sending station, and both sides of the conversation may, 
in fact, be һеа by a third party tuning his apparatus to the 
two wave lengths. This system is suitable for inter-connec- 
tion with wire telephone exchanges. 
The most practical method consists in mounting the sending 


and receiving antenne on the eame masts, and preventing 


mutual interference between them by inductive or capacitative 
neutralisation. In the former method, an inductive coupling 
is provided between the two aerials by a transformer con- 
nected in such a manner that it creates in the receiving 
antenna a potential opposite in phase to the potential directly 
induced by the sending antenna. The second (capacitative 
neutralisation) method is explained by the figure. 

The bridge receiving set connections are analogous to я 
Wheatstone bridge. By adjusting the condensers in the bridge 
arms extremely perfect neutralisation is possible of the effect 
of one antenna on the other. Local strays may be effectively 
neutralised by intercepting them on a wire loop in the 
neighbourhood of the receiving set and impressing the poten- 
tial so generated on a little coil mounted with an adjustable 
coupling close to the secondary Jouding coil of the receiving 
set. 

The ‘‘ barrage receiver is a highly directional combina- 
tion of aperiodic antenne with unilateral directional charac- 
teristics. When two antennę are used, Ње phase difference 
of the received currents depends on the direction of the in- 
coming signals. By phase-shifting devices and differential 
coupling to & common receiver the eignals from any given 
direction can be balanced out. Each antenna is connected w 
earth through an intensity coupler, the secondary of which 
is connected to the primary of a phase adjuster, built in the 
form of an induction regulator. The primary current is 
connected in split phase so as to produce a rotating field that 
cuts the secondary windings. The neutralisation of the signals 
from any particular direction is effected by adjustment of the 
intensity couplers and phase adjusters. 

An experimental set was erected three miles from the New 
Brunswick station, the wave length of which is 18,600 
metres. Nevertheless, signals from Carnarvon, Wales, with 
14.200 metres wave length, were received, the signals from 
the New Brunswick station being entirely eliminated, not- 
withstanding their intensity and small difference in wave 
length. Ву using a double set of phase adjusters, signals 
from two stations in different directions may be neutralised 
simultaneously. Technical Review. 


SOME DEFECTS IN ELECTRODEPOSITED 
IRON. 


By W. E. HUGHES, B.A. 


(Abstract of paper read before the Iron AND Steen Instrrore.) 


THE electrodeposition of iron has lately been employed to & 
considerable extent for the purpose of ''building up " worn 
and under-gauge parts—both of aeroplanes and guns. This 
work has not been done under proper scientific control; and 
the observations made during this research show that results 
obtained in the workshop. though apparently satisfactory, 
are very far from being so in fact. 

Microscopic and macroscopic examination shows that electro- 
deposited iron is subject to the following defects :— 

1. Pin-holes. 

2. Lumps (or roughness). 

3. Inclusions (of foreign matter). 

4. Cracks and quasi-cracks. 

5. Differences of structure—at different parts of the same 
specimen. 

Pin-holes (or pits ") are due to gas which is liberated by 
the current during electrolysis, and which adheres in the form 
of bubbles to the articles on which the deposit is being formed. 
The gas bubble acts as a screen or insulator. The deposit 
grows up round it, and thus а hole of circular cross-section is 
formed in the deposited iron. The bubhles are usually said 
to consist of hydrogen, and probably in the majority of cases 
that is so. It is necessary so to choose the conditions of 
deposition that hydrogen evolution is reduced to a minimum, 
and then to direct one's efforts to removing by mechanical 
means (agitation of the solution or movement of the articles 
pein deposited upon) the gas formed and adhering to the 
work. 

Lumps verv often are caused by the plating solution contain- 
ing tinv particles in suspension. Sometimes the lumps are 
rounded and smooth. This result is due to susnended раг- 
ticles having been initially present, and, after settling. having 
left the solution clear. A lumpv deposit of this kind will 
often he formed after a plating bath haa heen for some reason 
stirred up (e.g., when new salts have heen added). and suffi. 
cient time has not heen allowed in which the sediment, that 
is always present at the bottom of plating baths, could settle 
down. 
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At other times & deposit will be rough to the touch. In 
this case, though the first settled particles have become 
covered, other layers are being continually formed. This 
kind of thing will result from the use of anodes that do not 
wear well, or, in the case of iron, from using anodes con- 
taining a high percentage of carbon. ‘The effect on the struc- 
ture is that it is of a more or less porous type, instead of 
being compact and dense. | ‚ 

Of the substances occurring as inclusions in electrolytic 
iron, the following are probably most often recurrent :— 

(a) Oxide or hydroxide of iron, produced by oxidation of 
the solution. | 

(b) Hydrogen, produced at the cathode by electrolysis; and 

(c) Carbon or carbide, that comes from the anodes used, 
or is derived from a constituent of the electrolyte. 

Oxidation takes place quickly and extensively, even when 
the solution contains acid. The resulting oxide (or hydroxide) 
becomes disseminated throughout the solution by reason of 
its disturbance in the practical operations, and is caught up 
by the deposit. This defect is diminished—(1) If the bath 
continually contains sufficient acid to prevent the formation 
of any large amount of oxide (or hydroxide); (2) if the solu- 
tion be allowed to ''settle out," and be then siphoned, at 
frequent intervals; (3) if care be taken to disturb the solution 
as little as possible during the operations of putting in and 
removing the articles to be deposited upon. 

Many writers have made statements to the effect that 
electrodeposited iron owes its brittleness (when it is brittle) 
to the fact that hydrogen is in some way or other included 
in the deposit. Such statements are quite inaccurate. 

It remains unproven that the cause of brittleness (where it 
occurs) in electrolytic iron is the presence, in some form or 
other, of included hydrogen. 

Carbon is found in electrolytic iron, but there is nothing to 
show that it causes any structural effect. 

Electrolytic iron is commonly thought to be very pure. 
It may be, and it mav not. The impurities, other than hydro- 
gen, probably come, for the most part, froin the anodes used. 
All impurities must be considered as causing the iron to be 
defective, and, from this point of view, the deposits obtained 
from solutions containing organic substances must be looked 
upon with suspicion. Cracks frequently exist, and they form 
а very serious defect in electrolytic iron. 

The manifold differences of crystalline structure that are 
to be found in electrodeposited iron must be accounted as 
& defect in it. Sometimes complete differences of structure 
will be found to occur in the same cross-section of one and 
the same sample. 

These defects arise from causes which can be largely 
eliminated by efficient control and conduct of the deposition 


process. 

It is believed that electrodeposited iron could be used with 
advantage to а much greater extent than it is at the present 
time, and that a great saving of material and expense would 
be effected by such extended employment of it. But the 
author is sure from long experience that if the electrodeposi- 
tion process is to be used with success this will have to be 
done by methods and under workshop and other conditions 
that are much less lackadaisical and much more scientific than 
is at present the case. 


METHODS OF REDUCING FLUCTUATION 
IN RECTIFIED CURRENTS. 


Fic. 1 illustrates the circuit arrangemente of the well-known 
Nodon system of aluminium rectifiers. Each cell consists of 
aluminium and lead or carbon plates immersed in a salt solu- 
tion. T is the transformer through which the current is 
fed to the circuit, and L is the load. It is found that although 
this arrangement completely rectifies the current (at no time 
does it reach a zero value), the fluctuation is very large. 
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Fias. 1 AND 2.—CiRCUIT ARRANGEMENTS FOR ALUMINIUM 
RECTIFIER AND J.OADS. 
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Two methods may be employed to ''smooth out" the 
current: (а) the introduction of inductance in series with the 
load, and (b) the placing of a condenser in parallel with the 
load. The effect of the first method is shown in fig. 3, where 
the upper and lower curves represent the current and voltage 
respectively. In fig. 4 the curve which just touches the zero 
line represents the voltage when the load is a non-inductive 
resistance. The curve that falls slightly below the line re- 
presentg the voltage with the same total resistance, and the 


addition of an inductance of 33 millihenries. The upper curve 
shows the current with the inductance in the circuit. 

Fig. 5 is an oscillogram showing a current in the load of 
2.5 amps. rectified with the four-cell combination shown in 
fig. 1. An inductance of 33 mulihenries is placde in series 
with the load, and a 25 mf. condenser in parallel with it. 
The fluctuation has a maximum value of 1 per cent. of the 
mean current. i . 

A high voltage can be obtained by employing the induct- 
ance without the condenser, but the current is small. This 
is illustrated in fig. 6. The curve showing the larger variations 
ia the voltage without a condenser. ‘The effect of connecting 
a condenser of 2.8 mf. capacity across the load is shown by 

e other curve. 

The arrangement shown in fig. 2 makes it possible to obtain 
a direct E.M.F. more than twice as large as the effective value 


Fics. 3, 4, 5, AND 6.—RECTIFIED WAVES OF CURRENT AND 
VOLTAGB. 


of alternating E.M.F. The condensers are of 2.8 mf. capacity. 
At the peak of one-half cycle one of the condensers is charged 
to the maximum voltage produced by the transformer; i. e., 
to 1.41 times the effective value of the voltage. The other 
condenser receives & similar charge at the k of the next 
half-cycle. The two are in series, hence the p.d. between 
terminals р and c is 2X1.41 XE, where E is the effective value 
of the alternating E.M.F. This assumes the wave to be har- 
monic and leakage negligible. | 

We are indebted to the Electrical World for the foregoing 
details and accompanying diagrams. 


LEGAL. 


BOOTLE CORPORATION v. BooTLE Corp SroRAGE & Ice Co., тр. 


In the Commercial Court of the King's Bench Division, be- 
fore Mr. Justice Bailhache, on Thursday, May 20th, an ap- 
plication was heard in which the Mayor and Corporation of 
Bootle, Lancs., proceeded under the Courts (Emergency 
Powers) Acts, 1917-19, asking for the setting aside of a con- 
tract dated January 19th, 1912, for the supply of electricity 
for power to the Bootle Cold Storage & Ice Co., Ltd. The 
plaintiffs asked for the relief on the grounds that through 
the war and its attendant increases in the cost of coal, labour, 
&c., the whole basis upon which the contract had been en- 


tered into had been changed. Mr. A. T. Miller, K.C. and Mr. 


M. Bailey were for the applicants, and the defendants were 
represented by Mr. R. A. Wright, K.C., and Mr. W. Proctor. 
Mr. Мімв, K. C., in opening the case, said that there were 
sections under which the Courts Emergency Powers Act gave 
power to set aside contracts, the performance of which had 
become impossible or onerous through circumstances created 
by the war, and his submission would be that this was pre- 
cisely the sort of case that the Act was intended to relieve, 
as through the war there had been an entire change in the 
trade conditions of the Corporation's electrical undertaking. 
The agreeinent with the defendant company was dated Janu- 
ary, 1912, and it fixed the charge for power supply under two 
heads as follows: (1) To cover the capital and standing costs 
irrespective of the quantity used; this was based upon the 
plant capacity and was charged at £1 per kilowatt of demand 
per quarter. (2) To cover the running cost. This charge was 
made with respect to the electricity used as measured in Board 
of Trade units, and the rate was 0.375d. per unit. In the year 
1917 the electricity works of the Corporation were declared 
a controlled establishment under the terms of the Munitions 
of War Act, 1915, and they had to be carried on under the 
Director of Electricity Supply. The consequence was that 
various new works and large extensions of works were con- 
structed within the Corporation's area of supply at the insti- 
gation of departments of the Government, for the production 
of war material, and the Corporation had to furnish elec- 
tricity for them, but the Corporation was unable to obtain 
any sanction to the extension of its area. In December, 
1917, it was obliged to get a supply in bulk from the Liver- 
pool Corporation at disadvantageous terms, and at a price 
that increased the cost beyond that which it would have been 
if the Corporation had been permitted to extend ite works. 
From lis. 3d. per ton in June, 1914, the price of coal had 
increased to 368. per ton—an increase of 220 per cent— and 
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wages had risen by eome 130 per cent. Figures supplied ру 
the borough electrical engineer, Mr. Р. Dawson Clothier, 
showed that for the year ending March 31st, 1915, the costs 
with respect to: (1) Capital and etanding costs per kilowatt 
of maximum demand for all consumers were £1 12s. per kilo- 
watt per quarter; and (2) the average running cost per unit 
of electricity sold to all consumers was 0.435d. per unit. . The 
charge then made to the defendants of £1 per kw. and 
0.8764. per unit were fair and reasonable, and in the year 
in question the undertaking showed a surplus of £3,014 over 
expenses, but for the year ending March 3lst, 1919, very 
different results appeared, for the figures were: (1) Capital 
and standing costs, &c., £2 14s. 3d. per kilowatt per quarter; 
(2 average running cost per unit 0.84d., and a deficit of 
£7,670 resulted, although the charges for electricity were 
increased to every other consumer. Since March 3lst, 1919, 
costs had risen still further, and the figures were: (1) Capital 
and standing costs, &c., £2 19s. 6d. per kilowatt per quarter; 
(2) average running cost per unit l.06d. In the case of other 
consumers tbe charge for energy had been increased by 31d. 
per unit for lighting and from 0.85d. to 1.7d. per unit for 
power. Mr. Miller, K.C., submitted that this was just the 
type of case that the Act intended to relieve. He relied on 
the words in the clause to the effect ''alteration of trade 
conditions occasioned by the war... which involved serious 
hardship in carrying out the contract. 

. CLOTHIER gave evidence, and was cross-examined by 
Mr. Wright for the defendants. He said it was true that 
the defendants had a reduced charge because they took the 
supply at а time when there would not be а general demand. 
They had a summer day load and used it in daylight. The Cor- 
poration had another pre-war contract with Harland & Wolf. 
Later contracts had а coal clause and a percentage clause. 
There was another cold storage company called the Union Co. 
now taking supplies. The coal clause meant an increase of 
over 100 per cent. on the basis price per unit. The bulk of 
the increased cost was for coal. Witness said that the defen- 
dants did offer to pay three-quarters of the coal clause in- 
crease dating back to 1918, which would involve an extra 
payment of £1,200. 

Mr. Монт: If your contract is annulled vou would not 
get that retrospective relief, you would have to start froin 
now and make а new contract?—I suppose so, and they would 
be treated as new consumera. 

I understand that in your arrangement with the other 
company (the Union Cold Storage Co.) you eliminated coal 
altogether for the purposes of determining if there has been 
an increase of cost of production, and then you charge a 
percentage to be settled by arbitration.—Yes. 

His LonpsHiP: And the percentage in that way might turn 
out to be very small on the total price?—Yes, it might turn 
out to be nothing at all. 

Mr. Justice BarLHaCHE: This agreement with the defen- 
dants really has only two years to run. 

Mr. MILLER : Yes, and the parties have been at loggerheads 
since 1917. 

His LORDSHIP said it would appear that if the Corporation 
allowed the defendants to go on the terms of their offer of 
three-quarters of the coal clause increase thev would be on 
slightly better terms than were the Union Cold Storage Co. 
бе WRIGHT: Yes, they would start with 0.3d. instead of 
. Mr. CrorHiER explained that there were several differences 
in the basis on which the Union Cold Storage and the de- 
fendants were supplied—which were favourable to the defen- 
dants ав compared with the other firm. 

At the close of the evidence Mr. R. A. WniGHT said there 
were two alternatives—one was agreement between the parties 
and the other was whether the circumstances were such as 
would justify the Court in annulling the contract. Mr. 
Wright said the position of his clients was that they had 
got а contract—they had offered to have the agreement re- 
vised to the extent of three-quarters of the coal clause increase 
with retrospective effect. The defendants' offer was retro- 
spective. He submitted that the position could not be dealt 
with as if there was no contract at all. The Court must 
consider the fact that the contract existed. The Corporation's 
offer was after June, 1918, the whole of the coal increase and 
up to then three-quarters of it. 

Mr. MILLER, K.C., said the Corporation made a fair offer in 
December. 1917, that had been modified since. The defen- 
dants had brought the Corporation to Court to have the 
matter discussed, and he submitted the plaintiffs should have 
the costs in any event. Tt was agreed that the case should 
be adjourned until the following day for the parties in the 
meantime to discuss the matter with a view to an agreement, 
and Mr. Justice Bailhache intimated that subject to Mr. 
Wright's argument he thought that failing an agreement the 
contract should be annulled. í 

When the case was further mentioned, Mr. R. A. WRIGHT, 
K.C., for the defendant company, announced that his clients 
had agreed to accept the offer of the Corporation. so that 
the contract bv consent would be amended. increasing the 
contract price by three-quarters of the coal clause charges as 
from January 15%, 1918, to June 30th. 1919. and as to the 
whole of the coal clause charges from July 1st. 1919. to the 
end of the coníract. As this was an application by the 


plaintiffs for relief, he submitted ther ld 
costs on either aide. e 


Mr. Justice BAiuHACHE: I do not agree. I think the de- 
fendants were unreasonable in the matter. They forced the 
plaintiffs to come here, and defendants must pay the costs. 

The contract was accordingly amended on the terms in- 
dicated, апа the plaintiffs were given the costs of the pro- 
ceedings. 


IMPROVEMENTS IN ELECTRODES FOR SECONDARY BATTERIES. 


In the King's Bench Division, on Wednesday, May 19th, 
Mr. Justice Greer had before him an action relating to the 
commercial exploitation of & patent covering improvements 
in electrodes for secondary batteries (No. 190,671 of 1914- 
1915). Тһе plaintiff was Mr. Herman Edward Gluck, of 
Priory Road, West Hampstead, and the action was brought 
against Mr. S. Willner, of Turle Road, Tollington Park,- and 
Mr. Alfred Connell, Philpot Lane, London, plaintiff claiming 
damages for alleged breach of contract. 

Plaintiff case was that in February, 1916, Willner re- 

uested him to assist defendants with the necessary finance 
or commercially exploiting the patent. It was alleged that 
Willner stated to plaintiff that he was the owner of the 
patent; that he had sold the German and American righte, 
that he wanted to exploit the English, Colonial, and other 
foreign rights, and that the patent was held in trust for him 
by Connell, to whom he would have to allow a small interest 
for services rendered. In May, 1916, it was verbally agreed 
that plaintiff should provide the necessary finance for com- 
mercially exploiting the patent, and should take offices and 
register or obtain control of а company with limited liability, 
and that in consideration plaintiff should have in addition to 
payment of the money advanced and expenses incurred by 
him under the agreement, one-third share of the English and 
Colonial rights or one-third of the profits to be made from 
the sale of the patent. It was further agreed that Willner 
should act ав secretary of the proposed company. Certain 
personal loans were made by plaintiff to Willner, who under- 
took not to dispose of his rights in the patent unless with 
the plaintiff's consent. Plaintiff said he advanced money 
and incurred expenses, and took offices at Wormwood Street, 
E.C. In May, 1917, Connell assigned the letters patent to 
a gentleman, who afterwards assigned them to the Apex 
Electric Accumulator Syndicate, Ltd.. and plaintiff said he 
was entitled to one-third of the profit made by defendants 
from the sale. 

The defendant Willner denied that he was interested in 
the letters patent as owner or partner or joint owner with bis 
co-defendant Connell, or that he ever acted or had any 
authority to act as principal or agent as alleged. It was 
alleged by the defence that in January, 1916, Willner intro- 
duced plaintiff to the defendant Connell as a person who 
was able and willing to provide the capital required for 
exploiting the letters patent commerciallv, but plaintiff failed 
to find the required capital, and in August, 1916, Willner 
informed him that Connell would dispose of the letters patent. 
The defendant Willner denied that the agreement alleged by 
plaintiff was ever made. 

The defendant Connell also pleaded that there never was 
any agreement at all between him and the plaintiff. The 
letters patent were granted to him and were eventually as- 
signed to the Apex Electric Accumulator Svndicate, Ltd. 

After hearing the evidence and counsel’s address. Mr. 
Justice Greer said Mr. Willner’s own evidence satisfied him 
that he knew Mr. Gluck was undertaking liabilities and meet- 
ing expenses in consideration of в promise made to him. He 
could not find that Mr. Connell was liable. The breach of 
contract was due to what Mr. Willner did. He had decided 
to give Mr. Gluck against Mr. Willner £100 bevond the £94 
which the plaintiff had expended, and to which he waa 
entitled, and there would be judgment against the defendant 
Willner for £194, and judgment for the defendant Connell. 


The Belgian Charleroi Works.—The report for 1919 of 
the directors of the Ateliers de Constructions Electriques de 
Charleroi states that the expectations entertained a year аро 
regarding the resumption of production had been realised. It was 
possible for the Marcinella works, from which but little machinery 
had been removed. to make a fresh start in Februarv. and in 
August the construction of large motors and lifting appliances was 
resumed at the works of La Villette. The foundry and pattern 
shop, which had not suffered any damage, were able to work on a 
normal basis as early as January, but the cable factory had been 
stripped of all the plant, and was only able to turn out the first 
cables and insulated wires in September. The equipment of the 
cold rolling mill had been recovered, and its installation was practi- 
cally completed, whilst it was hoped to start the new shops for 
tubes and insulating material in a short time. In addition, the 
construction of small motors in bulk had been begun at Ruysbroeck, 
where the signal department was to be transferred from La Villette. 
Although orders of any importance were not booked until the end 
of May. the value of the orders received in the whole of 1919 was 
45.454.000 fr. and the present year promised to be still more 
favourable. The accounts for last year show profits of 2,546,000 fr., 
but after deducting the loss of 2,337,000 fr., incurred in the years 


E 0 1918, the sum of 209,000 fr, remains to be carried forward 
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Electrical Japanning Ovens, 
CORRESPONDENCE. | | 
I was expecting to eee some comment re the above, and 
Lettore recewed by us after Б Р.М. ON TUESDAY cannot appear until the following T answer Mr. W. M. Mason’s ten ques- 


the following week. Correspondents should forward their oommuni- 
nations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Policy of the E.P.E.A. 


With reference to letters in your issue of May 91st, written 
by Sic Itur” and Mr. Jones, Secretary E. P. E. A., 1 should 
like to ask them: (1) How many of their members receive the 
awards they claim for? (2) Have they cleared their minds as 
to whether they are what they claim to be, viz., genuine 
trade unioniste? (3) If they have, vay do they want con- 
firmation at the hands of the F. C. P. C.? 

And, further, all their claims are based on the basic rates 
obtained by the E. T. U., the members of which get what they 
are awarded. Mr. Jones in his letter does not state that he 
was absolutely forced to publish something of the sort by a 
trade union, as a result of two conferences with the E. T. U., 
at one of which I was present. And the defence they put up 
was pathetic. There is only one thing for the E. P. E. A. to 
face, and that is absorption by the E. T. U. 

W. E. Weston, 
| No. 1 Station Engineers, E.T.U. 
London, S. E., May 20th, 1990. 


tion8 :— 

No. l.—Fittings in gas stove replaced with electric fittings. 

No. 2.— See Electric Japanning Ovens" (ELECTRICAL Re- 
view, April 23rd). 

No. 3.—The same exhaust flue i in use for electric stoves as 
for gas stoves. 

No. 4.—Sufficient to complete the stoving of the work in 
the ovens. 

No. 5.—Long enough to turn out a satisfactory ur 

No. 6.—Yes. 

No. 7.—To regulate gas-heated stoves requires. more care 
than is required in switching off electric current. 

No. 8.—Electric heaters. 

No. 9.—Sufficient for the work in the ovens ee to 
the temperature required. 

No. 10.—See answer No. 9. 

I am not certain what is implied by the term ''ni ger," 
but Mr. Mason can take it for granted that my electric 
stoves are not white elephants." 

Alfred Rider. 


Hull. 
May 18th, 1920. 


BUSINESS NOTES. 


Small Electric Lighting Sets for Cuba.—The D.O.T. 
has received a report from the Commercial Secretary to H.M. 
Legation at Havana (Mr. С. Т. Milne, O.B.E.) stating that there is 
an opening for the sale of small electric lighting seta of British 
manufacture. Already some American manufacturers are in the 
Cuban market, which is not avery large one, but British manu- 
facturers should be able to secure orders, provided they can supply 
a suitable type of lighting set. Tt is suggested that firms interested 
should forward catalogues, lists, &c., to the Commercial Secretary, 
British Legation, Havana, Cnba, indicating at the ваше ише {һе 
present prices and conditions of delivery. 


]ünminating Engineering Society. — The Council’ 8 
report for the 1919-20 session was presented at the annual meeting 
of the Society, held on May llth. The arrangement by which 
positions on the Council are held by the presidenta of kindred 
societies has been extended to include the Illuminating Engineering 
Society of the U.S. A., the Institution of Electrical Engineers. the 
Institution of Gas Engineers. the Illuminating Engineering Society 
in Japan, the Council of British Ophthalmologists, the Ophthal- 
mological Society, the Physiological Society, the Electrical Con- 
tractors’ Association, and the Association of Railway Electrical 
and Telegraph Engineers. A list of the subjects dealt with at 
meetings of the Society includes “ Colour-Matching by Natural and 
Artificial Light," by Mr. L. C. Martin: “Lighting Conditions in 
Mines, with Special Reference to the Eyesight of Miners,” by Dr. 
T. Lister Llewellyn, as well as reports of Committees, £o. Among 
the questions investigated by Committees was “ Eyestrain іп 
Kinemas," an inquiry entered upon at the instance of the London 
County Council. Committees were also set up to report upon 
railway lighting, and progress in lamps and lighting appliances. 


: Daal Tickets.— The Journal of the National Association 
of Supervising Electricians for May gives correspondence between 
the Association and the E.T.U. in which the former asked whether 
the latter would countenance joint membership of more than one 
Trade Union. The E.T.U. replied that the Executive Council had 
definitely decided that no member of the E.T.U. could hold two 
Trade Union ticketa. 


Motor Fuels Committee.—T he Imperial Motor Transport 
Council, of which Prince Arthur of Connaught is President, and 
the Hon. Bir Arthur Stanley chairman, has appointed an Empire 
Motor Fuels Committee under the chairmanship of Mr. E. S, 
. Shrapnell-Smith. The terms of reference are the following :— 

1. To take immediate steps to encourage and develop the pro- 
duction and utilisation of additional motor fuel supplies and of raw. 
materials therefor in all parta of the Empire, and more particularly 
to ensure increasing shipments of motor fuels to Great Britain, and, 
so far as may be necessary, to the Empire Overseas. 

2. To co-operate with any Government or incorporated or 
unincorporated body of persons in order to further the objects set 
forth in (1) hereof. 

3. To offer for the purposes in view bonuses or other rewards and 
to incur such expenditure as may be desirable, all such expenditure 
being subject to the approval of the Council. 

Captain Е. G. Bristow, F. C. I. S., will give his services as secretary 
to the committee, and any communications are to be addressed to 
him at 50, Pall Mall, Loadon, S. W. 1.— The Times. "m 


Tests on High-Pressure Box Compound very good 
results were recorded іп a recent report by the National Physical 
Laboratory on Berry's” high-tension box compound, supplied by 
the PREMIER BITUMEN AND ASPHALTE Co., LTD., of Stratford 
Market, London, E. 15. We understand that а cube of the material 
to meet Admiralty requirements, placed in а metal box, was 


immersed in boiling water for 30 minutes, and fulfilled the require- 
ments of the specification. The material was then subjected to a 
pressure of 2,000 volts between electrodes placed y% in. apart. for 
half-an-hour, without breakdown, and when tested again under a 
temperature of 100° C. for a period of half an hour, an alternating 
pressure of 2,000 volts was withstood. Two 2-in. cubes of the 
compound were immersed in distilled and sea-water for a week, 
and showed an increase in weight of 06 per cent. and 04 per cent. 
respectively ; the specification stated that the weight of neither 
cube was to be increased by more than 5 per cent. 


Three 8-Hour Shifts at Sheffield.— In response to dn 
application by five societies representing the steam service men, the 
Sheffield and District Engineering Trades Employers’ Association 
have decided to put into operation Award 84 on May 30th. This 
means that the three eight-hour shifts system will be worked by 
over 10,000 men, instead of two shifts per day. This arrangement 
is expected to increase employment and abolish overtime.— Times. 


Dynamo Manufacturers’ Amalgamatien.—An amalga- 
mation of interests has been arranged between the Lancashire 
Dynamo and Motor Co., Ltd., of Manchester. and the Orypto 
Electrical Co., Ltd., of Willesden. It is intended that all machines 
below about 10 H.P. shall be manufactured at the Willesden Works, 
and that machines above this size shall be manufactured at 
Manchester. Special arrangements have been made to meet the 
requirements of customers who require to duplicate existing 
machines of either make. | 

The Crypto Electrical Co.'s works at Willesden are being extended 
to double their present size. The extensions are practically oom- 
plete, and а greatly increased output will be available within a 
short time. It is hoped that the extensions will ensure the pro- 
duction of approximately four times the existing output of motora 
from about } B.H.P. up to 10 B.H.P. 

The selling organisations of the two companies have been 
combined throughout the British Isles. The associated firms have 
branch offices in London, Glasgow, Newcastle, Birmingham, 
Dublin, Cardiff, and Bristol, and full information regarding the 
products of both works can be obtained from any of these offices, 
or from the head offices and works of either firm. 

The directors are confident that the increased efficiency obtained 
by limiting the range of manufacture of each worke will greatly 
increase the combined output, with corresponding benefits in 
regard to price and delivery. 


Canadian Exhibition.—Sir George Perley, K.C.M.G., 
High Commissioner for Canada, will open the Exhibition of 
Canadian Products at the Royal Agricultural Hall, Islington, on 
Thursday, June 3ra, at 12 o'clock, The Exhibition will be open 
from 11 a.m. to 9 p.m., and will close on June 17th. Ор to 2 p.m. 
each day the Exhibition will be open to traders only. After that 
hour the general public will be admitted. 

The exhibita include iron and steel products, minerals, chemicala, 
tools, sheet-metal goods, agricultural machinery, furniture, 
provisions, confectionery, footwear, musical instruments, building 
materials, &c. 


Employment for Disabled Men.—In an endeavour to 
find work for the 630 disabled ex-Service men at present 
unemployed in Greater Manchester, local ex-Servioe Associations 
recently called а meeting, inviting the men and about 30 employers. 
This resulted in placing about 60 men in employment. Further 
steps are being taken, including the sending of a circular letter to 
all employers in the district. When this task ia ended, efforta will 
be made to secure employment for the other unemployed ex-Servioe 
men—about 6,000 at present. 


M 
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National Jolut Board of Employers and Members of 
Staff (Electricity Supply Iadustry).— We have received from the 
Seoretary of the Electrical Power Engineers’ Association a 
pamphlet containing an account of the constitution and functions 
of the National Joint Board, which was formed on December 12th, 
1919. A list of members of the Board is given, Ald. W. Walker 


being the chairman, and Mr. J. Н. Parker, vice-chairman ; the- 


secretary is Mr. A. C. Tappenden, 1 and 2, Great Winchester Street, 
Е.О. 2. In addition to Ald. Walker, the representatives of the 
I.M.E.A. are Ald. A. R. Jephoott, M.P., Ald. E. Vaughan, Bailie 
W. B. Smith, Mr. Н. Faraday Proctor, and Ald. J. A. G. Beaumont ; 
the Incorporated Association of Electrical Power Companies is 
represented by Messrs. R. P. Sloan, C.B.E., and W. B. Woodhouse ; 
the Conferenoe of the Chief Officiala of the London Electric Supply 
Companies by Messrs. F. Bailey and F. J. Walker; and the Pro- 
vincial Electric- Supply Committee of the United Kingdom by 
Messrs. К. A. Scott-Moncrieff and J.C. Wigham. For the employés, 
the E.P.E.A. is represented by Messrs. J. H. Parker, W. J. Cooper, 
G. W. Essex, A. L. Lunn, W. A. Jones, and J. W. Thomas; and the 
Electricity Supply Commercial Association by Messrs. P. Burr, 
N. A. Chesterfield, W. Goodson, Р. R. Jackson, G. R. Smith, and 
A. J. Squire. Meetings are held monthly. Areas for 13 District 
Joint Boards have been defined, covering Great Britain. The 
organisation is based upon that of the Whitley Councils, and the 
object is to secure the largest possible measure of joint action 
between employers and members of the staff for the safeguarding 
and development of the industry, and for the general improvement 
of conditions, with a view to promoting the best interests of all 
parties. The functions and procedure of the Board are fully set out 
in the pamphlet. 

We have also received a pamphlet, dated May 12th, defining the 
‘conditions of employment and schedule of salaries for technical 
engineers on the staffs of electricity supply undertakings.” It is 
stated that the Board has been officially recognised by the Ministry 
of Labour as the competent authority to deal with all matters 
affecting salaries and conditions of employment, and that the 
Board has agreed to the conditions and schedule, which apply to 
all members of the technical staffs from student engineer up to 
and including the deputy chief official. 

The conditions define the week as consisting of 48 hours, and 
cover the questions of temporarily increased responsibilities, sick 
leave, holidays, termination of employment, &c. The schedule is 
based upon plant capacity, which is closely defined ; undertakings 
are graded in nine classes, from 1,000 to over 100,000 kw., and there 
are four basic grades :—(1) Deputy chief official; (3) power station 
superintendent ; (3) mains superintendent ; and (8) shift charge 
engineer. Intermediate grades are provided in the schedule. The 
total rate of salary and bonus, аз at March Ist, 1920, is adopted as 
a basis of calculation. The salary of a shift charge engineer in the 
lowest size of station scheduled is to be £293 per annum, or more 
if he is already paid at a higher rate. The salaries are subject to 
re-adjustment in proportion to the official figures as to cost of 
living. The conditions and schedule come into operation as from 
May 21st, or June lst, 1920. We print the schedule herewith. 
No doubt copies of these pamphlets will be in great demand from 
the secretary during the next week ;— 


SCHEDULE OF SALARIES, 
PLANT Capacity IN KILOWATTS. 


Training Ex-Service Men.—Sir Montague Barlow, 
Parliamentary Secretary to the Ministry of Labour, recently stated 
that the number of ex-Service men in training was 22,856, and the 
number waiting 24,880. The number already trained was 20,633, 
including 11,000 trained under the direction of the Ministry of 
Pensions. | 


Society for Electrical Development, U.S.A.—The above 
society haa elected Mr. W. W. Freeman to the position of preeident, 
while the general manager, Mr. J. Wakeman, and the secretary- 
treasurer, Mr. James Smieton, jun., have been re-appointed. 


Book Notices. — Public Opinion in Preventive 
Medicine." Price 4d.; post free 54d.—The Lady Priestley 
Memorial Lecture delivered by Sir George Newman, K. C. B. (Chief 
Medical Officer, Ministry of Health), before the National Health 
Society, on April 22nd, 1920, has been issued as an attractive little 
book of 30 paves. Everyone should read this illuminating little 
book, for the health and well-being of the community are of 
national importance. Teachers, in particular, can do much to 
impress upon their pupils the importance of the observance of 
simple and elementary precautions to avoid disease, of proper food, 
fresh air, and exercise. Copies of the booklet are obtaiuable from 
all booksellers and from H.M. Stationery Office. 

" Controllers for Electric Motors.” By Н. D. James. Pp. xiv + 
354; figs. 259. London: Crosby Lockwood & Son. Price 
218. net. 

"The Real Wealth of Nations, or a New Civilisation and its 
Economic Foundations." By J. 8. Hecht. Pp. viii + 350. London: 
G. G. Harrap & Co. Price 158. net. 

“Armature Winding.” Ву О, Sylvester. Рр. xii + 171; figs. 
129. London: S. Rentell & Co., Ltd. Price 78. 6d. net. 

Vickers News.“ Vol. П, No. 16. Pp. 20.—The present number 
of this interesting journal includes further articles on the Cairo to 
the Cape and the trans-Atlantic flights, as well as & description of 
submarine construction at Barrow. 

Messrs. W. & G. FovLE, LTD., 121-125, Charing Cross Road, 
W.C.2, have sent us a catalogue of new and second-hand technical 
books (39 pp.). Divided into subject-divisions, the volumes are 
classified under authors’ names, and the published and present 
prices are given in each case. The subjects range from Aero- 
nautics" to Brewing," and the Electricity ” division contains 
nearly 200 works; dates of publication, however, are omitted. 

"Problems in Physical Chemistry.” By E. B. R. Prideaux, 
Pp. xii + 294. London: Constable & Co., Ltd. Price 18s. net. 

“Cheap Steam.” Vol. IV, No. 3. Pp. 16. London: Ed. Bennis 
and Co, Ltd.—The May issue of this journal contains several 
articles of interest, including notes on boilers at iron and steel 
works, and a description of plant at the workeof Messrs, W. & R. K. 
Lee, Ltd., Sowerby Bridge. 

"The Bulletin of the Hydro-Electric Power Commission of 
Ontario." Vol. VII, No. 4. April, 1920. Pp. 32.—This issue is 
well illustrated, апа contains а long article upon the Linooln 
demand meter, and а description of the Nipigon power 
development. 


Factory and Plant for Sale.—By direction of the Dis- 
posals Board Ministry of Munitions, the Controller of Land and 


Factories is offering for sale by private treaty H.M. factory and 
power house at Lang with, Derbyshire, the ground area of buildings 


cover about 145,000 ft., the power installation consisting of pro- 
Class Н. J00 901 ducer gas engines and generators, capable of developing 11,000 Н.Р. 
| 50,001—| an or 7,400 Kw. Peterborough Corporation Electricity Department 
15,000 , 30,000 50,000 | 100,000' over. invites offers for one 240 cell, complete with boxes, trays and ingu- 
lators. Full particulars are given in our advertisement pages to-day. 


\ i * 
Class A. Class B. Class C. Class D Class E. Class F., Class G. Class J. 


Grade. 1.00 — 2,001 — 4,001-- 6,001 — 8,001 — 10.001 — 20,001 — 
2,000 | 4,000 , 6,000 | 8, 000 


— —— | — —  ——— | —— | ————— | — —— | — —ä——̃ —— — — 


— — — — — — — 


The Coal-Minlng Industry.—In the May issue of the 
Industrial League and Council Journal, Mr. David Gilmour, O. B. E., 
general seoretary of the National Democratic and Labour Party, 
who has seen upwards of 40 years' service in connection with the 
coal mining industry of Great Britain, shows how it is impossible 
for this industry to be developed to any appreciable extent while 
the seven-hour working day is in operation. He points out that 
in 1913 the output from British coalfields was 287 million 
tons, and had not the war supervened, it would to-day have been 
at least 300 million tons per annum, Under existing conditions it 
will work out at about 240 million tons, and the sad fact is, that 
if the field could only be brought up to 300 million tons the 
terrible tragedy of the gradual and persistent ever-increasing cost 
of living would be abated, if not eliminated altogether. Mr. 
Gilmour says: ‘‘My suggestion is, therefore, that it should be 
made worth the while of the miners to consider reverting to 
the eight-hours day for the period of one year on trial, and for the 
extra hour worked they might be paid a higher rate, as for over- 
time. Supposing the concession of £1 per week higher wage was 
granted for the extra time, this would absorb about £50,000,000 
per annum of the extra £150,000,000 derived from 60 million tons 
additional exports, leaving a surplus of £100,000,000 yearly, which 
could be utilised to reduce the price of coal for industrial purposes, 
aud bring down very considerably the charge for house coal. If 
this could be achieved, British trade would have such an era of 
Prosperity as we have neyer previously enjoyed." 


——— — 


i Se bie c oe, SENE в Catalognes and Lists.— Mxssns. SrExENS Bros. & Co., 
2 471 502 517 576 620 — = = у — LTD., of Palace Place Mansions, Kensington Court, W. 8, are dis- 
| е1 405 | i 469 о en 575 sin. ee tributing a new coloured showcard of their " Stannos " system of 
5 859 878 | 411 433 465 499 518 765 | 506 wiring, illustrating the inconspicuous nature of the work in the 
б 322 35i | 376 401 426 nu in б16 | 2 поа н to in срео 11 55 9 

: | M 2 Ne in the cottage, an its other advantages, e simplicity of the 

9 E i: | = 270 201 313 a 2i | E new way as compared with the old is shown. Merchants, 
10 — == — — 252 266 284 | 809 contractors, and traders can have copies of the showcard on 


application. 

BRITISH BRASS FITTINGS, LTD. (Proprietors of Sperryn & Co., 
Chas. Joyner & Co., Ingram & Kemp, and Player & Mitchell), 
Moorsom Street Works, Birmingham.—Catalogue Edition B El. 
(157 pp.). Beautifully produced on art paper, and profusely illus- 
trated. Dealing chiefly with electroliera and other electric lighting 
fittings. Fully priced. 

MEkssBS. ALFRED HERBERT. LTD., Coventry.— Section E 6, a 
16-page illustrated, priced and dimensioned list of turret-lathe 
tools and accessories of all descriptions. 

Messrs, GALLOWA XS, LTD., Knott Mill Iron Works, Manchester. 
—Two well-produced and illustrated catalogues. Large Gas 
Engines " (39 pp.), and " Unitlow Steam Engines" (17 pp.), giving 
detailed descriptions and specifications, 

Messrs. DONOvAN & Co., 47, Cornwall Street, Birmingham.—An 
illustrated and priced sheet of electrical accessories, including 
tumbler switches, cut-outs, bells, accumulators, insulators, jointing 
materials, &c. 

Messrs. W. CANNING & Co., 133-137, Great Hampton Street, 
Birmingham. —A booklet entitled " Linking the Past with To-day, 
1785-1920." (32 pp.).—This gives a brief history of the firm, and 
is copiously illustrated by photographs of persons and premises, 

Mr. D. C. BATE, 16, John Dalton Street, Manchester.—A four-page 
list setting forth the advantages of the Bipol ” accumulator, giving 
prices and details of working costa compared with dry batteries. 

Mersses. DRAKE & GORHAM WHOLESALE, LTD., 67, Long Acre, 
У.С. 2.—Pamphlet No. 288 describing and illustrating the Silent 
Alamo 1-Kw. house lighting plant, | 
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Liquidations and Dissolutions.—SianaL Evecrric Co., 
Ltp.—Winding up voluntarily. Liquidator, Mr. б. L. Winn, 
c/o Bristowe & Co., Ltd., 11, Tothill Street, S. V. A meeting of 
creditors was held at Cannon Street Hotel on May 26th. 

The following is a list of the principal creditors :— 


Fisher & Ludlow, Ltd. .. .. £608 Н. R. Brownrigg, secretary 
W.&J.Dangerfield (judgment (salary) .. as E .. £46 
includiug costs) sa 2 8 D. Gilson & Co. .. E ia 89 
Abbey Industries, Ltd. (con- W. E. Baker «5 ice "s 94 
tract amount) Ds ae 218 Leopold Norman (commission) 22 
Јаз. Cartland & Sons, Ltd. .. 169 Н. Drewitt, a director (ex- 
Ephraim Phillips ке 2s 169 penses, &с.)  .. e ice 21 
Drycells, Ltd. (judgment in- 8. A. Bailey, solicitor (costs, 
cluding oosts) .. oe © 114 approx.) .. “з ds a 20 
R. E. H. Lovelace (including C. D. Flint.. x ei oe 18 
salary) ) x 5 ss 118 Les Bridge Gas Co. (deposit, 
Walthamstow Urban District £5, held).. m - és 14 
Council (rates) .. T M 9) C. Bt. John, & director (balance 
Concordia Electric Wire Co. of &ccount) © os ee 18 
(judgment, including costs).. 82 
John Matthey & Co., Ltd. (con- £2,880 


tract amount) .. Ss zd 80 
British Insulated and Helsby 
Cables, Lt. . е oe 


ConTINGENT LIABILITIES, 
Pref. share interest, approx. .. 184 
68 Directors’ fees, approx. oe 


— 


£8,151 


The loss for the period from May 31st, 1919, to May 5th, 1920, 
was £4,375. 

GLOBE ELECTRIC Co., Ltp.—In this liquidation Mr. W. Osborne 
is acting as liquidator in plaoe of the late Mr. G. E. Corfield. We 
understand that & small dividend is available. 

THACKER BELL & Co.—Partioulars of claims must be sent by 
June 30th to Messrs. Woodcock, Rylands & Parker, 15, Bloomsbury 
Square, W.C., solicitors to the liquidators. 

THE BRITISH ELECTRICAL ACCESSORIES, LTD., Fawoett Row, 
Bradford.—In pursuance of Seo. 188 of the Companies (Consoli- 
dation) Act, a meeting of the creditors of the above was held on 
May 21st, at the offices of Mr. Е. W. Rhodes, solicitor, Cheapside, 
Bradford. А statement of affairs was presented by Mr. W. A. 
Judge, I.A., the liquidator of the company, which showed liabilities 
of £9,122. The assets were estimated to realise £2,281, from 
which had to be deducted £192 for preferential claims, leaving net 
assets of £2.089, or a deficiency as regarded the unsecured creditors 
of £7,034. The issued share capital of the company was £965, and as 
regarded the contributories there was a deficiency of £7,999. The 
liquidator stated that the company went into voluntary liquidation 
on May 6th of the present year, as it was unable to meet ita 
liabilities. The following day the Sheriff attempted to enter into 
possession, but the liquidator's title held good, and the Sheriff 
retired. With regard to the unsecured liabilities, it ap d that 
about £4,000 was in respect of moneys advanced. ring the 
year to April 30th, 1918, the trading resulted in & profit of rather 
more than #1,300, and at that date the assets were valued at 
27,400. During the following 12 months there was а loss on the 
trading of between £400 апа £500. Further accounts had been 
prepared covering a period of 23 months to March 31st, 1920. It 
was estimated that the stock at the commencement of the period 
was £3,981, while at the close it amouuted to £1,330. The 
trading appeared to have resulted in the 23 months in a net loss of 
rather more than £5,600, while in the period the purchases aggre- 
gated £16,615, against sales of £17,425. The company was formed 
in May, 1914, with a nominal capital of £1,000 in £1 shares, but 
in view of last year the capital was increased to £15,000. The 
position disclosed was discussed at some length by the creditors, 
and eventually it was resolved to confirm the voluntary liquidation 
of the company, with Mr. Judge as liquidator, and a Committee of 
Inspection was appointed, consisting of the representatives of 
Messrs. Driver, Drennan & Cooper, Ltd., W. Sanders & Co., W. D. 
Wilson, J. H. Rushworth, and Parkin S. Booth. 

COALITE, LTD., and BRITISH CoALITE Co., LTD. — Meetings are 
called for June 30th, at 62, London Wall, E. C., to hear an account 
of the winding- up by the liquidators, Messrs. H. Bacon and J. Н. 
Macaulay. ^ 

ENDALL & SOTHERAN, electrical, mechanical, and automobile 
engineers, Canal Motor Works, Canal Bridge, Church Street, St. 
Helens.—Mr. G. W. Endall and Mr. A. W. Sotheran have dissolved 
partnership. Debts will be attended to by Mr. G. W. Endall, who 
will continue the business at the same address, under the style of 
Endall & Co. 


A Glasgow Exhibition.— We have received an advance 
us of the Shipbuilding, Engineering, and Electrical 
Exhibition which is to be held in the Kelvin Hall, Glasgow, from 
November 8th to December 4th, 1920. The Exhibition is being 
promoted by the Corporation of Glasgow with Mr. J. M. Freer, aa 
general manager, and applications for space are now being received. 
The Engineering Section will include prime movers, traction, 
mechanical devices, and models. The Electrical Section will cover 
instruments, magnetos, dynamos, and wireless apparatus. Other 
sections will Бе :—Shipbuilding, motor boats, motor cycles, and 
miscellaneous (including all articles applying to the foregoing trades), 
The prospectus contains rules and regulations, particulars of 


space, charges, specimens of stands, and information relating to 
the Kelvin Hall. 


A South African Steel Corporation.—It is announced 
that the South African Iron and Steel Corporation, Ltd., has been 
registered at Cape Town, with a capital of &1,500,000.— Times. 


Bankruptcy Proceedings.—F. MrrcHgLL (F. Mitchell 
and Co.), eleetrical engineer, Manchester.—Discharge suspended for 
two years until April 27th, 1922. 

E. CLONEY, tramways divisional traffic superintendent, 5, Albans 
Road, N. W. 5.—Second dividend of 5s. in the E, payable at Carey 
Street, W.C, 


Auction Sale.—Messrs. P. HUDDLESTON & Co. will sell 
by auction, on June 7th, at Dalling Road, Hammersmith, a quantity 
of electrical apparatus, including dynamos, motors, generators, &c. 
For full particulars, see our advertisement pages to-day. 


Catalogues Wanted.— Ma. E. А мев, consulting electrical 
engineer, 12, Whitehall Crescent, Dundee, having cloeed his office at 
the beginning of 1915 to join the B.E.F., has re-opened to continue 
his practice. He will be glad to receive catalogues, price lists, and 
any particulars from electrical manufacturers, gas and steam 
engineering firms. 


Trade Announcements. MR. Е. Law, electrical engi- 
neer, contractor and automobile electrician, of Grove Gardens, 
Headingley, Leeds, has opened premises at Tower Buildings, Ilkley, 
and invites manufacturers to send catalogues, lists, &o. 

Buck & HICKMAN, LTD., announce that their Birmingham ware- 
house and offices have been removed from 55, Station Street, to 
23, Newton Street, Corporation Street, Birmingham. 

THE JACKSON ELECTRIC STOVE Co., LTD., have removed their 
showroom and offices from Blandford Street to 113, Sloane Street, 
London, S. W., and all communications should be sent there. 


As from May 31st the telephone number of the West End depot 
(Arthur Street, New Oxford Street, W. O. 2) of PoPE's ELECTRIC 
LAMP Co., LTD., is changed from Gerrard 3000" to Gerrard 
6074" (two lines). Larger stocks will be held there. 


Gas Regulation Bill.—The text of the Bill recently 
introduced into Parliament by the President of the Board of Trade 
has now been published. This Bill seeks to fix the quality and 
price of gas, to institute penalties for deficient values, апа to set 
up the means of making periodical tests. One of the alterations 
suggested in the present practice of gas undertakings is & system 
of charging according to the heat value of the gas supplied. 


Plaut for Sale.— City of Gloucester Electricity Depart- 
ment has for disposal one 150-kw. Belliss-Silvertown generating 
set, two Blake-Knowles and one Summers 10,000 Ib. Scott steam- 
driven jet condensers. See our advertisement pages to-day. 

Liverpool Corporation Electricity Supply Department has for 
disposal two 2,000-Kw. Westinghouse-Parsons turbo-alternators 
with condensers, air and circulating pumps, &c. See our advertise- 
ment pages to-day. 


Fire.—Early on Whit Monday morning fire broke out in 
the power house of Messrs. Brown's engineering works in 
Chapman Street, Byker, Newcastle-on-Tyne, and considerable 
damage was done to the installation. 


Trade Openings in Italy.— The British Chamber of 
Commerce for Italy (Inc.), whose headquarters are at Genoa, have 
issued a lengthy list of openings for British firms to do business 
with Italian purchasers and agents. x 


Strike at Liverpool.— Cable jointers employed by the 
Liverpool Corporation are on strike for the ваше conditions as 
obtain in the building section of their Union. About 100 men are 
affected. 


Dispute in Wimbledon Electricity Department.— А ссога- 
ing to statements issued by the E. P. E. A., a recommendation that 
the award of the National Joint Board for the Electricity Supply 
Industry of an increase of salary to station engineers of £30 per 
annum from January 18, 1920, was submitted by the Electric 
Lighting Committee to the Wimbledon Town Council ; the matter 
was referred to the Staffing Committee, and on the advice of the 
latter, the Council rejected the recommendation. The technical 
staff members have, therefore, given notice that they will cease 
work on Monday, May 3'st, unless the Corporation adopts the 
recommendation of the Electric Lighting Oommittee, and the 
executive council of the E. P. E. A. is prepared to support the local 
members. 


Copper and Lead Prices.—Messrs. Е. Smith & Co. 
report May 25th :—Electrolytic copper bars, £109, £5 decrease ; 
electrolytic wire rods, £124, £5 decrease ; electrolytic Н.С. wire, 
Is. 4d., 1d. decrease ; silicium bronze wire, 1a. 11{4., 1d. increase. 

Messrs. James & Shakespeare report May 26th :—Copper bars 
(best selected) sheets and rods, no change. English pig-lead 
£41 10s., an increase of from 10s. to 308. on the week. 


Juvenile Employment.— The fourteenth annual report of 
the Skilled Employment and Apprenticeship Association has 
recently been published. Fifteen Committees were affiliated during 
the period covered by the report, but seven of these have announced 
their inability to carry on owing principally to the lack of funds 
and voluntary workers. The Association has been approached 
with а view to its taking over the management of the East London 
Apprenticing Fund, established some vears ago by the late Lord 
Swaythling to provide loans for non-Jewish boys residing in the 
Tower Hamlets entering trades. The Association has expressed its 
willingness to take over this fund. The office of hon. treasurer has 
been taken over by Mr. Alfred P. Griffiths. The expenditure for 
the year exceeded the income by £65, but an appeal for funds is 
being made, and it is hoped to secure a number of regular sub- 
scribers. The Association was successful in finding places for 
40 per cent. of the boys who applied and 47 per cent. of the girls, 
the same proportion as in 1918, 
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Turkey.— The report of the Société des Tramways et 
Electricité de Constantinople for the year ending June 30th, 1919, 
which has only just been issued, states that the year 1918 proved 
an exc»edingly difficult one for the company owing to the scarcity 
of coal, and the need for tramway material, the service having for 
these reasons to be suspended for а certain period of time. Thanks to 
the influence of the Allied missions the tram fares have been greatly 
increased, which has considerably improved the running con- 
ditions. The demand for current is steadily increasing, but the 
company is not yet in а position to satisfy allthe demands owing 
to it not being possible to promptly secure the necessary material. 


New French Company.— La Société des Electrodes de la 
Seine is the name of & new company which has lately been formed 
at Paris (2 Rue Blanche), with a capital of 2,000,000 fr., to manu- 
facture electrodes of all kinda. 


Italian Company Note.— The shares in the Società 
Bolognese di Elettricita, of Bologna, which have hitherto been 
mainly held in Belgium, haye been acquired by an Italian 
syndicate, so that the concern shall become a purely Italian 
undertaking. 


LIGHTING AND POWER NOTES. 


Birmingham.—PRoPosED ExTENSTONS.— The Electricity 
Supply Committee recommends the City Council to approve of the 
extension of the Nechells station at an estimated cost of £1,757,700. 
In 1918 authority was given for the erection of the first portion of 
the station and works at an estimated cost of £1,626,140. The 
capacity of this new plant is 30,000 KW. It was anticipated that the 
new station would be in commission for the winter 1920-21, and the 
principal contracta were placed early last year; but owing to labour 
disputes which prevented deliveries of material, the station will 
not be ready for duty before the winter of 1921-22, exoept possibly 
to a partial extent. There is at present no reserve plant. The 
simultaneous maximum daily load on the works during the pest 
winter was about 63,250 Kw. In the opinion of the engineer, 
there should be in reserve not less than 12,000 Kw. to allow for 
normal overhaul of machinery and breakdown of plant. There 
are at present applications aggregating 27,000 KW., awaiting 
acceptance, which total would have been bigger had the depart- 
ment been able to deal with new business. The Committee has 
been advised that the Nechells station should be increased in 
capacity from the 30,000 Kw. now in hand, to 90,000 Kw. by the 
addition of two 15,000-Kw. sets. Provisional estimates have 
been prepared, as follows :—Station buildings, £269,200 ; engine 
house equipment, £380,000; boiler house, £603,500; cooling 
towers, £81,600; switchgear, station transformers and cables, 
£166,900; sub-station building &nd equipment, £74,100 ; 30,000- 
volt trunk mains, £36,000 ; and 5,000-volt and low-tension mains, 
£146,400. 

PRICE INOREASE.—O wing to the advanoe in the price of coal, 
the Electric Supply Committee has revised its rates. Making due 
allowance for increased output, it finds it necessary to increase 
the price of low-tension supplies by approximately Ad. to id. per 
unit, according to the class of supply. 


Biackpool.— YEaR’s WoRKiNG.—During the year ended 
March 31st last, the Corporation electricity undertaking had a total 
income of £80,259. Working expenses, £54,913, and £20,077 for 
the interest and sinking fund, left a profit of £5,269, compared 
with a deficit last year of £2,727. The capital outlay on the 
undertaking stands at £273,057, loans and sinking fund, £46,045, 
loans redeemed, £128,595, net indebtedness, £98,417, reserve fund 
nil, working balance, £2,835. 


Bornley.—PRosPEcTIVE Price INCREASE.—O wing to 
the inorease in the price of coal, it is anticipated that the cost of 
electricity for lighting will be id. per unit more after the June 
reading of the meters. The charges for supplies for power and 
tramway purposes will also be increased. 


Castlebianey (Co. Monaghan)—PusLic LicHTING.— 
The Urban Council has granted permission to the local electric 
lighting company to erect poles, wires, &c., for the electric 
lighting of the town. 


Ciones,.—PuBLic Ілантімо. The Electric Light Co. 
has written to the Urban Council denying statements alleging 
wastage of electricity in public lighting, stating that the lighting 
was carried out in accordance with the Council's instructions, The 
opinion was expressed that economy was needed. 


Corby.—PusLic LiogrING ScHEME.—SubJect to the 
observance of certain conditions, the Northants County Council 
has decided to offer no objection to a scheme for public lighting 
by electricity. 


Dalkeith —UnsaTIsFACTORY PLANT.—À Committee of 
the Town Council has inspected the power station, and is of the 
opinion that the plant is in an unsatisfactory condition and 
requires immediate attention. Several breakdowns have occurred 
recently, causing a great deal of inconvenience. 


Darlington.—ExTENSIONS.—Extensions to the electricity 
undertaking, involving an expenditure of £100,000, have been 


approved by the Electricity Committee, to meet next winter's 
prospective demands, and the Finance Committee has been asked 
to apply for sanction to borrow this sum. The scheme provides 
for four additional boilers and two 5,000-Kw. sets; with one set 
boilers to be ordered immediately. 


Dnblin.—Dock TRousLEs.—Consequent upon the refusal 
of dockers to handle military stores, the electric cranes and the 
Port Board's power station were taken over by Royal Engineers. 
The dock electricians threatened to call out the Corporation elec- 
tricians, as a protest against the action taken by the military 
authorities. 


East Grinstead.— POWER Station BurLDING.— The 
Urban District Council has decided to purchase premises with a 
view to adapting them for the proposed electric light works. 


Glllingham.— WAdRS.— Threatened with a strike, the 
Council has agreed to increase the wages of electrical operatives. 


Hamilton.— ELECTRICITY SuPPLYy.—Subject to a satis- 
factory report from the consulting engineers, the Town Council 
has approved of an application by Edmundsons, Ltd., to expand 
385,250 on the installation of a 500-Kw. rotary converter, &o., and 
£100 for the laying of a new feeder to Clydesdale Street. 


Hatfield.—Marss Extensions APPROVED.—The Com- 
missioners have informed the District Council that they have 
informally approved the proposal of the North Metropolitan Electric 
Готе: Distribution Со. to lay mains between St. Albans and 

atfield. 


Kingstown (Co. Dnblin),.—ErEcrRICcITY  SUPPLY.— 
The Urban Council has reoeived & letter from the Law Agent 
stating that an electricity supply might be obtained from the 
Dublin Corporation or the Dublin United (Electric) Tramways Co. 
without the erection of а special power station. 


Klugston-on-Thames.— Loans.—The Town Council has 
applied for loans of £6,000 for two new chain-grate stokers, super- 
heaters, and a steel stack with induoed-draught plant; and £9,200 
for H.T. and L.T. mains and the coat of converting consumers’ plant 
for a three-phase supply. 


Lanark.— ELECTRIC LIGHT ScHEME.—The Town Council 
has decided that an expert shall be consulted respecting the 
suggested electric lighting scheme for the town. 


Liverpool. — SPECIAL Rares. — The Corporation has 
approved an agreement for the supply of electrical energy for trade 
purposes to be charged at power rates. 


Navan.—ELEkcrRICc Lieut ScHEME.—Mr. L. J. Lawless, 
consulting electrical engineer, reporting to the Council on a scheme 
for electric-lighting of the town, estimates the cost at £10,750, 
plus £1,713 working expenses, and revenue at £2,350, The charge 
to private consumers to be 1s. per unit. The Council has resolved 
to ask another expert to furnish a separate report. 


Perth, EXTENSIONS.—The Town Council is communi- 
cating with the Electricity Commissioners with regard to an 
extension of plant at the power station and the construction of a 
railway siding. 


Price and Supply of Electricity—2In the House of 
Commons, Mr. W. H. Sugden asked the Minister of Transport if he 
would say when he hoped to have a definite economical price fixed 
and increased electrical power at the disposal of industrial under- 
takings, bearing in mind the fact that the first portion of the cycle 
of trade activity had now been entered upon, and could assurances 
be given that some definite portion of the scheme would be operative 
before the trade activity passed. Mr. Neal (Parliamentary Secretary 
to the Ministry of Transport) said there would be a fixed economical 
price, which would be of general application. The fixing of the 
price or prices would depend on the operations of the new authori- 
ties to be set up under the Electricity (Supply) Act of last session. 
The Electricity Commissioners were engaged on work preliminary 
to the determination of the new districts, in accordance with the 
provisions of the Act. It would then be for existing electrical 
undertakings, local authorities, and others in each district to form- 
ulate schemes for submission to the Commissioners embodying 
improvements in the supply of electrichy in such districte. The 
Commissioners were fully aware of thelimportance of expediting the 
work of reorganisation under the Act, and had already made 
substantial progress.— Manchester Guardian, 


South Shlelds.— TRAINING ELECTRICIANS.—A scheme 
formulated by the Electricity Committee to train boys in the muni- 
cipal station as electricians was adopted by the Town Council. 
Trainees will receive no payment for the first six months, but after 
that time a scale rising from 108. to £2 per week will be put into 
force. A proposal for training ex-officers in this work was referred 
back to the Committee for further report. 


Warrington,—ExTENSIONS.— Official sanction has been 
received to the expenditure of £183,000 on extensions to the elec- 
tricity works. 


Wrexham.— EXTENSIONS.—Application has been made by 
the Town Council for sanction to borrow £17,000 for the extension 
of the electricity undertaking. It is intended to provide a new 
boiler, complete with stoker, coal bunkers, foundations, Pumpe, 
&c., at в coat of £11,350 ; economisers, flues, &c., £2,230 ; buildings, 
22,000; and water-softener, 4 1, 260. 
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Wigton.— Evectricity SuPPLY.—The Urban District 
Council has asked the Carlisle Town Council the price at which 
electricity can be supplied to the district. 


York. —TiwE ExTENSION.— The Minister of Transport 
has extended the time of the York Electric Lighting (Extension) 
Order, 1914, until April 30th, 1921, for the extension of mains, &c. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—WAGE DEMAND. — Railway and tramway 
men in Victoria and New South Wales are demanding double wages 
during the visit of the Prince of Wales.— The Times. 


Blackpool.— YEar’s Workine.—The Corporation tram- 
ways made a profit during the financialyear ended March 3186 last, 
of £15,583, compared with £30,052 the preceding year. The 
receipts were £186,175, as against £140,929, but the working 
expenses totalled £147,770, compared with £90,033 for the previous 
period. 


Bradford.— PROPOSED FARE INCREASE.— At a special 
meeting of the Tramways Committee last week, Mr. R. Н. 
Wilkinson, the manager of the department, presented a report con- 
cerning the proposal to increase the fares. Additional information 
is, however, required as to whether а scheme of short stages for a 
penny and at the same time increasing the 14d. fare to 2d. is not 
practicable, and the question is to be further discussed. 


Brazil.—RAILWAYT ELEcrRIFICATION.— The contract for 
the electrification of the Paulista Railway Co.'s line between 
Jundiaby and Campinas, has been secured by the International 
General Electric Co. The total cost is estimated at $2,000,000, the 
line being 28 miles in length, double track. The rolling stock is to 
consist of 12 geared type 3,000-volt D.C. locomotives, four passenger 
and eight freight engines. The power will be supplied by the Sao 
Paulo Light and Power Co. at 88,000 volta, 60 cycles. Extension of 
electrification as far as San Carlos is contemplated, which will 
make a total length of 128 miles. 


Continental.—ITALVY.—It has been decided to extend 
the electrification of certain lines in the north-west, especially in 
Liguria, Piedmont, and Lombardy, The three-phase system is 
used on the lines already electrified in thia region. The folowing 
are the sections which the Railway Administration has been 
authorised to electrify :—Turin-Alexandria-Rouco, 137 km. ; 
Voghera-Novi, 35 km.; Alexandria-Tortona, 22 km.; Asti-Ovada- 
Sampierdurena, 101 km. ; Trofarello-Fossano-Mondovi-Ceva, 80 km. ; 
Bussoleno-Turin, 45 km.; total, 420 km. А sum of 280 million 
lire has been earmarked for the work, which will be crrried out by 
the State Railway Department. A further 209 km., comprising 
Turin-Milan and Milan-Voghera will be electrified. This part of 
the work is being put to tender by private industry. The cost will 
be some 60 million lire.— L' Industria. 


Doncaster.—lINADEQUATE SERVICE. Some very caustic 
comments were made at the last meeting of the Bentley District 
Council anent the dilatory manner in which the village was being 
served with tramways, The track is partly up, owing to repairs, and 
only one car has been running for the past three weeks, The 
Council decided to lodge а complaint with the Ministry of 
Transport. 


Liverpool Electric Signalling.— On the Mersey Electric 
Railway it is intended to introduce new automatic signalling, 80 
as to concentrate a larger volume of traffic in the busy hours of 
the day. The system will be similar to that in use on the under- 
ground railways in London. The contract for the work has been 
placed, and it is expected that the new installation, which will be 
of the most modern type, will be completed by October next in 
time for the heavy winter traffic, which usually commences about 
that time. The power for operating the apparatus will be supplied 
by special sets installed at the power stations, and will be inde- 
pendent of the main supply for operating the trains. 


Huddersfield.—COAL HavLAGE.—It was reported at a 
recent Council meeting that £1,687 had been received for the 
haulage of coal along the tramlines to mills at Lindley and 
Outlane, The loss of revenue in consequence of the recent strike 
of tramway employés was £7,536. 


India. — Tramway RECONSTRUCTION. — The Bombay 
Electric Supply and Tramways Co. has approved a scheme for the 
reconstruction of the company, and it has been resolved to raise 
the capital from £1,430,000 to £ 1,680,000.— Engineer. 


Johannesburg.—OvEnRHANGING TRnEES.—Unusual cir- 
cumstances attended the payment by Johannesburg Town Council 
of £2,000 to a man who lost the sight of an eye owing to an 
accident while & passenger on & tramway car, 'The mishap was 
due to а tree brushing against the top deck and striking him as 
he sat in his seat. The Tramways Committee reported that it 
had been advised that the other eye was affected, and on an 
examination being made, ita medical officer reported that the 
sight of the other eye was limited to five-ninths of the normal. 
The claim originally was for £4,500, but the passenger's solicitor 
offered to settle, without prejudice, for the sum alread y mentioned. 
That amount was voted in full and final settlement of the claim.” 
The case is not without interest for other tramway and also omnibus 


undertakings. It is the duty of owners of trees to keep them from 
becoming a danger to traffic. In case of neglect the local authority 
can demand a removal of the obstruction, and, if necessary, carry 
out the operation. Such action has been taken in the metropolitan 
district and elsewhere at the request of the London General Omnibus 
Co. There have been occasions when in cases of delay the 
company's employós have been seen undertaking the task, the 
men working from the top of an omnibus, In the case of lamp- 
poeta situated too near the edge of the kerb, disputes have arisen 
between a local authority and the company. While the former 
has attributed collisions to the overhanging of the top deck, the 
company has complained that the road has too pronounced а 
camber. This is & matter that ought to come under the cognisance 
of the Minister of Transport, at least on main thoroughfares.— 
Tramway and Railway World, | 


Leeds.— RESERVE FuND.—The Tramways Committee 
recommends that in future any surplus receipts from that depart- 
ment shall be paid into the tramway reserve fund, authorised by 
the Act of 1905, and that the fund shall accumulate til! £100,000 
is reached. Previously the reserve fund was fixed at £25,000. In 
1919 the department relieved the rates to the extent of £90,000. 
Last year's working showed a net surplus of £83,757. 

PROPOSED FARE INCREASE.— The proposal to increase the tram- 
way fares to ld. a mile is to be again brought before the full 
Council for discussion, deapite the fact that a similar proposal was 
negatived by the Council about six weeks ago. It is stated on the 
authority of the chairman of the Tramways Committee (Alderman 
К. A. Smithson) that the department is losing £300 a day on the 
present fares. 


Llanelly.—SrRikE ENDED.—The tramway workers have 
;esumed work, after being on strike for three weeks. - 


London.— HicHER FaRES.—At a recent meeting of the 
L.C.C. the chairman of the Highways Committee foreshadowed 
further increases in fares in the near future. A proposal to 
reserve cars for women only was not considered desirable. 


Oxford.—STRIKE.—The employés of the Oxford Electric 
Tramway Co. (which runs an omnibus service in the neighbourhood) 
came out on strike for higher wages on May 19th, and no vehicles 
were running. The city is very full of visitors, and the stoppage 
caused great inconvenience.— Zhe Times, | 


——— a 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina.—NEw WIRELESS STATIONB.—Acoording to 
the Review of the River Plate, the wireless stations are inadequate 
for a general public service as they are practically constantly 
occupied in the transmission of official dispatches. They are, 
therefore, to be augmented, and the wireless telegraph division 
and the Ministry of Marine has formulated a plan which has been 
approved by the Government, and a naval officer is to come to 
England to make the necessary acquisitions, The project com- 
prises the erection of three stations at the Patagonian ports of 
Gayman, Rawson, and Puerto Gallegos, in addition to one at 
Buenos Aires. These stations will be capable of transmitting over 
а distance of 2,000 km. under all conditions. It is intended later 
to supplement them with four other stations of 800-km. capacity 
situated at Corrientes, Puerto Militar, Comodoro Rivadavia, and 
Ushuaia. 


Cable Repairs.—The work of repairing the Stornoway, 
Castlebay, and Skye cables is being carried out quickly. The 
services of the Lochboisdale and Tobermory wireless stations are 
no longer necessary, and the repairs to the Stornoway and Poolewe 
cables would have been completed had the weather remained 
favourable. 


Сапайа. — TELEGRAPH RATES.—According to the Times, 
a ruling of the Railway Commission permits the increase of rates 
on telegrams in Eastern Canada by 32 per cent., and in Western 
Canada by 20 per cent. This ruling does not, however, apply to 
Press messages. | | 


United States.— WIRELESS TELEPHONY.—The Telephone 
Engineer announces that tests in the U.S.A. have proved that it is 
possible to communicate by wireless telephony over a distance of 
1,5C0 miles, using a generator having a capacity of only 1 Kw. The 
De Forest Radio Co., of New York, enlisted the aid of members of 
the American Radio Relay League in its experiments. Tests, 
which commenced in February last, were carried out nightly with 
many members of the League listening in, and Mr. R. F. Gowan, 
engineer to the De Forest Co., at the New York end, and Mr. R. Н. d. 
Matthews, vice-president of the League, at the receiving station at 
Chicago. Eventually communication was established between the 
two cities, а distance of 750 miles, with the power mentioned 
above. Later, letters were received from observers at Topeka, 
Kas., 1,500 miles away; Valley City, N.D.; Battle Creek, Mich. ; 
and Gaffney, S.C., announcing that they also had heard the 
conversation. 

The U.S.A. Department of the Interior has equipped its rangers 
in the forests of the West with small wireless telephone sete having 
a small range to facilitate communication, 
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(The date given in parentheses at the ond of thé belton 
the issue of the RLBOTRICAL REVIEW in w " Official - 
Notice” e) i 
| | OPEN. | 
‚ «Australia: — MELBOURNE.—May 81st. Victorian Rail- 


ways Department. Four 4,500-Kw., 1,500-volt traction converter 
sein, and eight 1,000-Kw., 1,500-volt ditto: (April Bot h.) 

- SYDNEY. — August 4th. N. S. W. Government Railways and 
Tramways. Two 1,000-Kw. sub-station unite, Chief Electrical 
Engineer, 61, Hunter Street, Sydney. 

August 3rd. D. partment of Public Works. Turbines and 
generators for the Barren Jack hydro-electric development schente. 
Department of Publio Works, Sydney. 

Jnly 18th. City Council Maximum demand indicators. Electric 
Lighting Department, Town Hall, Sydney, 

PERTH.— July 14th. P. M. G. 's Department. Telegraph and 
telephone instruments (various parta). Schedule 674. 

June 16th. P. M. G. Department. Telegraph а: telephone 
instruments (various parte). Schedule 680. (May 14th.) 

ADELAIDE.—June 23rd. P.M.G.'s Department. Telephone parts 
(schedule 541). (May 21st.) 


Barnes.—June 7th. Urban District Council Electricity 
Department. Coal-handling plant and overhead steel or ferro- 
concrete bunkers, (May 14th.) 

Belgium.— June 2nd. La Société Nationale de Chemins 
de Fer Vicinaux, 48, Rue Montoyer, Brussels. Installation of the 
overhead electric equipment of the Namur La Citadelle line and 
branches. Particulars from the department of the Services Elec- 
triques at the above address. 

July 9th. Brussels Municipal Authorities. A turbo-alternator 
atthe generating station on the Quai des Usines, Laeken. Speci- 
fication 2 francs and drawings 1j Tratos, from the Hotel de Ville, 
15, Rue des Augustins, Brussels. 


Carlisle.—June 25th. Electricity Department. One 
3,000-Kw. turbo-alternator and condensing plant. (See this issue.) 


Dublin, — June 7th. Electricity Supply Committee. 
12 montha' supply of single-phase and three-phase meters. 

June lst. Electricity Supply Committee. 22 direct-current 
magazine flame arc lamps. (May 21st.) ° 

June 10th. Electricity Supply Committee. Feed pump, tanks, 


ры &o., for Pigeon House generating station. (See this 
Dundalk.—June 15th. Urban District Council.  Elec- 


tricity Department. 750 yd., L.T., 3-core, paper-insulated, lead- 
covered and armoured cable ; disconnecting boxes (pavement type) 
and joint boxes. (See this issue.) —— 


Edinburgh.—June 19th. Electricity Supply Department. 
E. H. T. and L.T. switchgear, &c., for Portobello station. (May 21st.) 


Grimsby.— June 7th. Electricity Department. E. H. r. 
cables and pilot cables (specification No. 146). (Еее this issue.) 


Ince-in-Makerfield.— June 15th. Urban District Council. 
Waterworks Department. Motor-driven pumping sets; cables ; 
alterations to winding engine from steam to electric drive ; ; witch - 
gear. (See this issue.) 


Leeds.— June 14th. Electricity Department. 12, 000-Kw. 
ateam turbine, alternator and condensing plant. (May 14th.) 


London.—HackNEYv.—Jüne 9th. Electricity Department. 
Four water-tube boilers, each 33,000 Ib. per hour capacity, with super- 
heaters, mechanical stokers, &c. ; four induoed-draught planta ; four 
fuel economisers ; one 10 000-Kw. turbo-alternator and exciter, with 
ventilating fan and. air filter or cooler; one surface condensing 
plant; two circulating water motor-driven pumps; E.H.T. switch- 
gear; two 20,000-kw, coupler panels; one 10,000-Kw. generator 
panel; віх 2,000-Kw. and one 4,000-Kw. feeder panels, (May 7th.) 

BETHNAL GREEN.—June 7th. Electricity Supply Department. 
Two 500-k. v. A. transformers; one E. H. r. and one L. T. panel; L.T. 
feeder cables ; section pillars and road work. (May 21st.) 

Вт. PANCRAS8.—June 10th. Electricity Department. 45,000 tons 
steam coal for the Regent's Park and King's Road electricity stations. 
Electricity Department, 57, Pratt Street, Camden Town, N.W. 


WIMBLEDON.—June 12th. Electric Lighting Committee. Two 
boilers, with mechanical stokers, induced-draught fan and motor, 
pipework, steel chimney, хо. (See this issue.) 


Manchester.—June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33, 000-volt and 6,000-volt 
main switchgear; Section В, pressure-testing switchgear ; Section C, 
420-volt А.С. auxiliary switchgear ; Section D, 240-volt D.c. auxiliary 
switchgear. (April 30th.) 

AUOKLAND.—September lat. Harbour Board. For the supply of 
electric capstans and spares. Messrs. W. & A. McArthur, Ltd. 
18-19, Silk Street, Cripplegate, London, Е.С, 2. 


Saiford:—June 5th. Electricity Department. 12 months’ 
supply of D.C. and А.С, meters. (May 21st.) 


Southampton. — June 14th. Electricity Department. 
E. H. T. and H. T. switchgear and D.C. oontrol panel. (See this issue.) 

Spain.—June 2nd. dijon-Musel Harbour authorities. 
Three 3-ton eleotrio oranes. "Tenders to the Junta de Obras del 
Puerto de Gijon-Musel. " 

Warrington.—June 15th. Electricity and Tramways 
Committee, Motors and transformers, - (See this issue.) 


CLOSED. 


Government Contracts.— The following Government 
contracts were placed during April, 1920 :— 
ADMIRALTY (CoNTRACT AND PURCHASE DEPARTMENT). 


села tubing and accessories.—Barton & Sons, Ltd.; Oriental Tube Co., 
Electrical plant.—British Thomson-Houston Co., Ltd. i 
Electric lighting.—Foote & Milne, Ltd. 
- Reconstruction of motor-generators, &c.—British Electric Plant Co., Ltd. 
. Turbo-generator asmature.—Metropolitao-Vickers Electrical Co., Ltd. 
. Ministry оғ MUNITIONS. 
Armoured cablec--Siemens Bros. & Co., Ltd. 
INDiA Orrice : STORE DEPARTMENT. 
Accumulator battery.—Chloride Electrical Storage Co., Ltd. 
Cells.—Siemens Bros. & Co., Ltd. » 
Creed printers.—Creed & Co., Ltd. + OU 
Insulator cups.—Bullers, Ltd. 
Generating sets.—Lancashire Dynamo & Motor Co. 
Insulators.—Bullers, Ltd. 
X-ray plates. — Kodak, Ltd. 
Insulator stalks.—Bullecs, Ltd. 
Switchboard.—Bertram Thomas, Ltd. 
Desk telephone sets.—Peel-Conner Telephone Works, Ltd. 
Coolidge tubes.—British Thomson-Houston Co., Ltd. 


Post Orricz. 


Laying coaduits.—Lendon-York (Sections 1 and 2): W. Dobson; Notting - 
ham-Derby (Sections 3 and : W. Dobson; Glasgow ONE : А. 
Duncan; Newcastle-on-T yne (Sections 1, 2, 4 and 6): 

(Ardwick), Ltd.; Leeds-Harrogate, Leeds-York (Section 1): Ellis. 
London- Bristol-Newport (South Midland, Section.2): J. F. Hodge & 
Co.; Nottingham-Derby (Section 1): Kettle & Son; pon ae aa 
(Section 2): Hodge Bros. (Contractors), Ltd.; (High и" 
Mowlem & Со., Ltd.; Toll Exchan E area : J. ма & Co td. ; 
5 W. Н. Wheeler & Ltd.; Prom ton Road, 'S.W.: 
Summers; Nottingham-Derby (Section. 4): Chandler Bros. 

Manufacture, supply, drawing-in and jointing cable.—London-Southamp- 

yd (London-Guildford section): Callender's Cable & Construction Co., 
t 

ode e East London Telephone Exchange: Hart Accumulator 

td 

Runaway, ash hoist, overhead travelling crane and ете trolley.— 
Mount Pleasant Е.С. Boiler House and Sub-station : Morris, Ltd. 

Telephone exchange equipment.—Port Talbot, New Cross, Bradford 
(central), Crosby, Trafford Park: Western Piece Co., Ltd.; North- 
wich : Automatic Telephone Manufacturing Co., 

Sub-contractors for batteries.—Chloride Electrical Storage Co., Ltd. 

Starting switch and field rheostat.—Crompton & 

Эса D.P., and measuring instruments. Park. Royal Engineering Co. „ 

td. 

Fuse switch.—Berry's Electric Co. 

Charging rheostat.—Geipel & Co. 

' Circuit-breaker.—Whipp & Bourne. 

Scarborough Telephone Exchange equipment.—Siemens Broe. & Co., Ltd. 

Sub-contractors for accumulators.— Tudor B Co., Ltd. 

Charging machine.— English Electric Co. 

Ringing machine. Crompton & Co., Ltd. | 

Knife and meter switches, starting switches, field edulis (awitchgear 
on power board) English Electric Co., Ltd. 

‘Indicating meters.—Everett, Edgcumbe & Co., Ltd. 

Circuit-breaker for generator.—1.T.E. Electric Co. 

Fuse switch (switchgear on power board).—Berry’s Electric Co, : 

Protective apparatus.—Siemens Bros. & Co., Lid. ; International Electric 


t 
Telegraph apparatus. —W. Sanders & Co. 
Telephone apparatus.—British L. M. Ericsson Manufacturing. Co., Ltd.; 
international Electric Co., Ltd.; Peel-Conner Telephone orks, Ltd.; 
pas Telephone and Electric Works, Ltd.; Siemens Bros. & Co., 


Terminal blocks.—Edison Swan Electric Co., Ltd. 
Bolts for insulator spindles.—Horton & Son; Portland Bolt and Nut. .Co., 


Ltd. 
Iron brackets.—D. Willetts, Ltd. 
кедр and telephone cable.—British I. & Н. Cables, Ltd.; Enfield 
diswan Cable Works, Ltd.; Fuller's United Electric Works, Ltd. ; 
Hackbridge Cable Co., Ltd.; Henley's Tele ee Works ae cea 
Johnson & Phillips, Ltd.; Union Cabie Co., | 
Artificial cables. -H. W. Sullivan. 

Dry cells. — Siemens Bros. & Co., Ltd. 
Leclanche cells.—Siemens Bros. & Co., Ltd. 
Secondary cells.—Van Raden & Co., Ltd 
joint box channels.—Bailey Pegg, & Co., Ld.; 

McDowall, Steven & Co., Ltd. 
Stoneware ducts. —Donington Sanitary Pipe and Firebrick Co., Ltd.; С. 
Jennings; Robinson & Dowler, Ltd.; Stanley Bros., Ltd.; J. H. 
Turner & Lesney У, Ltd. 
Stoneware Leclanche jars.—]. Bourne & Sons, Ltd. 
Glow lamps.—British Thomson-Houston Co., Ltd.; Edison Swan Electric 
em Ltd.; General Electric Co., Ltd.; Siemens Bros. Dynamo Works, 
d 


Earth plates. — Walls, d 

Insulator spindles.—T. 

Swivel stays.—Bullers, Ltd. 

Voltoids.—Brunner, Mond & Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd. 

Enamelled, &c., copper wire.—London Electric Wire Co. & Smiths, Lid. 

H.D. copper wire.—T. Bolton & Sons, Ltd.; British I. & H. Cables, Ltd.;: 
Elliott’s Metal Works, Ltd.; К. Johnson & Nephew, Ltd.; Shro shire 
Iron Co., Ltd.; F. Smith & Co. (incor pated n the London Electric 
Wire Co. & Smiths, Ltd.); J. Wilkes, Son & Mapplebeck, Ltd. 

Tinned copper wire.—T. Bolton & Sons, Ltd 

Switchboard wire.—Macintosh Cable Co., Ltd. 


Н.М. Orricz ОР Works. | 

Engineering work, &c.—Birmingham Hostels electric storage battery: 
Premier Accumulator Co., Ltd.; Hampstead Research Institute 
switchboard : Drake & Gorham, Ltd. : 

Crown AGENTS FOR THE COLONIES. | 

Aerial cable.—Callender's Cable & Construction Co., Ltd. 

Copper cable conductors.—Siemens Bros, & Co., Ltd. 

Electrical fittings.—General Electric Co., Ltd. 

Telegraph ironwork and line material. —Siemens Bros, а Co., Ltd, 


Falkirk Iron Co., Ltd.; 


Leach, Ltd.; Bayliss, Jones & Bayliss, Ltd. 
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Shrewsbnry.— 
Two new economisers for the generating station, £1,155.—Messrs. Loweock. 


Seuthend-on-Sea.— Town Council :— 


24 40-н.р. traction motors, 26,790; and 12 electric brakes and equipment 
£1,800.—English Electric Co., Ltd. варене 


FORTHCOMING EVENTS. 


Junior Institution of Engineers. Friday, May 98th. At 99, Victoria Street 
S. W. At 7.8 p.m. Lecturette on Two ears as an gineer in the 
Grand Fleet,” Ьу Mr. A. Arnold. 


(South-Western Local Section).—Friday, May 98th. At the Publio 
Library, Plymouth. At 7.50 p.m. Inaugural meeting. 
Royal Society of Arts.—Friday, May 28th. At John Street, Adelphi, W.C. 
At 4.80 p.m. Paper on “ Lignite," by Prof. W. A. Bone, F. R. S. 
Friday, June 4th. At John Street, Adelphi, W.C. At 4.90 p.m. Paper 
on“ The Oil Resources of the British Empire," by Prof. Sir J. Cadman. 


Electrical Power Engineers’ Association (Southern Division, London 
Industria] Section). — Friday, May 28th. At Anderton's Hotel, Fleet 
Street. At 7.80 p.m. Open meeting. 


Society of London. — Friday, May 28th. At the Imperial 
College of Science, South Kensington. At5p.m. Disscussion on “ X-Ray 
Spectra,’’ to be opened by the President, Sir W. Н. Bragg, F.R.8. 


Moyal Institution of Great Britain.—Saturday, May th. At Albemarle 
Street, W. АСЗ p.m. Tyndall lecture on Recent Revolutions in Physical 
Science: (1) the Theory of Relativity,” by Prof. J. Н. Jeans, F.R.8. 


North of England Institute of and Mechanical Engineers.— 
Saturday, May 29th. At the Wood Memorial Hali, Newcastle-on-Tyne. 
At 9 p.m. General meeting. 


Chief Technical Assistants’ Association. — Thursday, June 8rd. At 
Anderton's Hotel, Fleet Street, Е.С. At 7 p.m. Paper on Maintenance 
of Tramway Equipment,“ by Messrs. Manley & Stanley. 


ee 


NOTES. 


Parllamentary.— On May 17th the Tramways (Temporary 
Inorease of Charges) Bill was read a third time and was passed. 


Electric Vehicle Charging Garages.—We are informed 
by the chairman and hon. secretary of the Electric Vehicle Com- 
mittee, Mr. Frank Ayton, that the Electricity Commissioners are 
prepared to consider applications from local authorities, being 
authorised undertakers, for sanction to loans for the purpose of 
providiug public electric vehicle-charging garages and the equip- 
ment thereof. Provisional sanction has already been given to the 
borrowing by the Ipswich Corporation of the sum of £4,000 for 
this purpose. 


Brevities.— Work varies inversely as the square of the 
talk. 


The torque of a rotor gets things done; the rot of some talkers 
doesn 't. 

If you want to lose your good name, have it stamped on your 
two-foot rule. 

He that will not be ruled by the rudder will be wrecked by 
the rocks. 

There are no half measures about automatic plants; they are 
either automatic or autoblazes. 

Increase of resistance means decrease of current. Some fellows 
ко through life as if this were the last word. What's the matter 
with increasing the pressure and getting a move on ?—' BEOLA,” 
in the Journal, N. A. S. E. 


The Nobel Prizes. — The distribution of the 1918 and 
1919 Nobel prizes will take place in Stockholm on June Ist. 
Among those who will be present are Prof. Bir W. H. Bragg and 


his son, Prof. W. J. Bragg, and Prof. Charles G. Barkla, of 
Edinburgh. 


Inquiry. — Makers of the * Hough" watertight ship 
fitting are asked for. 


The Electricity Supply Amending Bill.—According to 
The Times the Electrical and Allied Trades Section of the London 
Chamber of Commerce has passed a resolution expressing alarm and 
regret at the introduction of the Bill for the purpose of reviving 
the “objectionable clauses” which were dropped from the Elec- 
tricity (Supply) Act of 1919, largely at the instance of 
associations (including that chamber) representative of consumers 
and producers alike. 


The Metric System in U.S.A.—In the May issue of 
the Journal of the American Society of Mechanical Engineers, a 
resolution of the Council is recorded, stating, in view of the 
publication of articles to the effect that the Society is opposed 
to the metric system, that the Society has not taken any 
stand either for or against the metric system. This declara- 
tion is important, seeing that the Society has repeatedly been 
represented as the leading opponent to the adoption of the metric 
system in the United States. 


Oll-Electric Locomotives.— According to The Times, 
oil-elect rio locomotives have been tried on the French Nord Railway 
with great success, and it is now proposed to make a more general 
use of such engines owing to their practicability in case of strikes. 


Educational,—Prince Arthur of Connaught has received 
two important donations to the University College Engineering 
Fund from America, namely, £500 from Mr. J. Pierpont Morgan, 
and £500 from Mr. E. R. Stettinius. Other donations received 
recently include Igranic Electric Co., Ltd, £50 ; and a promise of 
apparatus to the value of £50 from Messrs. Nalder Bros. & Thompeon, 
Ltd. The total of the fund up to date amounts to £32,375. 

At a recent conference of technical teachers, it was resolved to 
press for the formation of a Burnham Committee to deal with 
salaries of teachers in technical institutions. An immediate 
inorease is being asked for, to bring salaries up to the level which 
would have been reached if the Civil Service bonuses had been 
awarded. 


Legal.—Cork.—At the Fermoy (Co. Cork) Quarter 
Sessions on June 7th, the Recorder of Cork will have before 
him for hearing the claim of the Postmaster-General for £230 
compensation for the cutting of many telegraph and telephone 
wires in several parts of East Cork on Saturday night, May 8th. 

Judgment was given by Sheriff Substitute Macleod at the Sheriff 
Court, Edinburgh, in the case in which James Cameron, electrician, 
37, Saughton Hall Drive, Edinburgh, was charged with having, 
Between February llth and 23rd last, resetted in his premises at 
Haymarket Terrace, three electric motor engines. Evidence had 
been heard last week. His Lordship, in finding the charge proved, 
said that accused had yielded to temptation under very special 
circumstances. It was thus an exoeptional case, and therefore 
he dealt with it by imposing а fine instead of а term of imprison- 
ment. But the fine must be a substantial one of £25. 


Turbine Steam Consumption.—In discussing Mr. W. T. 
Lane's recent paper on "Fuel Economy in Power Produotion [or 
Utilisation of Waste Heat] before the South Wales Institute of 
Engineers, Prof. F. Bacon ssid that the figures which the author 
gave of а turbine of 5,000 KW. capacity, with а guaranteed steam 
eonsumption of 10'2 lb. per 'KW.-hour, were very interesting, and 
persumably they were based on a turbine which was on order for 
the Powell Duffryn Co. This showed that South Wales was to 
possess about the most economical steam turbine yet produced. 
Particulars had been reoently published of the super-power station 
at Rotherham, and they learned of а Parsons turbinethere of more 
than double the size of that mentioned by Mr. Lane, namely, of 
12.500-kw. capacity, with a guaranteed steam consumption of 
11˙5 lb per Kw.-hour. Then there was а 30,000-Kw. turbo- 
generator being erected at the same station, with а guaranteed 
steam consumption of 11'1 lb. per Kw.-hour, Thus, in South Wales 
they had a turbine only one-sixth the size with a consumption of 
1 lb. less of steam per Kw.-hour. No doubt the explanation was 
that in this case they were making use of exceptional steam pres- 
sures and exceptional super-heat—he imagined not less than 350 Ib. 
per aq. in., and temperatures running up to 750° F., which must be 
getting near the limit of what could be attained with steel castings 
and steam valves such as were now available. 


The Electrical Trades Beuevolent Institution.— The 
report of the committee and accounts for the year 1919 have come 
to hand ; the volume inoludes the report of the annual general 
meeting, 1919, and the festival held on November 12th, 1919, aa 
well as a list of governors, members, subscribers and donors, and 
the rules, The report and accounts for the year were presented at 
the annual general meeting, of which we gave a report on p. 552 
of our issue of April 30th; 1920. A special meeting will be held on 
June 7th at 2.30 p.m., at the secretary's office, 36-38, Kingsway, to 
confirm a resolution altering Rule 17 which was passed at the 
annual meeting. 


Appointments Vacant.— Technical assistant (£804) for 
the London Oounty Oouncil Fire Brigade Department; meter 


‘repairer (mechanician) (45s. + 338. 6d. + 124 per oent.) for the 


Borough of Lancaster Electricity Department ; lecturer in electro- 
technics (£390—£465) for the Salt River Technical Institute, Cape 
Town ; temporary technical assistant for the Chesterfield Corpora- 
tion Electricity and Tramways Department ; charge engineer (£3 
+ E.P.E.A. award) for the Southwark Borough Council Electricity 
Department ; power-station engineer (£300 + £120 + 20 per cent.) 
for the Woolwich Borough Council Electricity Department ; 
plumbor-jointer (9 18.) for the Rhyl U. D. C. Electricity Department. 
See our advertising pages to-day. 

A general manager and engineer is required for the Tees-side 
Railless Traction Board at Middlesbrough (£500). . 


New Method of Erecting Poles.—An interesting method 
of erecting poles by means of a combination tractor and earth- 
boring machine, which digs a hole and sets the pole in about eight 
minutes, is mentioned in the Telephone Engineer. The earth- 
boring machine is mounted on the frame of the tractor, which carries 
it over any obatacles that may be encountered in an ordinary day's 
travel. The poles, cross arms and insulators, &с., are all assembled 
beforehand, and when the spot at which the pole to be erected is 
reached, the power from the Monarch tractor engine is switched to 
the earth-boring machine. This, in reality, is а giant auger which 
will bore а hole in the ground any size from 2 to 30 in. in diameter, 
and as deep as 8 ft. When the hole is bored, the steel tower in 
which the auger is contained is used as a crane to lift the 
pole and set it in position. The whole operation is remarkably 
expeditious, and when опое it is seen at work, the manus: process 
ordinarily used seems incredibly slow and awkward, 
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The Educational Kinema.—The Dean of Worcester, 
speaking at a lecture, said that he considered the kinema of the 
greates; educational value, and he was in negotiation with the 
lessee of a leading kinema in Woroester to take it over for a week, 
when he intended to have children's days, and exhibitions which 
would elevate and educate adults. 


Municipallsation.— Although the methods of munici- 
palit ies on this side of the Atlantic are often severely criticised, it 
is, perhaps, comforting to reflect that public opinion on this subject 


THE INFLUENCE OF THE ART OF MILLET ON THE MODERN 
MUNICIPAL STREET GANG. 


in the United States of America, justly or otherwise, is much 
stronger, as the picture reproduced above will testify. This is 
taken from the National Electric Light Association Bulletin, which 
reproduced it from the well-known New York Tribune. 


Alumina as a Refractory.—In Technique Moderne 
(Vol. 12, No. 3) & note on the use of products or aluminium as 
refractory materials is printed. While these products are not 
suitable for large turmaces, they serve admirabiy for laboratery 
furnaces, provided that they are prepared by the process indicated 
in the note, for temperatures up to 1,609? О. 


The New Motor Taxes.—The petrol world is greatly 
exercised over the change trom a petrol tax to а vehicle tax 
based on horse-power or weight. The special committee ap- 
pointed by the Minister of Transport to report on the inatter 
decided to bring in all power-propelled vehicles, on а basis 
which would айога an approximation to the distinctive use 
of the road. Motor cycles are to be assessed according to 
category, private motor cars on horse-power, hackney vehicles 
On seating capacity, and commercial and agricultural vehicles 
on unladen weight. ‘Lhe new scale will not come into force 
until January ist, 1941. Some editorial reflections on the 
matter in the current issue of the Electric Vehicle will not be 
out of place; they are: nm 

80 tar as electric vehicles are concerned, there is little 
ground for complaint. The committee has, we imagine, not 
overlooked the fact that battery-propelled vehicles, thanke 
to their easy running and emooth speed control, are much 
lees severe on road surfaces than other vehicles equivalent in 
weight and average speed. On this and other grounds Ше 
weight of the accumulators is to be excluded from the vehicles 
ш aecertaining the unladen weight of commercial vehicles. 

The minimum tax for private cars is £6, and electrically- 
propelled cars of this class pay only this amount. Electrically 
or mechanically-propelled bath-chairs or other vehicles for 
invalids, not exceeding 5 cwt. in weight inclusive, pay five 
shillings. In this case the batteries are included. For com- 
mercial goods vehicles the rate proposed is from £10 for 
vehicles not exceeding 12 cwt. unladen weight up to £30 
for vehicles over 4 tons unladen weight. Hackney vehicles 
(other than tramcars, which are to be chargeable as hackney 
carriages as at present) are to pay according to seating cap- 
acity from £15 for a vehicle with a seating capacity from one 
to five passengers to £84 for a vehicle with a seating capacity 
of over 32. 

On motor scooters and other motor assisted cycles and 
motor cycles, up to and including 200 Ib. in weight, the tax is 
thirty shillings, and above that limit it is £3, with an 
extra £1 on all motor cycles with the right to draw a trailer 
or side car. These taxes seem rather heavy. A tax of 30s. 
on a scooter propelled by batteries is manifestly onerous, 
and a similar observation may be made in the case of a light 
car propelled electrically. If it is & three-wheeler, it will 

y £4; if it is a four-wheeler, it will pay £6, no matter 

ow trifling its efficiency as a destroyer of roads. The appli- 


cation of battery traction to scooters and other small vehicles 
is as yet in an experimental condition, but when development 
does occur there ought to be some concession to the electric 
method, on eccount of its reduced wear and tear on the 
roads. The low rating of motor bath-chairs and other vehicles 
for invalids is welcome, but it rather throws into relief the 
fact that an electric chair, similar to those used at American 
exhibitions, would be taxed at the rate of £4 a year, as if it 
were a high-speed vehicle instead of a handy means of pro- 
gression at’ a walking pace. And when some bright genius 
uses а small battery to push along a perambulator he will 
pay handsomely for the privilege. Another form of electric 
traction which the committee has overlooked is the industrial 
truck. The great majority of industrial trucks are used on 
private ground—in factories, railway stations, docks, and во 
on—but in a few cases, notably that of the B.S.A. works in 
Birmingham, they traverse the public streets on their way 
to and from various departments. In the latter instance 
they bear the usual identification plates, and are otherwise 
regulated as motor vehicles, but it would be absurd to class 
them, for taxation on behalf of road wear, on the same basis 
as the ordinary commercial vehicle. One has only to look 
down the classified list of vehicles in the committee's report 
to realise that nobody contemplated the possibility of factory 
trucks using the highway occasionally in the execution of 
their duty. Presumably they would come under the classifica- 
tion of ‘‘ commercial goods vehicles," and would pay a mini- 
mum of £19—410 for the truck itself and £2 extra for the 
right to draw a trailer. This is a preposterous tax for a 
means of factory transport which involves only a trifling use 
of the road, and is of a totally different character from the 
ordinary commercial vehicle. The simplest way out of the 
difficulty is to exempt electric industrial trucks from taxation 
or to impose a merely nominal rate. We may note that loco- 
motive ploughing engines, agricultural tractors not exceeding 
5 tons unladen weight, or other agricultural engines drawing 
necessary gear, threshing appliances, farming implements, 
or supplies of fuel or water shall pay a duty of 5s. per annum 
only, if not used on roads for other haulage work. The 
addition of electric industrial trucks to this category would 
remove the anomaly into which the committee has fallen.” 


Submarine Cable Magnetic Fields.—Some experiments 
described in E.T.Z. were carried out in 1918 by the Under 
Water Signalling Section of the Kiel Torpedo Inspection De- 
partment, and consisted in an investigation of the magnetic 
field in the neighbourhood of the surface of the water cover- 
ing а cable carrying alternating currents of frequencies of 50, 
500, and 1,000 cycles. The current was fed in at one end by 
the generator and out at the other end through an earth con- 
nection, and was usually 2 amps. The field was explored by 
observers in boats equipped with search coils connected to 
amplifiers and telephones, and in the case of 50-cycle experi- 
ments the oscillations were rendered audible by a method 
that is not disclosed. At 50 cycles the field above the cable 
was of the distribution shown at (a) below, and just 
as one would expect, but at 500 and 1,000 cycles the lines of 
force took the form of (b) of the figure. It will be seen that 
the lines А represent the circular field due to the current in 
the cable, and the lines in the zones в and с are produced by 
eddy currents induced in the water. The double change of 
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direction of the field at the junctions of the zones А and в and 
А and с was corroborated by various tests. If iron ships are 
used, it is found that the lines of force follow the direction 
of the sides of the ship and run at right angles to the axis 
of the ship—that is to say, the ship becomes a conductor of 
the current, which is absorbs from the water. The intensity 
of the field decreases inversely as the square of the distance 
from the cable. Proceeding along the cable from the end that 
is fed by the generator, both the current and the magnetic 
field decreased according to an exponential law. The effect 
of the depth of water was ascertained by laying the cable 
so that it gradually increased in depth from 10 m. to 100 m. 
in & length of 60 km. At 500 cycles the field at the surface of 
the water decreased to the 1/1.42nd part for each 10 m. 
increase in depth. At 1,000 cycles the corresponding fraction 
was 1/1.51. This exponential decrease points to the formation 
of eddy currents in the water. The electric field was examined 
by immersing two electrodes in the water and connecting 
them to а search coil electromagnetically coupled to the ac- 
oustical receiving apparatus. Only few tests were made, but 
it was found that the electric field decreased inversely as the 
equare of the distance from the cable, 
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| The optophone.— Some years ago we described an instru- | 


menti for enabling the blind to read ordinary print, called the 
"optophone," At the time the idea was considered good, but 
rather impracticable for ordinary purposes, and it is with great 
admiration for the work of Dr. E. E. Fournier d'Albe, Mr. W. Forster 
Brown, and Messrs. Barr & Stroud, Ltd., of Glasgow, that we read of 
the success attained hy recent developments of the apparatus. The 
latest form is described in detail in a recent issue of .Vatwre, and 
the writer, Dr. Fournier d'Albe, considers that the problem 
of opening the world’s literature to the blind ie now definitely 
solved," . | a Е 

А Rat on the Bus-bars.—The presence of rats, and the 
subsequent damage to switchgear, &c., seems to be a very prevalent 
form of "fault" nowadays. Yet another report of such an 
occurrence reaches us from Mr. R. Gossage, chief electrician to 
Measrs, Alldays & Onions, ‘ Matchless" Works sub-station. On the 
morning of May 2nd, Mr. Gossage went to the switchboard to 
awitch on the power for some pumping operations; imme- 
diately the switch was closed there was an explcsion, and an н.т. 
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A BAT ON THE Bus-BABRS. 


cubicle burst into flames, soorching Mr. Goasage's arm and hand. 
The bus-bars and contacts were damaged considerably, and six Н.Т. 
insulators were smashed. Upon subsequent investigation, it was 
discovered that a large rat had got across the bars, as the accom- 
panying photograph shows—with fatal resulte to itself, of course. 
It seems as though а rat-trap will soon have to bea recognised item 
in power-station equipment, as the present method of destroying 


rats is far too costly. 

Fraternlty.— By Ruddigore. A little poem dedicated 
to the Corporation of York, which recently advertised for a jointer 
at a wage of £4 7s. 6d. per week, and for a mains superintendent 

at a wage of 6d. a week more. 
| When I was young and very fly 

I thought the world was all awry ; 

I studied books on politics 

Learnt all its “isms and ite tricks. 
In short—I found for perfect rhythm 
We all should plump for communism. 
So when my father said to me, 

Now, boy, what do you choose to be? 
All his proposals I turned down— 
They might bring money, fame, renown. 
I answered, I shun profiteering. 

My predilection's engineering." 

For there, no matter what your age, 
You always get the same low wage, 
And though you rise to be the chief 
It never brings you much relief. 

The slide-rule calculating joker 
Ie just the equal of the stoker." 

Bat now I'm nearing fifty-four 

My views are not quite those of yore. 
My communistic life has seemed 

Not quite the heaven that I dreamed. 
In fact—I fear I'm growing slacker. 
I’ve thought of selling tripe, or ‘bacca. 


Corona Discharge.— Under this title a recent issue of 
The Tron and Coal Trades Review gives details of an exhaustive 
investigation carried out at the University of Illinois. 

The authors considered that a study of the corona caused by 
continuous potentials may produce engineering data of value owing 
to the increasing devolopment of high-tension direct-current 
generation and transmission, and for this reason the experiments 
were conducted with continuous potential. 

The type of the corona discharge tube used in most of the 
experiments was a cylinder with a wire strung along its axis. 
This type of tube was chosen for several reasons :—(1) The corona 
phenomena occurring when this type of apparatus is used lend 
themselves peculiarly well to mathematical analysis. (2) The 
construction, manipulation, operation, and repair of the apparatus 


negative polarity. 


are extremely simple. (3) The field distribution is symmetrical 
with respect to the wire, and any irregularities in the wire are 
immediately recognisable in the discharge. (4) This type of 
apparatus has been used by other investigators ; thus results could 
be compared with greater assurance of reliability. 

As the voltage across the corona apparatus is gradually raised, a 
point is reached when a marked increase in the current occurs, and 
a further increase in voltage causes the current to increase very 
rapidly. The voltage at which this sudden increase occurs is 
called the “ critical voltage." Visible glow voltage means the 
voltage at which the light about the wire first appeara. The 
visible glow voltage may be identical with, or higher than, the 
critical voltage. 

The positive and negative coronas have entirely different 
appearances. 

Wire Positive in Air.—For all pressures and sizes of wire used 
а uniform purple glow surrounds the positive wire. The wire has 
a tendency to vibrate at high pressures and high current densities, 
The thickness of the luminous film seems to be a constant for all 
current densities and pressures, the density or brilliance of the 
discharge only varying with the current and pressure. 

Wire Negative in Air.—With the wire negative the appearance 
of the corona is changed in a very marked degree. The following 
properties can be observed: —(1) With a constant wire diameter 
and decreasing pressure the discharge gradually changes from a 
fairly uniform luminous mass with ragged boundaries to a beady 
discharge. (2) For a constant pressure and decreasing wire radii 
the fairly uniform luminous discharge gradually changes to the 
beady discharge, so that for small wires (leas than 0°17 mm. in 
diameter) the beady discharge occurs at all pressures between 
atmospheric and 50 mm. of mercury. Under certain conditions of 
pressure and voltage these negative beads, or brushes, distribute 
themselves uniformly along the wire. For the lowest pressures 
the beads consist of а bright cylindrical core along the wire, this 
eore being surrounded by а narrow dark space and enveloped in 
turn by a purple glow of relatively large diameter. For increasing 
pressures the central core contracts to a point on the wire, from 
which the discharge spreads out fanlike in a plane at right-angles 
to the wire. For still higher pressures the fan seems to close and 
finally to degenerate to а small brush. т i 

-Moisture.—To determine whether the presence of moisture in the 
air has an effect upon the critical voltage, a test was run as follows 
under a pressure of 736 mm. and humidity 68 5 per cent. Air was 
drawn from the room through the tube, and the voltage was noted 
at which the initial jump of the galvanometer oocurred for the 
wire positive. The positive glow voltage and the negative glow 
voltage were then determined. Then dry air was pumped through the 
tube and the same measurements were taken. The results were :— 


Wet air. Dry air. 
Positive critical voltage see 4,300 4,190 
Positive glow voltage 41.350 4,260 | 
Negative glow voltage 4,275 4,370 


The effect of moisture apparently is to raise slightly the starting 
point of the positive corona, but the reverse is true for the 

Slight differences in the starting points for the different metals 
were noticed ; these differences, however, are of such a nature that 
they cannot be explained as being experimental errors. Steel and 
copper seem to have about the same starting point, while that for 
aluminium is a little higher and silver has a value still greater. 
The different metals not only affect the behaviour of the charac- 
teristic curves but also the starting points of the corona glow. 

The voltage used for the experiments varied considerably, but 
did not much exceed 9,000 volts. T 


Naval Wireless Telegraphists.— In order to assist ratings 
of the wireless telegraph branch of the Royal Navy due for dis- 
charge in obtaining posta as civilian wireless telegraph operators, 
the Admiralty has arranged with the Postmaster-General for the 
iesue of the latter's certificate of proficiency to such ratings өп 
their passing an examination in the naval signal schools while etill 
serving. It has not been possible for the Admiralty to make 
similar arrangements for the examination of telegraphista who 
have been discharged or demobilised, and such men should apply 
for the oertiflcate direct to the Secretary of the General Post Office, 
who will inform them of the conditions of the examination.— The 
Times. f 

Service Notes. — Тһе Admiralty announces that rules 
have been approve i for determining the dates from which officers 
specialising in engineering shall become eligible for the higher 
rates of pay laid down for the engineer branch in July last, as a 
result of the Halsey Committee's recommendations. 


Lower-deck Improvements, — А recent note in The Times 
foreshadows a great improvement in the living conditions of petty 
officers of some of the Navy's light cruisers. Electric lighting is 
to be installed in messes and reading-rooms, and electric heaters for 
keeping meals hot, as well as radiators and other appliances. | 


INSTITUTION . NOTES. 


Institution of Electrical Euglneers.— The forty-eighth annual 
general meeting of the Institution was held on the 20th inst.; 
there was a very small attendance, and few comments were made. 
The PRESIDENT, Мв. ROGER T. SMITH, announced the result of 
the election of members of Council, as follows :— 

President, Мв. Ll. B. ATKINSON; vice-presidenta, DR. W. H. 
EccLEs, MkssRS, J. S. HIGHFIELD, and S. L. PEARCB, C. B. E 
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hon. treasurer, SIR J. DEVONSHIRE ; ordinary members of Council, 
Messrs. Е. GILL, P. V. HUNTER, A. Н. W. MARSHALL, W. NOBLE, 
C. VERNIER, and Dr. A. RUSSELL. 

Out of the total of 1,526 ballot papers that were returned, 29 
were spoiled, leaving 1,497, or about 32 per cent. of those issued, 


' which was a good improvement on past years. 


The PRESIDENT introduced the report of the Council for the 
year 1919-20, an abstract of which appeared in our last issue, with 
a running commentary, in the course of which he mentioned that 


the gratifying increase in membership was to some extent an 
estimate, as there were a number of members whose subacriptions 


had lapsed, and they were not yet sure how many of them had 
definitely ceased to be members. He pointed out that although 
the number of subscribers to the Benevolent Fund had increased 
substantially, the amount subscribed had remained practically at 
the same level as before. Referring to the benefaction to the 


Institution announced in the report, he said that both the donation 


and the manner in which it was given, were admirable examples 


to them all. and trustees had been appointed for the Institution. 


To the list of territorial centres and sub-centres that had been 
visited by the President during the session, Loughborough could 
now be added. Owing to the continued increase in the cost of 
publication, the Council regretted that it had been oompelled 
to inorease the subscription rates for Science Abstracts. The 


_ premiums awarded by the Council for papers read before the 


Institution during the period April 10th, 1919, to April 15th, 1920, 
were then announced, as follows :—The Institution premium, 
valued at £25, to Mr. M. B. Field for his paper on The Naviga- 


. tional Magnetic Compass " ; Ayrton premium (£10) to Mr. W. H. 


Patchell for his " Notes on Operating a By-product Producer-Gas 
Plant for Power and Heating"; Fahie premium (£10) to Messrs. 


- E. A. Laidlaw and W. H. Grinsted for their joint paper on The 


Telephone Service of Large Cities, with Special Reference to 
London"; John Hopkinson premium (£10) to Mr. J. О. Thompson 
for his paper on Transformers for Electric Furnaces”; Kelvin 


premium (£10) to Mr. Н. W. Taylor for his paper on Eddy 


Currenta in Stator Windings"; Paris premium (£10) to Mr. G. 
Stead for his paper on The Short Tungsten Filament as a Source 
of Light and Electrons `; Webber premium (£10) to Major A. C. 


© Faller for his paper on The Fullerphone, and its Application to 


Military and Civil Telegraphy " ; an extra premium (£5) to, Captain 
J. M. Scott Maxwell for his paper on “Scientific Management: а 
Solution to the Capital and Labour Problem" ; and another extra 
premium (£5) to Major К. Edgcumbe for his paper on “ The 
Protection of А.С. Systems without the Use of Special Conductors." 

The motion to receive the report was seconded by MR. J. 
SHEPHERD, and, without comment, the report was adopted 
unanimously. 

SIR JAMES DEVONSHIRE, in moving the adoption of the 
accounts for the year ended December 31st, 1919, said that that 
was'his first presentation of the accounts since the resignation of 
his able predecessor, Mr. Kingsbury. The cost of publication of 
the Journal continued to increase. The temporary housing of the 
Institution at Albemarle Street was, from a financial point of 
view, entirely satisfactory, as the Institution thereby benefited to 
the extent of nearly £4,000. Negotiations had been opened for 


. the sale of the Tothill Street property, and he was glad to 


announce that there were prospects of dispoeing of the property on 
favourable terms. The accounts showed a margin to the good of 
£1,495, an increase of £225. 

PROF. J. T. MACGREGOR-MorRIs seconded the motion; few 
remarks were made, and the accounts were adopted unanimously. 


Messrs. Allen, Attfield & Co. were appointed hon. auditors for the 


_ year 1920-21, and the proceedings terminated with votes of thanks 
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to the Institution of Civil Engineers for the use of ita premises aud 
15 and to the hon. officers of the Institution at home and 
abroad. 


NokrH MIDLAND CENTRE. — The annual meeting of the Centre 


Vas held at Leeds on May 11th. The chairman (Mr. W. M. Selvey) 
'> presided. The accounts for the. past year were unanimously 
: approved. The ballot for members of the committee for the 


ensuing year resulted in Mesers. Furness, Jones, Spurr, Turner, 
Col. Vignole and Mr. Wraith being elected. Mr. Leonard Milne 
then read his paper on the “Electrical Equipment of Artisan 
Dwellings,” and a discussion followed. 

LOCAL CENTRE IN ARGENTINA.—The first Committee is made 
up of the following members: 

hairman : Vernon Lindop. 

Vice-chairman : W. C. Laidler. 
ү еше: J. T. Cornish, Н. L. Randolph. L. B. Trant, and J. 

son. 

Secretary: А, C, Kelly, 783 calle Florida, Buenos Aires. 

The Committee will be glad to be of assistance in any matter 
affecting the interests of the British Electrical Industry and of 
British Electrical Engineers.—Reriew of the River Plate. 


Soclety of Chemical ludustry.—Modern High-speed Electric 
elpherage was the subject of a paper at a Conference of the 
Chemical Engineering Group (National) of the Society of Chemical 
Industry, at Birmiogham, on April 23rd. The author, Mr. H. 
Blyth (Strachan & Henshaw, Bristol), pointed out that in all 


ranches of industry there waa a necessity to-day for doing every- ` 


thing at high speed and with the greatest all-round economy. The 
Е ectrio telpher was a particularly convenient and simple machine for 
conveying any class of goods or materials over a moderate distance 
with a minimum consumption of energy and at a low maintenance 
cost. Telpharage had been very extensively adopted in gas works 


5 handling ooke and other materials, and also in electricity works 
or coal and ashes, 


> 
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A coal telpher, fed by orane, was installed at Stepney eleo- 
tricity works. It was not permissible in this case to have the 
telpher structure overhanging the barge, and a three-motion 
crane had to be used to transfer the coal from the barge, first 
to the hopper of the automatic weighing machine, which in tarn 
discharged the coal to the bunker which fed the telpher skip. The 
supply of coal was kept up in the bunker, and the telpher operator 
lowered his skip in front of the automatic shoot ; the skip was 
filled in about 10 seconds (two tons of ooal), lifted 40 ft., and 
carried a maximum distance of about 300 ft. The capacity 
(guaranteed) of the plant was 40 tons per hour, but in an emergency 
70 tons per hour had been handled. | 

In 1916 Messrs. Nobels required to unload coal from 10-ton 
wagons and store it evenly over an area of 350 ft. x 186 ft. x 
10 ft. deep, and it was necessary to provide for a storage of 12,000 
tons. The coal trucks are emptied by a Fraser & Chalmers tipper, at 
the rate of eight to ten per hour, into a pit which has a partition 
at a depth of 15 ft. and a chamber 7 ft. deep below this partition. 
Coal can be lifted by the telpher and grab from the upper portion 
of the pit at the rate of 40 to 50 tons per hour, and conveyed to 
store, and simultaneously conducted at about the same rate by means 
of a rotary feed table, below the partitions, to an elevator, and thence 
by a band conveyor to the boiler-house bunkers. The special feature 
of the telpher installation lies in the fact that the track itself is 
made to travel the full length of the store ground, and by means of 
a running switch maintains contact with the fixed track leading to 
the grabbing pit. The telpher machine can thus lift the ooal 
from the pit and convey it directly to any part of the store ground, 
and similarly pick up from any point of the store and carry it back 
to the pit for feeding the elevator and conveyor for the boiler house. 
It was not possible in this case to run the track through to 
the boiler house, ав the structure for the latter had already been 
determined when the telpher was ordered for the store. 

The telpher has a lifting motor of 20 H.P. and & travel motor of 
8 H. P., the energy consumption per hour being 6 unita—that is, 
0'15 unit per ton. The present-day labour cost would be jd. to id. 
per ton. The elevator is driven by а 10-H.P. motor, and the band 
conveyor, 5 H.P. ; total consumption, 11 units per hour. 


Societe des Ingenieurs Civils de Framce.—This institution is 
organising а tour in France, from June 22nd to 25th, primarily for 
its British section, but it has been decided to admit members of any 
recognised British engineering institution. The tour,- which 
embraces Paris and the factories and mines of the north-eastern 
war area, including Amiens, Lens, Lille and Vimy, will. cost about 
£12, and а programme has been arranged and can be obtained from 
a Hon. Secretary of the British Section, 45, Great Marlborough 

treet, W. 1, 


Institute of Transport.—Reading a paper on ‘‘Some Railway 
Operating Problems,” on May 17th, Major-General Sir H. W. 
Thornton, general manager and engineer-in-chief of the G. E. Rail - 
way, said he hoped to increase the already heavy train service 
during the rush periods by 40 per cent. The trend of thought was 
towards private ownership and administration under Government 
regulations. То deal with the London traffic problem, in addition 
to other improvements, they must employ electricity in the suburban 
zone on а very large scale. 


British Sclence Guild.—At the annual meeting of the Guild, to 
be held at the Goldsmiths’ Hall, Foster Lane, E.C., on Tuesday, 
June 8th, at 3 p.m., Lord Sydenham, G. C. S. I., F.R.S., in vacating a 
Presidency marked by two most successful Scientific Producta 
Exhibitions, will deliver an address on Scienoe and the Nation," and 
this will be followed by an address on Some National Aspects of 
Transport," by the incoming Preaident, Lord Montagu of Beaulieu. 
Lord Bledisloe and Sir Gilbert Parker will indicate what has been 
done in the past year in this connection, and describe the significant 
efforts now contemplated by the Guild. Applications for invita- 
tions to the meeting should be addressed to the Secretary of th 
British Science Guild, 6, John Street, Adelphi, W. C. 2. | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Mr. WESTON has resigned from the Sterling Telephone and 
Electric Co., Ltd., and has joined Cryselco, Ltd., as London repre- 
sentative, with office at Craven House, Kingsway. | 
MR. Е. G. PHILLIPS, M. I. E. E., who for the last 12 years bas 
been chief engineer to Messrs. Boots Chemists, Nottingham, has 
resigned that position and opened offices at Queen's Chambe: a, 
King Street, Nottingham, as a consulting engineer, specialising in 
power plants working against back pressures, and utilising the 
exhaust for proceas work. On Friday last at the Island Street 
works, over 100 of the power house staff and engineering 
department presented Mr. Phillips with a secretarial desk. Mr. 
T. S. Ratcliffe, general manager, made the presentation, and Mr. 
Н. B. Clarke, chief technical assistant, expressed the staff's esteem 
and appreciation, 
Recent changes in the civilian staff at the Admiralty outports, 
include the following :—Electrical Engineering Department Mz. 
Н. MARTIN, to Electrical Engineer, Lower Grade, Portsmouth 
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Yard (Acting); Мв. W. A. KNiaHT, to lat Assistant Electrical 
Engineer, Portsmouth Yard; MR. G. R. DAVIES, to Ist Assistant 
Electrical Engineer, Dover Yard (Acting). 

Mr. J. W. A. RENSHAW, assistant electrical engineer of Fleet- 
wood, has been granted an additional bonus of £30 per annum. 

On May 21st, Мв. Е. C. EDGARS, foreman armature winder to 
the Halifax Tramways Committee, was presented with a silver 
flower vase by the members of the staff. He is about to start 
business in the electrical trade on his own account. He had been 
with the Corporation over 20 years. 

LrEUT. Н. FosrER Smita, R. E., M. C., has been appointed chief 
спи шов to the Electric Lighting and Tramways Со, Para, North 


LIEUT. BREEDS, of Morecambe, has been appointed traffic 
manager to the Morecambe Corporation. 

A Reuter dispatch states that SIR AUCKLAND GEDDES, on 
May 19th, received the Franklin Medal from the Franklin Institute 
for Sir Charles Parsons, 

Messrs, CHARLES P. SPARKS & PARTNERS have changed their 
address to Blackfriars House, New Bridge Street, London, E.C. 4. 
Telephone Nos. 4725 and 4726 Central.” 

Mr. T. MACLENNAN, first engineer at Lake Coleridge hydro- 
electric station, New Zealand, has been appointed public works 
electrical engineer at Hamilton (N.Z.), and will take charge of the 
Hora Hora works. Мв. Н. S. D1x, engineer and manager of the 
Prahran and Malvern tramways trust, has been appointed acting 
chief manager and acting chief engineer of the Melbourne Tram- 
ways Board, which controls the cable and electric tramway services 
of the metropolitan and suburban areas.— Commonwealth Engineer. 


Obituary.—Ma. R. SHABRe.—The death has taken place of Mr. 
Robert Sharp, of Briercliffe Road, Burnley, who had been for many 
years in business as an electrician. He was in his 59th year. 
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CITY NOTES. 


Lord Ashfield presided at the annual 


London and meeting on May 19th. He said that the 
Suburban result was disappointing, but no other 
Traction result could have been expected consider- 
Co., Ltd. ing the expenses and how little the fares, 


&c., had been advanced. Increased operating 
expenses more than counterbalanced the increase in revenue 
of the three companies. There were no signs of any de- 
crease in the price of materials necessary for the operation 
and upkeep of the undertakings, and further demands were 
received for increases in the wages of the operating staff. 
It was therefore essential that more revenũe should be earned. 
The Government had introduced the Tramways (Temporary 
Increase of Charges) Bill, which, while it did not afford a 
permanent measure of relief, would give the companies an 
opportunity of increasing their revenue by bringing the 
fares more into relation with the present economic position 
and with the expenses of carrying the traffic. It remained 
to be seen to what extent the public would accept this addi- 
tional burden, but һе could not but believe that they would 
be willing to pay such fares as might be necessary to meet 
reasonable working expenses and to provide adequate sums 
for depreciation and a fair return on capital. There was a 
rate of fare which would secure the maximum earnings, 
and to go beyond that rate of fare would reduce the earnings 
and bring disaster to the undertakings. He would, there- 
fore, take that opportunity of warning those who were 
constantly agitating for increased wages that they could 
overburden the undertakings and bring disaster to them- 
selves and to all those associated with them. The tramway 
and omnibus undertakings in which their company was 
interested were not earning sufficient to meet their actual 
expenses, and until fares had been increased and it was 
known definitely just how much the public would pay, and 
whether sufficient revenue could be obtained to meet even 
the present expenses, including depreciation and a reasonable 
return on capital. it was difficult to see how further increases 
In expenses could be incurred. 


Calcutta The report for 1919 shows as follows: 
Electric Supply Units sold 31,881,710, as against 30,431,132 
Corporation, in 1918. Houses connected 10,271, an in- 


Ltd. crease of 374. Gross revenue £359,949, 
| against £304.955. Net revenue £937,906, 
against £173,949. The net profit for 1919. plus balance brought 
forward and interest received, totalled £298.459. 234408 has 
heen placed to the credit of the depreciation and renewals 
account. The balance of excess profits duty in respect of 
1917-18 £27,724, and an estimated liability in respect of 1919 
for similar duty £34,070, is provided for. £55,000 is put to 
reserve, £5,000 to the insurance fund, £5.000 to the pension 
fund, and a final dividend is recommended on the ordinary 
shares for the second half-year of 6 per cent. actual, making 
10 per cent. for the vear. Further, it is recommended that, 
subject to the shareholders’ approval and to the alteration 
of the articles of association, one fullv-paid preference share 
shall be issued as bonus for each 10 ordinary shares held. 
fractions to be paid in cash. А bnlance estimated at £45,603 
18 carried forward after providing for the directors’ additional 
remuneration of £4,000. Expenditure on capital account last 


year £51,653. Total outlay to December 31st last £1,438,009. 
The demand for electrical energy still continues to increase. 
In order to meet the same, after considering a report on the 
situation from their consulting engineers in conjunction with 
the company's engineer, that the capital should be increased, 
the directors find themselves inevitably committed to an 
increase of the system involving 14 millions sterling. The 
power station must be more than doubled, and the network 
of distribution in proportion; they therefore recommend that 
the capital shall be increased from £1,500,000 to £3,000,000 
by the issue of 300,000 additional shares of £5 each, also 
that the rate of dividend payable in respect of the preference 
shares be increased from 5 to 61 per cent. | 


The Elektriska Akticbolag Volta reports 
that а total loss of 1,129,000 kr. was in- 
curred in 1919, of which 656,000 kr. con- 
cerned the manufacturing departments, as 
compared with net profits of 555,000 kr. in the previous year 
on a share capital of 5,000,000 kr. All the subsidiary comi- 
panies are being liquidated, and the Volta company itself is 
to be reorganised by the formation of а new company with 
a &hare capital of 6,500,000 kr. 

The directors of the Telefon A.B. Cedergren, of Stockholm, 
reporting on the past year, etates that the network in War- 
saw was for the most part restored after the damages caused 
during the German occupation. The company's concession 
expired on November 14th, 1919, and a provisional agreement 
was entered into with the Polish Ministry to continue working 
until July Ist, 1920, whilst negotiations were proceeding as 
to the conditions for further maintaining the service. The 
total loss for the year amounts to 1,889,000 kr., of which 
883,000 kr. represents the writing down of Russian debts. 

The report of the А.В. Elektraverken states that the eitua- 
tion of the market in 1919 was not satisfactory for the com- 
pany's manufactures. The unfavourable conditions of ex- 
change facilitated foreign competition, and compelled the com- 
pany for the present to cease the production of batteries and 
thermo flasks, and rendered impossible the export of other 
manufactures. The results were also prejudicially affected by 
a three months’ strike at the installation materials factory, 
and the great advance in wages. As net profits the accounts 
show the sum of 557,000 kr., as against 713,000 kr. in 1918, 
when a dividend at the rate of 10 per cent. was paid. It ie, 
however, not proposed to make anv distribution for last year, 
but to dispose of the surplus available by allocations to the 
renewal and reserve funds, and by the carrving forward of 
318,000 kr., as compared with 157,000 kr. in 1918. 


The Compagnie de Telegraphie Sans Fil 
reports net profits of 2,525,000 fr. for 1019 
and a dividend of 40 fr. per share, this 
comparing with 27.22 fr. per share for the 
eleven months comprising the previous financial year. 

The Société d'Electro-Chemie de Возеі hae declared a divi- 
dend at the rate of 22 fr. per share out of net profits of 
762,000 fr. in 1919, as against 22 fr. and 766,000 fr. respectively 
in the previous year. 

The net protits of the Société Gramme in 1919 are reported 
at 697,000 fr., as compared with 703,000 fr. in the previous 
year. After making allocations to the legal reserve fund and 
provision for the tax on war profits, there remains a balance 
of 402,000 fr., permitting of the payment of a dividend of 
50 site against 48 fr. per old share and 25 fr. per new share 
in 1918. 

The Socicté d'hlectro-Chimie et d'Electro-Métallurgie, which 
last year absorbed the Electro-Chimique du Gilfre et des Car- 
bures Métallurgiques and increased the share capital from 18 
to 35 millions of francs, reports net profits of 3,855,000 fr. for 
1919 as compared with 1,546,000 fr. in 1918. It has been 
decided to pay a dividend of 45 fr. per share on the augmented 
capital, this contrasting with 50 fr. per share in the previous 
year. 


Babcock & 
Wilcox, Ltd. 


Swedish 
Companies. 


French 
Companies. 


The net profit for 1919 was £455,089, 
plus £92,089 brought forward. After pay- 
ing the interim dividends of 3 per cent. 


and 24 per cent. on the preference 
shares, and 6 per cent. on the ordinary, further divi- 
dends at the same rates on the preference and 9 per 


cent., free of income tax, on the ordinary shares, are to 
be paid ; £150,000 1s to be put to reserve; £10,000 is to be put 
to staff pension fund; and £123,225 carried forward. The 
capital has been increased by 500,000 ordinary shares, but these 
do not rank for the dividend now announced on the old ordi- 
nary shares. The construction of the works of the Sociedad 
Espanola de Construcciones Babcock & Wilcox will be com- 
pleted this vear. The company is equipping auxiliary works 
in Australia and Italy, and is extending its Japanese works. 
The French B. & W. works, in which the company is in- 
terested, have been enlarged and the capital of that companv 
increased. At Renfrew considerable extensions are being 
undertaken: a new foundry and pipe shop are being built, 
the crane making department is being enlarged, and new 
offices are being erected. Extensions are in progress at the 
Duinbarton works. The use of B. & W. marine boilers 18 in- 
creasing, and the amount of orders in band for all the com- 
peny’s manufactures is satisfactory. — ''" Whilst there is some 
improvement ncticeable in the output of our workmen, it is 
still below the pre-war standard, and there are also continual 
interruptions, through trade disputes, to contend with.”’ 
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The accounts of the Ateliers de Construc- 
tions Electriques de Charleroi show total 
profits of 2,703,000 fr. for 1919. It is there- 
fore possible to extinguish the provisional 
debit balance of 2,337,000 fr. which existed at the end of 
1918, pay interest on the loans, and carry 209,000 fr. forward. 

The Compagnie des Railways et de Г Electricité reports net 
profits of 359,000 fr. for 1919, which sum has been carried 
forward. At the recent general meeting the chairman stated 
that the company hoped to resume the payment of dividends 
next year, and the directors were devoting special attention 
to industrial undertakings which were wore remunerative 
than tramways and supply works. 

The Société Génerale Belge d'Entreprises Electriques re- 
ports net profits of 784,000 fr. for 1919, and a dividend at the 
rate of 25 fr. per share has been declared on the old capital 
and 1.67 fr. per share on the partly-paid shares. The report 
states that the supply works in which the company is in- 
terested have profited in general by the resumption of in- 
dustrial activity, especially as the use of electricity is becoming 
general, and electric motors are being increasingly adopted 
both by small and big industries. At the same time, the 
publie authorities in most cases have sanctioned an advance 
in supply tariffs and in tramway fares. 


The directors of Voigt & Haeffner A.G., 
of Frankfort-on-Main, recoinmend a divi- 
dend at the rate of 18 per cent. for 1919, 
being the same as in the previous year. 

The accounts of the I:lektro-Salpeterwerks A.G., of Berlin, 
show net profits for 1919 which permits of the reduction of 
the debit balance from 1,420,000 marks to 1,380,000 marks. 

The Norddeutsche Seekabel Werke A.G., of Nordenham, 
after making provision for depreciation aud losses on invest- 
ments, reports з loss of 47,000 marks for 1919, as compared 
with net profits of 291,000 marks in 1918. 

The Ver. Isolatoren Werke A.G., of Berlin-Pankow, after 
making provision for depreciation, reports net profits of 
166,000 marks for 1919, as compared with 126,000 marks in 
the preceding year. "The directors recommend a dividend at 
1 1 of 12 per cent., this comparing with 10 per cent. 
in 1918. 

The accounts of the Elektrochemische Werke, of Berlin, 
after writing off 2,100,000 marks for special depreciation on 
new plant in 1919, as against 900,000 marks in 1918, show net 
profits of 2,629,000 marks, as compared with 1,926,000 marks 
in the previous year. It is intended to distribute a rate of 
15 per cent., this comparing with 12 per cent. in 1918. 

The accounts of the Bergmann Elektrizitats Werke A.G., 
of Berlin, show gross profits of 22,162,000 marks for 1919, as 
compared with 93,683,000 marks in the preceding year. After 
providing 1,937,000 for depreciation, as against 2,578,000 
marks, the net profits are returned at 7,448,000 marks. as 
compared with 7,149,000 marks in 1913. It is proposed to 
pay a dividend of 12 per cent. on the paid capital of 47,750,000 
marks as in the previous year. The unpaid capital is to be 
called up, and the share capital then increased by 98,000,000 
marks to 80,000,000 marks. 

The report for 1919 of the Aluminium 
Industrie A.G., of Neuhausen, states that 
the expectations that with the conclusion 
of peace the conditions of production and 
l sale would revert to normal paths. and 
relief take place in the provision of raw materials, had not 
been fulfilled. On the confrarv, increased difficulties had to 
be contended with in order to supplv the works with raw 
materials. With the exception of the Tend works in German 
Austria it was possible to maintain restricted working at all 
the manufacturing plants, and the production under these 
circumstances was less than in the preceding vear. In addi- 
tion to the large decline in the output, the unfavourable con- 
ditions of exchange, the enormously increased wages, and 
the advance in the cost of raw materials and freights, were 
the causes of the less favourable results as contrasted with 
the preceding year. The gross profits, including the balance 
forward declined from 38.062.000 fr. in 1918 to 16.390,000 fr. 
last vear. After considerably reducing the amount provided 
for depreciation as compared with 1918, the net nrofits have 
fallen from 12,093,000 fr. in the latter vear to 8.821.000 fr. in 
1919. As recently mentioned. the dividend is at the rate of 
18 per cent. on ordinary share capital of 49 000.000 fr., this 
comparing with 90 per cent. in 1918 and 90 per cent. in 
each of the three preceding vears on considerably less capital. 
The renort fnrther states that the seizure of the works in 
France had not vet been raised. although speedy settlement 
was to he foreseen. The Hungarian RBanxite Co. had to ms- 
pend activity after the revolution. and had not yet been 
able to resume. Nevertheless the Neuhausen Co. possessed 
large stocks of bauxite which would last a long time forward. 


Belgian 
Companies. 


German 
Companies. 


Neuhausen 
Aluminium 
Industry Co. 


Edison Swan Electric Co., Ltd.—The financial Press 
states that the directors propose to increase the borrowing 
powers of the company. 


Brisbane Electric Tramways Investment Co.. Ltd.—Divi- 
dend of 8 per cent. per annum, free of tax, on ordinarv ehares 
for half-year, making 8 per cent. for the year; £90,000 to 
reserve; £38,876 carried forward. 


Potteries Electric Traction Co., Ltd.—Mr. R. J. Howley, 
presiding at the annual meeting, said that the traffic re- 
ceipts amounted to £251,745, an increase of £46,221, due to a 
sinall increase in traffic and a further increase in fares. The 
administration and general expenses increased by £5,022. 
The introduction of the 48-hour week in April, 1919, had 
caused the largest single increase in wages which they had 
had to meet in any year, being equivalent to 13s. per man 
per week on the old basis of a 60-hour week. In November 
a further 4s. a week had been granted by an award of the 
Committee on Production. А further increase of 8s. per 
man per week, which would rise to 9s. on June ist next, 
recently recommended by the National Industrial Council, 
was now being paid. Increases in wages during the year 
had out-distanced the increased cost of living, and there must 
be some finality to the increases which could be granted. 
Wages continued to advance, and the raising of additional 
revenue became more difficult. Their efforts had not been 
unsuccessful during the year under review in maintaining 
the balance available for distribution, but there was a limit 
to which fares could be raised. 


Richardsons, Westgarth & Co., Ltd.—The profit for the 
year ended December 8156, after providing for estimated 
liabilities to the Government, amounts to £185,040, against 
£133,275 in 1918, to which is added £93,818 brought forward. 
One year's arrears of preference dividend to April 30th, 1912, 
paid June 17th, absorbed £21,000; two years’ arrears of prefer- 
ence dividend to April 30th, 1914, paid November 28th, £42,000. 
It is proposed to allocate £45,000 to depreciation for 1919; 
portion of capital expenditure in 1919, written off, £18,565; 
leaving a credit balance of £48,542. The company's liability 
for excess profits duty for the past four years has not yet been 
finally adjusted, but it is estimated, says the Times, that out 
of the retainable profits for the year 1919 a total payment of 
£105,000 can be made to the preference shareholders. Of this 
sum, æ distribution of £63,000, as shown above, has already 
been made, and it is now proposed to pay £42,000 out of the 
balance of profit remaining; the dividend on the preference 
shares will then have been paid to April 30th, 1916. 


Arbroath Electric Light and Power Co., Ltd.—Mr. George 
Balfour, M.P., said at the annual meeting that the present 
consumption of current was about 30 per cent. greater than 
that of a year ago. Naturally this increase of business, he 
sald, required an extension of their plant and machinery and 
cables, and each, of course, meant additional capital. After 
referring to the arrangements for the increase of capital, he 
said it was not the intention to issue all the new shares at 
one time, but the directors had thought it wise to make ample 
provision, and shares would issued as and when fresh 
capital was required. A special vote of thanks was passed 
to the engineer (Mr. J. Cathcart Christie) and his staff. 


Anglo-American Telegraph Co., Ltd.—The three quarterly 
interim dividends on the preferred and ordinary stock absorbed 
£157,500, and the directors on January 31st last paid the final 
dividend of 30s. per cent. for the year on these shares and on 
the deferred stock. These payments absorbed altogether 
£262,500, being the rent paid by the Western Union Telegraph 
Co. for the year. equal to 33 per cent. on the ordinary stock, 
6 per cent. on the preferred stock, and 14 per cent. on the 
deferred stock. The balance at credit of revenue account 
(£68,822) includes £3.197 interest received, and the balance of 
£65,625 is available for the payment of dividends for the 
quarter to March 31st, 1920. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Erinoid, T.td.—100,000 shares of 5s. each fully paid (Nos. 
600,001 to 700,000). 

Greenwood & Batley, Ltd.—168.000 ordinary shares of £1 
each, fully paid (Nos. 1 to 168,000); and 96,000 7 per cent. 
cumulative preference shares of £1 each, fully paid (Nos. 1 to 
96,000). 


The Committee has sepcially allowed dealing in the follow- 
ing under temporary regulation 4 (3) :— 

River Plate Electricity Co., Ltd.—122,440 ordinary shares 
of £1 each, fully paid (Nos. 175,001 to 297,440). | 


Ramsgate & District Electric Supply Co., Ltd.—Profit 
for 1919 44.247, as against 292.026 for 1918. After deducting 
interest on outstanding accounts due to contractors (41.130 
and adding £743 brought forward, the balance is £3,857. 
Dividend 5 per cent.; 42.000 to reserve; £857 carried for- 
ward. Mr. А. N. Rye has been elected a director in place 
of Mr. A. D. Chamen, resigned. | 


Mirrlees Bickerton & Day, Ltd.—The report for the year 
ended March. 1920, states that the net profit, after providing 
for depreciation and excess profits duty, &c., is £41,842, plus 
£5,790 brought forward. It is proposed to pay а dividend on 
the ordinary shares, making 124 per cent., free of tax, placing 
£5,000 to reserve, and carrying forward £7,510. 


British Mannesmann Tube Co., Ltd.—Interim dividend of 
4 per cent., less tax. 
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Dublin and Lucan Electric Railway Co.—At the annual 
meeting Mr. J. W. Hill said that the gross income had largely 
exceeded: that of any previous year. The increase was 
accounted for to a certain extent by the increased passenger 
fares, but the increase in the number of passengers as against 
those carried in the previous year was almost 52,000. The 
service was still curtailed, but it was hoped to improve it. As 
to expenditure, wages were double the amount of 1918 and 
coal was dearer, while the coal supply prospects were anything 
but reassuring. 


Companies Struck off the Register.—The following have 
been struck off the register and are dissolved :— 

Faringdon Electric Light and Power Co., Ltd. 

Star Vacuum Cleaner Co., Ltd. 


Western Telegraph Co., Ltd.—Interim dividend of 5s. per 
share, free of tax. 


wade 


STOCKS AND SHARES, | 


TUESDAY EVENING. 


Srock EXcHANGE markets appear to be the better for thei- 
Whitsun holiday, and a fair amount of business rewarded 
those who were sufficiently conscientious to return to town 
to-day (Tuesday). The holiday passed without giving rise to 
any unexpected complications at home and abroad, so there 
was nothing to check the mildly better tone established at the 
end of last week. 

The dramatic drop in many prices in the commodity, food 
and metal markets is regarded from various points of view. 
New York sends apprehensions as to its further course being 
undesirable in view of possible slump consequences in the 
market for Government and other securities, and this aspect 
naturally occurs to the holder of stocks and shares, the prices 
of which are bound to suffer if forced lquidation goes. to 
extremes. At the same time, it is well recegnised that the 
fall in Stock Exchange prices has been extremely severe dur- 
ing the past two months, and that the forced selling has been 
accomplished to no small extent already. The City, therefore, 
is not alarmed at the outlook, and the manner in which gilt- 
eased 1 are supported is evidence of the investors’ frame 
of mind. - . | 

People are buying preference shares and fixed interest stocks 
to-day on the ground that dividends on ordinary shares are 
likely to be eaten into by the additional E.P.D., and that this 
may make material difference to the dividends on ordinary 
shares. In these circumstances, the attractions stand out from 
euch investments as General Electric 71 per cent. B prefer- 
ence, which can be bought at about 19s. 3d., and are repre- 
sentative of the class of shares for which the investor is now 
asking. No doubt the course of time will bring the ordinary 
ehares into favour again, but—equally no doubt— preference 
Issues are more popular with the public at present. 

Electricity Supply shares are weaker on account of several 
decreased accounts which have come to market this week. 
County ordinary and preference have felt this more particu- 
larly, but London Electrics and Metropolitans also gave way. 
City Lights are quoted in their #1 (instead of £10) guise, the 
ordinary being called 14 and the preference 17s. At these 
prices the former give a return of nearly 9 per cent. on the 
money, and the preference offer a little over 7 per cent. Cal- 
cutta Electric Supply are 5s. lower at 8, although the report 
18 regarded as being quite a good one. 

Edisons at 28s. 9d. have hardened up; otherwise the manu- 
facturing group is dullish, with General Electrics easier at 
З1в. 3d., and Siemens at 26s. Henleys shed 1-16 to 40s. 
Castner Kellners recovered to 4 on the declaration of an in- 
terim dividend at the rate of 20 per cent. 

The International, which took over a large part of the Auto- 
matic Telephone shares, issues a report dealing with the share 
capital and other figures, but which is otherwise colourless. 
American and other dollar securities are lower in many cases, 
the New York Stock Exchange being subject to depressing 
conditions due to causes not unlike those which have made 
prices dull over here. Cuban Telephone 6 per cent. prefer- 
ence fell 2 to 190, and American Telephone and Telegraph 
capital stock dropped to 1173. . Rio Tramways Ist mortgage 
bonds weakened to 824. Brazilian Tractions reacted to 49}, 
after being above 50. The Anglo-Argentine ‘Tramways list is 
rather firmer, the first preference hardening to 34. Mexican 
Light and Power firsts at 41 are 5 points better on the fort- 
night. The death of President Carranza has had little effect 
other than this upon Mexican issues. Stock Exchange opinion, 
already quoted, persists that no change can be for the worse in 
Mexico. | 

Cable stocks are as langourous as the weather. 
American deferred continues its downward course. Globe 
ordinary shares are 5s. lower. West India and Panama have 
aiven away further to Ms. owing to the poor report. Shares 
changed hands down to 8s. 6d.  Marconis remain a firm 


Anglo- 


market at 3j, but the new ordinary are still at 2s. 6d. discount, 
and Marines are 1-16 better at 38s. 9d. 

Reference was made here last week to Atkin’s ‘‘ Manual.“ 
To quote further from its pages may appear to savour 
of laziness: on the part of the commentator, yet, in 
these kaleidoscopic days, it is very interesting to have 
& lucid reminder of the Electricity ВШ (1919) which 
is now law. Risking the charge just mentioned, we 
repeat from the Manual before us: This Bill, owing to 
strong opposition in the House of Lords, directed specially 
against its financial proposals, was considerably modified 
all its compulsory features withdrawn, and the proposals re- 
lating to the appointment of Commissioners and the control 
and advice which they are enabled by the Act to give in con- 
nection with the development of electricity were retained.”’ 
The power enjoyed by the London County Council to purchase 
in 1931 the undertakings of all the companies together for fair 
market value without goodwill (Electric Lighting Act, 1888) 
is now transferred to the Joint Electricity Authorities for the 
area in which а company operates. This is how the position 
stands at present, and the element of uncertainty which: ob- 
viously continues to exist is sometimes held responsible for 


the reluctance that many investors entertain in regard to 


putting money into electric lighting shares. 

Home Railway etocks are more or less moribund. The 
vast numbers of passengers carried by the motor-'buses during 
the Whitsun holiday has failed to infuse any interest into the 
markes for the Underground Railways group. ament 
&hares make & fairly good showing, with Vickers hardening 
slightly. Rubber shares rallied on the r&w material picking 
up to a florin per lb., which brought in e few buyers and a 
great many inquiries. | | 
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Dividend Price 
— ay 25, Yield 
1918. 1919. 1990. Rise or fall. p. o. 
Brompton „ „ 8 12 — 19 5 3 
Obaring Cross S 4 7 = 968 
do. do. do så Pref. .. 4 64 f Ta 82 8 
ee oe ee se ое 8 4 8 Е — 6 8 4 
Oi of London ee oe ee 8 10 1té = 8 17 10 
o do. 6percent. Pref... 6 6 „ 11[- —1/- 7 1 2 
County of London oe eo ee 9 8 Я = 9 11 9 
do do. 6 percent. Pref. 6 6 == 78 4 
ee Y 6 7 4 — 3 11 Б 
do. do. 6 percent. Pref. 6 6 — 9 4 8 
Metropolitan. . бос se 5 6 — $ 10 8 8 
do. 4 т cent. Pref, 4 € — 8 0 0 
Bt. James' an ee „ 10 12 — 8 18 10 
Bouth London ee ee 5 И 6 — 9 19 0 
South Metropolitan Pref... 1 1 1 — 700 
Westminster Ordinary .. 8 10 ë — 10 0 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pref, eo ee 6 6 => ‘ 7 14 
do. Def, oe ee Ss là ==» i 8 2 
Chile ra oe oe mnm 8. 6 * = *4 18 
Cuba Bub e . ee ee 7 3 — ы] 7 
Bastern Extension .. T „ 8 10 · 15 — 96 18 
Bastern Tel. Ord. ee ee ee 8 10 1 -— te 31 
Globe Tel. and T. Ord. .. m 8 10 — { © + 
do. do. Pref, se 6 6 — 7 1 
пы Но ет Tel, я фә т 15 a — 9 15 
uropean oe oe T — ‘6 Б 
Maroon oe ec ee _ i ee 96 == — 8 0 
Oriental Telephone Ота. ee ee 10 12 5 — 4 16 
United R. Plate Tel. ee ee 8 — 3 — *$ 6 
West India and Panama ee ee 1/8 жб — == 
Western Telegraph.. „ B 10 — .*8 1 
Home Raits, ` | 
Central London Ord. Assented .. 4 4 464 == 819 0 
Metropolitan .. sa aa iis. 1 H 20 + 500 
Und троса poss Ordinary. Ni NI 1 = Nn 
nde ectric <o — Nil 
o. do. Nil Nil 4/- Ed. Nil 
do. do. Inoome .. 5 60% а= 6 19 8 
FoREIGN Trams, &. 
Anglo-Arg. Trams, First Pref. .. Nil МП & +3 — 
do. do. and Pref, se — ==> 8 — = 
do. do. 6 Deb. 5 6 = 8 18 10 
Brazil Tractions .. oe 8 — — 49 — ae 
Bombay Electrio Pref, .. 2x 6 6 18 — 411 8 
British Columbia Elec. Rly. Pfce, 6 5 55 — 9 2 0 
do. do. Preferrred a4 5 48 — 10 6 2 
do. do. eferred N 8 — 6 14 10 
do. do. Deb. ee d E 59 — g 8 6 
Mexico Trams 5 percent. Bonds.. N 288 — Wil 
Mexican Light Common. . NH Nil 1 — Nil 
do. Pref. ee ee Nil Nil 2 — Nil 
do, lst Bonds . NU Nil 4l +2 == 
MANUFACTURING COMPANIES. 7 
Babcock & Wilcox ee ee . 15 — 91 — 5 4 4 
British Insulated Or... 194 15 14 = 714 8 
Callenders 6 Pret ee ee 25 — 8 == 3 18 8 
, * оо oe ea 4 : = 6 16 10 
Oestner-Kellner se s% „> 20 9 1 +}. 500 
Crompton Ord. - ME г. 10 — 21/6 — 9 6 0 
Ddison-Swan, A ВЕ - 10 — 1 + X 8 8 0 
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THE LOWER SEVERN ELECTRICITY DISTRICT. 


By H. M. S. 


(Concluded from page 647.) 


If the Commissioners sought for an area in which 
the industrial and population factors vary widely with 
a large proportion electrically undeveloped, so that their 
first scheme may be tested through a considerable range 
of conditions, this area seems to offer а good opportunity. 
It may be опу а coincidence that Hereford, which is in 
the district, has the only supply undertaking which has 
definitely tried to cater for agricultural demands. There 
are those who think that electric supply in rural districts 
will prove of social and economic value, providing some 
encouragement to the development of village and home 
industries, some social amenities, as well as assistance to 
the agriculturist, and thereby promote an increase in the 
rural populations which social reformers agree to be 
desirable. 

This district gives the Commissioners an opportunity of 
testing the theory, if they or others сап finance the 
enterprise. 

Another feature of the district is that outside Bristol and 
Bath the existing supply stations are on the small side, 
situated in small towns, each isolated from its colleagues 
by relatively considerable distances, so that interlinking is 
hardly practicable or of advantage. Also, no part of the 
area, excepting the Severn shore, appears to offer any 
facilities for the operation of a large economical station, 
whilst all parts of it can be reached by transmission lines 
not exceeding about 50 miles in length, a length which is 
very moderate compared with American and Continental 
practice. The conditions, therefore, give a super-station a 
rather better opening to show ite utility, than will be the case 
in some other areas. It may prove that some of the small 
isolated stations will find a bulk supply cheaper than their 
own generating costs, especially as regards any increase in 
load. 

Clearly, if this idea is in tlie Commissioners’ minds, its 
success depends very much upon the way in which the 
possibility of supply stimulates the growth of demand 
throughout the district. As so much of it, including many 
large villages and small towns, is without a supply now, it 
is safe to suppose that there is already some unsatisfied 
demand to start with. 

Authorised undertakers within the proposed district will 
naturally wish to know how the proposals of the Commis- 
sioners will affect them, and may bring forward a scheme 
which will propose the formation of a joint electricity 
authority with the proposers as the undertaker members. 
It would not be surprising to hear that such a scheme has 
already been put before the Commissioners in some form, 
though this is only gnesswork. 

But two things may be kept in mind. The first is that 
if a joint electricity authority is set up, that authority 
becomes an authorised undertuker for the whole of the 
district not covered by the areas of supply of existing 
undertakers, and is under the general obligation of an 
authorised undertaker to give supplies in the area. This 
obligation is not unlimited, but may be made mandatory by 
the Commissioners in respect of any area. It is, therefore, 
distinctly onerous. 

'l'he other is that the Commissioners may not accept any 
scheme submitted to them, but may amend it or formulate 
one of their own, and give effect to the amended or substi- 
tuted scheme. These facts may have а considerable bearing 
upon the future of existing undertakings. The authorised 
undertakings in the district are somewhat scattered. Some 
of them are quite isolated, surrounded by rural territory 
outside their areas of supply, which does not tempt them to 
obtain extended powers. The extended power to use over- 
head lines, and the power of the Commissioners to make 
orders having the effect of provisional orders, may modify 
the conditions. What steps can they take to safeguard 
their interests ? Circumstances differ so much in different 
cases that it would be foolish to offer any general advice. 


The owners of each undertaking should consider whether 
the organisation of the supply throughout the district is 
likely to benefit them, or whether they have anything to 
fear from it, and shape their course accordingly. The 1919 
Act is not very difficult to understand, and a careful perusal 
of it will reveal the powers, duties, and responsibilities of 
the authority with reference to individual undertakings. 

As before stated, it is known that some of the most 
important undertakings have conferred, with a view to 
co-operation in establishing a joint authority, and it may 
be expected that such a scheme will be put forward with 
Bristol in the forefront. Any authorised undertakers may, 
jointly or separately, propose schemes. Whilst other bodies 
than authorised undertakers may submit schemes, it does 
not seem likely that any such will propose schemes for this 
particular district. 

The point is that no undertaker can be sure of being left 
outside the operations of a joint authority by merely refrain- 
ing from acting with others in preparing a scheme. If 
such an authority is set up, every undertaking in the district 
will become subject to its supervision, and at the same time 
have a right to such benefits as the authority may be able 
to dispense. 

There is, however, nothing to prevent any authorised 
undertaker from submitting a scheme for the improvement 
of the supply in its own vicinity. | 

If all the authorised undertakers in the district can agree 
upon a scheme in which their separate interests will be 
equitably treated, and the supply organisation demon- 
strably improved, the Commissioners will have to give such 
an agreed scheme very serious consideration. Naturally, 
in such an event, they will examine it rather closely from 
the public point of view, but the fact of unanimity will be 
a strong point. If discussion between the undertakers 
leaves some of them dissatisfied with the arrangement 
favoured by the majority, the dissentients will at least have 
the advantage of knowing what case they will have to meet 
at the local inquiry, and be prepared to set out their own 
objections and proposals for amendment. . 

Some of the undertakers, especially those who are most 
isolated, may fail to see any advantages to themselves from 
the operations of a Joint Authority. It appears to be open 
to them to submit schemes for local improvements, including 
the extensions of their own areas of supply. The powers 
given by the Act for the use of overhead lines and the 
compulsory acquisition of wayleaves may in some cases 
make this course quite attractive. But the Commissioners 
cannot grant them an extension of tenure, the one thing 
needful for small companies. | 

Another courae open to апу undertaker із to ask that the 
proposed area of the district may be altered by excluding 
the undertaker’s area of supply. This can be done by 
submitting an objection or representation to the delimita- 
tion notice under Section 5, Sub-section (1), or the point 
can be raised at the local inquiry to be held under 
Sub-sec. (2). The prudent course is to submit an 
objection. The success of such an objection seems to be 
the only way in which an undertaking preferring to be left 
alone can attain that object. But success does not seem 
very likely, unless it can be shown that the isolation desired 
wi!l enable the said undertaking to serve the public better 
than when working under a.joint authority. The Com- 
missioners may be expected to examine such a proposition 
very critically. 

It must be remembered that the Commissioners may 
approve one of the schemes submitted with or without 
modification, or if no scheme submitted is approved, the 
Commissioners may themselves formulate such а scheme. 
Also that the scheme approved does not necessarily include 
the formation of а joint authority. But as the Com- 
missioners have formally stated that it appears vo them 
that the existing organisation for the supply should be 
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improved, it is extremely unlikely that things will be left 
in stalu quo. That would be an admission by the Com- 
missioners that what they have said should be done, cannot 
be done. | 

Under the Act of 1919 no generating station or other 
property of an authorised undertaker can be acquired by a 
Joint electricity authority without the consent of the owner. 
But the amending Bill of this Session proposes to empower 
the Commissioners to establish either a joint electricity 
authority or a District Electricity Board in any district. 
A District Electricity Board will take over all the generat- 
ing stations in the district by compulsory purchase on the 
terms which were so strongly opposed in the discussions on the 
1919 Bill. The opposition last session, and the pressure 
of time, led to the Government withdrawing these pro- 
visions. The 1920 Bill seeks to restore them, with the 
very important addition that the compulsory purchase 
powers may (but not shall) be conferred on joint electricity 
authorities, as well as district electricity boards. 

Whether the Commissioners will be in possession of these 
additional powers when they come to approve or formulate 
a scheme for the Lower Severn district, cannot yet be said. 
The Bill has not yet passed its second reading in the House 
of Commons, a good deal of opposition has been organised, 
largely on the Government side of tle House, and the Irish 
Bill will block the way for some weeks. 

But as the local inquiry will take place after July 31st— 
one would say in September at the earliest —the fate of the 
Bill will be decided before the Commissioners have to 
approve or formulate a scheme. It is not uncharitable to 
suppose that this fact had something to do with the fixing 
of the date. It is, however, rather embarrassing for the 
undertakers who do not know whether the Commissioners 
wil, or will not, have the power to make а scheme with 
compulsory purchasing powers. It may conceivably make 
all the difference to their attitude towards any scheme 
which may be discussed among themselves. 

There is this to be said about it. If the authorised 
undertakers, or a substantial majority of them, can agree 
upon a scheme which is calculated to meet the public 
requirements without the introduction of compulsory 
purchase powers, there seems no particular reason why the 
Commissioners should put in those powers, supposing that 
the present Bill has been passed. And if any undertaker 
considers that it would be to his advantage to transfer a 
part, or the whole, of his undertaking to the Joint 
Authority, the scheme may include provision for such 
transfer on agreed terms. | 

The weak point of the 1919 Act is that there is no pro- 
vision for financing Joint Electricity Authorities, Whilst 
the Act contemplates that these bodies may purchase land, 
generating stations, and whole undertakings, and prescribes 
that the consent of the Electricity Commissioners shall -be 
obtained to any proposed capital expenditure, there is not 
a word showing how the authorities are to raise the necessary 
capital. It is true that the scheme setting up an authority 
“may contain any consequential, incidental, and supple- 
mental provisions which appear to be expedient or proper 
for the purpose of the scheme," and perhaps borrowing and 
other financial powers may be held to be covered by the 
words quoted. Also the scheme may provide for the 
exercise by the Joint Authority “of all or any of the 
powers of the authorised undertakers within the elec- 
tricity district,” which certainly seems to cover borrowing 
and other financial powers, including the borrowing powers 
of municipal undertakings on the security of the rates. 

It seems, therefore, that any scheme approved or formu- 
lated by the Commissioners must incorporate provisions for 
financing the authority, with sufficient elasticity to allow 
for future development. This part of the scheme will not 
be the easiest to arrange. 

To revert to procedure. When the Electricity Commis- 
sioners have approved or formulated a scheme, they are to 
publish it, and to hold a public inquiry on it. After that, 
they make an order giving effect to the scheme, possibly 
with modifications resulting from the last-named inquiry, 
present it to the Ministry of Transport, which may confirm 
the order, with or without modifications. The order has 
then to be laid before each House of Parliament, and is not 
to come into operation until it has been approved—with or 


without modification—by a resolution passed by each House. 
With these approvals the order giving effect to the scheme 
will have the validity of an Act of Parliament. It may be 
altered at any future date by an order which has passed 
through the same procedure. 

It may be useful to recapitulate the steps of this 
procedure :— 

1. Notice of provisional delimitation of electricity dis- 
trict by the Commissioners. 

Objections or representations regarding the inclusion or 
exclusion of any area in the proposed district may be 
submitted, and if such are submitted the Commissioners 
have to hold a Local Inquiry No. 1. 

2. Notice that it appears to the Commissioners that the 
organisation of supply in the district should be improved, 
and inviting authorised undertakers and certain other 
bodies to submit schemes for its improvement within a 
definite time. 

The Commissioners have to hold a J.ocal Inquiry No. 2 
into this matter. At this inquiry questions of the inclusion 
or exclusion of any area in the district may be raised, 
whether Local Inquiry No. 1 has been held, or not, and it 
is only after No. 2 inquiry that the area is to be finally 
determined. 

The Commissioners evidently consider that these two 
notices may be issued simultaneously. 

8. Publication by the Commissioners of any scheme 
which they may have approved or formulated, and the 
holding of Local Inquiry No. 8 thereon. 

4. Presentation by the Commissioners of an order giving 
effect to the scheme decided on as the result of Inquiry No. 3 
to the Ministry of Transport. 

5. Confirmation, with or without modification, of an order 
so presented, by the Ministry of Transport. 

6. Approval by each House of Parliament by a resolution 
of an order so confirmed, with or without modification. 

There will be opportunities for parties interested to 
present their case :— 

1. As to the inclusion or exclusion of any area, by objec- 
tion or representation, at Local Inquiry No. 1 ; and at Local 
Inquiry No. 2. 

2. As to schemes for the improvement of supply, by the 
submission of such schemes, at Local Inquiry No. 2, and 
at Local Inquiry No. 3. 

3. Generally by representations to the Ministry of Trans- 
port with respect to an order giving effect to any scheme, 
before the Ministry confirm it. 

4. Generally, in discussion in Parliament on the resolu- 
tion to confirm any order, if they can find a member of 
either or both Houses to put forward their views. 

The Commissioners and the Ministry of Transport may 
make rnles in relation to the various inquiries and other 
proceedings above summarised. Until these rules —which 
have to be laid before Parliament —have been made, nothing 
more definite can be said as to how action is to be taken 
under headings 1, > and 3. As to No. 4, there are no rules, 
but there are manners. 


-— m 


The Electrical Resistlvity of Iron.—At the annual 
meeting of the Iron and Steel Institute, Mr. A. L. Norbury dia- 
cussed the effect of various elements on the electrical resistivity of 
iron, and gave а лехите of the most important papers on the 
subject, up to and including that of Benedicks in 1902. Heshowed 
that Benedicks's method of plotting the resistivity values of 
quenched carbon steels on a straight line, and extrapolating to 
7'6 microhms as the resistivity of pure iron, could not be considered 
correct. Recent determinations gave 079 microhms per centimetre 
cube as the resistivity of pure iron at 20°. The results obtained by 
recent investigators showed that equi-atomic quantities of 
different elements dissolved in iron did not increase the electrical 
resistivity to exactly the ваше amount. А new factor depending 
on the electronic properties of the particular element in solution 
determined the atomic resistivity increase in each case. The 
problem of calculating the electrical resistivity of а steel from ita 
chemical composition was briefly discussed. | 

In a paper by Prof. C. A. Edwards and Mr. А. L. Norbury on the 
effect of heat treatment on electrical resistivity. it was stated that 
in the annealed condition the effect of chromium was to raise the 
resistivity of iron by 3°75 microhms for each 1'0 per cent. in excess 
of 4'3 times the carbon content. It appeared that the effect of 
chromium upon the resistivity of iron was to cause an increase of 
about 5'1 microhms per cubic centimetre for 1'0 per cent. held in 
solid solution, 
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(Abstract. of paper read before the GREENOCK ASSOCIATION OF ENGINEERS AND SHIPBUILDERS.) 


IT is the purpose of this paper to consider some aspects of 
what appears to the author to be the logical outcome of the 
geared turbine for ship propulsion, nainely, the substitution 
for the mechanical means of speed reduction of a method 
which shall be more in kceping with developments in the 
transmission of power in other industries, i.e., an electrical 
one. In putting forward a proposition, no matter how great 
the technical merits of the scheine may be, it is necessary to 
offer the prospective buyer either a cheaper price or to pro- 
duce indisputable evidence that an extra outlay will be more 
than recouped in a short period: and that definite advantages 
result from this increased initial expenditure. To the ship- 
owner the cost per ton-mile of goods carried is the criterion 
by which his machinery is judged, always, of course, assum- 
ing reliability of the equipment. 

In the original paper a list of the electrically-propelled vessels 
so far completed is given, besides which there have been 
six other installations completed, including three 3,000-u.r. 
set by Japanese firms, some smaller repeat vessels for 
Swedish owners, and some 40 vessels aggregating about 
70,000 H. P., are under construction, principally for Scandina— 
vian owners; all these sets are equipped with Ljungstrom type 
generators. It must be conceded that there is another side 
to the picture, and the principal objections levelled against 
the system are:— | 

1. Additional first cost. It may be stated broadly that the 
average increase of cost over, say, double mechanical reduc- 
tion turbines should not exceed 20-25 per cent. for a tramp 
steamer of moderate size and diminishes with an increase 
of power. 

2. Difficulties of cooling the generators and motors. "This 
is à serious problem, as 5 to 6 per cent. of the total energy 
through the machines is dissipated in heat, but can be much 
assisted by intelligent grappling with the ventilation system. 
Sir Charles Parsons employed water to cool the rotors of 
generators some years ago, with very successful results. For 
marine propulsion the provision of cooling water to the 
stator also appears to be a very desirable object, and Mr. J. 
Shepherd has shown how this can be arranged.* Practically 
the whole of the heat so generated can be returned to the 
boiler. Further, the system would practically eliminate fire 
risks; at present a flash over is led by the forced draught 
of the cooling air. It is realised that very careful construc- 
tion would be necessary to obviate damage to the electrical 
parts by water leakage, but the system appears feasible, and, 
inoreover, prevents deterioration and other troubles from salt 
air, Which is extremely destructive when moist and warin. 

3. Speed regulation and drop m motor etliciencv. This 
cannot be stnctly alleged as a disadvantage, and will be 
touched upon later. 

4. The eflect of helm on propelling motors running at 
synchronous speeds. In a twin screw vessel, when the 
helin is put over, the revolutions of one of the propellers 
show a large drop, depending on the direction of turning or, 
in other words, to keep up the revolutions requires à large 
increase of power. In the case af А.С. motors running at 
approximately synchronous speed, the effect of this is equiva- 
lent to an increase of propeller torque, and the motors must 
be designed to meet tnis virtual overload. Moreover, when 
going astern, full motor torque will be available, seeing that 
the synchronous speed will be maintained or nearly so. At 
the same tine, induction motors could not lose their speed 
to the same extent as a steam turbine, without falling out, 
but trial results on the point are, as far as [ know, not vet 
published. As an ollset to this, if the load be removed, for 
example, by shedding a blade or breaking a shaft, the motor 
will not race. 

5. The loss involved in transmission due to the inherent 
principle of converting mechanical into electrical energy and 
then back again to mechanical. Whilst itinay be conceded that 
the loss is to some extent greater than with straight mechani- 
cal transmission, vet the disparity is very small, and is more 
than balanced by the advantages obtained. The average 
figure taken for single reduction gear loss is 2 per cent.. 
and it has been common practice to assume 4 to 5 per cent. for 
double reduction gearing. ‘This figure is, probably, too low, 
particularly at fractional loads. Some experiments carried 
out by the G.E. Co. of America showed an ethciency of 
944 per cent. for double reduction gearing, and a figure of 
93 per cent. is attainable with the electric drive if properly 
designed. Bearing in mind that a considerable gain accrues 
from not having to drive an astern turbine whilst running 
ahead, 14-9 per cent. should be about the difference involved. 
Further, inechanical gearing сап hardlv be expected to main- 
tain its prine efficiency over a number of years of working. 

It appears that the greatest scope for the system is in 
large vessels of the battleship and cruiser type where economy 
I8 vital at reduced powers and speeds and where the military 
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and strategic aspects of the installation are unequalled by any 
other. Also in the case of high-powered mercantile vessels 
the system ollers advantages in weight and space occupied. 
The case of small steamers of the tramp type із not во 
attractive, although the steam and fuel consumption of 
vessels tried out is certainly excellent. In the case of the 
Wulsty Castle,* the results of three long voyages come out 
at 1.05 lb. of coal of poor quality per I.H.P.-hour for all pro- 
pelling purposes, which is some 9-10 tons better per day than 
a reciprocater of the same size. This, together with the 
increased cargo capacity attainable by placing the motors 
aft, the most prominent feature. 

One of the objections urged against electrical driving is 
that it involves the carryinz of skilled electrical ав well as 
steam engineers. All engineers, if worthy of the name, have 
at least а smattering of electrical knowledge, and provided 
the gear be made of the simplest character and as fool 
proof as possible, and of the same general nature аз is already 
found on ships, it із submitted that this argument does not 
carry a great deal of weight. 

As regards reversibility, the writer himself saw the ease 

with which this was done on the Wulsty Castle, the average 
time being 7 seconds ahead to astern, whilst the New Mezicot 
is stated to take from 7 to 9 seconds for the same opera- 
tion. The turbines can also be started from cold in about 
19 minutes, a vast difference from the old lengthy period of 
warming up. 
. D.C. is neither technically nor commercially a sound pro- 
position for any but the smallest installations. The limita— 
tion of pressure means that very high current densities must 
be carried, and the size of the cables, commutators, brush 
gear, and windings becomes so large as to make the expense 
prohibitive. Moreover, large commutators and brush gear 
limit again the speed of the prime movers, so that, unless 
mechanical gearing is introduced, the. turbine speed neces- 
sary is not the most economical one, and the turbine is 
itself of increased size, due to the restricted rate of revolu- 
tion. With large conunutators, moreover, a flash over might 
possibly stop the ship. These considerations, together with 
the heavy upkeep of commutators and brushes, have ruled 
out the D.c. machine for all but submarines, where current 
is supplied from storage batteries. All other installations have 
employed А.С. to date. 

The main turbo generators will not differ largely from land 
practice, until the advent of water cooling mentioned earlier; 
they are usually of the 3-phase bipolar type with, in small 
machines, an integral type exciter, and in large sets with 
separate source of supply for this purpose. 'The number of 
turbines should, iu any case, be two, and in all installations 
so far no stand-by generator has been provided, but both 
generators operate in parallel. In the case of the New Mexico 
the machines are of two-phase design, but this is the only 
example of the type I am aware of. The voltage at which 
the machines work is partially determined by the method 
of driving auxiliaries, but in practice the pressure has been 
increasing up to 4,242 volts in the New Merico; 3,000 volts 
would appear to be the most suitable figure, giving moderate 
size cables, but there seems to be no reason why, in the 
future on large vessels, pressures of 6,600 volts or even higher 
should not be employed. 

The turbines should be arranged for as high a superheat 
as is possible without unduly affecting the economy of the 
steam generators, so as to take every advantage of the 
absence of an astern turbine, and it is 1n this respect that 
the Ljungstrom type with its known capability of standing 
any practicable teinperature without distortion is so satis 
factory, irrespective of its high economy. 

The vacuum should be as high as is obtainable compatible 
with the sea temperature conditions of the waters traded 
in and provided that the power expended in obtaining it 
does not neutralise the gain in efficiency. 

In designing both the generators and motors, it must be 
borne in mind that a large overload torque is necessary to 
pull up the ship when going full ahead and then suddenly 
reversed. In the case of the New Mexico, this condition was 
met by temporary over-excitation of the generator fields, a 
booster being put in for this purpose. As this overload only 
occurs for a very short period, and is automaticallv cut out, 
there is no danger of overheating, and the generators can 
be designed for normal load, if provision for this condition 
is made. The main motors can be either of the squirrel 
cage or slip ring tvpe. 

If motors of the squirrel cage tvpe are desired, the rotor 
conductors must be specially arranged so as to provide the 
characteristic of starting on load, which the ordinary squirrel- 
cage motor will not do. In the New Mexico the rotors are 
provided with inner and outer conductors, one of high 
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resistance and one of low resistance with а deep air gap 
between the windings; this, however, is the only modern 
example of this method. The advantages thereof are so great, 
viz., it eliminates the necessity of [fitting liquid resistance 
In the circuit, that it is thought the scheme will be more 
generally adopted. In the case of other vessels, the slip-ring 
type of motor is used with liquid variable resistances in the 
circuit for providing the necessary starting torque. If two 
economical speeds аге required double windings on the 
motors will be provided, but this should only be necessary in 
the case of battleships, and will not, of course, be required 
in the case of mechant steamers running at constant speed, 
for which the motors can be wound of the ordinary induction 
type. In some cases of high power and low propeller re- 
volutions, it шау be necessary to insert a helical gear reduc- 
tion between the motors and the shaft, but this should be 
avoided if at all possible. 


Speed regulation is at present accomplished by: (a) Chang- 
ing the speed of the turbine, i. e., altering the periodicity and 
voltage. (b) Insertion of resistances. (c) Change of voltage 
without, change of generator speed. (a) and (b) are the usual 
methods in modern ships, and can be done readily on all 
А.С. installations. In ordinary land practice, the revolutions 
are maintained constant with change of load and steam con- 
sumptions of turbo-alternators are given by makers at full 
and fractional loads with the speed constant. This condition 
does not apply at sea, the revolutions being a function of 
the ship’s speed required to overcome the resistance to move- 
ment through the water. Information concerning alternator 
and motor efficiency under these conditions is practically 
Impossible to obtain. In this connection, when the New 
Merico was built a propeller model was made and the torque 
and speed plotted; the motors were then designed from the 
information so obtained, one of the figures obtained being 
the overload torque on rapid reversal already discussed. In 
most cases, it is to be presumed, the motors have been made 
of amply large size, without elaborate investigation, and the 
appearance of existmg sets goes to confirm this supposition. 

Much yet remains to be done in the evolution of the con- 
trol gear suitable for use on shipboard, where the conditions 
are so very different from those obtaining in power stations. 
Great care in the design and fitting up of all switchgear, 
instruments, &c., must be exercised to exclude wet salt. air, 
and sometimes coal dust. The provision for running cables 
where out of reach, but readily accessible for examination, 
inust be very carefully considered, and they should be placed 
in positions where there is no danper of flooding; particularly 
should they be kept out of bilges. 

The Diesel engine is now rapidly overcoming prejudice and 
gaining the confidence of shipowners, and for reasonably low 
powers, say, up to 3,000 B. H.P., is а powerful rival to the 
steam equipment. 

The disadvantages of the lack of experience of builders 
leading to breakdown at sea; the weight of machinery per 
B.H.P. developed, and the comparatively high price of the 
equipment compared with steam plant, are being steadily 
reduced, and the day appears not far distant when the two 
systems will have drawn level on all three scores. 

The average consumption of 3 lb. of oil per B. H. P.-hr. cannot 
be approached by steam, although the consumption of lubri- 
cating oil to some extent offsets the saving in running costs. 
With direct-connected Diesel engines, where the speed of 
rotation is moderately low, say, 125 for 1,000 B. H. P., the weight 
heretofore has been excessive, and should higher speeds be 
adopted with a view to cutting weight and price, a diminished 
propeller efliciency results. Mechanical gear has been fitted 
in one or two recent American vessels, with apparently suc- 
cessful results, but the insertion ef ап electrical reduction 
appears preferable, in that it abolishes the great bugbear of 
starting and reversing the Diesel engine. The maximum 
speed of, say, 500 R. P. f., corresponding to highest submarine 
practice, is eminently suitable for p.c. generation so that in 
this respect D.C. generators and Diesel engines approach their 
maximum suitable power and speed together, It is doubtful, 
however, if this fast-running type will ever prove to have the 
necessary. reliability, which it must have in the rough and 
turnble of commercial work: submarine engines being notori- 
ously of a kind that require much nursing and tuning up. 

It will be seen, then, that the Diesel electrie combination 
drive has not the attractions of a turbo-electrie drive, where 
both turbine and alternator essentially need high speed. for 
operating at maximum efficiency. It should be added that 
no electrical difficulty should arise, except that overload eon- 
ditions cannot be inet so readily as in the turbo-driven plant, 
especially. when the boilers are oil fired. 

Turning now to a consideration of the auxiliary machinery, 
an enormous saving of fuel consumption results from the 
ability to drive these electrically, at а cost of. sav, 15 Jh. 
of stean per H.b.-hr. (including all losses), against some 40 Tb, 
(a very conservative figure) for the direct steam-driven 
machines. It will be noted that the source of supply of 
exhaust steam for feed heating is removed, but as shown 
above, either the water-cooled alternators themselves can be 
arranged as feed heaters, or if cooling air is adhered to, a 
supply of low-pressure steam can be bled from the turbines 
at a stage where the pressure is appropriate. The absence 
of auxiliary steam and exhaust pipes, with their accompany- 
ing radiation losses. is a source of further economy, and re- 
leves space congestion. 


It has always appeared remarkable that the electric driving 
of auxiliaries in ordinary vessels, with an internal combustion 
engine generator, has not appealed to superintending en- 
gineers as а fuel-saving proposition of high merit. It remains 
to be discussed whether the auxiliary plant motors should be 
D.C. Or А.С., and at what voltage. ‘These are questions which 
must be dealt with on the merits of each specific case. In 
the first place, in а small vessel, where the percentage of 
auxiliary power to propelling power 1s high, the demand for 
energy 1n harbour will be the determining factor, and 16 
would probably рау to run one of the main generators (there 
should never be less than two installed) at reduced load, 
rather than fit à separate unit for auxiliary purposes. 

In larger ships where the power required for auxiliary pur- 
poses is fairly considerable, but а small percentage of that of 
one of the main generators, it would pay to install one 
or more machines solely for this purpose, and if the auxiliaries 
are to be run with D.C. motors, these suppleinentary sets may 
be arranged to excite the main fields also, with, of course, 
provision for regulating independently. | 

In any case, we are confronted- with fitting. the auxiliary 
motors to take a supply either : (a) A.C. direct at voltage of the 
main or auxiliary generator. (b) a.c. at reduced voltage 
through static transformers, either from main or auxiliary 
sets. (c) D.C. at reduced voltage through à motor converter, 
either from main or auxiliary sets. (d) b.c. at any desired 
voltage direct from separate D.C. machines, 

(a) Unless the propelling power is very stall, the generator 
voltage will not be sutficientlv low to enable it to be used 
on the corresponding small А.с. motors direct. Moreover, 
high-voltage А.С. motors of small н.р. are difficult to build 
and maintain, have not very flexible characteristics, nor in 
the case of a breakdown can they be readily repaired or re- 
placed from stock, unless the voltage and periodicity are the 
standard of the country in which the ship happens to be. 
This system is fitted in the Wulsty Castle, but has little 
except simplicity to recommend it; in this case the voltage 
is 650 and periodicity 60, which voltage 1s not a standard in 
anv country. 

(b) This is а more satisfactory method. The periodicity 
question still holds here, and in both cases (а) and (b) when 
annual survey is being carried out and all steam raising 
plant is out of operation, it is very unlikelv that the shore 
supply would be of the same voltage and frequency as that 
provided on board. 

The control of small motors, e.g., for air and circulating 
pumps. where flexibility is such a desideratum, is not so 
readily effected with a.c. motors, so that whilst (b) is superior 
to method (а), (c) appeals to ine as readily meeting all. the 
conditions. As far as is known the system is not yet fitted 
in any ship, and it suffers from the introduction of another 
moving link in the chain, and whilst the efficiency of the 
converter is not so high, nor is it so cheap as the static 
transformer, yet seeing that the auxiliary current. will usuallv 
he some 6-8 per cent. of the main, the loss of economy will 
not be serious, and there are very great advantages to be 
derived from its employment. 

Method (d) is that fitted in the American battleships, and 
fulfils the same requirements as (c). Two 300-KW. sets of 
which 00 KW. are used for exciting, are fitted, and their 
exhaust is led either to the feed heater or main turbines. 

So far as weight and fuel consumption are concerned, there 
appears on paper verv little to choose between the rival elec- 
trie and mechanical double reduction gears, but reliable con- 
sumption data for the double reduction gear drive are not 
vet to hand, and such figures as have been quoted certainly 
do not bear out the glowing estimates which have been 
made. | 

In the opinion of the writer, the system of electrically- 
propelling ships has come to stay, particularly for large high- 
powered vessels. The Scandinavian nations and the U.S.A. 
are wong ahead vigorously. Unfortunately the war dislocated 
all the British plans, but a revival should appear in the near 
future. 


National Health Iusurance.— The Ministry of Health 
makes the following announcement :— 

The National Health Insurance Bill, which has just received the 
Royal Assent, makes important changes in the benefits and contri- 
butions under the National Health Insurance Scheme, to operate 
from July 6th next. 

The object of the changes is to provide for an increase in the 
rates of benetit in view of the fall in the value of money. The 
normal rate of sickness benefit will be raised from 108. to 158. 
a week in the case of men, and from 7s. td. to 1 28. in the case of 
women; disablement benefit will be raised from бв. a week to 
78. 6d. for both men and women ; and the amount of maternity 
benefit will be raised from 30s. to 40s. 

In order to provide for the increase of benefits, the joint weekly 
contribution is to be increased from 7d. to 1Ud. in the case of men, 
and from 6d. to 9d. in the case of women, of which the employer's 
portion will normally be 6d. in each case. In certain cases where 
low wages are paid the employer will pay a larger. and the worker 
a smaller, portion of the joint contribution. The contribution 
cards from the week beginning July 6th next must in all cases 
be stamped at the rate of 10d. & week for men and 9d. for women ; 
stamps of these values will be on sale at post offices. 
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A NEW TYPE OF SHIPYARD CRANE. 


W. HOK. 


(Abstract of paper read before the INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.) 


kind of hoisting appliances should be adopted for the new 
berths, and in 1913 I set out to visit about 40 shipyards. 1 
found that a large number of very efficient yards adhered to 
the ordinary mast and derrick arrangement. Invariably the 
hoisting winch, whether steam or electric, common to two 
or more derricks, was placed on the ground level, with the 
attendant trouble of having the hoisting rope leading from 
the winch to the derrick mast always entangled in bars and 
plates, staging uprights, and all sorts of rubbish. Besides, 
signal men placed here and there were part of this equipment, 
as the winch operator could not as a rule see what he was 
doing. Other vards were equipped with all kinds of expensive 
overhead travelling cranes, cantilever cranes, and revolving 
cranes. 


Nobody seemed entirely satisfied with the crane arrange- 
ments he possessed. On the whole the tendency was to 
discard very expensive crane sheds, covered in or not, and 
to substitute cheaper arrangements. 

I came to the following broad conclusions :— 

1. The mast and derrick arrangement is quite satisfactory, 
provided it can be so arranged that all side staying of masts 
can be done away with. 

2. The operator’s platform should be placed high up above 
the ground so that the operator can see what he is doing, thus 
obviating the necessity of using signal men. 

3. The lead from the hoisting winch to the derrick mast 
should be free from all obstructions. 

4. A space or passage-way is desirable between contiguous 
ships to enable building material to be brought down between 
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Fic. l.—SibE asp END ELEVATIONS OF THE НОК SHIPYARD 
CRANE. 


ships and hoisted on board from the nearest point at the 
ship's side, and not from the ship’s end only. 

Guided by the leading féatures just mentioned, I designed 
the stationary building-berth crane here illustrated, eight 
of which are erected at the Lindholmen Works, and have 
been in good use since 1914. 


It will be scen that the new type of berth crane is chiefly ` 


composed of a stationary main structure and two swinging 
arms, the former consisting of two lattice-work masts placed 
about 15 ft. 3 їп. apart from centre to centre, and rigidly 
connected to one another by cross stays and trusses, making 
the main structure stable in the thwartship direction, thus 
obviating the necessity of fitting the objectionable side-stays 
which are an inevitable essential of the ordinary mast and 
derrick arrangement. 

Each derrick frame carries two derricks or arms A, fig. 1, as 
shown, which can swing about 120 degrees to each side of 
à vertical thwartship plane through the derrick frame, i.e., 
well past the centre line of railway в, laid down in the pas- 
sage-way between contiguous ships. The derrick frame is 
held in place by fore and aft wire stays only, as shown in 
figs. 1 and 2, 7.e., by two sets of stavs, the lower ones c being 


By 
Some eight years ago it was decided by the Lindholmen 
Shipbuilding and Engineering Co., of Gothenburg, to lay 
down three new berths for the construction of ships up to 
12,000 tons deadweight. It became imperative to decide what 
& 
fitted, partly for giving rigidity to the frames in a fore and 


aft direction, partly for preventing collapse of a whole group 
of interconnected cranes in case for some reason the top end 
stays k, fig. 2, or some of the top stays D, figs. 1 and 2, 
fitted from crane top to crane top of that group should 
give way. 

At а suitable place above the ground two operators’ or 
winch platforms E, are built into the derrick frame, one 
above the other, access to which 1s obtained by ladders inside 
the frame legs F. 

Each crane arm and the load are in the present case con- 
trolled from their appropriate platform E by a single ordinary 
А.С. electric shipyard-winch G, that is to say, controlled by 
one electric motor only. Hoisting and lowering are done 
with the winch centre barrel in the ordinary way, and slew- 
ing with the extended winch ends by taking a couple of 
turns round the appropriate extended winch end with the 
loose end of a tackle н, actuating the wire J which is carried 
round and fastened to the rim of the horizontal wheel к on 
top of the crane. The wheel is fixed to the top centre pin 
of the crane arm. 

A spiral spring N is introduced above the slewing tackle 
for the purpose of taking up the inertia of the crane arm 
when it arrives at the extreme end of the swing, in this 
way preventing damage and unnecessary straining of the 
connections in case of rough usage or ignorance on the part 
of the man handling the crane; for the crane is so easy to 
manipulate that any ordinary platers’ helper or labourer 
can officiate. 

Racking is done with a small hand winch L. It will be 
noticed that the lower member of the arm along which the 
trolley moves is not horizontal, but slightly sloping. It is 
in this case purposely so arranged in order to make it com- 
paratively easy to move the trolley towards the outer point 
of the arm, when there is no weight on the crane hook, and 
to make it very easy to move the trolley towards the derrick 
frame when the load is on; and for these reasons the trolley 
M is always moved, before the weight is on, as far out towards 
the extreme end of the arm as considered necessary in each 
individual case, after which it 1з a very simple matter 
to adjust the trolley in the direction of the derrick frame, 
if necessary, after the load is on. In practice this method 
has shown itself to be satisfactory and quite sufficient. If it 
should be preferred to manipulate the crane with three motors, 
one for hoisting, one for slewing, and one for racking (the 
member on which the trolley travels being in that case 
horizontal); 16 can, of course, be easily done. 
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Еш. 2.—BERTH EQUIvPED WITH CRANES. 


The frame legs stand on joists P, laid thwartship, and about 
3 ft. apart—i.e., the fore and aft dimension of the frame 
legs apart. These two joists are securely fixed to the solid 
rock, and the frame legs are securely bolted to the upper 
flanges of the joists. In this way is the transverse stability 
of the crane doubly secured. 

The present cranes were built flat on the ground. When 
the arms had been fitted on to фһе frames and secured, the 
cranes were raised into a vertical position, and then screw- 
Jacked into their absolute position. The frames have a height 
above the ground of 110 ft.; the section of each frame leg 
is 22 in. wide and 36 in. in a fore and aft direction. The 
crane arms are about 40 ft. long; the upper winch platform 
is about 60 ft. above the ground, the lower platform about 
8 ft. below the upper one, and the height from the ground 
to the underside of crane hook in its highest position is about 
90 ft. Ball bearings are fitted throughout. The clear distance 
between the frame legs is 13 ft. 6 in., thus admitting one 
or perhaps even two parallel railwavs between the frame 
legs and between contiguous ships. With these cranes 99 ft. 
onlv are required between contiguous hulls. 

They were built to lift 94 tons at the extreme end of the 
arm, but it was found that with a slight strengthening they 
could be made to lift 5 tons at the extreme end of the arm and 
10 tons at about 10 ft. from the derrick frame. 

One or both groups of cranes surrounding a ship can be 
shifted sideways without great difficulty. 

Each crane, including one complete frame and two arins, 
but excluding winches and hoisting wire, weighs about 33 
tons. These cranes are cheaper than any other existing hoist- 
ing аран with the exception of the ordinary mast and 
derrick arrangement. 
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THE BRITISH ELECTRICAL AND ALLIED 
MANUFACTURERS’ ASSOCIATION'S DINNER. 


ON Thursday last week the annual dinner of the Association 
was held at the Savoy Hotel. The Right Hon. Lord Ampthill, 
G.C.S.1., President of the Association, was in the chair, and 
there was a very large attendance, some 400 members and 
guests being present. Amongst the guests were Sir J. For. 
tescue Flannery, M.P., Mr. George Haifour, M.P., Sir John 
Wormald, C.B.E., Mr. C. Hamilton Wickes, C.B.E., Lord 
Carmichael, G.C.S.I., Sir John Snell, Lord Vaux of Harrow- 
den, Engineer Vice-Adimiral Sir George Goodwin, K. C. B., 
Rear-Admiral F. L. Field, C.B., Lord Ashfield, Lieut.-Col. 
Sir J. Dunlop Smith, K.C.S.I., Lord Sydenham, G.C.S.I., 
Mr. Andrew Fisher, Sir John A. Aspinall, Mr. James Swin- 
burne, F. R. S.. Mr. Roger T. Smith, President I. E. E., Sir 
Allan Smith, K. B. E., M. P., Sir Richard Redinayne, K. C. B., 
Sir J. E. Petavel, K. B. E., Sir Philip Nash, K. C. M. G., Sir 
William Clark, K. C. S. I., Mr. W. W. Lackie, Sir Harry 
Haward, Mr. C. H. Wordingham, C. B. E.. Sir Frank H. 
Heath, K. C. B., Mr. G. Scott Kam, Mr. Archibald Page, Mr. 
C. Le Maistre, C. B. E., Mr. P. F. Комей, Mr. Summers 
Hunter, C. B. E., faeut.-Col. Mervyn O'Gorman, Mr. Michael 
Longridge, C. B. E., Mr. 5. L. Pearce, C. B. E., Sir Thomas 
Robinson, C. B. E., M.P., and many other well-known en- 
gineers and leaders. of industry. 

Proposing The King,” the CIIAIH MAN described him as the 
keystone of the arch of the constitution, and the bond of 
Empire, and eulogised his high qualities; he also drew atten- 
tion, when introducing the following toast, to the splendid 
work of the Prince of Wales. 

Sin JOHN SNELL proposed "' The Industry.“ remarking that 
since 1916 no fewer than seven departmental committees had 
been appointed, on six of which he had served. The Elec- 
trical Trades Committee under Sir Charles Parsons showed 
that electricity was a key industry; combination at home 
was essential to successful competition abroad. The Electricity 
Supply Committee gave rise to the Electricity Supply Act, 
which was regarded on all hands as the great charter of 
electricity. The Coal Conservation. and Water-Power Re- 
sources Committees showed how the national stores of energy 
could be better utilised, and the Committee on Electroculture 
had shown that an increased vield of 30 to 40 per cent. of 
grain and straw was obtainable. These committees, together 
with those on Imperial Wireless Communication and the 
Electrification of Railways, covered the whole gamut of elec- 
trical enterprise, and their work would bring about an era of 
prosperity in the electrical world such as bad never been 
dreamt of in the old days. The output of energy from British 
electricity. works rose from 1,300, 00, 000 units in 1913 to 
4.200,000,000 units in 1919; five years of war had shown what 
an essential necessity electricity supply was, and in the next 
five vears the output would be more than doubled again. The 
accompanying increased output of plant would bring improved 
methods of manufacture and lower the costs, besides develop- 
ing export trade, and he predicted in ten vears an unimagined 
prosperity for the whole electrical industry. He was glad 
to see that the Association was promoting the cause of educa- 
tion and research; we should train our own water- power 
engineers, for if the designing was done at home the trade 
would be kept at home —as a rule work followed the en- 
gineer. He was grateful to the Government for the colleagues 
given him as Electneitvy Commissioners. So far they were 
an extremely harmonious and hard-working body. No one 
could realise the unmense amount of work that had accu- 
mulated; they had to perform all the electrical duties of the 
L. G. B., Board of Trade. L. C. C., ќс., and in addition they 
had to develop their new procedure, bring the electricity 
regulations up to date (they were rather behind the times), 
study the whole country. and divide it into districts, 
promote new legislation, and deal with an immense number 
of extensions of plant. They had got under way with some 
celeritv—the first district wag published two weeks ago, the 
next was about to issue—but the industry must be patient till 
they had overcome the accumulation of five vears. Thev had 
no idea of sweeping away all the existing stations and sub- 
stituting 16 new ones, as the lay Press had it; they would 
weed out the bad ones, improve others, and add large com- 
plementary ones as required to meet industrial needs. 

Sir C. ELLIS (Vice-president), in his reply. emphasised the 
importance of education and the provision of scholarships. 

Mr. W. L. HicuENsS proposed The Profession," describing 
consulting engineers as the watch-dogs who prevented undue 
inflation of prices. and thereby benefited the industry, for it 
was Important to keep prices low in order to retain the export 
trade. The Research Committee of the Association, he said, 
was doing excellent work, but everv business should do some 
re: earch. of its own, and that was the soundest argument in 
support of the big amalzamaticns that had been taking place. 
The industry should also support research work at the univer- 
sities more generously. He paid a tribute of adimiration to 
the work of Mr. A. P. M. Fleming and his committee, which 
had produced a report on engineering training which every- 
one ought to read. "They needed also a research into the 
ultimate aims of industry. Was it to amass private riches, 
er to produce the maximum wealth for the benefit of the 
community, or was it to promote the огу of God and the 


advancement of humanity? The root cause of industrial 
unrest was that they had no common ideal; co-operation was 
essential to the country's progiess, but how could they expect 
it without an ideal? | 

Mr. Косев T. Smita, President I.E.E., replied, and pointed 
out that the war made it clear that science and research were 
the tmainsprings of electrical industry. Only production was 
required in addition. The industrial engineer and the con- 
sulting engineer were of equal merit; the Institution of Elec- 
trical Engineers had for many years ceased to be a profes- 
sional institution, and sought to represent every section of 
the industry, none more than the manufacturers’ section. 
Their associition, in connection with the Department of 
Scientific ind Industrial Research, was a most important step; 
the Association and the Institution were also jointly repre- 
sented on the Committees of the British Engineering Stan- 
dards Association, whose specifications were a form of * pro- 
tection " to which no party could take exception, and ought 
to become national standards. 

Mr. Janes SWINBURNE also replied, putting in a strong 
plea on behalf of the salaried members of the industry. He 
accused the Government of blank ignorance of the fundamen- 
tal principles of the currency problem; it first debased the 
currency to half its pre-war value, and then, when an en- 
gineer was paid at double the pre-war rate to compensate for 
this, 16 took away one-third of his income by taxation. People 
had little idea how badly off the unfortunate salaried man 
was; let those who were in control of salaries realise that the 
Bradbury was ouly worth half a sovereign, if as much as that. 

The CHAIRMAN proposed "'The Guests," remarking upon 
the happy relations which prevailed between the buvers and 
sellers at that table. | 
; Rear-Aduural F. L. FELD, in reply, said that nothing had. 
increased во rapidly in the Navy in the last few vears as 
electrical plant. The Navy was now to be reduced, but he 
maintained that the smaller it was, the more perfect the 
material must be, and they must spend more money on re- 
search than ever before. 

Sir ALLAN SMITH also replied, remarking that as the in- 
dustry had survived seven committees, he was confident in 
its ability to continue to prosper. 

Mr. W. O. Бмітн (Chairman of Council), proposing ‘ The 
Chairman," said that the absence of Lord Ampthill on mili- 
{агу service for five vears had been a serious loss to the 
B.E.A.M.A., but during the war their membership had 
doubled. 

The CHAIRMAN, in reply, expressed his pride in presiding 
aver the Association, which was helping to '' win the peace. 
National security depended on economic security, which in- 
volved the ability of the nation to provide for itself all 
essential commodities without dependence on any foreign 
nation. The electrical industry, the handmaid to all other 
industries, was a key industry—and the B.E.A.M.A. was 
going to sce that that kev remained in the hands of Britain. 

During the evening the band of H.M. Scots Guards played 
а programme of music, and all the arrangements were ad- 
mirably conceived. and carried out. The gathering will rank 
as 15 of the most important social functions of the electrical 
industry. 


REVIEWS. 


Telephonie Transmission, Theoretical and Applied. 


By J. G. 


Пил, Assistant Staff Engineer, General Post Office, 
London. Pp. xvi+398, 196 diagrams. London: Long- 


mans, Green & Co. Price 21s. net. 

This volume on telephonic transmission is the first of a 
series of manuals on telegraph and telephone engineering 
edited by the late Engineer-in-Chief of the Post Office, and 
now in course of preparation. If those which are yet to 
appear are analogous to the present one in their general 
structure and method of treatment, we shall be provided with 
material which will be of immense service to all telegraph 
and telephone engineers in everything appertaining to the 
lines and apparatus with which they have to deal. 

Following a plan which a number of recent writers of text 
books involving somewhat advanced  mathematies have 
adopted. the author gives a preliminary chapter to a state- 
ment of the more important formule which are brought into 
use throughout the book. This chapter will be particularly 
helpful to the student by the clearness with which the struc- 
ture of the various formule, particularly those of hyperbolic 
functions 1s arrived at, although it is to be feared that the 
reader whose knowledge 18 confined to algebra up to the 
theory of indices, and a knowledge of ordinary trigonometrical 


formule, will have some difficulty in recognising co 
+j sin x as de Moivre's theorein. 
The succeeding thirteen chapters deal with the“ infinite“ 


line and equivalent circuit, the loading and design of cables 
(all from the direct current standpoint), the human voice in 
telephony, application of alternating currents to lines, re- 
flection and power in telephone circuits, the constants of 
telephone circuits, the loading of circuits, measurements on 
transtuission lines, the standard cable and its uses, cost pro- 
blems in transmission, transmission formulae for lines in 
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series with apparatus in series and in leak, and the ther- 
mionic valve as a telephone relay. It will thus be seen that 
Mr. Hill covers a wide field in his treatment of the subject. 

The student, however, will find it necessary, before com- 
mencing а serious study of the transmission problems to 
thoroughly acquaint himself with the mathematical proofs 
given in the appendices at the end of the volume, having done 
which he will be in а pusition to follow the mathematical por- 
tions of the book. These portions are more or less restate- 
ments of the work done by the pioneers in the subject, along 
with their application, in illustrative exainples, to present-day 
problems. 

In Chapter IX the author deals with the loading of tele- 
phone circuits comprising overhead, underground, and sub- 
marine lines, and the three types of loading, viz., continuous, 
series, and leak. Much useful information is given on this 
extremely important branch of telephonic transmission which 
has contributed so largely to the extension of the limits over 
which ordinary commercial speech was practicable. Not only 
has Mr. Hill dealt exhaustively with the advantages incidental 
to the several types of loading, but he also enumerates the 
disadvantages which may likewise be operative, e.g., in the 
case of continuous loading, the limitations of the method are 
set forth seriatim. It would be interesting to know, in this 
connection, 1f the unequal ageing of the iron windings 1s 
still a possible objection to the method or whether it has 
been borne out by actual experience. 

Chapter X is a particularly useful one, inasmuch as it is 
devoted to the measurement of impedance, and line constants; 
worked examples being freely interspersed in the text. A 
full description of the Franke machine, and its application 
to impedance measurements, 1s also given An interesting 
account follows of the W. E. Co.'s cross-talk meter. and the 
method of using it in the estimation of cross talk from any 
disturbing source 

Not the least interesting chapter in the book is that dealing 
with cost problenis in telephonic transmission, and here the 


author has not confined himself to purely academic statements 


or generalities. Starting from the electrical constants of some 
specific type of line, the equations of cost are built up, and 
curves are given which embody the results arrived at. 

The final chapter is appropriately devoted to the latest 
development in the field of practical telephony, viz.. the 
thermionic valve and its use as a telephone relay. Many at- 
tempts have been made since the telephone became a com- 
mercial success to introduce repeating devices, such as in the 
case of the telegraph, that would enable signals to be re- 
peated at one or more points, and hence extend the limit to 
which it was possible to communicate; but all have proved 
more or less unsatisfactory. With the advent of the theruno- 
nic valve, however, new possibilities suggested themselves, 
and telephone engineers were not slow to avail themselves 
of the solution of a problem that had so long baffled them, 
which the valve offered them. Much good work has been 
done in the application of the valve amplifier as а telephone 
relay by the British Post Office; and although finality cannot 
be said to have been reached, even with Mr. Hill's anticipated 
27 miles of standard cable improvement, we are nevertheless 
in possession of an agent which has given an entirely new 
trend to the efforts of those who are dealing with long-distance 
telephony, and which in its revolutionary aspect. as regards 
existing means of communication, appears to be fraught with 
far-reaching consequences. 

In seven appendices are given the mathematical proofs of 
the formule emploved throughout, and an eighth appendix 
shows graphically the relation between z and е from r= 
0 to 713.8. and from e =1 to g = 1 x 10-6 which will be 
found useful. 

The book appears to be extremely free from tvporraphical 
errors, but attention is drawn to page 166, fourth line from 
bottom, where '' 171 miles” should read "171 mils”: and 
on page 224. eleventh line from top, the final “da” of '' de- 
signed " is inverted. 

We expect that this volume will have a wide circulation, 
not only for its own intrinsic merits but because it is the 
production of one who has already done so much careful and 
extensive work in the field of telephonic transmission; and 
if the remaining volumes of the series promised by Messrs. 
Longmans are at all similar to the present one, in so far as 
letterpress and illustrations are concerned, little will have 


been left to be desired. А. Е. 

Guide to the Study of the Ionic Valve. By W. D. Owen. 
A. M. I. E. E. London: Sir Isaac Pitman & Sons. Pp. vii 
+58. Price 28. 6d. net. 


At a time when technical education is of such paramount 
nnportanee, every new publication which will increase popular 
knowledge in the accomplishments of science has its value. 
During the war, the progress of wireless telegraphy was 
verv rapid, and, owing to the conditions, the general public 
and the amateurs interested in wireless have had little op- 
portunity of studying the new advances. The result is that 
there is now a general thirst for knowledge. That it helps 
to supply this knowledge to a slight extent apnears to be the 
only excuse for the publication of this booklet. 

The price of the book seems rather high for about fiftv small 
pages of large type. There are fifteen chapters, each of them 
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very eleienisty and discursive. Тһе first contains the state- 
ment that the assumption that. electricity travels from) posl- 
tive to negative is incorrect." This sweeping assertion in 
capital letters is likely to give the elementary reader an 
unnecessarily rude shock, especially since no real explanation 
ig given for the dramatic statement. 

On page 11, after discussing the Fleming valve as a hot-to- 
cold electrode rectifier, the reader is directed to fig. 3. A 
plate battery, however, is shown in this figure, and the be— 
winner for whom the book is written will undoubtedly wonder 
what object it serves. lt 15 only later that rectification due 
to non-linear plate current variation is explained. 

No mention is made of rectification at the saturation bend 
of the curve. 

Referring to the use of a grid, the author states that the 
additional electrode must be such as to have capacity with 
respect to the filament." As a matter of fact, the smaller the 
capacity of the grid the less will be the energy required to 
charge it to a given potential. It is an advantage to have 
the grid capacity as sinall as possible. 

In chapter VII the author opens his remarks by an extraor- 
dinary demonstration of the principle of the valve as an 
amplifier. Two lines are drawn, one a steep one representing 
the straight portion of the grid voltaye-plate current curve 
of a 3-electrode valve, and the other a straight line at 45 deg. 
representing Ohm's equation C=E/R. The explanation is 
that the valve curve, being steeper, gives an amplifying 
effect. It is hoped that the reader will realise that the slope 
of the C=E/R curve depends merely on the value of the R 
chosen. In any case, it 1s not possible to compare the result 
of Ohm's law with the effect of voltage in one circuit on cur- 
rent in another. 

On page 39 the author tells his readers that the various 
tvpes of tubes now used vary intentionally in degrees of 
vacuum. With the exception of admittedly soft valves, every 
attempt is made to exhaust valves to the highest possible 
degree in all cases. 

The second half of the booklet contains practically no in- 
formation, but is a hurried attempt to вау something about 
each of the different applications of the valve. If published 
in 1917, the book might have been of some slight use. but 
now. When so much more complete information has been 
published in book form, there seems no need for a sketchy 
introduction to the subject.—JOHN SCOTT-TAGGART. 


Diesel Engine Design. By Н. F. P. Purpay. London: 
Constable & Co. Рр. xin430], 271 fies. 1919. Price 
2ls. net. 


This book, based on 12 years’ experience of Diesel engines, 
mainly from the drawing office point of view, presents an 
account of the main considerations. which control the design 
of these engines. 

The design of Diesel engines is now long past the rule-of- 
thumb stage: designers have agreed on many funda- 
mental principles and general ideas of construction, and these 
каше principles are not likely to be greatly changed. It is 
now possible to compute with accuracy the various stresses 
occurring in the component parts, and results can be fore- 
told ahnost as closely as with the steam engine and turbine. 

The progress made in the manufacture of Diesel engines 
can be seen from the fact that one foreign firm has built over 
30 sets with an average indicated horse-power of 2,700, and 
is now building sets of engines up to 8,000 indicated horse- 
power, also one English firm is constructing four-cyele 
engines having an indicated horse-power of 6,000, which are 
proving a great SUCCESS. 

The first two chapters of the book deal with first principles 
und thermal efliciency. These provide a useful introduction 
to engine design and detail, id will be read with advantage 
by the student and engineering. draughtsman. 

Exhaust, suction and = scavenge are dealt 
thoroughly, and the methods used in calculating 
fullv shown. 

The principle of similitude, a very Important subject when 
considering new types of engines, is dealt with in Chapter IV. 
The figures and tables given are based on a practical know- 
ledge of modern engine design, and are verv reliable. 

Chapter V deals with crank shafts, and а considerable 
amount of space is devoted to the arrangement of cranks, 
order of firing, proportions of journals, twisting moments, and 
lubrication. 

The design of fly wheels, and their application to Diesel 
engines, is fully considered, and a large number of examples 
are worked out. 

Framework, design of cylinders and cylinder covers, and 
running gear are all dealt with in a very able manner, and 
fully illustrated. 

A description of the various fuel oil канн, both as re- 
gards the storage tanks and piping which are external to the 
engine, and the organs of the engine itself which are directly 
concerned with the deliverv of the fuel to the working 
cylinder, is given and illustrated with useful line drawings. 

Air and exhaust systems and valve gears are dealt with at 
the end of the book. 

Mr. Purdax's hook is an extremely valuable and practical 
contribution to the literature on the Diesel engine; it is a 
pleasure to read, and can be strongly recommended to both 
students and designers for its completeness, conciseness, and 
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intelligent selection of examples and illustrations. The whole 
book points to а thorough practical knowledge of the subject. 
The reference to literature (authors and publishers) which 
is inserted at the end of each chapter is to be commended. 


E. P. 


NEW PATENTS APPLIED FOR, 1920. 
| (NOT YET PUBLISHED.) 


Пед expressly for this journal by Messrs. Szrron-Jongs, O'DzLL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


12.812. Dvnamo-electric generators for lighting cycles, &c." A. Веит 
and W. A. Нүмлѕ. Мау 8th. 

12.819. Circuit-controllers for internal-combustion engines." 6. Furor. 
and Н. Scud. Мах &th. (United. States, July Ixth, 1917.) 

12.820. Magnetos for internal-combustion engines," G. Furor and H. 
Scumip. May ath. (United. States, July Lsth, 1917.) 

12.831. Apparatus for rectifying high and low frequency alternating cur- 
rents," J. XN ob. May Rth. (Germany, May 15th, 1917.) 

12.833. "' Positive electrodes for electric accumulators." А. Россилх. May 
8th. 

12,834. “ Electric accumulators.” А, Poucuats. May 8th, 

19,835. “ Rectifiers of alternating currents.“ NAAMLOOZE | VESOOTSCHAP 
Puiuirs’ GLOEIAMPENFABRIEKEN, Mav 8th. (Holland, December 2nd, 1919.) 
12,868. '' Secondary or storage batteries.” R. C. Houston. May 10th. 
12.871. “Device for testing clectric ignition plugs of internal-combustion 
engines. T. MarsmaLL and J. Megracn, May 10th, 

12,879. '' Apparatus for testing sparking plugs and induction coils." Е. Н. 
Ci. FC.. Мау lOth. 

12.909. Selector apparatus for automatic, &., telephone system.“ T. 
LrN HAN. May IOth. 

12.929. Means for measuring voltage variation in electric circuits.“ T. H. 
Harris. May 10th. 

12.931. Producing alternating currents." BritisH Тномҳох-Нох ѕтох Co. 
(General Electric Co.). May 10th. 

12.9434. Apparatus for electsical transmission of power." J. H. McKenzie 
and А. Н. Seoul. Mav 10th. 

12.935. '' Variable electrical rœistance.“ J. Н. McKenzie and А. Н. 
SePRovLE. May 10th. 

и e Positive electrodes. of electric accumulators.” А. Россимм. May 
10th. 

12.940. Primary electric battery." A. Povenais,. May 10th. 

12.943. Electrical connectors." Western ELECTRIC Со. May lOth. (France, 
August l6th, 1918.) 

12.945. Telegraph cables." II. W. Svirivas, Мау 10th. 

12.947. Electric glow discharge lamps." H. Еилеғо, D. Lriy and Naw- 
Looze VENNOOTSCHAP Pils“ GircklLAMPES-FABRIEREN. May 10th. (Holland, 
June 20th, 1919.) 


12.953. Electric furnaces having resistance conduits." J. R. de ZUBIRIA Y 
$мтн. May loth. (Spain, Мау 21st, 1919.) 

12.954. Electric furnaces having resistance conduits.’ 
Suiin. May lOth. (Spain, May 22nd, 1919.) 

12.970. Thermo-electric apparatus.“ W. II. Win son. May 10th, 

12.975. “ Electrical mechanism and drive for gramophones, &c," R. H. 
Tavor. May llth. 
Ме e Insulation for electrical conductors, &c." M'. А, Powrtt. May 

th. 

12.986. “ Electrical heating and cooking apparatus." W. Н. Миск. May 
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12.996. Grips for electric lamp wire- holders.“ A. В. Gorpswirnr, May 


12,990. *' Electric lighting generator for cycles, &c.““ Exact MANUFACTURING, 
Lro.. and H. T. Moores. May 1lth. 

13.026. Magneto drive for tractors." J. W. Тномрхок. May th. 

13.029. '' Device for testing and adjusting ignition coils and sparking 
plugs.” J. Марек. May lith. " 

13.039. '' Telephone systems." Western EIEC TRI Со. May llth. (United 
States, June 5th, 1919.) А 

13,042. *' Means for producing alternating currents." British THomMson- 
Houston Co. (General Electric Co.). Mav llth. 

13.053. Electric. switches, &c." T. Watson. Mav lith. 

13.067. *' Apparatus for extracting fuses or links on electric circuits.“ 
CarLENDER'S Caste & Construction Со. and A. E. Witsox. May llth. 

13.070. © Electrolvsers," J. F. Werar. Мау lith. 

13.071. Telephone svstems.“ Western Evectric Co. May lth. (United 
States, September 10th, 1919.) 

13.077. ''Sparking plugs, &c." C. W. V. Harris, C. Jonsson, A. W. 
Sxin. T. E. Tayror and Tur Universal Мерке & | EscisegeRING Со. May 
llth. 

13.0868. Thermionic valve transmitting circuits for wireless telegraphy and 
telephony." А. К. MACRORIE and G. SuragiNc. May llth. 

13,154. '' Telegraphic transmitter," Siemens & Haske Акт. Ges. May nth, 
(Germany, February 28th, 1919.) 

13,159. ©“ Dynamo-electrice generators and motors.” F. R. F. Ramsay. 
May 12th. 

13.160. Radiosoniometers for wireless direction-finding, &c.“ . G. M. 
W&gicHr, May 2th. | 

13.166. Flectrically operated! cranes, hoists, с." J. BENTLEY and W. II. 
Scott. May 12th. 

13.171. *' Electric. time-controlled switches.” I.. J. Larsen. May 12th. 

13.142. “ Electric. switches," M. Masset. May 12th. 

18.184. Electric reading lamps.“ Soc. VatespUeco. Freres ET Duos. 
May 2th. (France, May 30th, 1914.) 

13.185, “ Device for bonding and linking up steel tubing of electrical in- 
stallations.“ C. FERGUSON and А. E. Кулхо. Мау 22th. 

13.194. '' Telegraph printing systems. Avrowviic. TELEPHONE MANUFACTUR- 
хб Co., Н. Н. Наккіѕох and S. R. міти, Мау Ith. ; 

13.212. “ Glass reflector. for electric safety lamps." А, G. базллкокр. May 
13th. 

13.216. Electric switches," S. E. & W. Наг. May 18th. 

13.217. Short-circuiting electrical devices.’ A. A. T. Creser, May 73th. 
i 13,239. ** Signalling apparatus.“ D. M. & W. Riremte and J. Smin. May 
3th. 

13.240. Fleetro-pliting be electrolytic thermie means.“ J. Hess and F. 
KikscaseR. Mav 3th. (Austria, October 10th, 1917.) 

13.245. '* Electrie borglar alarm.“ I., J. & W. Jo III. May 13th. 

13.257. Incandescent ekctri^ lamps.” E. Br. May 13th. 

13.262. “ GaWwanie batteries.” L. Fruer and Еак UniteD ELECTRIC 
Works. Mav ТАТ. 

13.2022. © Apparatus for electro-depositiun of metal.“ S. O. CUWFER-COLFS. 
May 13th. 


13.275. “ Self-induction coils for telephone circuits." Soc. INDUSTRIELLE DES 
Tecernones, . May 13th. (France, Мау 22nd, 1919.) 


13,276. “ Electric heating devices for treatment of hair." F. КЕкКкА and 
MancEL's PERMANENT, LTD. May 13th. 


13,277 /8/9/0. '' Resistance switches for controlling intensity of electric cur- 
rents." N. C. Francis, А. E. QuEeNNELL and J. Warkixsox. May 13th. 


13,281. *'' Receiving- apparatus for wireless telegraphy.” C. T. Hucnes. 
May 13th. 


13,298. Sparking plugs." C. M. E. L. Мохмек. May 13th. (France. 
March 26th, 1919.) 


13.300. Thermo-electric apparatus." W. Н. Wisow. Mav 13th. 


ao “ Electro-plating barrels, dipping baskets, &c." F. R. Tupss. May 
th. 


13.327. Electrically-operated motor vehicles." Hanso-Lioyp Werke. Mav 
Mth. (Germany, July &th, 1919.) 


13,330. “Means for connecting ends of electric, &c., cables.“ H. Scho- 
FIELD, May 14th. 


13,340. '' Wireless telegraph and telephone circuits," C. Rower. Мау 14th. 


13,352. '' Thermionic devices.“ Western Ervectric Co. May 14th. (United 
States, November Ist, 1916.) 


13,359. '' Electric switches," E. T. R. Murray and G. Е. Ѕноттев. May 
láth. (United States; May 14th, 1919.) 


13.379. *' Electrical cells.“ Ever-Reapy Co. and C. S. Mummery. May 14th. 


„ “Electric lanterns, &c.’’ F. W. TuoRrE and Veritys, Lro. May 
иһ. 


13,417. „ Electric switches." R. H. Baker and С. W. Parsons. May 15th. 
13.418. Portable electric lamps." F. BiNrLEY. May 15th. 


dcs “ Electric heater for perforating, &c., devices." А. B. CAMPBELL. 
Мау Loth. 

13,4331. '' Magneto motor." D. Sucttosrawer. May 15th. 
‚ 13.437. '! Electric switches." BAtrien THomsox-Houston Co. (General Elec- 
tric Co.). May 15th. 

13.438. “ Multiple electric cables.“ Н. Bevis and Pire GrNrkAL. CABLE 
Works. May 15th. 


13.455. Devices for causing electricity to be supplied to instruments ог 
circuits.“ А. R. ANGUS, May 15th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


14,567. SIGNALLING aprakatus. British Thomson-Houston Co. (General Elec- 
tric Co.). September 7th. 1918. (141,764.) 


17.650. METHOD OF AND APPARATUS FOR ELECTROLYSING A SOLUTION OF NICKEL 
SALT. C. Heberlein. October 29th, 1918. (141,766.) 


1919. 
1,420. TrLEPHONIC systems. E. A. Graham. January 20th. 1919. (141,797) 


1,457. ELECTRIC SIGNALLING apraRatus, P. Francois. January 20th, 1919. 
(141,803.) $ 

1.552. ARC-RUPTURING DFVICES FOR ELECTRIC switcHes. T. Zweigbergk. 
January 21st, 1919. (141, 808.) 

1.571. ELECTRICALLY HEATED CRUCIBLES FOR USE IN TYFE-CASTING. W. J. 
Mellersh-Jackson (Cutler. Hammer Manufacturing Co.). January 21st, 1919. 
(141,812.) 

1,643. FLECTRIC MOTORS. British Thoinson-Houston Co. and J. Martin. 
January 22nd, 1919. (141,814.) 

1,668, ELECTRIC MOTOR CONTROL sYSTEMS. T. Zweigbergk. January 22nd, 
1919. (141,816.) 


1.747. MEANS OPERAIFD BY A RISE IN ТЕМРЕКАТСКЕ FOR CUTIING-OUT. ELECTRICAL 


APPARATUS AND FOR. EFFECTING MECHANICAL. OPERATIONS, ДА. Dunhill. January 
23rd, 1919. (141,820.) 
2.054. ELECTRO-MAGNETIC VARTABLFE-SPFED MECHANISM. E. Whiteley and R. 


Whiteley. January 28th, 1919. (341,523) 

о КІ0. GOVERNORS OR SPEED-REGHLATORS FOR ELECTRIC. MOTORS AND OTHER 
MACHINES. Н. G. Turnell. February oth, 1919. (141, 830.) 

4,836, FLECTRIC LOCK-OUT switcnes. A. West & Co., V. Breeze and R. Р. 
Bossom. February 26th. 1919. (141,849.) 

6,140. ELECTRICALLY-HEATED DOMESTIC OR LAUNDRY TRONS. W. Cross & Son 
and J. I. Kirby. March ]2ih, 1919. (141.862.) 

6.987. SYSTEMS OF FLECTRIC. POWFR TRANSMISSION, British. Thomson-Houston 
Co. (General Electric Co.). March 20th, 1919. (141.867.) 

7.173. CONTROL ОЕ ELECTKIC MOTORS. W. Brooke and E. M. Kerr. March 
92nd, 1919. (141,870.) 

7.478. MFANS POR ENSURING IGNITION OF THRE WORKING CHARGES AND PREVENT- 
ING CARBONISING OF THE SPARKING PLUGS OF INTERNAL-COMBUSTION ENGINES. Auto- 
niters, Ltd., F. W. Hudlass and H. D. Smith. March 25th, 1919. (141,877.) 

8.944. BRUSH-HOLDERS OF DYNAMO-FLECTRIC. GENERATORS. AND ELECTRIC MOTORS. 
Efandem Co., W. Owen and F. E. Cutler. April 9th, 1919. (141,892.) 

9.00 3. ELECTRIC TIME-INDICATING APPARATUS. H. E. Warren. April loth, 1918. 
(135,953.) 

98,655. THERMIONIC RELAY VALVES. R. Whiddington. April 15th, 1919. 
(141,900.) 

10.158. ELECTRICAL CONNECTOR FOR ENGINE SPARKING PLUGS AND OTHER. FUR- 
roses. V. Bardin, January 16th, 1919. (197.803,) 

10.770. METHODS OF AND APPARATUS FOR AL TOMATICALLY REMOVING GASES FROM 
ELECTRIC. DISCHARGE TUBES AND THE DIKE. British Thomson-Houston Co. (General 
Electric Co.). April 80th, 1919. (141,013) 

13,494. OIL-IMMERSED WATER-COOLED ELECTRIC TRANSFORMERS, W. Lulofs & 
Ferranti, Ltd. May 28th, 1919. (141,946) 

14.790 / 1.  MAGNETO-ELECIRIC. MiCHINES.. C. Olivetti. June 11th, 1919. 
(14.554/5.) 

17.276. ‘Toot FOR USE IN CLEANING sPARKING PLUGS. H. R. Wilks. July 10th, 
1919. (141.975.) 

15.652, STARTING MECHANISM FOR MAGNETOS OF INTERNAL-COMBUSTION ENGINES, 
W. Whiteley and F. Smith. July 28th, 1919. (141.56.) 

23.108. ELT CTU TERMINAL-PI ATES, TEKMINAL-SOCKETS, AND THE LIKE. A. 
Parkinson and F. & A. Parkinson. September 19th, 1919. (142.022. 

23,933. Eurer SWITCHES. S. de Р. Согу. November 9th, 1918, 
135.167.) 

24.719. Frrer&ic rocket cases. Galvanophoren Werke S. Szubert Komman— 
dit Gea, October 10th, 1918. (133,599) 

25.245. Есксткас rocket vases. Cosmophos-Werke Akt. Ges. C. Boltshauser. 
October 15th, 1919. (142.031.) 

27.250. WINDING MACHINE FOR THE MANUFACTURE OF. HOLLOW-INSULATING 
CYiINDZRS. FOR ELECTRO-IECHNICAL PURPOSES, E. Hacfeley et Cie. September 
2nd, 1919. 0142.039.) 

25,10. MEASURED SERVICE. TELEPHONE. SYSTEMS, Automatic Telephone Manu- 
facturing Co. February 12th, 1919. (138.897) 

31.164.  Tawrties Series, Daston Engineering Laboratories Со. February 
Dad, 1917. (Divided application on 2.17718). (136,566.) 
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difficulties from both outside and inside. 


THE ELECTRO-DEPOSITION OF IRON. 


ALL users of machinery have been concerned on oocasions 
at the necessity for scrapping important and valuable parts 
owing to a small portion having become worn. In 
high-speed machinery, such as aeroplanes and internal- 
combustion engines, and also in connection with guns, 
during the war, this became a serious problem, and 
considerable progress was made in developing the process of 
the electro-deposition of iron upon the worn parts. This 
not only had the effect of saving valuable parts from the 
scrap heap, but the saving in time and the greater speed in 
getting aeroplanes, guns, &c., back again into action, was 
of even greater importance. In commercial engineering of 
all kinds the process of electro-deposition of iron should 
find an important place, although, so far as we have been 
able to ascertain, the application of the process on a 
commercial scale is only being attempted to a small extent. 

Yet quite a considerable amount of research has been 
carried out upon it, and much valuable practical experience 
was obtained in the Motor Transport and R.A.F. repair 
depots in France, and also at Farnborough. The practical 
repair work by means of the process in the field was 
necessarily of а more or less unscientific nature viewed from 
the standpoint of the laboratory research worker, but the 
greatest possible credit is due to certain officers whose 
enthusiasm led to really wonderful results in the face of 
It was found 
possible, for instance, to deposit a layer of iron 
up to about 2 mm. in thickness on any simple 
cylindrical surface of wrought iron or steel, mild 
or cast, and although, in a paper just read before the 
Iron and Steel Institute*, Mr. W. E. Hughes, late chief 
research chemist to the Electro-Metallurgical Committee of 
the Ministry of Munitions, points out that the work was 
not done under proper scientific control, and that the resulta, 
although apparently satisfactory, were very far from being 
so in fact, an earlier paper before the Institution of Auto- 
mobile Engineers, by Major B. H. Thomas, described the 
conditions under which the work in the field was carried 
out, which were very different from those ‘obtaining in a 
laboratory. At the same time, Mr. Hughes did not intend 
his comment to be taken as adverse criticism, but only as 
pointing out some ef the defects which may occur unless 
workshop conditions, in commercial practice, are much 
more scientific than they were, of e under war con- 
ditions. 

The necessity for quickly building up worn parts 
made itself felt in 1915, and in the third heavy motor 
transport repair shop in France, the process was applied 
under difficulties. The solution which was found to yield 
the best results was made up of ferrous ammonium sulphate 
at a strength of 75 grammes per litre of water, with a 
current density of 0°1 ampere per 30 вд. cm. The rate of 
deposition was 0:005 mm. thickness per hour, and the 
operation was carried out in separate vats of approximately 
30 litres capacity. The general method of operation was 


to suspend the work in a vertical position in the vat, 
ORDER cena vd wum 8 
: ELECTRICAL. REVIEW, Mey 28th, p. 681. 
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by means of standards fixed to the bench, which were 
provided with universally jointed arms fitted with clampe 
at the end to hold the work. Тһе anode was then 
suspended from a rocker arm, and made to surround the 
work concentrically as, especially with thick deposita, it 
appears to be important to keep the anode as nearly as 
possible equidistant from the work at all pointe. The 
anodes were made of Swedish iron wire about 16 8. w. d., 
thoroughly annealed and wound into the form of а woven 
cylinder. They were suspended and stiffened by means of a 
l-in. iron rod on one side, which was attached at the 
top to the rocker arm. The anodes were fitted, in addition, 
with two celluloid cones to produce an upward pumping 
action. The effect of this action was found to be important, 
as it is essential to avoid having stagnant solution in contact 
with the work, and it is also desirable to keep the ferrous 
carbonate in the solution in a state of suspension. Some 
difference of opinion existed between the motor transport 
repair officers and the R.A.F. repair officers as to whether 
it was better to deposit the metal direct or on a thin film 
of copper. The latter view was held by the R.A.F., but on 
the other side, the efficacy of such a method was contested. 
The R.A.F. people apparently found that good results followed 
the practice of applying a thin film of copper and then a 
layer of iron, repeating the procees when greater thicknesses 
were required. However, the advantages of one method 
over another are subjecta for investigation and experiment. 
The point is that the work which was carried out during 
the war has opened up a prospect of considerable economies 
for machinery users by electro-deposition, and it is to be 
hoped that this valuable experience, gained at the public 
expense, will not be allowed to be wasted. It is improbable 
that private individuals in norma] times would have been 
able to. undertake such work, and good use should now be 
made of it. | 


IT has been known for в long time past 
that conditions in connection with the 
electric tramways in Germany have been 
going from bad to worse, and the situation with regard to 
many undertakings is now becoming desperate. The chair- 
man of one of the principal electrical manufacturing com- 
panies, which is also interested in a number of tramways, 
recently stated that nothing further could be gained by 
increasing fares. This statement із more than confirmed 
by the directors of а tramway company in Rhineland. They 
point out that it has been necessary to have recourse to 
raising fares in order to meet the increase in working 
expenses, but in this respect they have been opposed by the 
local authorities, who have placed great difficulties in the 
way of the introduction of higher fares. On the other hand, 
the municipal tramway fares have been advanced time after 
time, and in some cases the municipal councils have also 
increased the rates in order to endeavour to relieve the 
tramways—at the expense of the ratepayers in general. It 
is now proposed to attempt to solve the question of fares 
by arbitration, as in the case of the fixing of charges for the 
supply of energy, but experience has shown lately that 
increases in fares, far from yielding a larger revenue, are 
actually resulting in а decreased income. 

The new advances made in the prices of coal with the 
consequential rise in the prices of materials, &c., will farther 
prejudicially affect the working of the tramways. The 
charge made for power before the war to tramways not 
having their own generating stations, ranged from 5 to 
10 pfennigs per Kw.-hour ; it now amounte to 40 to 
50 pfennigs, and will further advance in the next few weeks, 
owing to the higher cost of сові. The question of intro- 
ducing minimum fares of 60, 70, or even 80 pfennigs has 
been discussed by a number pf tramway managements, but 


German Electric 
Tramways. 


these have been vetoed by municipal bodies, on the ground 
of political considerations, recourse being again had to the 
indirect method of increased rates and taxes. 

Some interesting examples are given in order to demon- 
strate the great increase in the cost of permanent-way 
material, rolling stock, &c., during the war. For instance, 
the sale price of tramway rails, which amounted to 139 
marks (£6 198.) per ton on the outbreak of war, reached 
300 marks in March, 1919, and is now 8,200 marks per ton. 
The price of copper has risen from 1°50 to 52 marks per 
kilogramme in the same period of years ; and the cost of a 
motor-tramcar has advanced from 15,000 to 200,000 
marks, while the cost of maintaining or renewing the 
surface of the tramway tracks has also enormously 
increased. It is contended that the tramways can no longer 
continue to meet the heavy expenditure, and that they 
will be brought to a standstill in the near future—as 
has already taken place in the case of both private and 
municipal lines of minor importance—unless an improve- 
ment is brought about in some form or another. 


In our ‘ Correspondence” columns 
to-day, J. C.“ approaches the vexed 
question of Box numbers” and their 
associations from в somewhat novel point of view. As 
regards the inability of the applicant to guess at the 
identity of the advertiser, we may point out that our 
Advertising Department makes provision for the case in 
which the applicant desires that, if the advertiser is, say, 
* Mr. X," his letter shall not be forwarded to that quarter 
—such letters are destroyed. Again, the failure to 
acknowledge the receipt of replies to an advertisement, and 
to inform unsuccessful applicants as to the result, shows a 
lack of ordinary courtesy to which we have previously drawn 
attention; why should a man who answers an advertise- 
ment, but fails to secure selection, be treated as though he 
werea dog? To our mind the practice is a serious breach 
of good manners. The neglect to communicate with 
an applicant who has been granted an interview, and whose 
hopes have been raised thereby, is a still graver dis- 
courtesy, and may involve serious injury to the victim’s 
interests, for he may refuse good openings whilst waiting 
in the confident expectation of securing the appointment. 
He has a clear right to be informed of his fate as soon as 
possible after the decision is made. 

But the main point which our correspondent makes is of 
graver import. The suspicion that employers who are 
members of certain great associations have secret 
ments for preventing members of their staffs from moving 
from one firm to another within the same association, whether 
well-founded or not, has in the past given rise to much 
bitter feeling, and if it were justified in fact, would con- 
stitute not only a gross and illegal infraction of the rights 
of a free man, but also would be fraught with dire resulte 
to British industry in the long run. Our best and most 
worthy engineers and artisans would miss no opportunity of 
transferring their services to some country where freedom 
could still be found; to remain here under such а tyran- 
nical régime would be unbearable. 

Such suspicions, as our correspondent says, if not true 
should be allayed, and his suggestion that the subject should 
be brought to the notice of the Joint Industrial Councils 
is very commendable. It can, however, apply only to the 
case of members of Trade Unions, for the Councils as yet 
afford no representation to members of technical staffs, and 
the only instance in which this omission has been rectified 
is that of the staffs of power stations, who now have their 
Joint Industrial Board. So far as the field remains 
uncovered, apparently, we must look to the Society of Tech- 
nical Engineers for appropriate action; and we are so | 
frequently asked nowadays what that society is and what it 
is doing, that we suggest to its directors the desirability, or 


" Situations 
Vacant," 


-even the necessity, of its abandoning, at least in part, ita 


customary seoreti veness and telling the publio something 
more of its aima and work, 
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A MODERN ALL-ELECTRIC COUNTRY HOUSE. 


By THOS. B. WRIGHT, A.M.LE.E. 


Ix December, 1918, the writer was instructed to prepare в 
scheme for lighting, heating and cooking required at a large 
country house, and told that it was all to be done with 
water power. In January, 1919, а few days were spent on 
the job, taking particulars, and principally surveying and 
levelling off the various alternative water-power schemes. 
Work was actually started early in February, and the 
installation was working on August 4th, 1919. 

So far as we know, this is the first large completely 
electrical country house in the kingdom. 


About 200 ft. of 26-in. bore riveted steel piping is carried 
on concrete piers downhill to the power house, special 
anchorage arrangements being made for the piping, which 
ends in a large cast-iron “ Y bend, each tail having a large 
slow-acting sluice-valve fitted. 

The measured head is 96 ft., including 17 ft. of suction 
tail piping. The suction pipe discharges vertically into a 
concrete duct, from which the water returns to the river. 

At present one turbo-dynamo set of 110 B. H. P., consisting 
of a Gilkes Francis turbine and an E.C.C. dynamo, is installed, 


THE DAM, FROM UP-STREAM SIDE. 


The river passes near the house and is fast flowing, 
running in a rocky ravine, and is subject to very rapid rise 
and fal. It is fed by many good springs and a large 
hill loch. 

A 6-ft. dam wall is built across the river, about 25 ft. 
thick a& bottom and sloping up to about 6 ft. thick at top. 
The overall length is about 65 ft., and both ends are 
securely built into the solid rock. At the high end of the 
dam, starting behind the centre line is built a large 
concrete intake tank measuring 11 ft. 4 in. by 8 ft. 3 in,, 
connected to the reservoir by а. concrete duct about 6 ft. 
long by 4 ft. wide and 2 ft. 6 in. high. A heavy rough 
lar iron strainer of about 80 sq. ft. area is fitted outside 


VIEW OF DAM, SHOWING OVEBFLOW AND INTAKE TANK. .. 


and a second set of 50 B.H.P. is on order. The working 
pressure is 250 volts, but the generators are over-compounded 
to give from 250 volte at light load to 265 at full load. An 
oil governor is provided. | 

The main power house switchboard is built up of heavy 
marble slabs mounted in angle-iron framework, two panels 
control the generators, and a third panel the outgoing mains. 
The usual meters, switches, and fuse gear, &c., are fitted on 


pairs of V.I.R. cables in tubing connect the 
switchboard with the outside overhead line. ‘This line 
consists of three pairs of 37/14 8.w.G. bare copper wires 
run on poles about 20 ft. above ground level, protected ag 


STEEL PIPE LINE BELOW INTAKE. 


this duct, in addition to a large cast-iron gate sluice. 
Inside the intake tank is the fine strainer made of per- 
forated cast-iron plates. ҺЕ 
From the intake tank about 260 ft. of 26-in. bore 
riveted steel pipe is carried on stone piers built on the river 
bank to а concrete connection tank, with manhole, and from 
this tank about 800 ft. of 27-in. bare special rock concrete 
pipes are carried underground to а second concrete 
tank with manhole. 
about 90 ft. Тһе relief pressure open-ended concrete pipe 
i! taken from the base of this tank, - 


The head of water on this tank is. 


CONCRETE PIPE LINE. 


both ends by lightning arresters. The overhead line is 
about 300 yards in length, after which a pair of 0'5 sq. in. 
bitumen cables are laid solid to the house, a distance of 
about 210 yards. | 

At the house the cables terminate at the main switch- 
board. This board has four heavy main switches (con- 
trolling the lighting, radiators, power, and cooking panels), 
and separate panels for the various meters, switchgear, and 
gub-fuses, A recording ampere-meter is fitted, from which 
most interesting records are being taken. A к, 

"The switchboard. is of polished white marble, and ix | 
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mounted with free access to all parts both back and front. 


The whole of the wiring work is carried out with C.M.A. 
cables run in heavy screwed steel tube in the contractor's 
usual standard manner. 

The heating installation consists of abou: thirty 20-amp. 
radiator sockets and switches, fitted in all cases in special 
iron boxes in the skirtings, with brass face plates. Double- 
pole diamond н switches are used throughout. Each 
radiator socket forms a separate circuit from the main board. 
The radiators are generally of 3-Kw. capacity each, with 
three-heat control, having elements made up of flat wire 
wound on mica. "The heating of the house is much better 
than when coal fires were used. Normally the radiators 
are turned on full for from half an hour to an hour, then 
turned to half heat. | 


with four 8-in. 1,100-watt and two 6-in. 600-watt hot- 
plates in addition to a plate-warmer and a 15-in. by 10-in. 
grill loaded to 2,000 watts. Each separate unit has three- 
heat regulation fitted. All switches, fuses, and indicators 
are mounted on iron barrel standards above the range. TWO 
fish kettles or stewing pans are fitted, one of 18 in. size, and 
one of 22 in. size, and 1n addition a baker plate and various 
sizes of boiling pans, both lined and unlined, are provided. 
A hot closet loaded to 1 KW. is fitted in the pantry, close to 
the dining-room service door. Small table sets of toasters, 


egg boilers, coffee ров, &c., are also in use. 

Special circuits are fitted for the motor washing machine, 
ironing machine, mangle and drying room, aud in the 
laundry for the usual hand electric irons. The heating 
apparatus is mostly of the Falkirk make. 


GILKEs-E.C.C. TugBo-DvNAMO, WITH От, GOVERNOR, 


For water heating four calorifiers are used. One of 
70 gallons capacity supplies hot water to the kitchen, 
scullery, wash-house, pantry, and to two dressing rooms and 
bathroom overhead. Another of 70 gallons capacity is 
erected in a clothes drying-room—where its waste heat is 
used—and supplies two bathrooms and four lavatory basins. 

One of 50 gallons capacity is fitted in the principal 
dressing-room, supplying bath, basin, &c., and another of 
50 gallons capacity is fitted on the top floor, supplying a 
bathroom and basins there. Two instantaneous water- 
heating geysers are fitted experimentally, but these are not 
needed. 

The 70-gallon calorifiers are each fitted with immersers 
of 8 Kw., but normally only 6 xw. are used. The 50-gallon 
calorifiers are each fitted with immersers of 6 Kw. All the 
calorifiers are fitted with thermo-control double-action 


FirTY-GALLON CALORIFIER. 


switchgear, combined with a double-coil relay which makes 
and: breaks the main current in mercury cups. The thermo- 
switch and relay are operated by means of a battery of dry 
cells. The water is alwavs maintained at a constant pre- 
arranged temperature of 170° F., night and day, but could 
equally well be kept at any desired temperature Jess than 
boiling point. 

The cooking apparatus consists of one double oven range, 
each oven being provided with three-heat regulation. Each 
oven is loaded to 8 KW. capacity, and the internal size is 
18 in. x 18 in. * 14 in. The hot table above is fitted 


SCULLERY SWITCHBOARD FOR COOKING APPARATUS, 
AND CALORIFIER RELAY. 


The estate cottages and offices are also being lighted and 
heated in the same way, and provided with electric 
cooking. | 

The whole of the arrangements have been worked out in 
such a way that one of the estate men is able to attend to 
the running of the installation, in addition to his other 
duties. The turbines run night and day. The running 
cost. therefore, is very small, and is made up of part of this 
man's wages plus the cost of lubricating oil, and a periodical 
inspection visit of a skilled man every four months. 

The maintenance cost so far has been nothing, no renewals 
of any kind having been supplied. All the elements used 
for heating are of the easily replaceable type, so that, when 
апу do burn out they van be replaced by the man on the job. 

The domestics are highly delighted with the working 
arrangements, and in the course of a few days were working 
the electrical apparatus freely and confidently. Опе of the 
first things found out was that instead of having to get up 
before 6 a.m. in order to be ready for breakfast time, they 
do not require to be down till after 7 a.m. This is owing 
principally to having no fires to clean and lay, hot water 
always being ready, and the absence of dirt. 

The contractors for the whole survey. design, and carrying 
out of the complete installation were Messrs. Anderson and 
Munro, Ltd., electrical engineers, Glasgow. It is interesting 
to note that this most modern electrical installation was 
carried out by the oldest firm of electrical engineers and 
contractors in the kingdom. 


Auglo-Swiss Commercial Relations.—An article on 
this subject is contributed to the first number of the Anglo-Swiss 
Reriew (May lst) published at Basle. The author is Mr. J. R. 
Cahill, the British Commercial Attaché at Berne. He gives 
tabulated statistics relating to trade between Switzerland and the 
British Empire, discusses where British methods of dealing with 
the market have fallen short in the past, and refers to the 
recently established British Chamber of Commerce for Switzerland, 
and the service which it should be able to render. He states that 
the effort on the British side to secure Swiss business has been 
sadly wanting in the past, and urges British firms to explore more 
minutely the potentialities of the market, and to make organised 
efforts on settled lines to start or to develop trade. Membership 
of the new Chamber of Commerce should greatly assist them to 
that end. Among the other articles in the Jéeriew is one on Mutual 
Interests of British and Swiss Machine Industries," by О. Cattani, 
and one on " University Matters: the Case for Exchange of Swiss 
and English Students, by J. H. Smith. a 
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CABLE-FAULT LOCALISATION." 


By 


To the Correspondence ” columns of the ELECTRICAL 
Review of May 7th, 1920, a writer communicated a 
decidedly instructive inquiry as to a quick and correct 
method of localising a certain unusual type of cable fault. 
Advisedly is the adjective “instructive " here used, for few 
data are more so than those descriptive of some fresh, 
puzzling experience; an experience utilised—may-be—by 
an intelligent observer, to arouse sympathetic interest of, and 
further inquiry from, some fellow-reader of the ELECTRICAL 
REVIEW, with ultimate acquisition of corroborative data 
and—perhaps — assistance. 

The correspondent has written over the appropriate 
pseudonym ** Kon Denser,” as if, in pursuing elucidation 
of his problem, he, with true instinct, already scented the 
track of his cable’s own electrostatic inductive capacity. 

“ Kon Denser’s” inquiry has brought to the present writer 
—across a quarter of a century of time—a salt-laden gust, or 
two, from stormy seas, with distinct recollection of curious 
characteristics evinced by a fault (of a hitherto unheard-of 
species) in cable coiled in a ship’s tank—a fault, however, 
now seen to be not without certain pointe of resemblance to 
that which has caused our fellow-reader * Kon Denser to 
send out a somewhat urgent S О 8. 

Almost exactly 25 years ago, during a fairly long voyage 
from port to port, through—as it happened — heavy seas and 
generally bad weather, we had to turn over cable and bring 
about redistribution of cable in the ship's tanks. 

One section of india-rubber core cable was 43:684 N.M. 
in length, and consisted of 23:950 м.м. spliced on to 
13704. This length, at an observed temperature of 58° F., 
ought to have shown a conductor resistance of just over 
463 ohms, and an inductive capacity of a little over 14 
míds. 

Yet teste on this piece of cable presented curious, and, at 
first sight, inconsistent features. 

Insulation.—W hether test was applied to top end in tank 
while bottom end /ree, or vice versa, or into both ends 
looped, insulation was good, and showed normal dielectric 
resistance for the whole 43:684 N. u. 

Capacity.—(W hether by comparison of deflection throws, 
or by the Kelvin method.) 

Results of tests (1) into top end while bottom end free, 
or (2) vice versi, or (3) with ends looped, always gave the 
correct, total capacity of just over 14 mfda. 

Conductor Кезізіапге.— Неге was the mystery. Tested 
by various methods the с В of this piece of cable, instead of 


‚ being what it ought to have been, namely, about 463 ohms, 


persistently gave a steady three hundred and fourteen 
thousand ohms (3 14. 000%. 

All this appeared to point to a broken conductor with 
ends separated within the rubber covering. Vet with some 
degree of continuity through, perhaps, a conducting film, 
on the inner surface of the rubber, sufficient for passage of 
static charges in the induetive- capacity tests. 

How, then, if capacity charges always got past the break, 
over the film, was the break in the conductor to be 
localised ? 

The late Mr. C. N. C. Evers, then acting, on board, as 
the present writer's senior assistant, made a very good 
suggestion as to the possibility of obtaining by the use of 
slides, relative distances from the two ends of the 43:684 м.м. 
cable by means of charging simultaneously the two ends of 
the cable from opposite siyn potentials, frem some very 
low E.M.F. 

*On May 20th this article was posted to the Editors of the 
ELECTRICAL REVIEW. On May 23rd the writer received privately 
from Kon Denser interesting data and incidental proof that, at 
3 p.m. on April 24th, he was called upon totackle the fault-localisa- 
tion, and that, by capacity methods, not only was the fault 
successfully localised, but by 6 p.m. the repair had been effected, 
and the plant was again running OK. Owing to academic and 
theoretical interest attaching to an unusual type of fault, Коп 
Denser" wrote to the ELECTRICAL REVIEW the letter which 
appeared on May 7th. On his own initiative does the present 
writer add this note to show that, after all, it was “off his own 
bat that Kon Denser attained success, —E. R.-B. 


EDWARD RAYMOND-BARKER 


This happy suggestion, due to Mr. C. N. C. Evers, was 
successfully effected by the present writer using Kelvin 
capacity test, connections with Kelvin-Varley slides. 

Instead of the cable being balanced against a standard 
condenser, one cable end of the 43:684 N.M. was balanced 
against the other, the high-resistance film at the break 
being, in this Case, of a resistance sufficiently high to keep 
separate the two adjacent but opposite sign charges. 

In this manner, then, two charges were to be adjusted, 
by means of the Kelvin-Varley slides, to balance each other 
when blended or mixed, the slide-reading then indicating 
not only relative charging potentials, but also the relative 
amounts of the two cable charges in the two portions of the 
total length of 18:684 N.w. This, of course, is tantamount 
to giving the relative lengths on either side of the fault. 
Thus the fault is localised. 

The connections as arranged by the present writer are 
shown in the accompanying diagram :— 


23:980 N. u. of LR. cable. 
19:704 „ 


с, == 


99 ээ 99 


43:684 ,, totalcablesection joined through 
at splice 8, and coiled in ship’s cable-tank. 


HRB = High-resistance break of conductor inside 
dielectric. . | 
SE = Cable-sheathing ** earth connection. 


B == One Leclanché cell. 
G = Sullivan mirror 
pattern). 
Kv = Kelvin-Varley slide resistances = 100,000". 
K k, k@k, = Lambert mixing key for Kelvin capacity tests. 
к depressed causes k, k, јо connect up c, and C, 
respectively to opposite sign battery potentials. | 
K raised causes & and /, to rise and to connect and blend 
converse electrical cable charges balanced by means of the 
к v slides till depression of /, after the said mixing, gives 
deflection throw nil on ч. ! | 
[.Vofe.—The Lambert mixing key is shown here as it 
lends itself well, in the various stages of the test, to 
diagrammatic clearness. See H. R. Kempe's “ Handbook 
of Electrical Testing." Seventh edition, p. 405. "The key 
actually used by the present writer was W. A. Price's 
excellent (Nilvertown) mixing key, as shown in Н. D. 
Wilkinson's Submarine Cable Laying and Repairing." 
Latest edition, p. 483. | d 
Dotted lines . and / show relative position of high- 
resistance break (H в в) as deduced from test with k v 
slides, n, л; = slide reading of 2,559, i.e., 2,559 out. of 
100 x 100 = 10,000 total subdivisions of the slides 


galvanometer (“ Marine” 


+-+ 8.225 
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causing relative charges on each side of the high-resistance 
interior fault Н Е.В to neutralise each other, во that deflection 
throw on с when k, is depressed becomes nil. 
The slide-reading 2,559 gives the proportion :— 
2,559 : 10,000 :: 2 : 43°684 м.м. or z = 11179 м.м. 
7,441 : 10,000 :: у : 43684 N.M. Or y = 32'505 м.м. 


10,000 43684 N.M. 
Distance of fault from splice = 23:980 м.м. — 11179 
= 12'801 N.M. р 
This merely approximate value was sufficiently accurate 
to point to the fault being at the sixth joint in this length 


of cable, which joint, by section-book, was 12:111 м.м. 


from splice в. — 
This cable was then turned over from one tank to another. 


When the cable was purposely bent at the sixth joint-mark, 


the electrical control test gave indications of the fault being 
there. On the cable being cut, the conductor was found to 
have been broken at the braze of the sixth joint. Although 
the conductor, together with its lapping of fine copper wire, 
had been severed, and the two portions of the braze slightly 
drawn apart, a high-resistance, but nevertheless conducting 
film (== 314,000 ohms), due to chemical action between the 
braze and the surrounding india-rubber, had formed on the 
inner surface of the rubber, just, in fact, as the curious 
behaviour, of the cable when first tested successively for 
insulation, capacity and conductor resistance, had led one to 
suspect. 

To sum up :—It appears to the present writer that, in 
certain respects, the foregoing instance is somewhat 
analogous to the case cited by ** Kon Denser." 

In the latter instance, one of the copper conductors of a 
twin cable embedded in glazed troughing run in with pitch 
and capped with tiles, had developed a fault owing, appar- 
ently, to water getting through the pitch and eating away 
the copper strand. The resulting sulphate of copper at the 
fault gradually came to constitute a comparatively non- 
conductive block, this block virtually insulating, one from 
the other, each side of the severed copper strand. 

Except that, in this instance, the insulation of the cable 
appears to have been affected primarily, from the outside, 
by water—whereas in the case cited by the present writer, 
cable insulation remained unimpaired—the two cases seem 
fairly analogous. 


Hence it would be most interesting to know if electrical 
tests on lines similar to those afore-described—nainely, 
by balancing, in the Kelvin mixing method, the two cable 
capacities separated by the copper sulphate crystal block — 
have helped in any way to solve the problems so interest- 
ingly described by the ELECTRICAL REVIEW correspondent 
„Kon Denser.” To him, by the kind courtesy of the 
Editors of the ELECTRICAL Review, the present writer has 
already been privileged to communicate some suggestions. 

Since the above matter was written the writer has heard 
that Kon Denser's two cables are without any metallic 
sheathing or wire armouring. 

This leaves one rather in doubt (1) as to the inductive 
capacity of the two braided wires laid in glazed troughing 
run in with pitch, the nature of the bed in which the trough 
lies being doubtful, and (2) us to whether the inductive 
capacity conditions— whatever they may be— are uniform 
along the entire length of * Kon Denser's" two braided 
conductors. 

If conditions be not uniform, the difficulty of localising an 
insulated break is much greater than it would otherwise be. 

It might, however, be feasible to act in the following 
manner: Earth the good cable, and, with one pole of: 
testing cell likewise to earth, measure relative inductive 
capacities between the faulty line (respectively on each side 
of the high-resistance break fault) and the good line which 
has been earthed. 

Actual capacities in terms of microfarads would not be 
necessary. Relative discharge throws, in terms of scale 
divisions on а mirror galvanometer scale, from the twocable 
ende would be sufficient so long as exactly similar testing 
conditions prevailed at both ends of the faulty line. 

Relative charge, or discharge, deflection throws—from 
any really insulated break—would indicate relative cable 
lengths out of the total length of 100 yards which, 
according to “ Kon Denser,” is the length of his twin 
cables. 

Similarly, with the faulty cable earthed at both ends, 
a charge, or discharge, deflection from the good cable 
(insulated at the far end) in terms of galvanometer-scale 
divisions, ought to be equivalent to the sum of the two 
deflection throws from the two separated sections of the 
faulty cable, when the good cable was earthed. 


— ———M а 


"WIRED WIRELESS" TELEGRAPHY AND TELEPHONY. 


REFERENCE has from time to time been made in our pages to 
the experiments that have been carried out by the U.S.A. 
Signal Corps in connection with multiplex telephony and 
telegraphy over open-circuit bare wires laid in the earth or 
under water. A paper on this subject presented to the 
National Academy of Sciences in April last by Major-Genl. 
С. О. Squier, chief signal officer, U.S. War Department, was 
recently abstracted by Science, from which the following par- 
ticulars are taken. 

The key problem " in the procurement of essential Signal 
Corps supplies in the United States during the war, curiously 
enough turned out to be the production of the necessary 
braiding machines for finishing insulated wire. The bare 
wire itself and the insulating materials could be obtaingd, but 
the necessary machinery for braiding the thread was never 
anything like adequate for the enormous supplies required 
in the field. 

The braiding capacity of the entire United States, at 
September Ist, 1918, was about 8.000 miles of twisted pair 
insulated wire per month, while the requirements for the 
American forces alone at that date were about 40.000 miles 
a month. The Allied Council decided that beginning March 
Ist, 1919, the United States should furnish all of this {уре 
of wire used by the Allied armies in the field. To supply this 
amount of insulated wire would have required cargo space for 
overseas shipment to the amount of 14,000 ship tons a month, 
but had it been possible to use single conductor bare wire 
in place of the twisted pair insulated wire, the space required 
would have been reduced to 2,500 ship tons a month, thus 
releasing the balance for transportation of other vitally neces- 
вагу supplies. 

The above facts show the necessity of developing, if pos- 
sible, new methods by which a reduction may be effected in 
the enormous quantities of expensive and bulky insulated 
wire, which was so difficult to procure, and which must now 
be buried in the earth to a depth of 8 or 10 ft. throughout 
the advance sectors of the front line of a modern army. 


The following reasoning led to the carrying out of the ex- 
periments фо be described :— 


l. Since we can already communicate by radio means 
between one submarine and another submarine both con- 
pletely submerged, it was considered. that connecting two 
such stations by a submerged copper wire could have no other 
effect than to facilitate the propagation of the electric waves 
between the stations. 

2. It was considered possible that the behaviour of earth 
or water under the action of high frequency currents might 
exhibit greatly different properties from. those with which 
we are familiar at direct or low frequency currents. 

З. It was realised that whatever high frequency energy 
losses might occur in the case of bare wires laid in earth or 
Water, yet the over-all efficiency would be higher than in the 
case of radio space transmission where the plant efficiency 
Is so very low. Ё 

4. It was noted by the writer in September, 1910, that the 
three-electrode audion could be used as a potentially operated 
device on open circuits. This arrangement was considered 
siattble for the reception of the Signals over bare wires in 
earth or water, 

The first experhnent was a simple one: X bare No. 18 phos- 
phor bronze wire was laid across the Washington Channel 
of the Potomac river. It was paid out with sufficient slack 
to lie on the bottom of the river. A standard Signal Corps 
Wireless telephone and telegraph set, SCR 76, was directly 
connected to each end of the wire, one set serving as а trans- 
mitter and the other us a receiver. At the receiving end of 
the line the bare wire was directly connected to the grid of 
the receiving set and the usual ground connection left open. 
A frequency of about 000,000 cycles a second was. used, and 
the line tuned at each end by the usual methods. Excellent 
telegraphy and telephony were obtained. Care was taken 
to make this preliminary experiment as simple and basie as 
possible and precaution. taken to ensure that the wire itself 
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should be bright and clean and entirely free from any grease 
or other insulating material. 

This success immediately led to more thorough consideration 
of the entire subject. The following experiment was made :— 

A strip of wire netting was buried in the snow outside an 
office in Washington and a wire attached thereto leading to 
the second story of the building. The upper end of this wire 
was connected directly to the grid of an electron tube, which 
was to be used as a potentially operated device. It was neces- 
sary for maxinuin sensitiveness to connect it to the point of 
inaximum potential of the antenna which in the case of u 
linear oscillator occurs at the open end. By this arrange- 
ment, messages were readily received from distant points in 
the United States. 

These two simple experiments demonstrated the possibility 
of transmitting electromagnetic waves along bare wires sub- 
merged in water and the use of an electron tube as a poten- 
tially operated device for the reception of signals. Ihe Signal 
Corps has recently undertaken certain investigations in Ше 
phenomena connected with the transinission of high-frequency 
electromagnetic waves over bare wires in earth and in water. 
In attacking the problems from various angles, the research 
staff of the Signal Corps laboratory at Camp Alfred Vail, Little 
Silver, New Jersey, was directed to carry out experiments on 
bare wires laid on the surface of moist ground and also buried 
in earth. The Signal Corps research laboratory at the Bureau 
of Standards was directed to investigate fundamentally the 
transmission of electromagnetic waves over bare wires in fresh 
water. In addition to this, the office of the Chief Signal 
Otlicer has carried out from time to time certain experiments 
of a more or less crucial eharacter which have come up for 
&olution in the prosecution of this work at the other labora- 
tories. The phenomena associated with the transmission of 
high-frequency waves over bare wires in earth or water are 
obscure and complex, and the writer has formulated no de- 
tinite theory at the present time. 

The results obtained are as follows :— 

1. Telephone and telegraph communication has been estab- 
lished across the Potomac river, below the city of Washington, 
over а distance of about three-quarters of a mile, by the use 
of a bare No. 12 phosphor bronze wire laid in the water to 
connect the stations. Ihe transmitter consisted of an electron 
tube oscillator which delivered a current of about 270 milli- 
amperes to the line at & frequency of about 600,000 cycles a 
second. At the receiving end of the line an electron tube 
and a 6-stage amplifier were used without any ground con- 
nection. With this arrangement good tuning was obtained 
at both ends of the line, and telegraphic and telephonic trans- 
mission secured over the bare wires immersed in fresh water. 

2. A resonance wave coil has been developed in the form 


оѓ a long helix wound with a large number of turns on which 


stationary waves are produced by the incoming wireless 
signals. Ап electron tube is used as the detector, the grid 
being connected to the point of maximum potential on the 


coil. The wave coil may be used either as a part of the usual 


antenna system or a part of a line wire, or it may act itself 
as the antenna for picking up the. energy of the signals. In 
the latter case the coil may be either free at both ends or 
grounded at one end. Good results have been obtained in 
either case. It has been also found that the open coil has 
directional properties and can be used as а goniometer not 
only for borizontal measurements, but for vertical measure: 
ments as well. This form of wireless yoniometer has the 
great advantage that it permits not only of determining the 
plane where the signals are strongest, but also the direction 
from which such signals proceed. 

Telegraph and telephone communication has been also estab- 
lished between two stations at Camp Alfred Vail, using a 


bare No. 16 copper wire buried in the earth to a depth of 


about 8 in. to connect the stations. The distance between 
the two stations was three-quarters of a mile. Frequencies 
as high as one million cycles а second were used. Similar 
communication has been carried on over a bare wire one 
and three-quarter miles long laid on the surface of moist 
earth. The current at the transmitting station in these 
installations was about 100 milliamperes. It has been shown 
that & bare wire buried in moist earth with tbe distant end 
open can be tuned both at the transmitting end and at the 
receiving end. 

In the older art of ocean telegraphy, the elaborateness of 
line construction has already reached a practical limit, The 
most promising hope of improving the line construction for 
ocean cables is believed to be to abandon the present method 
of design and construction, and to start with the simple case 
of bare wires in water, using high-frequency currents, and 
study the necessary changes to produce optimum transmission. 
The use of a high-frequency carrier has the inherent 
advantage that the distortion phenomena accompanying pre- 
sent methods of long-distance transmission are eliminated, 
and we are principally concerned with the problem of reduc- 
ing attenuation. The most suitable voltage may be employed 
and present multiplex methode may be utilised. The electron 
tube is available for both the generation and the reception 
of the waves. 

During the last few years an intensive study has been made 
of the surface conditions of wires necessary to produce the 
emission of electrons, and to this intensive study, both by 
universities and industrial research !aboratories, is due the 
high state of efficiency of the present electron tube. Nothing 
short of a similar study of the surface conditions of wires for 
preventing the einission of electrons instead of producing 
them, will finally give us the wire conductor of the future. 

The development of types of resonance wave coils, both 
open at one end and at both ends, for general wireless work 
offers an interesting field for investigation. This involves the 
study of the electron tube as а potentially operated device. 
The application of such coils properly designed for specific 
purposes may lead to the practical solution of a number of 
wireless problems such as directional effects, and wave coil 
antenne of very small dimensions. 


— 2 


THE ELECTRIFICATION ОЕ = HOLLAND. 


A NATIONAL SCHEME. 


ONE of Holland's greatest difficulties as an industrial country 
has been the high cost and consumption of coal in all her 
industrial undertakings. This it is now proposed to remedy 
by an extensive scheme of electrification, embracing practi- 
cally the whole country. According to the Board of Trade 
Journal, a network of H.T. transmission lines has been planned 
(fig. 8), and it is hoped that in due course Dutch industries 
shall enjoy the advantages of cheap power in order to be 
more favourably placed for export purposes against more 


fortunate competitors. In any case, it is considered that 


Fia. 2.—Coouina TOWERS. 


Fra. 1.—ELEcTRIC 
LIMBURG STATE Сол, MINES. 


WINDER. 


great economies will be effected by concentrating the various 
electricity supply undertakings into a national scheme which, 
at the same time, will be useful to develop the sinaller manu- 
factories all over the country. 

The scheme, as at present estimated, is to cost 195,000,000 
florins, and 16 is understood that as Dutch manufacturers 
аге not in a position to tender for all the plant required, a 


fair proportion of this will be placed abroad. Already orders 
amounting to over £1,000,000 have been secured in this 
country. | | 
There are several companies in Holland supplying electrical 
power, &c., in various localities. ‘Their activities, under the 
new scheme, will be allied to those of the State—the former 


? 2 — — -5r "IE 


Ы > n * Р - sà 
|. 
æ- -- 2 > > 
.. ws. | 
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being charged with the 10,000-volt, and the latter undertaking 
the 50,000-volt distribution. Such a scheme will necessitate 
the surmounting of many difficulties in such a country ag 
Holland, which lacks any assistance from water power. 

The following table illustrates the very considerable in- 
crease that has taken place in the consumption of electrical 
power, &c., ш Holland since 1913 :— 
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Max. load on Total consumption 


station. per annum. 
KW. RWH. 
1913 T EP m 45,600 114,000,000 
1914 So - T 53,600 134,000,000 
1915 .. es oe 69,600 «sd 173,000,000 
1916 т T 7 88,400 "т 221,000,000 
1917 ES ns - 90,000 i 216,000,000 
1918 i .. 100,000 240,000,000 


To meet present requirements the Government Committee 
reporting on the question under the present scheme 1з of 
opinion that it 18 necessary to arrange for a total load on the 
electrical power stations of 4,000,000 xw., giving a total 
capacity of 1,000,000,000 KW.-hours per annum. Such a supply 
wil mean, with an anticipated population of 10,000,000 in- 
habitants in the next 30 years, a consumption of 100 Kw.-hours 


2. The recently-built power station of the municipality of 
Amsterdam. 

It is also recommended that the construction of H.T. lines 
should commence immediately as under :— 


1. Roosendaal-Flushing or Middelburg. 
2. Helmond or Uden—South Juimburg. | 
3. Geertruidenberg-Rotterdam-The Hague-Amsterdam, with 
a branch line to Utrecht. 
4. Uden-Nymegen-Arnhem-Z wolle. 
Р The cost of the above is estimated at 35,000,000 to 40,000,000 
orins. | 
As far as is known at present, a special Administration is to 


be created for this service. Several alternatives have been 


under consideration, particularly a proposal under which the 
State would hold a large block of shares in а company re- 


Ега. 5.—50, 000-VoLT 
SUB-STATION, 


per head per annum, as against 35 to 40 at present. This will 
compare with a present approximate consumption in the 
United States of America of 176 kw.-hours per head, 140 for 
Switzerland, 60 for England. 50 for Germany. The estimate 
does not take into account the electrification of railways and 
the replacing of all steam traction by electric traction, for 
which it is provisionally estimated that 250,000 kw. will be 
necessary, although not more than one-third of this amount 
will be required for the next 15 vears. 

The construction of the transmission lines for the whole 
country may take from 5 to 10 years. For the нут. network 
three-phase current, 50 cycles, is to be adopted, the minimum 
voltage being 50,000. The capacity recommended for the 
power stations supplying the system is approximately 30,000- 
75,000 kw. Each station will be equipped with generators 
developing 15,000 Kw. As the first step in the scheme, certain 
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Fic. 8.—PrRovosep H.T. NETWORK IN HOLLAND. 


legislation is necessary to empower the Government to take 
over those electrical supply undertakings which аге neces- 
загу for incorporation in the scheme. These ате :— 

l. The power station at Geertruidenberg, with the 50.000- 
volt lines in the Province of North. Brabant belonging to that 
power station. 


Fid. 6.—50,000-VoLT LINE 
CROSSIN d RAILWAY. MINE. 
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gistered for the purpose. Preference has been given to a 
State enterprise under which the supply of electricity is to 
be a direct Governmental service endowed with a large 
measure of freedom. Working agreements will be made as 
to the supply of electricity and the sharing of profits with 
municipal and other companies administering the echeme. 
A committee, formed by the Society of Directors of Elee- 
tricity Supply Undertakings in Holland, has been investigat- 
ing this proposal for some time past, and is to publish a 
report in eleven parts, four of which have been issued up to 
the time of writing. The first deals with the question of 
determining the positions of the н.т. transformer stations. 


The committee has calculated that for loads of 7 to 20 kw. 


per sq. km., the feeding of the 10,000-volt cables with 50,000 
as well as with 100,000 volts will be secured in the most 
economical way if the transformer stations are 20 to 30 km. 
apart. , 

In the second, the feeding of the high-tension trans- 
former stations (determining the area of wires, бе.) is 
reported on. The average distance of the feeding points of 
the 10,000-volt distribution cables having been fixed, there 
remains the question of voltage and the cross-section of the 
Н.Т. lines, which have to feed the 50 transformer stations. 
The calculations are based upon the supposition that the 


transformer stations are situated at regular distances of 25 


kin., and that they are all equally loaded. The results of 
these calculations are shown in graphs, added to the report. 

These graphs also show that for large but sparsely popu- 
lated districts a verv high voltage is most economical, whereas 
for heavilv-loaded industrial centres a lower voltage is to be 
preferred. It i8 furthermore evident from this report that 
the concentration of the generation of electricity has its 
limits, and it will be preferable, above a certain amount of 
power (e.g.. 30.000 to 50,000 Kw.) to erect more power stations 
instead of making a heavier н.т. distribution system. ' 

So the second part of the report gives an idea not only of 
the voltages and cross-sections of wire, but to a certain extent 
„Iso of the number of power stations wanted. The third report 
deals with the scheme from the point of view of national 
defence. 

In the last. the transmission of electrical energy from the 
mining district is outlined. It is stated that in addition to 
feeding the transformer stations the н.т. lines should also be 
capable of performing other functions. They should, for 
example, be able to transiit electricity from places where, 
for some reason or other, the costs of generating electricity 
are very low. The question of feeding a part of the network 
from the South Limburg mining district is then specifically 
examined. 

For the accompanying views of electrical installations in 
Holland we are indebted te Mr. C. Н. Wordingham; they 
were taken during the I. E. E. tour in Holland in September 
last, of which an account was given їп our issue of October 
24th. 1919. 


Strike at Sheffield.—' Through a strike of the National 
Amalgamated Union of Enginemen and Firemen against the three- 
shift system. a number of big works in Sheffield were closed down 
almost completely on Monday. Messra Hadflelds and other works 
together had 20,000 employés thrown idle. 
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.  ALL-BRITISH SWITCHGEAR. 


Messrs. А. REYROLLE & Co., Lrp., Неввовм:ом-ТүмЕ. 


THE now well-known buainess of Messrs. Reyrolle was opened 
in 1901 with the manufacture of ordinary deeigns of open- 
type switchgear and accessories, including motor etarters, 
knife switches, tubular fuses, wall plugs, &. At that time 
it supplied a much-felt want for electrical apparatus of a 
more substantial design and sounder workmanship than was 
usually procurable, and as the late Mr. Reyrolle had in his 
earlier works in London already established a reputation for 
these qualities, the business was goon thriving. 

Two or three years later, other experts were added to the 
staff, and attention was given to the production of special 
forms of switchgear and protective systems which were found 
to be necessary as more experience wag gained on larger 
power supply systems and the uses of higher electrical pres- 
sures. Certain novel principles of design were introduced, 
including the complete enclosure and immersion of all con- 
ductors, for eafety to life and plant. New methods of locat- 
ing and isolating faults were developed and successfully ap- 
phed to the power etation and sub-station equipment of the 
enterprising local power companies, which were thus assisted 
in maintaining continuity of supply to their consumers. 

For many years these local users absorbed practically the 
whole of the output of this special design from this company’s 
works, and in the meantime much valuable information was 

of working conditions, progress was made, and 
designs were strengthened as required to withstand the 
. stresses. which were met with as the generating 

plant of the power companies grew in dimensions. Thus a 
very sound foundation of experience was uletly laid, prior 
to putting the new principles to the test of the market outside 
this district. This wae first successfully attempted on a scale 


station apparatus to Capetown Oorporation. Other work 
includes sub-station switchgear for railway qlectrification in 
South America; power and sub-station switchgear for the 
Corporations of Shanghai and Madras; and track feed and 
signal pillars and 20,000-volt sub-station switchgear for the 
Melbourne railways. As an example of the influence of this 
British practice on the Continent, much interest is evinced 
in Holland, whose engineers for the Government interlinking 
scheme (described elsewhere in this issue) have visited thie 
country and have ordered armour-clad switchgear. 

Messrs. Reyrolle & Co. have taken full advantage of their 
opportunities in all but quantity and speed of production: this 
exception ія due only to want of material, room. and plant. 
As to material, improvements have been made in the organisa- 
tion to ensure supplies as and when required by the shops: 
the handican of limited room and plant has created the need 
for increased capital. New shops have recently been opened, 
of which we give a view, and with more adequate facilities 
for production. a more fruitful effort to supply the increasing 
demands will become possible. 


CORRESPONDENCE. | 
Letters received by «s after R р.м ом TUBRNAY cannot aopsar АНІ 
· the followina wash. Corresrondents should fornard their communts 
nations at the eorliest possible moment, No letter can ba published — 
unless we have the writer's name and address in our possession, . 


Composition v. Porcelain Insulators. . 
There has recently come into my hands a brochure, pub- 


lished by Thos. de La Rue, upon a composition insulator · 


Messrs. A. ReyRoLLE & Co.’s New SHops. 


large enough to be of importance, in reply to a call for 
tenders issued by the Stepney Corporation. Notwithstandin 
the substantial nature of the Reyrolle apparatus, it was foun 
possible to offer it in the open market at a competitive price. 

Since that time & demand has consistently grown from the 
largest power eupply undertakings in this country, including 
the Corporations of Sheffield and Glasgow. The designs have 
become firmly established in British practice, and one fre- 
quently hears that whatever may be thought of the general 
electrical engineering developments of foreign countries, at 
least the switchgear etandards set by this company without 
doubt testify to'the euperiority of British origin. 

The orders at present in hand include the largest and most 
important conte ever placed for switchgear for use in 
Great Britain. For instance, one is for the main 20,000-volt 
controlling apparatus at Dalmarnock power etation, one of 
the first super-power stations of this new electrical era. 
Another is for similar apparatus for Nechells, the future 
great generating etation of the Birmingham Corporation. 
The fact that both these important contracts were placed 
at higher prices than those of competitors bears witness to 
the merits of the designs and the quality of the workman- 
ehip, but these of themselves might not be sufficient to 
satisfy a large public body if they were not also backed up 
bv economies effected in other ways, euch as reduced costs 
of building accommodation, every-day operation, and general 
maintenance. n ee | 

The restricted size of the works, and the difficulties of 
manufacture, have, to a great extent, limited the scope of 
the supplies to the home market, and even there many new 
fields are untapped, but some time and material has been 
reserved to keep in touch with the fringe of the Colonial and 
foreign markets: for instance, switch panels for many years 
have been supplied to the Rand, South Africa, and to the 
Durban Corporation, and some important 10,000-volt eyb- 


named ''Telenduron," in which this material is compared 
with porcelain, to the disparagement of the latter. à 

It is granted, of course, that almost any composition ma- 
terial is less brittle than porcelain, though good English porce- 
lain is much tougher and more resistant to breakage than 
many people imagine, more especially when the porcelain 1s . 
fairly thick, as used in, transmission work. 

In this brochure, however, porcelain is condemned as de- 
pending upon its glaze for its insulation, and it is stated that 
upon the failure of the glaze by hair cracks the porcelain 
absorbs moisture (sic) This may be true of rubbish, mostl 
foreign, etyled porcelain, but it is eurprising that it shoul 
still be necessary to inform some people that proper English 
porcelain as made Һу reputable firms for the purposes men- 
tioned (all of which porcelain is made by the wet process) 
does not depend upon the glaze for insulation, the porcel 
being vitreous: and homogeneous, and the glaze being added 
merely for finish and possibly colour. 1 

'"Telenduron is eet up as being non-hygroscopic and of 
marked superiority to porcelain. hut this is not corroborated 
hv the tests which thev publish. made by the National 
Physical Laboratory, as shown in the following comparison :— : 


Tests on Post Office р 
Porcelain. 


small insulator. Telenduron, 
Flash-over voltage, dry.... 40 K.v. 40 K. v. : 
Puncture voltage... ; 25 K. v.“ Immeesurably smal). . 
Absorption... 1 to 3% Oertainly below "01% . 


— rc - — —— — 


© Nore.—It is important that the puncture test of any in- 
eulator should be greater than the flash-over dry. This if so - 
with the porcelain insulator, but as the above tests show, is | 
not во with Telenduron.“ | 
Whatever advantage this materia! may have in respect of 
lesser liability to breakage is obtained, therefore, at the ew ' 
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ə of its electrical characteristics. This, no doubt, is justi- 
ed in many cases, but I note that in their covering letter 
they make reference to the use of this material for high- 
voltage transmission work; in this connection, electrical con- 
eiderations are the primary considerations, and all others are 
eecondary. 

Then there is the question of durability, having regard to 
the deleterious atmospheric conditions which obtain in some 
manufacturing districts in which insulators have to work. No 
tests are given here, but in this respect a composite material 
(which often incorporates vegetable and animal substances) 
can scarcely be expected to compare with porcelain, which is 
made from rocks of the earth itself. 


Twiss Engineering & Transmission, Ltd. 
G. W. V. Twiss, M. I. E. E., 


: Managing Director. 
London, E.C., May 96th, 1920. 


Mntual Discussion. 


My attention has been drawn to the enclosed report pub- 
lished in your last issue with regard to the Nationa] Alliance 
of Emplovers and Employed. In the section which I have 
underlined you will note it is stated: The National Alliance 
justly claims to be the onlv organisation which can provide 
the machinery for а round-table conference of employers and 
employed.“ 

I feel eure this has been inserted in error, and should 
therefore be greatly obliged if vou would point out in vour 
next issue that the Industrial League and Council, which is 
engaged in this work. has been in existence since 1915. and 
is an organisation well known to the public. its nresidenta 
being the Rt. Hon. G. H. Roberts, М.Р. lex-Minicter of 
Food), and the Rt. Hon. J. Н. Whitlev. М.Р. (Deputy Speaker 
of the House of Commons). The primary work on which the 
Industrial Teague is engaged is to encourage the establishing 
of Whitlev Councils. which are the effective channels of round- 
table conferences of employers and employed. 


John Ames, 
General Secretary. 
London. S.W. 1. Industrial League and Council. 


May 99th, 1990. 


[Why does our correspondent misquote us? The word 
“justly ’’ does not appear in the Exvectricar, Review (“ Mu- 
tual Discussion.“ Mav 91st. n. 653). The Alliance is entitled 
to make any claim that it likes. We do not feel called upon 
to decide which is the more suitable organisation for the 
purpose indicated: it was for that reason that we omitted 
the word “justly.” All Alliances, Councils, or Leagues that 
are working to encourage more harmonious relations between 
emplovers and emploved have our supnort and cordial good 
wishes. But why this jarring note of rivalry. evoking the 
rejoinder ‘‘ Physician Heal Thvself’’? Competition in good 
works is good; co-operation is better: complete union might 
be best—we do not know.—Eps. Etec. Rev.] 


The Policy of the E. P. E. A. 


My attention has been drawn to the letter signed by our Mr. 
W. E. Weston, and T would like to point out that in the 
opinion of mvself and mv committee this letter is verv ill- 
advised, and is only the personal opinion of our Mr. W. E. 
Weston, and in no way represents the policy of my committee. 


W. J. Webb, 
London District Secretary, 
Electrical Trades Union. 


London, E. C., June Ist, 1920. 
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“ Situations Vacant.“ 


The above heading I have no doubt will be very familiar 
to most readers of your journal, for it hag as long as I re- 
member been famous as the heading of a column eagerly 
watched and criticised by those in the electrical industrv. 
The criticism is, of course, of a varied nature, and I have 
known readers who have been highlv annoved and somewhat 
amused at the scandalouslv low salaries offered by emplovers 
(usually represented by a box number). There have been 
many letters in your ''Correspondence"' column pointing 
out the unfairnese to the emplové of the Box No. svstem. 
and while this is not the point I am getting at, I should like 
to point out that the emploré is ав necessary to the State 
as the employer; each depends uvon the other. Therefore 
it should not be made difficult for the einnloyé to get 
comfortably through thie life as compared with the employer 
(generally speaking). For instance, an emplové wishes to 
better himself, or even to change his job; he anawers an 
advertisement, but has to send his history to a Box No. 


He is expected to do this 
whom he has written, and in some cases, if he only knew 
it, he has applied to his present employer. Then again, 
after taking this trouble, he frequently hears nothing, and 
simply wonders where his application landed. I consider 
that no just mind can consider this matter thoroughly without 
coming to one conclusion. 1 will come to my point and 
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and is not allowed to know to 


suggestion. This point I do not think has been quite so much 


considered. In some cases an applicant will receive an ack- 
nowledgment and an interview; he leaves the employer's 
office after being treated very nicely, and often given many 
details of the new duties connected with the post, with & 
promise that be will in due course hear the result of the 
interview, and he feels confident that he has 
tion, and will get the post. He, however, waits and waits, 
and hears nothing, the employer not keeping his promise. 
The applicant is not to know one way or the other. I cer- 
tainly think an applicant should be informed whether suc- 
cessful or not; I suppose I dare not suggest that he should 
be given & reason why not successful, although the fact that 
the employé is never given any satisfaction is responsible for 
а very serious suspicion which exists to-day ainongst the 
employed that their present employers do not give satisfac- 
tory references, or adopt some ineans to prevent men from 
leaving their present jobs. If there are no grounds for this 


suspicion, why cannot some action be taken to remove it? | 


There 18 no doubt that the suspicion exists. Again, in certain 
cases employers, after receiving applications, select certain 
ones and send an official form of application, with details 
of the vacant post. The employé, to suit the employer, makes 
a fresh application with further information, and returns 
it, to hear nothing further one way or the other. I consider 
these tactics totally wrong and unbusinesslike, and my sug- 
gestion is as follows: That these matters should be brought 
before the Joint Industrial Councils with a view to an agree- 


ment being come to, that all applications sent to Box Nos. 


should be acknowledged by the firm concerned, and the 
applicant informed whetber successful or not, within a reason- 
able time. I believe very much in the D.J.I.C. idea, and 
if such matters as these were properly dealt with it would 
certainly promote the purpose of Industrial Councils, and in 
this particular case would soon do away with the Box No. 
principle. In conclusion, I give two extracts from the 
Whitley scheme :— 

1. To make and consider suggestions for securing & per- 
manent improvement in the relations between employers and 
workmen. 

2. To recommend means for securing that industrial con- 
ditions affecting the relations between employers and work- 
men shall be systematically reviewed by those concerned, 
with a view to improving conditions in the future. 


[We refer to this matter in our leading colunins.—Eps. 
ELEC. Rev.) age 


The Efficiency of Domestic Electric Heating. 


I was extremely pleased to see Mr. С. W. Stubbings's 
article under the above heading, because, far more important 
than that a truer aspect of the question should have been 
set forth than that placed before the public by the gas com- 
panies, is the understanding of the subject by all those who 
deal in the apparatus, and this can only be obtained by 
thorough discussion and an earnest attempt on the part ot 
your readers to understand the meaning of the figures, and 
not just to skim them over and take them for granted. 

I am sure that Mr. Stubbings will forgive me if I say that 
although he refers to a series of articles, һе practically only 
deals with one (the first); for the second article corrected 
the efficiency of the gas oven from 13.6 per cent. to 7.4 per 
cent., while the third pointed out that the taking of 4 cwt. 
of coke as the net amount of coke available for sale after 
treating 1 ton of coal was due to the gas companies error, 
and should be 8 cwt. | | 

If Mr. Stubbings had devoted the ваше earnest attention 
to the second article that he did to the first he would have 
seen that this is a much fairer method of comparing the 
two systems, as it allows for gas and electricity for lighting 
purposes, and, of course, the use of percentages in this con- 
nection is impossible, ав there is no standard from which 
to calculate the efficiency of either system. 

If articles two and three are considered together it will be 
apparent that electricity produced at an efficiency of 20 per 
cent. will do, with coal of a thermal value of 16.4, what gas 


requires coal of a thermal value of 34.8 to do, and this figure . 


allows the total potential value of the coke and tar to be 
deducted. The actual value of the coal used by the gas 
companies would be 58.24, and the gross value of the coke 
and tar products 22.624. "T4 

When I stated that I had a doubt of the possibility of the 
whole of the coke being utilised, I thought I made it clear 


that T was not questioning the 60 per cent. efficiency whether . 
the coke was used for dowestic or industrial heating. The 


point is that industrv at present absorbs practically all the 
coke it can, while if gas engines are to be eubstituted for 


electric motors and gas lighting for electric lighting a cor- 
respondingly larger make of gas wil be made with its con- · 
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aequent increased supply of coke, and it is this quantity 
of whose use І was dubious. If in addition the report of 
Lord Haldane's Committee and Sir Dugald Clerk's '' James 
Forrest " lecture are studied side by side the matter stands 
out even more clearly. 
plated the substitution of electricity for the stationary en- 
gines of this country, and arrived at certain figures for the 
amount of electricity required and the amount of coal neces- 


sary to give that amount. Sir Dugald Clerk takes the figure 


for the Н.Р. required, and says that a certain amount of gas 
would do the work, which could be produced from a certain 
amount of coal. Ignoring the fact that his figure for the ећ- 
ciency of production is both wrong and misleading, it will be 
seen that the substitution of gas engines for stationary steam 


Lord Haldane's Committee contem- . 


engines will immediately do ripis with the largest market 
for coke; so the comparison should 
16.4 for electricity and 58.24 for gas. 

In conclusion, I must say that the reason the 90 per cent. 
efficiency of production for electricity was taken was that 
both the B.C.G.A.'s advertisements and Sir Dugald Clerk's 
lectures selected this figure, and endeavoured to ehow that 
even then gas was more efficient, probably with the idea at 
the back of their minds that if gas is better than electricity 
when it can be produced at a 20 per cent. efficiency, how 
much more so must it be at the present time? 


London. S.E. | B. S. Klemens. 
May 3lst, 1990. 


BUSINESS NOTES. > 


Dr. Arnold's New Steel.—According to the Times, Dr. 
J. O. Arnold, who was formerly Professor of Metallurgy in the 
Univerity of Sheffield, has sold his production rights in the new 
high-speed steel invented by him to Mr. J. D. Moffat, one of the 
directors of Sir Thomas Salter Pyne & Co., and the new steel is to 
be made in Sheffield. 


А T. E. T. Dinner.—On Thursday last week tbe first 
annual dinner of the Twiss ENGINEERING AND ELECTRIC TRANS- 
MISSION, LTD., was held at the Criterion. The chairman. Mr. 
Oscar Andersen, presided, and was supported by Mr. G. V. Twiss, 
managing director, Mr. S. G. Leech. Mr. Rex Andersen, and other 
members of the firm. Proposing ‘‘The Company,“ Mr. J. Davie 
congratulated the directors on having laid a sound foundation for 
their business, and referred to the unfair incidence of the excess 
profits duty as between old firms and new ones. In responding. 
Mr. Twiss agreed that legislation which tended to retard the 
progress of yourg concerns was contrary to the interests of the 
country as а whole. Over а year ago he saw that the necessity of 
cheap power, involving the centralisation of generating plant, 
would lead to the erection of cross-country overhead mains, and 
the company, which would be known as the " T.E.T.," was formed 
for that purpose; it was now carrying out the biggest scheme of 
the kind in this country, in the North Wales district, as well as 


many other transmission schemes both at home and abroad, а very . 


creditable result for one year's working, and that not a favourable 
year for industrial enterprise. They had started at the psycho- 
logical instant, and their prospects were so good that Messrs. J. B. 
Saunders & Co. and Messrs. Laing, Wharton & Co. had joined hands 
with them. They had laid the foundations. and were now ready, 
with a well-organised staff, to erect upon them a worthy super- 
structure ; they were doing work which would help to rehabilitate 
the country and improve social conditions Mr. H. P. Allison, 
works manager, proposed “The Guests,“ for whom Mr. C. 
O'Malley responded, describing Mr. Twiss as himself a live wire," 
who inspired those around him with his own enthusiasm for work. 
Proposing The Personnel," Mr. T wies said the success of the 
company was largely due to the co-operation and esprit de corps of 
the personnel, from the chairman downwards. The company was 
employing its full share of ex-service men, and Mr. В. C. Andersen 


had gained the Military Cross. Their duty was not first to make . 


profits but rather to render service to the country, and in return 
for such service to receive profits whereby they would be able 
to continue that service in an ever-increasing manner : the motto 
of the company would be Service First." They intended to raise 
abroad the standing of this country in the transmission of power. 
After Mr. Davie, at the request of Mr. Twiss, had desoribed the pro- 
found impression of British predominance which he had gained 
during hisreceat travels on the Continent, Mr. 8. G. Leech responded, 
« xpressing full confidence in the future of the company and in its 
founder —provided that the latter did not work himself to death. 
After the health of The Chairman bad been duly honoured and 
ackaowledged. the very successful and enjoyable function came to 
а close at a late hour. 


Siemens Lamps and Supplies.— Messrs. SIEMENS BROS. 
AND Co., LTD., inform us that they are taking over the lamp and 
supplies department of Messrs. Siemens Bros. Dynamo Works, Ltd. 
Contemporaneously with this change, the company is making pro- 
vision for а largely inoreased output in metal filament lampe, and 
it is announced that henoeforth these lamps will be sold by the 
company under the distinctive trade name of “ Xcel.” 
name will apply to all types of metal filament lamps manufactured 
by the company, which include the following :—Standard vacuum 


lamps. half-watt lamps, automobile and battery lamps (vacuum and 


gas-filled), helical filament traction lamps. As from June lst, 
1930, Mesars. Siemens Bros. & Co., Ltd., will conduct the business 
in lamps and supplies from the same addresses in London and the 
provinces as hitherto, where, in addition to fittings and lighting 
supplies, attention will be given to inquiries regarding the whole 
of the material manufactured by the company at its Woolwich 
Works, such as wires, cables, Stannos wires, telephone and telegraph 
apparatus, fluid and dry |cells, flashlight and torch batteries, &c. 
The company's showrooms at 38-39, Upper Thames Street, London, 


E. O., have been redecorated and refitted, and all bond fide trade buyers 


are invited to call. Weare asked further to remind the trade 
that the advice of the Illuminating Engineering Department of the 
company is at the of contractors to assist them in the 


development of any lighting schemes which they. may have in hand. 


This trade 


Power Station Firemen.—Firemen employed in the 
Liverpool, Birkenhead and Wallasey power stations, are claiming 


really be made between 


advances through their Trade Union, the National Amalgamated 
Union of Enginemen and Firemen. Strike notices had been issued . 


to the Birkenhead Corporation, but have been suspended, on а 
meeting teing promised. 


The Development of Derby.—The Derby Borough 
Development Committee, having come to the conclusion that there 
is nothing so effective as publicity, is arranging with Mr. E. J. 
Burrows, of Cheltenham, for the issue of a handbook adver- 
tising the town at a сові not exceeding £50. The Committee is 
also contributing £5 towards the cost of an advertisement of Derby 
and its electricity undertaking in the ELECTRICAL REVIEW. 


Round and Round.—We r produce herewith a very 
telling cartoon issued by the London Underground Electric Rail- 
ways illustrating the dangerous and frantic chase that is taking 
place round and round the vicious circle. The educational effect 


of such posters upon the public mind should be considerable ; ће 


— 


sanra 


principal object, of course, is to show the railway and tramway | 
passenger how handicapped аге the authorities by the chain апа. 
dead weight of maximum powers " restricting fares and preventing 


them from catching up either costs, wages, or prices. 
The following verses accompany the picture :— 
Roux D лхо ROUND THE UNDERGROUND TREE. 


Here we go round the Underground Round and round we race, in case 
Tree, Someone behind should force the 
I chase you and you chase mo, 
Round and round—and so you see, 
Nobody gets any further. 


Round and round and round we tear, 
Cost and Price and Wage and Fare, 


Oh, what a helter-skelter ! 


Round and round and roundabout, 
раш again where we first set out; 


pace ! 
Oh, what an endless, senseless chase! . 


With never a chance of getting One of these days we'll stop, no 
there "— doubt 
And other folks all cry '* Murther !” Under the 'Tree for med x 


. Social.—The termination of a ри вегїев of social 
evenings held by Pope's Social Club throughout the winter was 
marked by a successful Whist Drive and Fancy Dress Ball held on 
May 19th, at which Mr. Stanley Oarman, works manager, Pope's 
Elect rio Lamp Co., Ltd., was present. There were many striking 


costumes to be seen among those worn by the 600 members and 


friends who attended, one of the prize winners being Miss Nunny, 
who represented an up-to-date " Pope" electric lamp. At the 
close of the proceedings Mr. E. A. Marx (sales manager) distributed 
the prizes, $e is qe ense ee © : e e OSEE 
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London Coal Prices.— In a written reply to Captain 
Bowyer. Mr. Bridgeman states that the present maximum retail 
price of best Derby coal in Central London is 57s. 2d. per ton. as 
compared with 27s. per ton in 1918. He gives the following 
analysis of these prices :— 

Bae red 1913. 1920. 


T в. d. в. d. 
Pit price s.i mE seis Ssi КАА .. 13 0 33 5 
Railway rate "ESI aoi dew. Дый .. 6 4 8 2 
Wagon hire ... Y oie ss ies .. 1 O0 1 6 
Factorage  ... eus ss ba Зе eis — 0 4 

Distribution charges : — 
Wages, loaders, and carmen - bis ass 1 40 19 
Other cartage charges, including sacks ... % 1 8 7 
Loss on smalls sss eae у ave .. 0 4 0 7 
Establishment charges, including siding rent. 2 5 3 4 
Management and interest з E i — 0 8 
Profit... - 895 ae $5 iv we 0 104 1 3 


- 


27 0 57 2 


—The Times. 


‚А Swedish Company.—The directors of the А. B. Luth 
and Rosen, of Stockholm, reporting on the year 1919, state that а 
considerable set-back took place in the electrical industry as oom 
pared with the favourable situation which prevailed in 1918. The 
reaction specially affected the company, as large stocks of raw 
materiala were purchased on account of the great influx of orders 
in 1918. In the accounts for 1918 these stocks were entered at the 
prices of purchase, which also corresponded with the market prices 
which existed at the beginning of 1919. The great and rapid fall 
in prices during 1919, however, rendered it necessary for the stocks 
to be written down considerably. A circumstance which con- 
tributed towards this loss was that the company, as in the case of 
other Swedish electrical firms, could not help participating in the 
purchases of copper made through the Government's Iodustrial 
Commission. The sudden legislation concerning the prohibition of 
iron-zino conductors for electrical purposes also brought about a 
loss of 500,000 kr. Moreover, the losses were contributed towards 
partly by export difficulties and partly by the decline in the home 
demand in the latter half of the year; the removal of mechanical 
manufactures to the Eskilstuna branch, во as to provide greater 
space for electrical production at the head works in Stockholm, also 
affected the results, as also did the lack of suscess with the heating 
element according to the Cardellaka patents, and with a new type 
of motor-plough. In addition, the manufacture of electrical 
machinery at Stockholm proceeded with less favourable results, 
owing to labour conditions and the difficulties in the question of 
materials. The prospects at present (May). however, seemed to ba 
brighter. All the shops were well supplied with orders, prices 
were steadily advancing, and the deliveries of materiais were more 
certain, во that it was no longer necessary to keep large stocks. 
During the year the company were successful in forming some new 
export connections, and the directors hoped that this part of the 
business would be carried on satisfactorily, especially if exchange 
conditions became regular. The accounta show a loss of 5,390,000 kr. 
for 1919, as compared with net profits of 2,960,000 kr. in the 
previous year, on а share capital of 16,650,00) kr. It is now 
proposed to reconstruct the company by the formation of а new 
company, under which the loss will be written off, and one new 
share be offered for two old shares, and cumulative preferenoe 
вһагев for 4,000,000 kr. are to be issued. 


Dissolations and Liquidations.—Baitisa ELECTRICAL 
ACCESSORIES, LTD., Fawcett Row, Bradford. List of oreditors in 
this voluntary liquidation: 

Albion Electric Stores .. .. £21 Bankers  .. $5 T .. £2,215 
Accumulators, Ltd. КИ E 19 Lund, Miss - m .. 355 
Benjamin Electric, Ltd. . 109 Lund, Percy, P. Lund, Hum- 
Brearley. Н. oe at 25 87 phries .. са 2 E 

British Westinghouse Elec. Co. 83 Liverpool Electric Cable Co. 30 


Baxendale & Co., Ltd. | Б4 Leach, S. G., & Co., Ltd. aa 24 
Brocklehurst, W. H. s 15 Pirelli, Ltd. . "E v A 63 
British Insu & Helsby Cables 11 Paterson & Service * 25 13 
Crowther & Osborn, Ltd. — 14 Rushworth, J. W... Бх .. 535 


Cable Accessories Co., Ltd. 127 Rhodes, J. S. T i a 

Cambridge & Pau! Inst. Co.,Ltd. 52 Rylands Glass & Eng. Co., Ltd. 34 

Crompton & т гә EN 28 Revrotle, A., & Co. ae es 
td. 


Connolly Bros., oe +“ 87 Бїерһепвоп, H. & J. oe ee 165 
Driver, Drennan & Cooper, Ltd. 1,178 Sanders, W., & Co. AES .. 107 
Battery D.P. Co, Ltd. .. 156 Bterling Tel. and Electric Co... 73 
English El. ctric Supplies, Ltd. 13 Star Electrical Co. M = 69 
Falk, Stadelmann & Co. .. 223 Bperrvn & Co, T m е 35 
Forward Electric Co., Ltd. 89 Sun Electrical Со. im Vs 14 
Gillespie, Д.Р. .. i a 33 Taylor, F. W. - e .. 454 
Hodgson, Mrs. 113 Tividale Enamel Co. 23 


Hurst Electrical Plant, Ltd. .. — 75 Taylor, W., & co. 16 
Judge, W. A. - ae . 150 Underwood, Ltd. .. es .. 105 
Jarrett, Pyrah & Armitage  .. 63 Wilson, W.D. vs ee 1,018 

бахаг, ELECTRIC Co., LTD. Norfolk House, Laurence Pountney 
Hill, Cannon Street, London, E.C.—4A meeting of the creditora of 
the above was held recently at the Cannon Street Hotel, when it 
was reported that the shareholders had passed the usual resolution 
in favour of voluatary liquidation, and had appointed Mr. G. L. 
Wynn to act as liquidator. A statement was presented showing 


the position as at May 6th last, and this disclosed unsecured . 


liabilities of £3152. The indebtedness to the trade was £2,380, 
while the directors were showu as creditors for fees amounting to 
£537, ani the balance of £134 was due in respect of interest on the 
preference shares. The assets were estimated to realise £3,937, 
and as regarded the unsecured creditors a surplus was shown. The 
assets oonsieted of oash in haad, £4 1832. 8d.; deposits, 410; 
furniture, £32; plant at Walthamstow, £44 13s.; patents, trade 
marks, and secret processes, £2,338; preliminary expenses, £200; 
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and stock at factory, at cost, 21,262. The issued share capital of.. 


the company was 85.160, and as regarded the contributories there 
was a deficiency of £4,375. The company was registered on 
May 3lat, 1919, with a nominal capital of £12 500, divided into 
10,000 preference shares of £1 each, bearing interest at the rate of 
7 per cent. per annum, and 5,000 ordinary shares of 108. each. The 
company had iesued 3,402 preferenoe shares for casb, but there 
were unpaid calls of £125, leaving the net amount received by the 
company at the sum of £3,277. The company had also issued 
3.766 ordinary shares, and the total issued capital was, therefore, 
€5160, The company had worked at a factory in Walthamstow, 
and there was some doubt whether the lease of the premises 
had been secured. The lease had about 14 years to run, at a rental 
of £470 per annum, and a portion of the premises was sublet at 
£309 yearly. The chief director of the company was Mr. C. St. 
John, who transferred the patents. &о., to the company. It was 
impossible to say what their present value was. A portion of the 
stock had not been made up, and might have to be completed by 
the liquidator. It was also stated that there were oontracte still 
running, and it might be that the liabilities would be increased. 
The opinion was expressed that the creditors should be represented 
in the liquidation of the company, and it was decided that an 


application should be made to the Court for the appointment of - 
Mr. Е. H. Hawkins, of Messrs. Popp'eton, Appleby & Hawkins, 


4, Charterhouse Square, E.C., as liquidator of the company, while a 
committee of three of the principal creditors was also nominated. 
The following are creditors :— 


Fish & Ludlow, Ltd. .. .. £601 British Insulated and Helsby 
Dangerfield, W. & J. .. 895 Cabtes, I. td. T T ,. £83 
Abbey Industries, Ltd. .. .. 918 Brownrigg, H. K. .. sè S. 45, 
Cartland, James, & Sons, Ltd. . 168 Gilson, D., & Co. .. ch . 89 
Phillips, Ephraim s'i . . 163 Baker, W. E. as - S. U 
Drycells, Ltd. Ls m .. 118 Norman, L... © E .. R 
Lovelace, В E. H. 7 .. 112 Druitt, H.. ёе x .. 21 
Walthamstow Urban District Bailey, 8. A. E ss .. 20 
Council (rates) .. ; Flint, C D. .. ps ER . 17 
Concordia Etec. Wire Co., Ltd. 8l Lea Bridge Gas Co. n . 14 
Matthey, Johnson, & Co., Ltd. 19 Bt. John, C. .. T Lx .. 12 


LITTLE WONDER BaTTERY Co., LTD.—Winding up voluntarily. 
Liquidator, Mr. R. G. Pye, 26, Budge Row, E.C. Meeting of 
creditors, June 8th. i 

SIEBE, GouMaN & Co., LTD —Particulars of claims must be sent 
to the liquidator, Mr. R. B. Petre, 11, Ironmonger Lane, B.O., by 
June 30th. 

ROTASPHERE CO., LTD.—Claims must be sent to the liqu'dator, 
Mr A S. Jopp. 82, Belvedere Road, S. E. by June 22nd. 

ERNEST KING & Co., electricians, engineers and contractors, 97, 


Bridge S:reet, Waleall.— Messrs. S. Birch, P. H. Tomkins and E. 


King have dissolved partnership. Mesara. S. Birch and P. H. 
Tomkins will attend to debts. | 

JENNER. CHITHAM & Co., electrical engineers, 11, Red Lion 
Square. W. C. 1.—Mr. H. Jenner and Mr. R. M. Chitham have dissolved 
partnership. Debts will be attended to by Mr. H. Jenner, who 
will continue the business at the same address under the style of 
H. Jenner & Co. 


British Trade-Mark Applications.— A ppended із а sum- 
mary of the recent applications for British trade-marks in reepeot 
of goods associated with the electrical trades and industries: 

Sollas. No. 490,442. Class 1. Electrolytes, being chemical 
substances. — Haslam & Stretton, Ltd., 11, Windsor Place, Cardiff. 
February 5th, 1920. 

Quixpark, the Best of Fellows (lettering combined with name 
and aidress of firm and design). No. 396,037. Class6. Magnetos. 
—Fellows Magneto Co, Ltd, Park Royal, Willesden, N.W. 
October 23rd, 1919. 

E. A. O. (monogram design). No. 401.343. Class 6. Electrical 
machinery.— Electrical Apparatus Co., Ltd., Vauxhall Works, South 
Lambeth Road, London, S. W., 8. March Ist. 1920. 

Elephant on Scooter (design). No. 394 361. Class 13. Electric 
cut-vuts and terminals, electric switches, electric fittings, &c.— 
Leonard E. Hough, 216, High Street, Lewisham, S E. August 
lyth, 1919. 

Konled. No. 400,513. Class 13. Electric light and cable 
fittings.— Faulkner & Co., ö, Market Street, Manchester. February 
7th, 1920. 


A E.G. (letters combined with design). No. 369.820. Class 13, . 


Electrical goods of metal.— Allgemeine Elektrioitäts Gesellschaft, 
2-4, Friedrich Karl Ufer, Berlin, N. W., 10. March 23rd, 1914. 
(The registration of this trade-mark has apparently been held up 
during the war, having only just been passed.) 

Rajah. No. 401,790. Class 15, also No. 401,791.  Olass 16. 
Fittings of glass and porcelain for use in electric lighting. &c.— 
Herbert & James Stevenson, Ltd., 16, Water Lane, Great Tower 
Street, London, E.C. March 12th, 1920. 

Boreas. No. 398.548. Class 18. E'ectrio and pneumatic bells 
(as systems in buildings, &c.).—Lacy-Hulbert & Co., Ltd., 91, 
Victoria Street, London, S. W, December 18th, 1919. ` 


Electrical Exhibition in Holland.— The British Vice- 


Consul at Leeuwarden. Holland, reports that an exhibition of 
electrical producta will be held by the municipality of that town 
from August lith to September 15th, 1920. The Vice-Consul, who 
is chairman of the Executive Committee. suygests that United 
Kingdom firms should unite to make up a British Ssction for which 
it is possible to allocate a space in a favourable position. А trans- 
Jat-on of the offisial regulations has been prepared. and is available 
to callers at the D.O.T. in London, іп Room 48 (Mr. Cresswell). 


Catalogues Wanted.— The Electrical Engineering and 


Maintenanoe Co., 87, Main Street, Portrush, desire to receive 
catalogues and other publicity matter, 
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Lead.— In their report, dated May 29th, Messrs. G. 
Cawson & Co. say :— | 

The general consumptive trade still remains rather stagnant. Electrical 

works, however, continue busy, and are taking good quantities of lead, and 


‘appear likely to do so for some considerable time. This demand keeps the 
market firmer than it otherwise would be. 


Supplies continue to come in rather freely, so that there need be no alarm 
on the part of consumers ae to any shortage. With general consumptive 
demand at about 50 per cent. below the pre-war normal, we cannot see how 
‘any shortage in supplies is likely to arise. 

The outlook points to а steady market, and should speculators again begin 
operations, as other metals appear to be reviving, some fresh advance in price 
is not unlikely. | 

MESSES. JAMES FORSTER & Co., reporting under the same date, 
say :— а 

The metal market continues under the depressing influence of outside 
.mark ts and finance, supply and demand having very little to do with the 
course of values. Consumers generally have been buying with hesitation and 
only for near delivery, but towards the week-end there has been much more 
disposition shown to negotiate, and inquiries have been received from different 


parts of the country which have resulted in business at considerably above the 
market rates. 


The difficulty in obtaining suitable brands is again in evidence, but this has 
be. n relieved somewhat by the discharge of steamers this week from Australia, 
after lying in the docks in one case tor over two months and in others for 
weeks. ‘Lhe shipments from Australia for April are advised. at 2,300 tons, 
against arrivals here in April from this source of 5,750 tons, 80 that June will 
be a short month for Australian brands. 


Italiana Company Notes.—There has been formed at 
Milan the Consorzio per l'Alienazione degli Impan e Materiali 
Elettrici e Telefonici Residuati della Guerra with а capital of 
5,000,000 lire, of which 1,570,000 lire are paid up, for the liquida- 
tion of war plant. 

With a capital of 6,000,000 lire the Società Anonima Elettrica 
Ghise e Acciai has been established at Genoa for the output of 
elcetsic current for the production and trade in malleable iron and 
gpi cial steel and other industrial purposes. 

The Socict&é Anonima Elettricità Alta Italia, of Turin, has 
decided to increase its capital from 30,000,000 to 48,000,000 lire, a 
portion being allotted to the Società S. I. P. for its Bieliese distri- 
bution network. 

Other companies increasing their capitale аге :—The Socielà 
Idroelettrica Monviso, at Verzuolo, from 6,000,000 to 20,000.000 
lire; the Società Italiana per l'Utilizzazione delle Forze ldrauliche 
delle Veneto, at Venezio, from 21,000, 000 to 26,250,000 lire; the 
Società Elettrica Bresciana, at Brescia, from 36,000,000 lire to a 
sum unnamed; the Società Emiliana di Esce:zizi Elettrici, of 
Parma, from 10,500,000 to 17,500,000 lire; the Società Materiali 
Elettro-Trazione, of Florence, from 1,000,000 to 2,130,000 lire ; the 
Società Elettrioà Radio di Sperone, of Avellano, up to 1,000,000 
lire; the Società Iesina di klettricità, of Іеві, from 800,000 to 
1,200,000 lire; the Società Imprese Eiettriche, of Macerata, from 
1,200,000 to 1,500,000 lire; the Società Industrie Elettriche 
Calabresi, of Radioena, increases from 2,000,000 to 3, 000, O00 lire, and 
amalgamates with the Società Elettrica lonica, of Siderno ; and 
the Società Fabbrica Apparechi Riscaldamento Elettrico, of Milan, 
from 2,000,000 to 0,U00,U00 lire. 

The Officina di Energia Elettrica, of Novara, has reduced its 
capital from 2,000,000 to 800,000 lire by assigning to its share- 
holders 8,000 12-lire shares of the Società Padana di Elettricità for 

one of the Officina, 


Book Notices.—‘‘ The Problem of Dock Labour." By 
Arthur Shadwell, M. A., LL. D. Reprinted from The T. тез. London: 
Longmans, Green & Co. Price 18.— This is a most thoughtful 
and valuable pamphlet. Every student of the pressing social and 
industrial ргооіешз of these critical times should secure а copy aud 
read it carefully. 

Industrial Arts Index." Vol. VIII, No. 4. April, 1920. 
(62 pp). New York: The Н. W. Wilson Co.—A comprehensive 
index to articles which have recently appeared in engineering, trade 
and business periodicals, placed under subject-headings. 

"Welfare Work." Vol. I, No. б. (16 рр.).— The May number 
of the Journal ot the Welfare Workers’ Institute contains articles 
by E. D. Newcomb, '" Furemen and Forewomen," and A. Rowland- 
Entwistle, " The Democratisation of Industry." 

“Armature Windiug and Motor Repair.“ 
Pp. xxi + 516; быз. 298. 
. Price 188. net. 

“ Engineers’ Desk-Book and Diary.“ 1920. Leeds: Trades 
Publicity Co.—This handy publication contains a brief calendar, 
& diary giving ample space tor notes and 96 pages of indexed in- 
formation of & comprehensive character, including trade statistics 
mk legal notes, as well ая a small railway map of the British 

les. 

"Ozone. Ву E. K. Rideal. Pp. іх + 198; 21 figs. London: 
Constable & Co., Ltd, Price 128. | 

"Questions and Solutions in Telegraphy and Telephony." Ву 
Н. P. Few. London: У. Rentell & Co., Ltd. Price 58. 6d.—This 
useful handbook is now in its fifth edition—the last was pub- 
 lished in 1914. It has been brought up to date by the addition 
Of the papers and solutions of the City and Guiids of London 
Institute in Grade 1 of ‘lelegraphy and Telephony for the last five 
years, Although the papers given in the first part of the volume 
no longer represent current practice, they are retained as illus- 
trative of the various steps of progress. 

"Induction Coil Design." By M. A. Codd. Pp. viii + 238; 
figs. 165. London: E. & F. N. spon, Ltd. Price 218. net. 

" Journal of the Institution of Electrical Engineers." Vol. LVIII, 
No. 291. May, 1920. London: E. & F. Л. Spon, Ltd. Price 
10s, 6d.—The May issue contains the following papers: — Soientitic 
Management: A Solution of the Capital and Labour Problem," by 
. Capt. J. M. Soott- Max well ; " Wireless Telephony on Aeroplanes,” by 
Major C. E. Prince ; and The Protection of Alternating-Ourrent 


By D. H. Bradymer. 
London: Hill Publishing Co., Ltd. 


: Edgcumb*. 


Systems without the use of Special Conductors,”..by Major К. 
Science Abstracts“ (А and В). Vol. XXIII, Part 1. April 30th, 
1920. London: E. & Е. N. Spon, Ltd. Price 28. 6d. each. " <> 
"The Peat Resources of Ireland.” (25 pp). A lecture given 
before the Royal Dublin Society on March th, 1919, by Prof. 
Pierce F. Pureell. London: H.M. Stationery Office. Price 94. 
net.—This is described in a prefatory note by the Director of 
Fuel Research as a clear and fair-minded exposition of the 
situation . . . written by an expert witha wide and intimate 
knowledge of the subject." The first part of the lecture is devoted 
to a description of the various forma and characteristics of peat 
deposita, and then the elimination of water, which forms the greater 
part of bog peat, is dealt with. Figures of the present-day con- 
sumption are given, as well as an estimate of the quantities avail- 
able—a figure of 3,700 million tons of anhydrous peat. Tables 
comparing the peat and coal deposits of Ireland and the areas of the 
peat deposits of the world are included. The various methods’ of 
winning peat are described, and the production of power from this 
fuel is illustrated by an efficiency diagram. T 
"The Motor Ship.“ Vol. I., No. 3. (30 pp). London: Temple 
Press, Ltd. Price 18.— The June number of this well- produced and 
highly illustrated journal contains an interesting description of the 
10,000-ton motor-tank ship Narragansett, built by Messrs. Vickers. 
The largest American motor-ship is also described among othér 
informative articles. > 
„Vickers News," Vol. II, No. 17. June Ist. (20 pp.) London: 


Vickers, Ltd.— Presenting articles on Trans-Continental Flying,“ 


" Transformers in Collieries,” '" A Simple Form of Refrigeration,” 
&oc., all well illustrated. * 


Bankruptcy Proceedlugs.— A. E. CHANNOR, H. S. NADIN, 
and C. G. CHAN NON (trading as A. E. Channon & Co.), electrical 
engineers, 8, Orrisdale Terrace, Cheltenham, and 425, High Street, 
Cheltenham.— The public examination of these debtors was held on 
May 27th, at the Court House, Cheltenham, before Mr. Registrar 
Williams. In reply to the Official Receiver, the debtor, H. B. 
Nadin, stated that he had acted as managing partner, and that the 
partnership commenced in January, 1919. Не had had various 
occupations before commencing in partnership. They started 
business without any stock or capital. They bad an offer of goods 
up to £250 cn credit. The Official Receiver stated that the busi- 
ness had been carried on at a loss, owing to want of business 


knowledge, want of capital and negligence in book-keeping. 


Debtor admitted several losses on contracts which partly accounted 
for their deficieucy. He also admitted that a statement prepared 
and sent to one of the creditors was misleading, though he 
suggested that he did not know it at the time. This creditor, who 
had removed debtors’ goods just before the petition to the value of 
£200, had now written to the Official Receiver, that these goods 
were now held at the Official Receiver's disposal. The debtor, 


A. E. Channon, generally agreed with the answers given by the 


previous partner. He declared that by a deed made in September, 
1918, he gave all his furniture to his wife, but the Official Receiver 
remarked that the wife had now withdrawn her claim. О. G. 
Channon was also examined as to the conduct of the business. On 
the application of the Official Receiver, the examination of the 
debtors was adjourned : meanwhile, Nadin was ordered to furnish a 
cash account of receipts and payments during the partnership. 
W.IP. O'REILLY, manufacturing electrician, 397, Edgware Road, 
and Old Broad Street, E C.—Last day for proofs for dividend June 
18th. Mr. D. Williams, Official Receiver, trustee, Carey Street, W.C. 


Trade Aunouncements.— The offices of the PENINSULAR 
ENGINEERING Co., LTD., have been removed to Amberley House, 
Norfolk Street, Strand, W.C. 2. Telephone number unchanged. 
Telegrams Pensuleco Estrand London. "B | 

THE HACKBBRBIDGE CABLE Co., LTD., have now closed down their 
London offices, and all communications should be addressed to the 
company at Hackbridge, Surrey. ) е 

"THE METROPOLITAN-VICKERS ELECTRICAL Co, LTD., have 
removed their London office from Norfoik Street to No. 2, Central 
Buildings, Westminster, London, 3.W.1. -> : 

Mr. Farmer, electrical engineer, of Broadhurst, Skelmersdale 
Road, Clacton-on-Sea, bas entered into partnership with Mr. C. В. 
Small & Wall Bros., and the firm will trade as THE CLACTON ELEC- 


 TBICAL Со. 


THE Twrss ENGINEERING & ELECTRIC TRANSMISSION, LTD., 
announce that they have now conc.u’ei arrangements whereby 
they acquire the Transmission Line Contracting Department of 
Mesers. J. B. Saunders & Co., Ltd., which will therotore become 
incorporated in the company's organisation, together with the 
services of Mr. S. G. Leech, M I. E. E., as the director of contracts, - 
with a staff of erecting engineers, linesmen, &c. The Twiss Engi- 
neering & Electric Transmission, Ltd., are also expanding their 
works at Mildmay Park, and laying down new plant to facilitate 
the manufacture of transmission line material. The directors have 
also decided to simplify and shorten the name of the company by 
the deletion of the words engineering and,“ and the necessary 
formalities having been completed, the name of the company will 
in future be: Twiss Electric Transmission, Ltd. The head office 
remains at 62/63, Queen Street, Е.О. 4. The capital of the company 
has been inoreased in order to deal with the increasing volume of 
business. | | 

Mr. THOMAS J. Diasy, electrical engineer and contractor, has 
removed his offices and storea to 12, Gerrard Street, London, W. 1. 

The address of Мв. JAMES FERGUSON, electrical instrument 
maker aud engineer, has been changed to Stepps Engineering 


Works, Stepps Koad, Glasgow. 


MgssRS. DOWNES & Davies, of Liverpool, have removed their 
Manchester offioes and stores to 25/27, Faulkner Street, City. 
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Catalogues and Lists.— Messrs. F. J. SHENTON & Oo., 
LTD., of 68 and 69, Shoe Lane, London, E. C. 4, have sent us a couple 
of calendar novelties on behalf of Messrs. Flather & Co., Ltd., 
dynamo and motor manufacturers, of Park Electrical Works, 
Leeds, for whom they are sole representativee. One takes the form 
of a glass paper-weight. with changing calendar affixed at base 
thereof. The other is а daily tear-off date pad for use on the wall ; 
it has bold red figuring. 

Messrs. WARD & CRICHTON, 41, Chapel Walks, South Castle Street, 
Liverpool.— A. booklet and two leaflets dealing with the Tompkins " 
Boiler Steam Dryer (Patent No. 113,701). and illustrated by 
detailed drawings. The agent for Scotland is Mr. I. Ferguson, 
27, Oswald Street, Glasgow. 

THE Cox-CAvENDISH ELECTRICAL Co. LTD., Twyford Abbey 
Works, 84, Acton Lane, Harlesden, N. W. 10.— The X-Ray Exami- 
nation of Materials (20 pp.), а reprint from the American Machinist 
giving full details and illustrations of the apparatus required for 
this work. The paper is priced, and directions for treating films 
are given. 

THE OVERSEAS ENGINEERING Co, Lrp., 75, Curtain Road, 
B.C.—List 23, a folder illustrating and describing the Overseas 
electric lighting plant. Full details of working costa are given. 

THE J.L. ELEcTRIO Co., 30, Church Street, Birmingham.— 
Particulars and samples of a universal cable clip, to secure cables 
from 1/044 single up to 7/20 twin, in с.т.в., lead-sheathed, or 
armoured t which cun be supplied from stock. 

Messes. MICKELWRIGHT, LTD., Alperton, Wembley, Middlesex.— 
Pamphlet illustrating and describing aro and sliding resistances, 
‘dimmers, shunt regulators. switchboards, &c. 

Messrs. Hicas BROS., Dynamo Works, Sand Pits, Birmingham. 

— Monthly Magazine." Vol. 2, No. 4, June, 1920 (24 pp.). The 
present issue contains the usual features, including a stock list of 
motors and dynamos, and " Hints and Tips,” giving notes on 
turning commutators. 

Messrs, Воск & HICKMAN, LTD., 2 and 4, Whitechapel Road, 

E. 1.—An eight-page booklet dealing with machine tools, ganges, 

Ko., and the Buckman training centre where prospective 

purchasers may not only see the desired machines running, but 
may, in addition, have work of their own operated upon. 

THE STERLING TELEPHONE AND ELECTRICO Co, LTD, 210-12, 
Tottenham Court Road, W.—Publication No. 279, being a revised 
price list to the eleventh edition catalogue. Catalogue number and 
prices only are given. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Road, W 1.—Heat Treatment Bulletin No. 22. The Hardness 
of High-Speed Steel," illustrated by two curves of hardness tests. 


Japanese Financial Crisis: Shipment of Goods.—The 
Bulletin of the F. B. I. this week contains the following notice :— 
" In view of the present financial crisis in Japan, members who 
are in doubt as to their position in connection with goods for ship- 
ment to that country are advised to communicate in the first 
instance with the Japan Section, Overseas Trade Organisation, 
F. B. I., 39, St. James's Street, S. W. 1. 


Auction Sale.— By direction of the Disposal Board, 
Ministry of Munitions, MESSRS. OLIVER APPLETON & KITCHEN 
will sell by auction, on June 15th and following days, at the C. D. S. 
stores, Benbow, near Leeds, a quantity of electrical plant, fittings, 
engines, Lancashire boilers, machinery, and miscellaneous stores, 
&o. For particulars, see our advertisement pages to-day. 


Manchester Turbo-Generators.—At the annual meeting 
of shareholders of Messrs. RICHABDSONS, WESTGARTH & Co., LTD., 
held at Hartlepool on Monday, Mr. D. B. Morrison, who presided, 
said a notable contract in the "land" department of their engine 
works was а 25,000-KW. electric generating set for Manchester, of 
- which they supplied the turbine and condensing plant and Metro- 

politan-Vickers the generator. This set was the largest in 
operation in the United Kingdom, and although the technical 
requirements were very severe, they had been successfully met, and 
the plant continued to give highly satisfactory results. 


Derby Housing Scheme,—The Derby Town Council has 
received communications from the Derby Engineering Co. with 
respect to the wages and conditions of labour of men employed in 
connection with the electrical work on the municipal housing 
scheme. It has decided to inform the electrical contractors 
that they must observe the fair wages clause or the contracts will 
be cancelled. 


Generating Plant for Sale.—Ipswich Corporation Elec- 
tric Supply Department has for disposal two 80-1.Н.Р. Reavell 
high-speed tandem compound engines, direct-coupled to two 24-Kw., 
230/260-volt D.C. shunt-wound generators; also one 200-K w., 
460/520-volt Electrical Co.’s D.c. generator. For particulars see 
our advertisement pages to-day. 

Wigan Corporation Electricity Committee invites offers for one 
Willans high-speed compound engine (3 8, size), complete with 
Korting ejector condenser, direct coupled to 560-v. Dick, Kerr 
generator, &c, See our advertisement pages to-day. 


Light-Weight Motors.—Referring to а note under this 
heading which appeared in our issue of December 13th, 1918, 
Messrs. NEWTON BROTHERS (DERBY), LTD., inform us that the 
machine in question was probably one of their dynamos, as illus- 
trated and described in their Aircraft Dynamo Electric Machinery 
Supplement." This machine has an output of 500 watts at 12 to 
14 volte, and weighs only 12 lb. Many other types of extreme 
lightneas have been developed by the company for aircraft, vehi»le 
motors, &a. 
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LIGHTING AND POWER NOTES, 


Athlone, —ELEcTRICITY SUPPLY. — The total cost of the 
new electric lighting scheme, promoted by the Urban Council, is 
now stated to be £20,000, but an estimate for a second scheme 
amounts to £17,653. The gross financial result is estimated as 
follows :— Revenue, £4,360; working expentes, £2,082 ; balance, 
£2,179 ; loan charges. £2,000; and net profit, £378. Mr. Kenny, 
representing Messrs. Tiesney, consulting engineers, said the cost of 
electricity would be 1s. per unit. For public lighting 120 lamps 
would be provided. A Committee of the Council is considering the 
whole matter. 


Australia.—NE&w  UNDERTAKINGS.—A large number 
of townships in Victoria have schemes for electricity undertakings 
in hand or under consideration ; among these are the towns of 
Stowell, Avoca, Beaufort, Colac, Mount Gambier, and Kyneton. 


Birmingham.—CanaL STRIKE.—The electricity supply 
department was seriously affected by the recent strike of canal 
boatmen, as practically the whole of its fuel is water borne. While 
the strike was in progress, officials and members of the staff under- 
took the boatmen's work, and in this way a minimum supply of 
coal was got through to keep the service going. When a ten- 
tative settlement was reached, the Corporation boatmen, who had 
ceased work in sympathy with the other boatmen, resumed their 
duties. 


Boltou.— PRICE  INCREASE.— The electrical engineer 
reported, on May 27th, on the need for increasing the price of 
electricity. The Committee decided to advance the charge for both 
lighting and power by a tenth of a penny per unit. The request 
of the Chamber of Trade for a preferential rate was deolined. 


Bo’ness.— EXTENSION SCHEME.—Mr. Munro, consulting 
engineer, has reported to the Town Council on the proposed exten- 
sion of the electricity works, and a decision regarding this will be 
made at a meeting of the Council at an early date. The cost of 
the scheme is given as £10,000. 


Burnley.—EXxTENSIONS.—On May 27th the chairman of 
the Electricity Committee reported that tenders had been obtained 
for the proposed extensions at the electricity supply station aud 
for the installation of the required plant. The lowest tender at 
the present time wat £120,000, and at least 16 months would be 
required in which to complete the work. The amount would be 
subject to variation in the event of increases oocurring. The 
£120,000 was made up as follows:—Three water-tube boilers, 
with superheaters, economieers, valves, &o., £39,200; one 3,000-Kw. 
turbo-alternator, with condenser, pumps, &c., £27,100; external 
pipe-work and valves, £6,270; water atrainer, with motor pump, 
£577 ; cooling tower, £5,200; Venturi meters, £232 ; boiler feed- 
pump, £473; 1,000-Kw. rotary set, $7,097; switchgear, booster, 
and cables, £6,600; ash-handling plant, £2,200; constructional 
work, cable and pipe trenches, £12,000; and contingencies, 
£13,051. It was anticipated that further rires in wages and materials 
would occur before the completion of the work, and the final cost 
would be greater than the £120,000. | 

The Council intends to apply for borrowing powers for the latter 
amount, and for an additional £20,000 for electricity mains, 


china. SHancuar.—Contracte for electrical generating 
plant for power and lighting are probable in connection with pro- 
jects for supplying electricity outside the Settlement limits at 
Shanghai. In the ordinary course the proposed extensions of the 
electricity department of the Shanghai Municipal Council, as set 
out in March last, would have covered such requirements, but the 
extensions have been opposed on the ground that they are for the 
benefit of mills and factories outside the Settlement limits, which 
pay no taxes to the Municipal Council. It is probable, therefore, 
that independent power stations may be erected for such outlying 
establishments. Already works are being erected in Chinese 
territory in order to obtain power from the native city station. A 
way out of the difficulty has been provided by the proposal 
that outlying factories requiring current for power purposes 
should take up municipal debentures, but a very general response 
to this scheme is not anticipated.— Eastern Engineering. 


colne.—PRIOE INcREASE.—The Town Council has decided 
to increase the charge for electricity for lighting from 4id., plus 
75 per cent., to 8d. per unit allowed under the provisional order; 
for power purposes, from 85 per cent. to 95 per oent. ; and for 
heating, from 75 per cent. to 85 per cent. on the scale charge 
of 14d. 


Continental. —Sw rTZERLAND.—Tbe Nordostech weizerische 
Kraftwerke A.-G. (N.E. Swiss Power Works), which increased its 
capital from 18 million to 36 million fr. in 1918, is now about to 
effect a further increase of 34 million fr. The following parti- 
culars concerning the future development of supply and demand 
and the construction of new power stations are extracted from the 
company's report of January 30th, 1920 :— 

In the financial year 1918-19 production amounted to 22222 
million KW.-hours, as against 185'06 million KW.-hours in 1917-18. 
It is estimated that requirements for the current year will incréase 
by 13 per cent. Ав a return of pre-war coal prices cannot Ъз 
looked for within a measurable time, electricity will be able to 
compete with coal for many years to come. Its use in the home, 
for hot water supply, and for metallurgical purposes has inoreasad. 
The electrification of the railways is proceeding apace, Only for 
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electrochemical purposes has the demand materially decreased and 
the present stagnation will, no doubt, continue until such time as 
the products of the industry are in a position to compete with 
foreign prices. 

In view of the fact that the Swiss power stations are unable to 
cover home requirements, the N.O.K., which is responsible for the 
electricity supply of North-East Switzerland, is aiming at the 
construction of new power stations, во as to make the country 
. independent of foreign supplies. It had been hoped that the con- 
cession for several small stations in the canton of Glarus would 
have been granted, but unexpected difficulties have arisen. The 
concession has, however, been obtained for a low-pressure station 
in the Canton of Aargau, viz, the Böttstein-Gippingen Power 
Station. In addition, subject to the sanction of the Admini- 
stration of the Swiss Federal Railways, the project for the con- 
. struction and working of the Etzel Power Station jointly by the 

S. F. Railways and the N.O.K. has been prepared and, finally, it is 
hoped that the construction of the Wüggital power station can be 
carried out in conjunction with the town of Zürich. Economic 
Review. 

GERMANY.—Acoording to plens prepared by Mr. Hallinger, of 
Munich, it is proposed to divert water from the high level rivers in 
Southern Germany to the low level system of the Main. The fall 
of the River Lech, for instance, which now flows south and joins 
the Danube, would be increased from 300 ft. to 1,080 ft., resulting 
in a total of 500,000 Н.Р. if arranged with open canals and falls at 
three pointe. The first fall would be at Nurnberg, where 
. 200,000 H.P. is obtainable, the second at Wurtzburg, delivering 

150,000 H.P., and the balance of 150,000 н.р. at Frankfort, as 
against 60,000 H. P. if the river is to continue to flow south as at 
present. Ooal-fired installations to produce the same power would 
require 3,000,000 tons of good quality coal annually, which at the 
present price in Germany is worth £15,000,000.— Technical Review. 

AUSTBIA.—À report on the development of water-power and 
electricity works has been presented to Vienna Town Council. 

In view. of the present restrictions in the use of electricity and 
the high prices, the Council was compelled to ascertain the quickest 
and cheapest method of obtaining water power. In contrast to the 
length of time required for the Danube power works, the Ybba and 
the falls of the Alpine water-system near Kienberg-Gaming, can 
be developed in three or four years. Also the technical prepara- 
tion for the Ybbs works are so far advanced that in а few weeks 
the sanction for proceeding may be expected. The average yearly 
output of the Danube works would be 140,000 H.P., and of the 
Ybbs works 18,000 H. . The cost of the former is estimated at the 
lowest at Kr. 211 mill. (peace value), of the latter at Kr. 30.8 mill. 
The production of the electrical works amounts at present to 
260 mill. Kw.-hours, and will be increased to at least 320 mill. 
The yearly increase of electrical output averages 18{ mill. Kw.- 
hours, and will in future be still greater because the gas lighting 
from foreign gas coal is to cease and electricity alone to be used, 
especially in the largest industrial district of Austria between 
Vienna and Vienna-Neustadt. A yearly increase of 200 mill. kw.- 
hours can, therefore, be estimated. In 15 years time, the earliest 
date for the completion of the Danube works, the municipal elec- 
tricity works would be producing 620 mill. kw.-hours. But the 
Danube works will supply only 365 mill. and the Ybbs works 
200 mill., leaving a balance to be supplied by steam. For this 
reason a large increase of coal production is essential. 

It has been decided that Vienna shall establish a co-operative 
company in which the Province of Lower Austria, the State Rail- 
ways and the Danube Control Commission will participate, that 
the commune of Vienna shall proceed with the immediate develop- 
ment of the Ybbs Valley Works, and approach the Government and 
Lower Austria for active support in this matter. Economic 
Review, 

NoRWAY.—Plans are under consideration for the conveyance of 
electricity from Norwegian waterfalls to Denmark. This would 
necessitate the construction of a cable about 100 km. in length, 
extending across the Skager Rack to a point on the coast of Jutland 
between Hirtshals and Hanstholmen. The longest cable at present 
in existenoe connects Helsingborg with Elsinore, & distanoe of 
only 7 to 8 km. It is estimated that the total cost of carrying out 
these plans, including the erection of stations and the extension of 
the exploitation of the Norwegian waterfalls, would amount to 
Kr. 30 to 40 million.— Economic Review. 


SPAIN.—A commission of the Portuguese Ministry of Public 
Works has arrived in Madrid with the object of drawing up an 
agreement in connection with the division of power to be obtained 
from the Douro. It is estimated that a total of 450,000 R. p. is 
- available from this source.— The Times. 


Derby.—PuxPiNa PLANT. —O wing to the initial expense, 
the Town Council has decided not to install electrical pumping 
plant at the Little Eaton Waterworks. 


Dublin.—PROPOSED Price INCREASE.— The Corporation 
has given notioe of application made to the Ministry of Transport 
for an order under the Statutory Undertakings (Temporary 
Increase of Charges) Act, 1918, to provide that the maximum rates 
of charge within the municipal area, shall be increased by 50 per 
cent., viz., from £2 to £3 for any amount up to 60 unita, and from 
7d. to 104d. per unit over 60 units, so as to enable the electricity 
undertaking to be carried on without loss. 

STRIKE.—The strike of the Irish railwaymen who object to the 
importation of arms and ammunition extended on May 27th to the 
L.N.W.B. power house employés. This station not only supplies 
the power for cranes, &c., but also for lighting the railway hotel, 


Dungarvan (Co. Waterford). — ELkcTRIC  LioHTING 
SOHEME.—A representative public meeting has approved a scheme 
for public electric lighting, the power to be derived from the 
Colligan river. Nearly half the required capital (211,000) was 
promised at the meeting. | 


Halifax.—Suipina ScALk.— The Tramways and Elec- 
tricity Committee has decided that as from the last meter reading 
taken for the June quarter, the following clause in the power 
supply agreement shall apply to all power consumers of 5 
viz. :—" If in any quarter the average price of coal (pea slack) 
delivered at the Corporation's electricity works is above or below 
88. per ton, the price per unit to be paid by the consumer shall 
during such quarter, be increased or reduced by 24 per cent. for 
every 6d. or portion of 6d., provided, however, that no such increase 
or reduction shall be made or allowed unless the average price of 
coal exceeds 98. per ton, ог is lower than 78. per ton." 


Heston and Isleworth.— YEaR’s WonkriNG. — The 
report upon the electricity undertaking for the past year shows 
that the sale of energy produced was £21,721, against £17,019 for 
the previous year; meter rents realised £284, against £2656 ; 
and public lighting £2,140, against £1,368. Fuel cost £8,926, 
compared with £6,557; and wages rose to £2,009 from £1,559. 
^ profit of £442 was made, this being £6 above the previous year's 

gure. 


Japan.—HpRo-ELEcTRIO ScHEMES.— The organisation 
of the Hida-Gawa Electric Co. now under consideration is for the 
development of power from the Hida River, in the vicinity of 
Nagoya. An alternative scheme aims at the unification of the 
power supply of Nagoya and neighbouring districts under the 
control of the Nagoya Electric Light Co., which has bought half 
of the shares of the Bishu Electric Co., and is negotiating to secure 
control of the Ichinomiya Eleotrfo Light Co., the Inazawa Electric 
Co., the Gifu Electric Co., and the Yokkaichi Electric Co. Asa 
result of the efforts of the governor, representatives of six big 
electrical companies in Miye Prefecture, the Hokusei, Iwakura, Tsu, 
Matsuzaka, Ise, and Toba, have been in consultation with regard to a 
possible combination of all the electrical companies within the Pre- 
fecture. With the double purpose of obtaining additional income 
and of controlling water rights, the authorities of Toyama Prefec- 
ture are contemplating the establishment of a large hydro-electric 
plant under Prefectural administration, to develop 37,000 Kw. from 
the Joganji River. It is expected that this will be sufficient to 
supply all present demands for power within the Prefecture and 
leave a surplus to be sold to Kyoto and Osaka. Another power 
company recently organised in this district is known as the Etchu 
Electric Power Co., having been granted a licence to utilise the 
Wada River, from which it is expected to develop 10,000 kw.— 
Eastern Engineering. Е 


Liverpeol.—PRicE INCREASE.—Àn addition of 25 per 
cent. on the present charges is to be made after June 30th. This 
will not apply to charges based upon the oost of coal, and subject 
to adjustment according to increases or decreases. These will only 
be increased by 15 per cent. 


London.—HamMersmitH.—The Electricity Committee 
strongly recommends the laying of mains for the supply of elec- 
tricity to the new housing estate. The total cost is estimated at 
£27,000, including services. The system of charging favoured is 
the prepayment meter, the fixed price and limiter systems being 
considered a restriction upon the use of electricity for other than 
lighting purposes, while the Committee wishes to encourage the 
employment of the supply for all domestic purposes in order to 
cover the initial expenditure in ashort time. Ifa tenant prefers 
an ordinary meter, this may be installed in lieu of a prepayment 
meter. Tenders are being invited for the erection of the first of 
the sub-stations required under this supply scheme. 

Owing to increased costs, the estimated surplus of £3,682 at the 
end of March, 1921, will be changed to a deficit of £13,688 unless 
prices are increased immediately ; апа the Electricity Committee, 
therefore, proposes the following increases, to take effect from 
July 18 :—Lighting to be raised to 7d. per unit, and all supplies 
for power, heating, oooking, and industrial p to be increased 
by a further 50 per cent., bringing the prices up to double the pre- 
war rates. 

The Works Committee recommends the purchase and conversion 
of 73 gas-lamp standards to electricity, at а total cost of £755. It. 
is stated that the present yearly maintenance cost is £6 8s. 9d. per 
lamp, which will be reduced upon conversion to £3 18s. 1d. | 

SHOREDITOH.—The Electricity Committee deems its desirable to 
abolish the present system of charging for electricity which con- 
sists of adding percentages to the pre-war rate. A revised scale, to 
take effect from the June meter readings, is proposed as follows :— 
Lighting —maximum demand, 8d. for the first 14 hours daily, and 
34d. per unit for all electricity consumed thereafter. Flat rate, 
64d. per unit; theatres and music halls, 6d. ; and outside arc 
lighting and electric signs, 4d. per unit. Heating—14d. per unit 
if taken in conjunction with a lighting supply. Power—30s. per 
quarter per E.B.P. of maximum demand, plus lid. per unit (maxi- 
mum charge, 21d. per unit) A special rate of 4d. per unit for trade 
and testing purposes is also proposed. Discounts varying with the 
amount consumed from 24 to 10 per cent., are to be allowed. А 
new scale of meter rents is being introduced at the same time. 


Lurgan (Co. Armagh).—Evecrriciry SUPPLY.—Just 
before the war, the firm of Messrs. Wanside & Co., Belfast, 
submitted an electric lighting and power scheme to the Urban 


.. —. ee Н CET A REUS LU т —k. ũ »çk—P: ññ1é¾“: :7;?: — >= с _—_—Є Sat. 


720 THE ELECTRICAL REVIEW. 


Ivol. 86. No. 2,219, Уон» 4, 1920. 


. Council, but the war intervening, the scheme was postponed. Mr. 
Pleasance, of the firm, recently waited on the Council and explained 
the great increase in the cost of production since 1914, and, as a 
result of the discussion, the firm was asked to bring the 1914 
scheme up to date and re-submit it. 


. Mid-Lancashire,.— ELECTRICITY District.—The Elec- 
tricity Commissioners have provieionally determined that the 
undermentioned area shall be constituted а separate electricity 
district for the purposes of the Electricity (Supply) Act, 1919, that 
is to say: The county boroughs of Blackburn, Blackpool, Burnley 
and Preston. The boroughs of Accrington, Bacup, Chorley, 
Clitheroe, Colne, Darwen, Haslingden, Nelson and Rawtenstall. 
The urban districte of Barrowford, Brierfield, Church, Clayton-le- 
Moors, Croston, Fleetwood, Fulwood, Great Harwood, Kirkham, 
Leyland, Longridge, Lytham, Oswaldtwistle, Padiham, Poulton - le- 
Fylde, Preesall, Rishton, St. Annes-on-Sea, Thornton, Trawden, 
Walton-le-Dale and Withnell. The rural districts of Blackburn, 
Burnley, Chorley, Clitheroe, The Fylde, Garstang and Preston. It 
. being apparent to the Electricity Commissioners that the existing 

organisation for the supply of electricity in the district so pro- 
visionally determined should be improved, notice is further given 
that they intend to hold alocal inquiry intothe matter. Objections 
or representations may be made not later than September 
30th, 1920. 


Morley.— YEAR’ з WonkiNG.—The seventeenth annual 
report covering the year ended March 3lst, 1920, shows that 
the total revenue tor the year was £7,834, an increase of 
£2,907 on the previuus years figure. The total expenditure in- 
oreased by £877 to £5,413, leaving a gross profit of £2,421. The 
net result, after payment of interest, &c., was a credit balance of 
£282, which, compared with a deficit of £1,759 for 1919-20, was 
very satisfactory. The report states that the plant is often sub- 
jected to overloads owing to its* inability to meet the requirements 
of consumers. There is no reserve in case of a breakdown, and 
many applicants are waiting to be connected. Unless additional 
plant is installed before next winter it will probably be necessary 
to restrict the consumption of power during: certain hours. 


Plymouth. TEAR'S WonkING.—The recently-published 
accounta for the year ended March 31st last show a total income 
of £92,957, against an expenditure of £69,785, and a gross profit 
of £23,172. The net result, after the payment of loan interest, 
&c., was a credit balance of £271, comparing favourably with the 
loss of about £2,000 on the previous year's working. 


Rotherham.— PRICE INcREASE.—The Town Council has 
increased the charges for electricity as under as from the June lst 
quarter :—Power and heating, to 100 per cent., and lighting to 50 
per cent, above the pre-war rates. 


Swansea.— STRIKE.—A lightning strike of power-houre 
workers, on Wednesday last week, caused the suspension of 
electricity supply to the docks. 


Worcester.— YEAR'S Worxinc.—T he accounts of thie 
city electricity undertaking for the year ended March 31st show a 
total income of £33,116, compared with £32,235 for 1918-19. The 
cost of generation and distribution of electricity was £19,835, 
leaving а gross profit of £13,280. After payment of interest, redemp- 
tion of capital and income-tax, there remained a profit of £1.224. 
Carried forward to the appropriation account, this makes, with last 
year's surplus, £4,406 ; & 1,300 is being contributed to rate relief, 
and the electrical engineer (Mr. C. M. Shaw) suggests that the 
balance shall be placed to a reserve account, He points out that 
there is an urgent need for building up an adequate reserve. 
There is every probability that the demand upon the department 
will grow, and that a third turbo-alternator, of not less than 


3,000-KW. capacity, may have to be provided within the next year. 


or во. It would be of great benefit to the department if at least 
half the cost of the new equipment could be met out of a recerve 
fund. The number of units generated by water power was 
563,020, compared with 615,703 in the previous year, and this had 
affected the cost of production. The total works costs were 
. Y'2 per unit sold compared with 1'04 per unit last year. There 
was a likelihood that higher salaries and wages would have to be 
paid, and a possibility of a large increase in the cost of fuel. To 
meet the $d. increase in the cost of production, and to provide a 
reasonable surplus each year to build up а reserve fund of at least 
£15,000, he recommends increases in thecharges, These suggestions 
incluce :— Lighting to be increased to a flat rate of 74d. per unit 
(with certain exceptions), charges for power supplies to be increased 
to 76 per cent. over pre-war rates; & labour clause to be added to 
special contract agreements; heating supply, by separate meter, 
from Id., plus 20 per cent., to lid. per unit. The Electricity 
Committee recommends the adoption of these increased charges. 


TRAMWAY AND RAILWAY NOTES. 


Ashton-under-Lyne,— Fares.—Hurst District Council 
applied to the Corporation Tramways Committee for a revision of 
the rates on the Hurst section, with a view to bringing the mini- 
mum stage from lid. to Id., but the Committee replied that the 
introduction of the three-halfpenny fare was due to increased 
wages, &о., and any alteretion would more probably be in the 

- direction of an increase, 


percentage of operating expenses to revenue, 66'080. 


price is said to be 40 mill. fr. 


Australia.— ADELAIDE Tramway TRusT.—The state- 
ment of accounts of the municipal tramway trust, Adelaide, for the 


- half-year ended January 31st, 1920, shows that the total receipts 


for the period amounted to £242,894, contrasted with £218,550 for 
the corresponding term in 1919. The revenue per oar- -mile on the 
Adelaide service was 22'259d.; expenses per car-mile, 14°770d. ; 
On the Port 
Adelaide line the figures for the items enumerated were—18'306d., 
13'408d., and 73°253d. The total expenditure inourred in operating 
the whole services amounted to £239,339, leaving a balance of 
£3,555.— Commonwealth Engineer. 


STRIKE SETTLED.—The threatened strike of tramway employés 
at Melbourne was averted early last week, a oompromise having 
been effected. 


Bath.—Provosep FARE INCREASF.—The case of the 
Bath Electric Tramways, Ltd., showing the necessity for an 
immediate increase of fares was placed before a special City Council 
sub-committee by the general manager on May 20th. The oompany 
proposes an addition of jd. to all ordinary fares, irrespective of 
distance, and an increase of 50 per cent. on workmen's tickets. 
Even with these additions, the company states that it will not have 
sufficient funds to carry out the track renewals required by the 
Council. The sub-committee viewed the proposals favourably and 
recommends their acceptance by the City Council. The consent of 
the Ministry of Transport has also been applied for. 


Batley.—BRxAkpowN or PLANT.—In consequence of a 
breakdown of а portion of the main generating plant at the elec- 
tricity works, there was no supply during the whole of May 26th 
and 27th on the Thorncliffe Road and Healey car routes. The 
other sections were temporarily able to be supplied with power by 
neighbouring authorities till the plant was repaired. The lighting 
and power services were not affected. 


Blackpool. —Wace INCOREASE.— By a further bonus 
advance on June lat, the tramway employés have now an inorease 
of 173 per cent. on pre-war rates, whilst on the Fleetwood section 
the increase is much larger. The minimum wage for a motorman 


is now £3 168. 6d. for a week of 18 hours. The total war advances 


are costing the Corporation £40,000 a year, the last 9s. ш наш 
the wege bill by over £8,000 а year. 


Bolton.— EMPLOTES' Waars.—By a recent award the 
tramway workers are to receive an advance in wages of 38. per 


. week retrospective to March 29th last. 


Bradford.—TRarric DELAT.— About a hundred yards 
of the overhead wire on the Manningham section of the Corpora- 
tion tramways became detached on the night of May 21th, and 
caused much congestion of traffic on the road for upwards of half 
an hour. 


Continental.—Srain.—According to statements by the 
financial Press of Brussels, confirmed by that of Bilbao, a Spanish 
syndicate, formed by the Banco Vizcaino and the Hidroelectrica 
Ibérica, is in treaty in Belgium for the purchase of all the shares 
in the Bilbao tramway company. The capital of this company 
consists of 7°5 mill. fr. in shares of 100 fr. each, and of as many 
founders’ shares, the value of which is not stated. The purchase 
The chief Belgian shareholders of 
the company аге the Société Financière de Transport; the Société 
Generale d'Entreprises Electriques ; the Société Generale Belges des 
Chemins de Fer, and the Banque de Bruxelles, the latter holding 
founders’ shares only.— Economic Review. 


PoRTUGAL.—The Lisbon tramcars ceased running on May 23rd, 
owing to the rejection by the Socialist members of the city council 
of an arrangement negotiated by a special committee permitting 
modifications of the conditions of the contract, including an 
increase in fares on account of the high prioe of coal and increased 
working expenses. There were no disturbances. The municipality 
has appointed & freeh committee, mainly Socialist, to deal with 
the question.— The Times. 


Greenock.— PROPOSED MuNiciPALISATION.—The Corpo- 
ration has appointed & Committee for the purpose of negotiating 
with the local Tramways Co. regarding the proposed Бегона оЁ 
the system by the town. 


Huddersfleld.— Year’s Workinc.—The report on the 
tramway undertaking for the year ended March 31st, 1920, shows 
that the capital outlay up to date was £177,607. The income was 
£261,147; wages, £70,726; power, £35,733; total working 
expenditure, £217,526, leaving a gross surplusof £43,620. The net 
surplus, after deducting redemption of debt, depreciation, &c., was 
£155. Reserve accounts show a net total of £64,835. 

Twenty-four cars are to be ordered, in addition to the віх in 
course of erection. 


TRAMWAY SERVICES.— It is stated that if the Halifax Corpora- 
tion extends its tramway system to Elland, ria Woodside, the 
Hudderszeld Tramway Committee will serionsly consider the 
question of pulling up the tramway lines between Ellard and 
West Vale. This service has proved a most profitable one, and the 
Greetland people, Whom it serves primarily, are showing concern 
at the prospect of being neglected. If the Halifax project comes 
into being, there will not be sufficient passengers to тапап a 
service to West Vale only. Е 
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Keighley, — Extensions.— The railless trolley car 
. system of the Corporation is about to be extended, it is stated, as 
far as Oxenhope (at the head of the Worth Valley). At present 
‚ the service stops at Lees (Haworth). In 1916 the overhead equip- 
ment was erected as far as Oxhenhope, but the Local Government 
. (Emergenoy Provisions) Act of that year barred further progress. 

Despite the difficulties with the present railless-trolley system on 
the other routes, by reason of the shortage of cars and the need 
: for repairs, the Corporation is endeavouring to put the new service 
into operation at an early date. MEE 


London.—FLoops.—A thunderstorm broke over south- 
west London on Wednesday evening last week, and the torrential 
rain caused considerable dislocation of traffic. At Ealing the 
tramway and District Railway services were interrupted owing to 
the flooding of the tracks. The Richmond railway service on the 
District line was suspended owing to the track being flooded 
to a depth of 12 in. at Chiswick Park, and a train on this line was 
derailed about 9 p.m. by damage to the track. At Kew Bridge the 
London and South-Western Railway was flooded to platform level, 
i e the water entered the driver's compartment of an eleotrio 

in. 

An electrical defect at Holloway Road caused a suspension of 
traffic north of York Road on the Piocadilly Tube Railway on the 
ас айы шалее 

amway and omnibus stopping places are being considered b 
the Ministry of Transport. M US d 

FARE INCREASE.—Àn arrangement has been come to between 
` the London Unmited Tramway Co. апа the local authorities in 
Middlesex and Surrey that the company shall add 50 per cent. to 
. ita fares, as from June lst, except in the case of workmen's fares, 
which are to remain unaltered. The company’s lines ran for more 
than 100 miles in the southern and western outer suburbs of London. 

WHITSUN TRAFFic.—During Whitsuntide the number of pas- 
sengers carried on the trains, qnnibuses and tramcars operated by 
the Underground Co. was as follows :—Saturday, 4.500 000 ; Sunday, 
4,250,000 ; Monday, 5,250,000. The Whit Monday figure is con- 
siderably in excess of any previous record of passengers carried on 
any опе day.— The Times. 

Point failure on the City and South London Railway held up 
Trains between Euston and the Angel for three-qnarters of an hour 
erly on Monday. 


United States.—RaiLwAv Sraixs.—The employés of the 
Brooklyn Rapid Transport Co. struck for higher wages on May 
28th, causing the closing down of the Brooklyn elevated railroads to 

the great inconvenience of the travelling publio. 


Rothwell,—OPPos8iTION то ExTEXSION.— The Urban 
District Council has affirmed its opposition to any extension of 
time being granted to the loca! tramway company for completing 
its schemes, powers for which have been obtained. 


. Swansea. — STRIKE ENDED. — After five weeks of 

inactivity, the tramway services were resumed on May 30th. the 
':employós returning to work, and unoonditionally accepting the Joint 
Industrial Council's recent award. | | 


Tramway Workers’ Wages.—The meeting of the Joint 
Industrial Council of the Tramway Industry, held on May 28th, 
was concluded without a settlement being arrived at. The 
‚ employers wished to introduce a scale of increases varying from 
Is. to 3&, according to the district, but the employés' representa- 
tives held out for а uniform increase of 9a. (on the old rates) for 
all districts. The employés in Scotland have refused to submit 
their claims to arbitration. . | 


TELEGRAPH AND TELEPHONB NOTES. 


Cable Delays.—CanaDa.—Representatives of newspapers 
from all the provinces attended the annual meeting of the 
Canadian Press Association held at Toronto last month. Zhe Times 
understands that proposals for the improvement of the cable 

services, which are entirely within the control of the Canadian 
Press, were approved. While expresaing gratitude to the British 
Government for its offer of financial aid, the Association decided 

not to burden the British tax-payers, but it is prepared, from ita 
own resources, and with such aid as the Canadian Government may 

. grant, to improve the Imperial news services. | 
` West IupIES.—Cabling facilities from Trinidad are, according 
to the Financial Times, worse than ever. The repair ship of the 
"West India and Panama Telegraph Co. has been for a considerable 


time laid up at Port of Spain for repairs, which are not expected to . 


de completed for some months yet. Meanwhile the old cable is 
said to be breaking down in all directions, and the company is 
unable to obtain the services of a repair ship. Wireless telegraphy 

. does not afford much relief as far as the West Indies are concerned. 

P from London reach Canada, but from thence it is quite 
uncertain how they are forwarded. | 


Finland, — WIRELESS  TkLEGRAPHY. — А system of 
wireless telegraphy for Press messages willshortly be established 
between Helsingfors and Copenhagen. The Danish arrangements 
are complete, but the Finnish Military Authorities have not yet 

given their consent to the ше of the Finnish wireless :tationg.— 
Economic Review, : i „ 


France, — TELEPHONE SUBSCRIBERS" LNIOUE.— The 
outory against the telephone service has become so insistent that 
subscribers with grievances have formed themselves into a league, 
the object of which isto guard the interests of telephone users 
generally. The council of the league, says the Daily Telegraph, 
includes several hundred subscribers, and its duty will be to 
receive and examine all complaints of its members, and to suggest 
to the authorities improvements that might be eff : 2n 


Imperial Wireless Communication. — CoMMITTER’S 


_ Beport.—The Cabinet is now in possession, says The Times, of the 


report of the Imperial Wireless Telegrephy Committee apoointed 
last November. The report, which has not yet been published, is 
unanimous. | | 


Liverpool.—WiRELESS DEMONBSTRATION.—The Applied 
Electricity Department of the University recently held a three 
days’ demonstration of Marconi apparatus marvels, including a 
portable wireless telegraph and telephone set. The demonstration 
was of considerable interest to shipowners and those engaged in the 
electrical business. University students attended in large numbers. 


London.—Storm DAMAGR.— As a result of last week's 
thunderstorm, over 1,000 telephone subscribers were cut off— 
about 500 at Chiswick, C00 at Waltham Cross, and 60 at Hammer- 
smith. The defect, which was soon put right, is said to have been 
due to the sudden rise of water in manholes where work was in 
progress, the water reaching the cables before they could be sealed. 

WIRELESS TELEPHONY.— For the first time in the history of British 
journalism, spoken news messages for publication were received 
by wireless telephony from Chelmsford, Essex, direct by means of 


the receiving apparatus recently installed at the Daily Май offices, 


London. The news was transmitted from the Marconi station, and 
related to local affairs and to the demonstration before members of 
the London Chamber of Commerce and the Chartered Institute of 
Beoretaries, which took place on May 26th, and listeners-in' at 
different parts of the country, at distances varying from 100 to 450 
miles, reported that the messages were heard distinctly. mE 


Pacific Cable.— PROPOSED DuPLICATION.—Mr. Milward, 


manager of the Pacific Cable Co , announces that a project is under 


consideration to duplicate the Vancouver to Norfolk Island cable. 
The cable cannot be completed until 1921. It will cost nearly 
34,000, 000. The Pacific " All-Red " cable, which was completed 
in October, 1902, was the outoome of the desire for an all- British 
telegraphic route between Great Britain and the Dominions. The 
distance from Vancouver to Norfolk Island, whence the cable 
proceeds to New Zeuland and Australia, is 6,000 miles. There are 
two intermediate stations between Vanoouver and Norfolk— 
namely, Fanning Island and Fiji. The cable between Vancouver 
and Fanning is the longest hitherto laid in one piece.—The Times. 


Private Wireless Installations.—F тве Risk.—The range 
and capacity of many privately owned and operated wireless 
stations have been greatly increased, and many of these stations 
are located in private dwellings which are equipped with combina- 
tion gas and electric lighting fixtures, the electric lighting equip- 
ment being connected to a 110-volt А.С. system which is grounded. 
Details are given in the Electrical Review, of Chicago, of & case 
in which trouble was experienced owing to fuses blowing and 
statio discharges and even arcing in the fixtures, &c., when the 
wireless equipment was in use. Investigation showed that with 
the sending set in operation, the wiring of the house was subjected 
to an induced pressure of about 5,000 volts in addition to the line 
voltage. Further tests must be made before definite conclusions 
can be drawn, but it is suggested that :—(1) Insulating joints be 
not permitted on electric lighting fixturcs in building containing 
wireless stations ; (2) the wiring of such fixtures should be with 
conductors having a rubber insulation at least t in. in thickness ; 
(3) some provision be made for the draining of induced current 
from the ungrounded wire of the lighting system before the 
induced pressure reaches dangerous values ; (4) it may be necessary 
to insist upon wireless stations which take energy from a public 
service being connected to an independent transformer. It has 
atill to be investigated to what extent parallelism between the 


‘antenna and the wiring affects the results. 


CONTRACTS OPEN AND CLOSED. - 


(The date given in parentheses at the ond of 


А indicates 
the issue of the ELBOTBICAL REVIBW in tak the " Oficial 
Notice” appeared.) | a2 | | 


Australla.—SvpsEY.—August 4th. N. S. W. Government 


Railways and Tramways. Two 1,000-Kw. sub-station units. Chief 


Electrical Engineer, 61, Hunter Street, Sydney., | 
August 3rd. Department of Public Works. Turbines and 
generators for the Barren Jack hydro-electric development scheme, 
Department of Public Works, Sydney. | | 
July 18th. City Council. Maximum demand indicators. Electrio 
Lighting Department, Town Hall, Sydney. 
PERTH. — July 14th.  P.M.G.s Department. Telegraph and 
telephone instruments (various parts). Schedule 674. NP 
June 16th. P. M. d. s Department. Telegraph and télephone 
instruments (various parts). Schedule 680. (May 14th.) ) 
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, . ADBLAIDE.—June 23rd. P. M. G. s Department. Telephone parts 
(schedule b41). (May 21st.) 


Barnes.—June 7th. Urban District Council Electricity 


Department. Ooal-handling plant and overhead steel or ferro- 
oonorete bunkers, (May 14th.) 


' Bedford. — June 21st. Electricity Department. One 
2-ton locomotive jib crane, with grab and track rails, steam and 
other pipework. (See this issue.) 


. Belgium.—June 8th. Tenders are being invited by the 
municipal authorities of Horlon-Hozemont (Province of Liége) 
for the conoession for the supply of electricity for lighting and 
power purposes. 

The Belgian State Railway authorities at La Salle Made- 
' leine, Brussels, are shortly inviting tenders for the supply 
of & quantity of material, in connection with the Stone 
train electric lighting system, including 636 dynamo suspensions, 
1,075 battery cases and 636 driving pulleys, with safety guards. 

June 19th. The Belgian Post and Telegraph authorities at La 
Salle Madeleine, Brussels, are inviting tenders for the supply of 
` 1,710 kilometres of covered copper wire, comprising several varieties. 


Carlisle.—June 25th. Electricity Department. One 
3,000-K w. turbo-alternator and condensing plant. (May 28th.) 


Crewe.—June 5th. Electricity Department. 12 months 
supply of slack (about 4,000 tons). Borough Electrical Engineer. 


Doblin.— June 7th. Electricity Supply Committee. 
12 months’ supply of single-phase and three-phase meters. (May 
2186.) 

June 10th. Electricity Supply Committee. Feed pump, tanks, 
pipework, &c., for Pigeon House generating station. (May 98th.) 


Dundalk.— June 15th. Urban District Council. Elec- 
tricity Department. 750 yd., L.T., 3-ооге, paper-insulated, lead- 
covered and armoured cable ; disconnecting boxes (pavement type) 
and joint boxes. (May 28th.) 


Edinburgh.—June 19th. Electricity Supply Department. 
E.B.T. and L.T. switchgear, &c., for Portobello station. (May 21st.) 


France.— The French Post & Telegraph authorities in 
Paris have just invited tenders for the supply of 170 tons of bronze 
and copper wire, to be made from old wire supplied by the depart- 
ment. 


. Grimsby.—June 7th. Electricity Depertment.  E.H.T. 
oables and pilot oables (specification No. 146). (May 28th.) 


Ince-in-Makerfield.— June 15th. Urban District Council. 
Waterworks Department. Motor-driven pumping sets; cables ; 
alterations to winding engine from steam to electric drive; switch- 
‘gear. (May 28th.) 


. Leeds.— June 14th. Electricity Department. 12,000-kw. 
steam turbine, alternator and condensing plant. (May 14th.) 


London.—HaAckNEY.—June 9th. Electricity Department. 
Four water-tube boilers, each 33,000 ]b. per hour capacity, with super- 
heaters, mechanical stokers, ko. ; four induced-draught plants; four 
fuel economisers ; one 10,000-k w, turbo-alternator and exciter, with 
ventilating fan and air filter or cooler; one surface condensing 
plant ; two ciroulating water motor-driven pumps; E.H.T. switch- 
gear; two 20,000-Kw. coupler panels; one 10, 000-Kw. generator 
panel ; six 2, 000-Kw. and one 4, 000-xw. feeder panels, (May 7th.) 

BETHNAL GREEN une 7th. Electricity Supply Department. 
Two 500-Kk. v. A. transformers; one E.H.T. and one L.T. panel; L. r. 
feeder oables ; section pillars and road work. (May 21st.) 

. WIMBLEDON.—June 12th. Electric Lighting Committee. Two 
boilers, with mechanical stokers. induoed-draught fan and motor, 
pipework, steel chimney, &0. (May 28th.) 


Manchester.— June 7th. Electricity Department. Main 
and auxiliary switchgear; Section A, 33, 000- volt and 6,000-volt 
main switchgear ; Section B, preasure-testing switchgear ; Section C, 
` 420-volt А.С. auxiliary switchgear ; Section D, 240- volt D.c. auxiliary 
switchgear. (April 30th.) 


New Zealand.—AUCKLAND.—September 1st. Harbour 
Board. For the supply of electric capetans and spares. Mesars. 
E А, McArthur, Ltd., 18-19, Silk Street, Cripplegate, London, 

2. 


Newport.—June 26th. Electricity Department. Turbo- 
alternating plant, surface-condensing plant, boilers, economisers, 
draught plant, steel flue and stack, Ko. (See this issue.) 


Nuneaton. — June 30th. Electricity Department. 
1,000-KW., D.C, geared turbo-alternator, surface-condensing 
plant and pipework. (See this issue.) 


Rochdale.— June 5th. Corporation. Electric lighting 
installation in 52 houses on Spotland site. Particulars from 
Architects’ Office, Town Hall. 


Salford.— June 5th. Electricity Department. 12 monis 
supply of D.C. and A.C. meters. (May 21st.) 


Seychelles Islands,— An electric light system is being 
introduced in the Seychelles, and tenders for the lighting-up of 
Port Victoria, in Mahé, are invited in the latest issue of the 
Government Gazette to reach this country.— Times Trade Supplement. 


Southampton, — July 3rd. Electricity Department. 
E.H.T. and H.T. switchgear and D.C. control panel. (See this issue.) 


Spaln.—The Spanish Government has just invited tenders 
for the supply of the material necessary for the equipment of 12 
wireless telegraph and telephone stations in the Madrid military 
area. 


Warrington.—June 15th. Electricity and Tramways 


Committee, «Motors and transformers. (May 28th.) 


CLOSED. 


Belgium. — Four Belgian and one British concern 
(B.I. & Helsby Cables, Ltd.) submitted tenders recently to the 
municipal authorities of Antwerp, for the supply of the 10,690 
metres of armoured electrio mains required for the eleotrical 
equipment of the Nos. 2 and 3 docks at the port. The result of the 
tendering has not yet been made known. 


Chesterfield. Electricity Committee. Accepted :— 
ias cables and the extension of cables, £8,775.—B. I. & Helsby Cables, 
Glasgow. Town Council. 


Accepted :— 
Gear wheels.—A. Wiseman, Ltd. 
V.I. гаме. .—Liverpool Electric Cable Co., Ltd.; Western кесе Co., 


Car wheels.—J. Baker & Co. 
Rotary converter and switchgear.—Met.-Vickers Electrical Co., Ltd. 


The Health Committee has accepted the offer of Messrs. W. C. 
Martin & Co., for the installation of electric lighting, &o., at the 
Knightawood Hospital, the tender being £7,579. 


Town Council. Accepted. Supplies for 12 months :— 
Copper bonds.—B. I. & Helsby Cables, Ltd. 
Armature ools.— Manchester Armature Repair Co., Ltd. 
7/30 v. I. R. cable.— Liverpool Electric Cable Co., Lid. 
Trolley wire.—F. Smith & Co., Ltd. 


Halifax,— Tramwaysand Electricity Committee. Accepted : 


Babcock & Wilcox, Ltd.—One patent cross-type marine boller for the elec. 
tricity works, £10,710. 

E. Green & Воп, Ltd.— One economiser of 240 tubes, £2,068. 

Crompton & Co.— Three new motors, £777; starting gear for same, 411. 


Manchester.—Tramways Committee. Accepted :— 


Trolley wire.—F. Smith & Co. (incorporated in the London Electric Wire 
Co. & Smiths, Ltd.) 
Fishplates for tramway rails.—United States Steel Products Co. 


Electricity Committee, Accepted :— 


Laying cable.—Ca)lender’s Cablo & Construction Co., Ltd. 

Knife switches. — Ferguson, Pailin & Co., Ltd. ; Park Royal Engineering 
Works, Ltd.; Whipp & Bourne, Ltd. 

Extension to balancer board, Dickinson Street Station.-Whipp and 
Bourne, Ltd. 

One 8, 99 000. K w. turbo-alternator and condensing plant for Stuart Street 
Stat —Richardsons, 8 & Co., Ltd. Contract and licence to 
sublet the alternator to О. A. Parsons & Co., Ltd., to be prepared 
and sealed. 

Steel work on workshop, Barton Station.— F. Morton & Co, Ltd. 


Salford. Tramways Committee. Accepted :— 


Metal-fllament lam . the year, ls. 8d. each (approx. 750) .— British 
Union Lamp Works, ' 


Electricity 5 een :— 
Additions to buildings апа construction of lea ORE for the 5,000-x w. 
turbo-alternator set, £8,220.—Smith & Briggs, Ltd. 
Switchgear for the sub-station o the C. W.. at Weastle, 21,294, Switch- 
gear for controlling the supply to second feeder cable to Eccles, £264 ; 
one E. H. r. switch-cubicle, 4; two 600-K. v. A. transformers, in oon - 


nection with the supply of electricity to the sewage works, £2,048. — 
Met.: Vickers Electrioal Co., Ltd, 


FORTHCOMING EVENTS. 


Moyal Institution of Great Britain. Saturday, June 5th. At Albemarle 
Street, W үр, Tyndall lecture on The Theory of Quanta," by 
Dr. J. H. jan. R. i 


North of England Institute of Mining a Mechanical E eers.— 
Saturday, June 6th. At the Wood Mena ral Hall, Newcastle-on- e. At 
2.15 p.m. General meeting. 


Royal Society.— Monday, June 7th. At John street, Adelphi. At 7 p.m. 
Cantor lecture (postponed from April 26th) on Aluminium and its Alloys,” 
by Dr. W. Rosenhain. 


Electrical Trades Benevolent Institution. Monday. June 7th. At 36/88, 
Kingsway, W. C. At 8.90 p.m. General meeting. 


British Science Guild. Tuesday. June 8th. At Goldsmiths’ Hall, Foster 
Lane, E.C. At 8p.m. Annual meeting. 


institution of Electrical Engineers (Scottish Centre).—June 9th to 12th, 
Summer outing. June llth. Visit to Kinlochleven, 


(Wireless Sectional Meeting). — Wednesday, Juve 9th. At the 
Institution of Mechanical Engineers, Storey's Gate, З.М. At 6 p.m. Paper 
on “ High-frequency Machines, by Mr. M. Latour. 


institution of Mining Eagineers.—Thursday, June 10th. At 11 am. At 
Burlington House, Piccadilly. Annual meeting. At7p.m. At the Соп. 
paught Rooms, Gt. Queen Street, W.C. Annual dinner. 
Friday, June llth. Atl0a.m. Visit to the Royal School of Mines and 
the Science Museum, South Kensington, S. W. 


institute of Metals.— Thursday, June 10th. At the Institution of Mechanical 
Engineers, 8torey's Gate, S. W. 1. At8 p.m. Annual May lecture on " The 
Recent Progress in Thermo- Electricity," by Prof. С. A. F. Benedicks, 
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NOTES. 


National Joint Board of Employers and Staff Members 
for the Electricity Supply Industry. Following on the announce- 
ment regarding power-station engineers in our last issue, we аге 
now able to give the recommendations as to commercial and 
clerical staffs, which have been settled by the National Joint 
Board. The following schedule of salaries is applicable to all 
electricity supply undertakings, statutory or non-statutory, for 
public or private supply in Great Britain and Ireland :— 


Basic rates of wages or Amount to be paid as from 
Salary per annum. April 1st, 1920. 
£75 and under. An additional £135 per annum 
| to the basic rates. 


100 4210 per annum. 
150 300 
200 360 
250 120 
300 482 
350 И 540 
400 600 
450 660 
500 720 
550 180 
600 840 
650 900 
700 960 
750 1,020 


The basic rates are based upon the net amounts paid on April lat, 
1919, after deduction of all awards, grants, and bonuses paid in 
respect of increased cost of living, and include all merit. scale, or 
grade increases granted up to that date. Any increases granted 
since that date аге to be deemed to be increases in the basic rates aa 
from the same datos that such increases were paid, 

Where total salaries and bonus paid since April lat, 1919, amount 
to more than the amoants shown in the table, no reduction is to be 
made. The increases shown are to apply to all male employés 
The rates to 
the extent of 75 per cent. аге to apply generally to women employée 
over the age of 21 years who were in receipt of the basic rates set 
out in the table, but exceptional cases may be considered on their 
merit& The remuneration of juniors is not fixed. 

The increases are to apply until January Ist, 1901, by which 
date it is anticipated a graded schedule will be agreed, or until a 
revised scale is adopted on account of a material variation in the 
cost of living. 


British Oll.— It was officially stated on May 27th that 
во far as the research work in Derbyshire is concerned, which has 
received Government support, it will take another six months to 
establish whether oil can be obtained in sufficient quantities to 
make oilflelds in Britain a commercial possibility. 


Fatalities.—The Daily Telegraph reporta that on Sunday 
night, while, at the entranoe to the Forth Goods Station, New- 
eastle-on-Tyne, a gang of a dozen linesmen employed by the 
Newcastle and District Electrio Lighting Co. was repairing а 
faulty main in Neville Street, the current was switched on 
unexpectedly. Two of the men, Thomas Farrar and Murray 
Kennedy, were immediately killed, while another, Thomas 
Lawrence, was injured. 

At an inquiry held into the death of a foreman electrician 
named Henry Spurr, aged 37, who was killed while making 
alterations to the electrical installation at the Cerebos Salt Works, 
Greatham, near West Hartlepool, Mr. S. R. Bennett, Н.М. 
Factory Inspector, mentioned that this case was the third in a 
fortnight in which death had been caused by the 220-volt current 
in the Tees-side district. The evidence showed that while Spurr 
was behind the switchboard at the works on Saturday, May 22nd, 
there was a flash, and he was found unconscious. Artificial 
respiration was used for 40 minutes without effect. Mr. Neve, 
works manager, said that immediately after an accident a year 
ago, when a boy touched a live wire and was killed, they had 
instructions to do certain work to bring the installation up to 
Home Office atandard, and Spurr and others had been engaged on 
the work pretty continuously for six months, Mr. Edgar Phillips, 
the contractor, thought that Spurr had been using a screwdriver, 
and that his hand had slipped and caught a bare conductor, The 
jury returned a verdict of " Accidental death," no blame being 
attached to anyone. Mr. Bennett mentioned that in the view of 
the Home Office, artificial respiration in those cases should be kept 
up for two hours, and a notice to thia effect was being issued. 


Inqniries.— A correspondent desires information regard- 
ing the details of the treatment of wood separators with soda ash, 
for accumulators. Makers of small inaulators, known as “ fish- 
backbone” insulators, and French makers of Steatite for insu- 
lation, are asked for. Suppliers of “ Micarta,” ` Bakelite,’ or 
substitutes, and Swedish iron rod and sheet are wanted. 


The Association of Consulting Engineers (Inc.).— The 
annual dinner of the Association was held at the Connaught 
Rooms, London, on May 23th. Мг. Н. J. Rofe, chairman 
of the committee of the Association, presided, and a thoroughly 
enjoyable evening was spent; some 70 members and guests 
were present and partook of an excellent menu, after which 
the usual toasts were honoured. 


Following the toast of The King," Mr. W. B. CLoDE, 


K. C., proposed the Association of Consulting Engineers,” 


апа referred to the engineer as а romantic person тош. 


nessed the powers of nature in the service of mankind. 
CHAIRMAN, who responded, also proposed '' Engineering In- 
stitutions," mentioning the good work done by the Institu- 
tions of Civil, Electrical, and Mechanical Engineers. He then 
outlined soine of the aims and objects of their own Association. 
Capt. Н. Hiat, Sankey, C.B., C. B. E., president I. Mech. E., 
and member of Council, Inst. C. E., replied, and pointed out 
that besides the Institutions mentioned by the chairman there 
were a number of others which fulfilled important functions 
in their respective spheres. He also referred to the desirability 
from all points of view of the registration of qualified en- 
gineers. 

Mr. Rocer T. Ѕмітн, President I. E. E., who also replied, 
said that the Institution of Electrical Engineers had long 
ago ceased to represent solely the professional section of the 
industry; its aim now was to represent the electrical industry 
аз a whole, which accounted for its policy of decentralisa- 
tion. ‘The various territorial centres scattered over the country 
were doing very valuable work. The desirability of register- 
ing all qualified engineers was admitted, but he wag told that 
it took the inedical profession 20 years to carry its registration 
through. The present difficulty was to settle upon an adequate 
definition of a civil or any other engineer. 

The Future of British Industries was proposed by Mr. 
G. MipGLEY TAYLOR, who gave it as his opinion that the future 


. prosperity of industries in this country depended on cheap 


power, and in this connection he hoped that the schemes 
proposed by Sir John Snell, who was present, and his Com- 
mission would be brought to early fruition. Further, the 
water powers of this country should not be neglected; 
although they were not so abundant as those to be found in 
other countries, stil they were of sufficient importance to 
render useful aid. He had no fear for the future of British 
industries. One thing did trouble him, however, and that 
was labour. He did wish that they could by some means or 
other rouse the working man's sense of responsibility, to 
make him endeavour to do an honest day's work. 

The toast was responded to by Viscount Cowpray, P. C., 
President of the Federation of Civil Engineering Contractors, 
who dealt with the financial side of the matter, and said in 
part that the present state of affairs with regard to labour 
was due to the lack of decisive action on the part of the 
Government in dealing with wages and claims put forward. 
Labour could not be dealt with in sections, it could only be 
considered as а whole. When they sought information or 
advice on technical engineering questions they need go no 
further than this country, but when it came to business 
matters they had to go, he was sorry to say, to the U.S. A. 
It was very wasteful to burn oil under boilers; it should be 
reserved for internal-combustion engines. Тһе oil existing 
within the British Empire, in his opinion, should be kept 
for use within the Empire. = 

Mr. Ll. B. ATKINSON, secretary of the Cable Makers’ Asso- 
ciation, and president-elect I.E.E., did not think the prospect 
before them was so rosy as was thought by some: it was 
time they paused to consider to what they were heading. 
He need not emphasise the dangers that attended constantly 
increasing wages and their attendant evils. They were suffer- 
ing from lack of production, the reason for which was the 
fear of unemployment on the part of the workers. That was 
the first problem they must solve, and in his opinion the 
only way of doing so was by each particular industry guaran- 
teeing the employment of a full complement of operatives in 
lean as well as in prosperous times. To do that co-operation 
was essential between factories so that work could be dis- 
tributed evenly over the whole, and also co-operation in sellin 
the finished products abroad. The next problem they h 
to solve was that of standardisation, and what they were in 
need of was co-operative effort. He asked consulting en- 
gineers to give their assistance in solving those problems; 
there was just ав much ekill required to select the necessary 
plant for & particular job from standardised as from unstan- 
dardised material, and they would need their help to break 
the economic front, which must be broken if the future of 
British industries was to be assured. 

Mr. Sipney К. Lowcock proposed '' Our Guests.“ Sir F. J. 
WILLIS, assistant secretary, Ministry of Health, and Mr. 
ARTHUR J. Lers, secretary, Urban District Councils’ Associa- 
tion, responded, and the final toast of the evening, that of 
Our Hon. Officers, was proposed by Mr. Н. W. Couzens. 
and responded to by Messrs. A. H. Dykes, hon. secretary, and 
Е. E. Wricnt, hon. solicitor to the Association. | 


Service Notes, — On return from Constantinople, Mr. 
T. S. Harvey, acting assistant electrical engineer, has been 
posted to Devonport Dockyard. Lieut. H. C. Crossley, Cinque 
Ports Fortress Engineers (Electric Lights Company), haa re- 
signed his commission after four years' service, and has been 
granted the rank of captain. Lieut. Н. F. Hecking, Lanca- 
shire Fortress Engineers (Electric Lights Company), has re- 
signed his commission. He served in the corps from 1916. 
Lieut. G. V. Waterhouse has resigned his commission in the 
Electric Lights Company of the Fortress Engineers (Terri- 
torial Force). А large number of wireless operators, some 
150. are wanted for the army, as well as a lot of electricians 
(wireless) fitters, and instrument makers for the Army Signal 
Service. The service is competing against private firms by 
offering а bounty of £100 to wireless operators and £50 to the 
others. | | 
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., Kinema Operators’ Strike.—A number of kinema 
“operators are on strike in Manchester and Salford for a wage of 
from £3 10s. to £4 108. a week acoording to the size of the hall, 
locality. and charge for admission. The Electrical Trades Union 
has declared the strike. and the men's officialaatate that over 80 per 
cent. of the proprietors have met the demands in full. To these 
, permits ‘to perform have been granted. The remaining kinemas 
‚ are being picketed. | 


The Women's Engineering Society. —At the first annual 
general meeting of the Society. which was incorporated this year, 
the: Hon. Lady Parsons presided, and said, in the oourse of an 
address, that in order to gain their objects they must exercise patienoe 
and continue their struggle. Miss Rachel M. Parsons was elected 
: president, Miss Selby hon. secretary, and Lady Parsons treasurer, 
with’a strong Council. The annual report stated that the work of 
‘the Society was meeting with success, A small quarterly, entitled 
“The Woman Engineer,” had been established. and a club-room 
opened at 46, Dover Street, W. A resolution deprecating the con- 
¢inued exclusion of women from training and employment in тару 
industries, and calling upon all leaders of industry and Trade 
Unfons to unite with them in overcoming all artificial barriers to 
- progress, was carried, and a discussion took place on Тһе Present 
Position of Women in the Various Branches of Engineering." 


Appointments Vacant.—Mains engineer (£6), for the 
Greenock Corporation Electricity Department; switchboard 
‘attendant (92s. 3d.). for Rawtenstall Corporation Electricity 
Works; lecturer їп mathematios (4315), assistant lecturers in 
mechanical or eleotrical engineering (£275 or 2315), for the 
Woolwich Polytechnic ; mains assistant, for the Colombo Electric 
Tramwaya and Lighting Co., Ltd. ; second assistant superintendent, 
for, Central Canal. Works, Amritsar, Punjab (Rs. 725 to 1,025 per 
month); charge engineer (8270), for the Bootle Corporation 

Electrioity Works ; meter superintendent (£5 58), for the Paisley 
Corporation Electricity Department; E.H.T. plumbei-jointer (£5), 
for the Swansea B.C. Electi icity Department ; junior for the mains 
department (84s.), for the Bradford Corporation Electricity and 
Tramways Department; engineering draughteman (£200 + 20% 
+ £120), for the Hammersmith B.C. кп Department. See 
our Moped pages to-day. . 


ANSTITUTION. NOTES. 


Institution et Electrical Engineers.—The Seoretary of the Insti- 
tution announces that applications for the following scholarships 
may be sent to. the Secretary, R. E. War. Benefits Committee, В.Е. 
Institute, Chatham :—“ A Scholarships of £40 per annum for 
children of officers and other ranks of the Royal Engireera of all 
branches who, prior to the war, were in a position to give their 
obildren а public school education. Ten of these scholarships, 
tenable between the ages of 10 and 18, are available. B" Scholar- 
- ships of £15 per annum for children of warrant officers, Х.О.О.'в 
and men, to assist in educating them at a technical or secondary 
school. Tenable between the eges of 18 and 16 years—40 avail- 
able. O Kitchener Scholarships, at present limited to one of 
A40 and two of £15, under the same conditions as A and B 
ree pootively. Owing to Ше. large number of casualties, these 
. Scholarships will be confined, for the. present, to children or 
dependents of members of the Corps killed in action, &., or per- 
manently disabled, and in all cases primary consideration will be 
given to oases of necessity. The applications to be considered in 
the first adjudication were to be sent in by June lat, and the neces- 
sary forms are obtainable from the Secretary of the R.E. War 
Benefits Committee. 

‘WIRELESS SECTIONAL MEETING.—On Wednesday, June 23rd, at 
6 p.m., at the Institution of Mechanical Engineers, Storey's Gate, 
Westminster, S. W., a paper will be read by Mr. B. S. Gossling on 
. "The Development of Thermionic Valves for Naval Uses.“ 

_. Liverpool Wireless Association.—The usual semi-monthly meeting 
was held at 56, Whitechapel, Liverpool, on May 26th, when the 
gubject under review was the “ Winding of Induotances and 

‘Loose Couplers. " Numerous methods of construction were dis- 
‘cumed, and varying. experiences under numerous conditions related. 
A шы: also exhibited a piece of apparatus for winding honey- 
comb со! 


Incorporated Municipal Electrical Assoclat lon.— Engineers or 
others who. are specially interested in the subjects of papers to be 
read at the forthcoming I.M E.A. Bradford Con vention, and who 
wish to be present to speak thereon, should communicate with the 
Seoretary, I.M.E.A., Electricity Works, Factory Lane, Croydon. 

‚ Association of Consulting Engineers.—The annual general 
meetinx was held on May 28th, Mr. H. J. Rofe presiding. Moving 
the adoption of the report of the committee for the past year, the 
‘chairman said a sub-committee had been engaged in drawing up a 
model general set of conditions for use in work carried out on a 
rime cost and profit basis, a method of carrying out work which 
bad become more and more general. Another matter that had 
called for attention was the formation of the Federation of Civil 
` Engineering Contractors by the leading firms in the country; they 
wers asking for an over-riding clause to be inserted in all engineer- 
ing contracta, which in ita present form the Association could not 
accept. As far back as 1914, the Committee had had under con- 
sideration а model set of general conditions of contract for elec- 
trical work, drawn up by the Institution of Electrical Engineers, 


to several clauses of which the Committee took exception. The 


matter had been in abeyance since the beginning of 1916, but the 


whole question had now been re-opened. The Institution was 
revising the model general conditions, and had invited the Asso- 
ciation to send а representative to sit on a committee formed of all 
the various interests connected with electrical work. The manu- 
faoturers had agreed to modify practically every clause to which 
the Association raieed objections, and he thought tbat eventually 
the Electrical Conditions of Contract would come into line with 
the general conditions that were inserted in their civil engineering 
contracts. The Council of the Institution of Civil Eogineers 
suggested that the rise in the cost of work automatically increased 
the engineer's remuneration to the extent necessary to meet. his 
inoreased expenses, but that in certain cases he was justified i їп 
charging ап extra fee; in respect of reports, inquiries,“ Parlia- 
mentary work, and general advice on engineering. matters, the 
Council was of opinion that civil engineers were justified i in making 
an advance of 50 per cent. on pre-war rates. These views supported 
the action recently taken by the Committee of the Association. 

During the year the British Engineering Standards Association 
had asked the Association to appoint representatives on various 
Sub-Committees. 

The Foreign Office and the Board of Trade had recently written 
to the Association suggesting that members who were going abroad 
should give notice to the Department of Overedas Trade of their 
intention, so that the Department could notify H.M. Diplomatic 
Consular and other officers concerned, and give them the oppor- 
tunity of rendering assistance and of discussing matters connected 
with British trade of very great intereat to them. This, he 
thought, was a very valuable suggestion. The report was carried 
unanimously. 

The acoounts for the year showed a balance of income over 
expenditure of £24. 

А к ballot for new members of the Committee resulted as 
ollows :— 


London Members, —Mesesrs. Kenneth P. ‘Hawksley, W. Vaux 


. Graham, A. M. Sillar, H. R. J. Burstall, and John H. Rider. 


Country Members.—Meesrs. James Caldwell and F. W. Hodson. 
Votes of thanks were accorded to the honorary solicitor, Mr. 
F. E. Wright ; to Messrs. Cash, Stone & Co., the honorary auditors ; 


.to Mr. H. J. Rofe for acting as chairman; and to the honorary 


secretary (Mr. A. Н. Dykes) and the honorary treasurer (Mr. 8. R. 


Lowoock) for their valuable services during the past year. 


OUR PERSONAL COLUMN. 

Zhe Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers ef me 
ELECTRIOAL REVIBW posted as to their movements, 
Mr. STEVENSON, telegraph and electrical engineer to the Cate- 

donian Railway Co., Glasgow, on the occasion of his retirement on 
reaching the age limit, was waited upon on Friday by his office 
staff and a few friends and presented with a gold watch for 
himself, and a diamond ring for Mrs. Stevenson. The presentation 
was made by Mr. A. 8. Humpton, his successor in office. 

The King has granted permission for Mr. C. D. Leys, electrical 
engineer, Malta Dockyard, to wear the Japanese Order of the 
Rising Sun (Fourth Class), conferred upon him in recognition of 
valuable services. 

Мв. Е. Н. W. CookE, who was chief accountant with the Bir- 


mingham Corporation Gas Department for many yea‘s, and has 


been appointed chief accountant with the Metropolitan-Vickers 
Electrical Co., Mancheater, bade farewell to the Gas Committee on 
Monday. 

Leck. (Staffordshire) Urban District Council has decided to 


increase the salary of the electrical engineer to £400 per annum, 


Horsham Urban District Council has increased the salary of the 
assistant engineer at the electrio lighting worke from £220 to 
£260 a year. 

Mr. F. HARMAN LEWIS, chief electrical engineer to the Leyton 
Urban District Council, on completing 21 years' service, has been 
presented by the staff and employés with a clock with Westminster 
tubular chimes. 

Мв, А. W. J. BEDBROOK bas resigned his position as managing 
director of the C.E.A., Ltd. His address is 140, Delaware Mansions, 
Maida Va'e, W. 

Messrs. Robinson & Hands Electrical Co., Ltd., of Birmingham, 
have just engaged Ma. S. GRAY, late of Messrs. J. H. Tucker & Co., 
Ltd., to take complete charge of their case- making department for 
the manufacture of fuseboard cases and general electrical 
wood work. 

The honour of O.B.E. has been conferred upon CAPTAIN JOHN 
WILSON, chief electrical engineer, Buenos Aires Western Railway, 


" guperintencing engineer of the Shandon Experimental Station. 


CAPTAIN THEODORE WILLIAM SMYTHE, Master of the Eastern 
Telegraph Со. в cable ship Alectra, has received a similar distiaction. 
Mr. P. Е. JOHNSON, late Chief Officer of Mesars, Siemens's cable 
ship Faraday, is made M.B.E. 

Obituary.— Mr. J. FiNDLAY.—The death is announced of Mr. 
James Findlay, for many years managing director of the Rugby 
Lamp Co., Ltd., Whose premises were taken over by the. B. F. H. 
Co., Ltd. 

MAJOR S. C. А. W AOE. —Тһе death is килей to have bici 
place at Hampstead of Major S. C. A. Wace, C. B. E., Royal Marine 
Artillery, head of the Wirelees Telegraphy Board. He was in 
charge of the wireless station at Malat during the war, and was 
the author of а hand- book on Wireless Telegraphy. 
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NEW. COMPANIES REGISTERED. - 


Anglo-Russian Engineering Co. (Birmingham), Ltd. 
(167. 4. — Private company. Registered May 4th. Capital, £l, in бв. 
вһагев. Го carry on the business of electricians, mechanical engineers. sup- 
hers of electricity, manufacturers of and dealers in electrical apparatus, &c. 
ihe subscribers (each with one share) are: J. B. Webb, 1, Teltord Avenue, 
Streatham, S. W. nage director, Anglo-Kussian Быш Co., Ltd.); 
J. Hastings, lee Mount, Yardley Wood Koad, Moseley, Birmingham, accoun- 
tant; V. Е. Whalley, Alyon, Dora Road, Small Heath, Birmingham, engi- 
neer. Lhe subscribers are to appoint the first directors. Secretary: J. 
е Registered office: 26, Guildhall Buildings, Stephenson Street, Bir- 
mingham. 


Wilkins Wire and Wire Ropes, Ltd. (167,584).—Private 
company. Kegistered Muy 18th. Capital, £125,000 in El shares. То take 
over the underluking, assets and liabilities of the Wilkins Wire Rope Co., 
Lid. (incorporated in 1904), and to carry on the business of wire and wire 
rope manulacturers, manufacturers of and dealers in mining, colliery and 
electrical machinery, electrical, mechanical, hydraufic, heating and ventilating 
engineers, ёс. Ihe subscribers (each with one share) are: Elsie L. Trollope, 
28, Crossways, Stoke Newington, N.16; A. J. Taylor, 28, Duncombe Road, 
Hornsey Rise, N.19, clerk. ‘ihe first directors are: S. Н. Hudson (chairman 
and permanent director), Т. Н. Hudson, General W. Wright Bemrose and A. 
S. Watson. Secretary: W. E. Bowley. Solicitor: Н. Clifton, 4, New Court, 
Lincoln's Inn, W. C. 


Catchpole & Maurice, Ltd. (167,613).—Private company. 
Registered May 17th, Capital, £5,000 in 1 shares. To take over the busi- 
ness of wholesale and export electrical and mechanical engineers and mer- 
chants formerly carried on by A. E. Catchpole and E. Maurice at Albion 
House, New Oxford Strect, W.C. The first directors are: A. E. a eae 
M, Broxholm Road, S.E.27; C. B. Maurice, Russell Square Mansions, W. C.; 
Е. W. Dennis, 15, Ventnor Villas, Hove; W. М. Scovell, 41, Lee Park, Black- 
heath. Solicitor: А. С. Hardy, 27, Chancery Lane, W.C. 
Albion House, 59-61, New Oxford Street, W. 

167,495) .—Private 


McReynolds Trolley Wheel Co., Ltd. 

company. Registered May 15th. Capital, £5,000 in 5s. shares. To carry on 
the business indicated by the title, und that of electric, railway, tramway, 
naval, marine and general engineers, &c. The subscribers (each with one 
share) are: E. M. Lloyd, 143, Mount View Road, Stroud Green, N.4, secre- 
tary; А. E. Hutton, 55, Kimberley Road, Stockwell, S.W.9, secretary. The 
subscribers are to appoint the first directors. Solicitors: Roney & Co., 42, 
New Broad Street, Е.С. Registered office: 11, Angel Court, Е.С. 


Dux Electric Quilt & Fibril, Ltd. (167,727).—Private com- 
pany. Registered May 28th. Capital, £10,000 in Æl shares. To take over 
the business of mattress manufacturers, engineers and agents carried on by 
W. Fairclough, H. Speakman, . К. Greenough and R. E. Beddoe as 
“ Hall and Co." and Fibril and Co.," together with certain British and 
Colonial patents for improvements in the manufacture of horsehair, devices 
for fastening ог securing ropes, rope handles, cords and the like, and im- 
provements in electric heating quilts, blankets and the like. The first 
directors are: Н. Speakman, The Walmsleys, Leigh Road, Leigh, Lancs.; 
T. R. Greenough, Beachwood, Leigh Road, Leigh, Lancs.; E. C. Beddoe, 
Tower Buildings, Wallgate, Wigan; E. R. Davies, 3, King Street, Wigan; 
G. A. Kirk, Electrical Works, Wilcock Street, Wigan; P. Gaskell, jun., 112, 
Park Road, Hiadley. Registered office: Dobb's Fold, Wallgate, Wigan. 


Telephone Manufacturing Co. (1920), Ltd. (167,634).— 
Registered May 20th. Capital, £600,000 in #1 shares. To take over the 
business of the Telephone Manufacturing Co., Ltd., and to carry on so far 
as is lawful the business of makers, sellers, hirers out, maintainers and 
workers of and dealers in telephones and telegraphs, &c. The first directors 
are: F. T. Jackson, 20, Herne Hill, S.E.; C. Cochran, 58, Newark Drive, 
Pollokshields, Glasgow; J. MacMahon, Sheriff Park House, Rutherglen, N.B. 
(all directors of London Telephone (N.S.) Co., Ltd, and other companies); 
Т. Н. Walker, 7, Linden Gardens, W.; C. E. Walker, 43,' Clifton Hill, 
Maida Vale, W.; C. Clare, 32, Eaton Terrace, S.W. (managing director, 
George Clare & Co., Ltd., &c.). Minimum cash subscription, 7 shares. 
Solicitors: Durrant, Cooper and Hambling, 70-71, Gracechurch Street, Е.С. 
Registered office: Hollingsworth Works, Martell Road, West Dulwich, S.E. 


H. & F. Moore, Ltd. (167,649).—Private company. Re- 
gistered May 21st. Capital, £2,000 in £1 shares. To carry on the business 
of machine builders, electricians, electrical, mechanical, motor, telephone 
and general engineers, &c., and to adopt an agreement with Н. Moore. The 
subscribers (each with one share) are: Mrs. C. Stanton, Albert Road, Hinck- 
ley; B. Gill, 49, Winchester Avenue, Leicester. Mrs. C. Stanton is first 
director, Secretary : F. E. Fordham, 19, Cank Street, Leicester. Registered 
office; Albert Mill, Hinckley, Leicestershire. 


National Electric Welding Co., Ltd. (107,631).—Private 
company. Registered May 20th. Capital, £10,000 in 21 shares (4,000 pre- 
ference). To carry on the business indicated by the title. The first directors 
are: F. E. Saunders, 63, Leigham Court Road, Streatham, S.W.; P. Buckley, 
New Oxford and Cambridge Club, 68, Pall Mall, S.W.; N. D. R. Bruce, 
Blythswood, 63, Leigham Court Road, Streatham, S.W.; H. C. Wright, 
Wychwood, Arlington Drive, Mapperley Park. Nottingham. Solicitor: W. H. 
Bellamy, Walter House, 418-425, Strand, W.C. Registered office; 6, Old 
Queen Street, Westminster. 


Taggart & Wilson, Ltd. (11,252).—Private company. 
Registered in Edinburgh May 20th. Capital, £6,000 in £1 shares. To carry 
on the business of general merchants, electricians, mechanical, electrical, gas, 
structural, water and general enginecrs, ironmongers, builders, &c. The 
aubscribers (each with one share) are: К. Taggart, Arcadia, Cathcart Street, 
Motherwell, builder; J. Wilson, Anwoth, Douglas Street, Motherwell, elec- 
trical engineer; J. Taggart, Coradinn, Catherine Street, Motherwell, motor 
engineer; T. Taggart, Kilnkoln, Catherine Street, Motherwell, motor engi- 
neer. The first directors are not named. Secretary: R. T. Ballantyne, 2, 
Windmillhill Street, Motherwell. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


International Electric Co., Ltd.—Mortgage debenture 
eharged on freehold land, factory and premises at Tottenham and company's 
general assets, including uncalled capital, dated May 6th, 1920, to secure all 
moneys due or to become due from company to Williams Deacons Banks, Ltd, 
Also satisfaction in full on Mav 5th, 1920 (a) of charge dated January 21st, 


1919, securing 225.500; (b) of mortgage dated February 8th, 1917, Securing the - 


sum then due or to become due. 


Edmundsen’s Electricity Corporation, Ltd.—Particulars 
of £100.000' prior Пеп debenture stock authorised January 18th, and covered 
by vur р ‘of ошату DUE wae amount issued, charged on mort- 
gage debentures In various companies and company's neral assets. 
Trustees: British Truet Association, » TE AEN 


Lamplongh Radiator and Engineering Co., Ltd.—Satis- 
fection in full on April S0th, 190 (a) of morteage or charge as collateral 
security dated September 8th, 1916. securing £12,000, and (b) mortgage or 
charge, dated May 16th, 1917, æcuring overdraft and genera] Indebtedness. . 


Registered office: 


Siemens Brothers Dynamo Works, Ltd.— Satisfaction E: 4 
full on ‘May 6th, 1920, of truet deed dated June 10th, 1907, securing £300, 
debentures. E | мш 

James Keith & Blackman Co., Ltd.—Satisfaction in Їй} 
of debentures dated October 29th, 1901, July 2lst, 1913, and May llth, 1915, 
securing 21,300. | QE 


National Telewriter Co., Ltd.—Issue on May 12th, 1920, 


of £130 debentures, part of a series. 


Smale & Collins, Ltd.-—Particulars of 42,478 debentures 
authorised April 26th, 1920, whole amount issued; charged on the company's 
undertaking and property, present and future, including uncalled capital sub- 
ject to prior charges. No trustecs. : E ЖОЛЫ ОУ . | 


Edmundson's Electricity Corporation; Ltd.—Particulars 
of £75,000 three-year notes authorised January 15th, and covered by trust 
deed dated April 13th, 1920, whole amount issued; charged on £190,060 prior 
lien debenture stock. Trustees: British Trusts Association, Ltd. 


Herne Bay Gas and Electricity Co., Ltd.—Issue on.May 
6th, 1920, of £2,600 debentures, part of a series. 


Surrey Electrical Co., Ltd.—Satisfaction in full on May 
7th, 1920, of debentures dated June 12th, 1919, securing 21,000. 


` 


CITY NOTES. 


In the course of his epeech at the annual 
meeting, held at West Hartlepool, on 
Monday, Mr. D. B. Morison said that а 
dividend of 18 per cent. had already been 
paid, and a further dividend of 12 per 
cent. was now due for payment, making 30 per cent. for 
the year. During the whole of last vear only three months 
were unaffected by labour troubles either in their own works 
or iu the shipyards to which they supplied machinery. Re- 
ferring to the heavy demands of the Inland Revenue, the 
speaker said that as provision for eflicient production waa 
imperative, there was good reason why sufficient monev 
should be left to them by the Inland Revenue to make good 
the destructive effects on their plant due to the highly 
abnormal conditions of working which prevailed throughout 
the war period. It was not a question of the relative money 
values of this or that machine before and after the war. 
The present inflation was simply a passing phase; what they 
as manufacturers had a right to expect was that the produc- 
tive efficiency of their plant should be adequately restored. 
Efficient production was vital to manufacturing euccess, and, 
if that efficiency had to remain seriously impaired because 
of the ravages of taxation, then their manufacturing position 
would be prejudiced to an extent that could only be revealed, 
all too late. when they were brought face to fnce with com- 
petition that they might be unable to withstand. With 
regard to the outlook, they had a verv full order book, but. 
on the other hand, the rate of production was deplorably 
low. Before the war the standard week was 53 hours, апа 
after making allowance for overtime on the one hand and 
sickness on the other, the average hours actually worked 
per man per week were approximately 53. Now, when the 
standard week was 47 hours, after making allówance Or 
overtime and sickness, the average hours actually worked 
per man per week was 44. There wae thus a net decrease 
in time worked of nine hours per week per man—or about 
17 per cent. Furthermore. and what was worse, the actual 
time now taken to complete a given amount of work was, 
on an average, nearly half as long again as before the war. 
In я business in which a vast amount of highly expensive 
machinery wae employed the effect of euch a decrease in its 
productive capacity as these facts and figures indicated, 
combined with the corresponding increase in working ex- 
penses per unit of work. must obviously he serions. For- 
tunatelv there was indications of an appreciation of the un- 
doubted fact that the costs of production were now so extra. 
vagantly hign that, if the continuous demands for still 
hicher wages were persisted in. commercial success would 
ult'matelv become impossible. 
and a slump—and unemplovment—must inevitahlv follow. 
The desideratum at the moment was the restoration of at 
least the pre-war output per man per hour. 


At the annual meeting, held on Mav 


Richardsons, 
Westgarth 
and Co., Ltd. 


Demand would then cesse, 


Calcutta 27th, the chairman said that the coal pasi- 
Electric Supply tion in India was now easier. and they · 
Corporation, had been able to place new contracta, but 
Ltd. the cost ner ton had considerably in- 


"AM creased. The increased cost of generation 
and distribution was referred to. Excess profits duty at 
£61.794 showed an increase of £29,794. The gg eta for 
excess profits duty in respect of the vesra 1917 and 1918 which 
had now been received. showed 297,794 over and shove the 


amount reserved for this nurnoae in the 7918 acconnta. and. . 


this sum added to the £34,070 reserved in respect of 1919 
made the total £61.74. 
the scheme for a retiring r-atuitv fund for the staff. which 
was sanctioned in 1917. Thev hod reverted to the pre-war 
avatem of я bonna to emplovéa based on net nrofits. This 


He now placed hefore the meeting . 


bonus had heen fixed at 2 ner cent. on the 1919 net profits, - 
and amounted to £4.834. The further reduction to я general - 


^ аппяв flat rate wae put. into force from March 1st. 1990. 
Considering that во many electric eupoly undertekings had 
raised their rates, their customers had every reeson to be 


е 
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estisfied with the reduction as’ regards the cost of their light- 
ing and fane. To the company it was & costly reduction, but 
they looked for increased demands for current at the very 
low rates now charged. After referring to the proposed bonus 
share distribution, for which they were capitalising 455, 000 
of the reserve fund, the speaker discussed the excess profits 
duty and the new corporation tax. He said it was to be 
hoped that before long some ineans would be found to obtain 
the necessary State revenue by & method which would bear 
less hardly on those companies whose datum level was & 
low one. In the case of this company, the increase of profits 
since 1914 had in no way been due to the war, but to the 
large increase in business due to capital expenditure shortly 
before 1914. | 
were decidedly bright. After five years of stagnation during 
the war, there were eigns of great activity in business in 
Calcutta, and a corresponding demand for electric power. 
Mr. Donkin, consulting engineer, visited Calcutta last winter, 
and he had reported ag to the best way of шш a pro- 
gramme to meet the situation. He recommended а very 
large and costly extension. * Notwithstanding that electric 
plant now cost just about double what it did before the war, 
they had decided to order two 15,000-kw. turbo-alternator sets 
with all accessories, for. delivery towards the end of next 
year. That order, large us it was, was justified, nay, neces- 
aitated, by the actual applications for current which had 
been so fur received. In addition, very large extensions of 
the general system were in hand, including new sub-stations 
and new cables. ‘Tne total cost incurred, or about to be in- 
curred, was well over one million sterling. Application had 
been made for an extension of the already large area of the 
company's supply, and arrangements were being made for 
spanning the Hooghley at Cossipore, to enable the new de- 
inands of districts on the opposite side of the river to be met. 
The new expenditure would involve more capital, and they 
wanted to increase the capital from 14 to 3 millions, part of 
which would be required at an early date. They expected 
to be able to arrunge easy terms of payment. In the exten- 
sions alluded to no mention was made of such projects as 
the electrification of suburban railways, and the introduction 
of tube railways, because although the subject was under 
diecussion, there was, so far, nothing definite to go upon. 
There were immense possibilities in Calcutta as regarded 
the demands for electric power, and at no very distant date 
they might have to come again for still further increase of 
capital. The chairman briefly referred to the Indian ex- 
change, and spoke highly of the work of the staff in Calcutta 
contributing to a very successful year in 1919. Mr. Wink- 
field, the agent and engineer in Calcutta, had retired after 
15 years' service, and Mr. J. T. Mertens, for many years 
deputy agent, had been appointed in his place. 

An extraordinary general meeting followed, at which the 
resolution was passed altering the articles so as to raise the 
preference dividend rate on the old shares from 5 per cent. 
to 6} per cent., raising new capital, &c. 

Mr. H. R. Beeton, presiding at the an- 
Brisbane Electric nual meeting, on Маў 27th. said that the 


Tramways present position as compared with the pre- 
Investment vious year was that whilst the operating 
Co., Ltd. expenses in Brisbane had increased by 


30,830, the receipts in Brisbane had in- 


creased by £34,220, but British and Colonial income tax had 
increased by £17,689, and in 1918 a refund was received of 
£11,414 on account of excess profits duty, whereas last year 
only £3,486 was received on the saine account. There had been 
increases of wages since October, 1918, of between 12 and 16 


per cent.. and 10 and 16 per cent. of the total receipts in . 


Brisbane of 2468.592, the amount paid in wages on operation 
account was £209,000. The speaker gave figures showing the 


growth of the undertaking, and eaid he believed that they . 


were the only company in the Commonwealth which had not 
raised its fares. Mr. Badger had felt it necessary, owing to 
failing health, to tender his resignation, and had left Brisbane. 
They were keeping his resignation in abeyance, and were con- 
etantly getting the benefit of his advice by correspondence. 


In the extraordinarv circumstances prevailing they had ap- . 


pointed a local board. The speaker proceeded to outline the 
main features of the Purchase Act passed bv the State of 
Queensland for the purchase of the companv's undertaking. 
Most of the electric light business had already been sold. A 
special resolution was passed recording deep gratitude to Mr. 
Badger for his long and conspicuous services to the company, 
and expressing hope for his speedy recovery. 

Mr. James Gray, presiding at the an- 


Madras Electric nual meeting, on Mav 28th, said that 


almost everv branch of the business had 


Supply 
Corporation, Ltd. developed during 1919. The chief trouble 


was to procure plant and materials to con- 
nect new consumers. 
necessarv, and until this was obtainable early next vear the 


engineering staff would be considerably taxed to meet de- 


mands. The revenue from lighting and fans increased bv 


£11,962, due, principally, to the ordinary expansion of busi- 
ness, but to some extent also to an increase of An. 1 in the. 


flat rate, which came into force on August Ist, and would 
operate for a period of three vears. 
increased by the comparatively sinall sum of £549, but this 


was entirely accounted for bv a reduction in demand for the 
tramways in consequence of а strike in the spring of last 


Apart froin the onus of taxation, the prospects 


Additional distributing plant was now . 


The revenue from power | 


year, which lasted over three weeks. The total revenue 
showed an improvement of £22,452 on that of 1918. On the 
debit side of the revenue account there was an increase under 
every heading, in consequence of the larger volume of business 


and of the upward trend in wages and cost of materials. The 


aggregate was £4,469 more than last year. The net revenue 
account was enhanced by £4,581, the dividend from their 
holding in the tramway company. The provision for depre- 


ciation and renewals had been increased from 49, 000 to. 


£14,000, which some inight consider excessive. Having regard 
however, to the greatly enhanced cost of renewals 


might continue for some years, and to the ordinary deprecia- 


tion of electrical apparatus which prevailed in Madrae in . 


consequence of the atmospheric conditions, it was in the best 


interests of the company to make liberal contributions until 
a substantial fund had been built up. After referring to the 
exchange adjustment account, the chairman mentioned the . 
They had on order - 


proposed further extensions of mains. 
four 250-&w. rotary converters and one water-tube boiler of 
a similar capacity to those now installed, and it was ho 


shipment would be made about the end of the year. Addi- : 


They 


tional mains would be available about the same time. 


also ‘contemplated ordering one 8,000-kw. turbo alternator. · 
In consequence of the steady growth of the demand, they | 
had practically no spares when one unit of the plant was. 
shut down for overhauling, and to remedy this and to provide 


for new business an additional turbo alternator was necessary, 


but shipment could not be expected in less than 19 months. . 


The cost of carrying out this programme would be approxi- 
mately £60,000 to £70,000. In view of the improved prospects 
the directors decided to postpone the issue of new shares until 


the results for 1919 had been ascertained. Advantage would 


be taken of а favourable opportunity of placing new capital, 


and, meantime, temporary arrangements had been made for 
their requirements. The tramways company again yielded a: 


dividend of 8 per cent., free of income tax. The traffic receipts 


which | 


increased 9 per cent., but expenditure in Madras rose 19.6 : 


per cent., due to higher wages and increased cost.of materials. 


However, the net revenue was sufficient to pay the usual 


dividend, to make proper provision for depreciation and re- 


newals, and to provide £1,000 for an employés' gratuity fund, 
also £3,000 for general reserve. 


Further labour troubles have : 


been experienced in Madras from which the tramways had - 


not been exempt, another strike having occurred on January 


26th last, and continued until February 4th. It having been . 


demonstrated that the cost of living had risen in greater ratio 


than wages, further increases and allowances were inade in - 
addition to the voluntary increases which had.been granted : 


bv both of their companies. Application had been made to 
Government, however, for sanction to increase the statutory 


fares, which were framed 98 years ago, when the spending : 


value of the rupee was much greater than at present. 
The N.V. Electrotechnische 


Artikelen : 


Dutch (late John Wolff & Со.), of Gouda, has 
Companies. resolved to рау a dividend of 12 per cent. 
for 1919 out of net profits amounting to 
60,000 florins. j 


The N. P. Nederlandsche Kabel Fabriek, of the Hague, has 


declared а dividend at the rate of 34 per cent. out of net 
profits of 707,000 florins in 1919, as compared with 28 per 
cent. and 582,000 florins respectively in the preceding year. 
The N.V. Metaaldraad Lampenfabriek Volt, of Tilburg, has 
decided to pay a dividend at the rate of 6 per cent. on the 


+ 


cumulative preference shares for 1919. As the company is 


entering on a community of interests with another under- 


taking the balance of the net profits for last year. instead of 


being applied to the payment of a dividend on the ordinary 


shares, is being devoted to the redemption of the profit par- . 


ticipating certificates. 
The report for 1919 of L. Zelander'a Electrotechnische en 
Technische Handels Vennootschap, of Amsterdam, states that 


the home demand for materials and motors was not eo great . 


ae in the previous years, and prices declined, whilst falling - 


exchange rendered it difficult to export at remunerative prices. 


The net profits perinit of the payment of a dividend of 7 per . 


cent. on the ordinary shares, this rate contraeting with 11 per 
cent. in 1918. 


Italian ' 
Companies. 


The report of the Sociétà Generale їйа- 
liana di Elettricita Edison (of Milan)—the 
largest Italian electrical company— with a 
capital of 96,000,000 lire, of which 74,400.000 
lire are paid up, gives an exhaustive exposition of the diffi- 
culties with which the Italian industry has at present to 
contend. Reference is made to the scarcitv and incredible 
dearness of materials. daily increasing delay in the execution 
of work by contractors, disorganisation of transport. con- 
tinuous increase in the cost, and the demands of workmen.. 
These causes, the report savs, constitute & powerful brake 


on the construction of new plant. with, in consequence. grave ' 


shortage in the amount of electrical energy available, to 
the pitch of sapping the industrial energies of the country. 
Allusion is then made to the efforts put forth by the Govern- 
ment to help the electrical industry. and the 40 lire 
per f. . subvention is characterised as absolutely laugh- 
able; with the present cost of materials, 
no more than 5 ner cent. of the prime cost. The 
tariff rises authorised are also regarded as absolutely inade- 
quate in view of the greater cost of working. The 


report calla for & revision of all these decrees, which should 


it amounts to . 
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be made more in harmony with existing economic conditions. 
An acute examination is also given of questions of capital 
and labour, the evils of workmen's organisations and their 
fallacious pretensions being thrown into relief. The balance 
sheet showed a net profit of 9,746,299 lire, allowing of divi- 
dends of 34 lire to the old shares to bearer, 34,568 lire among 
other shares, and 12,766 lire to shares issued during the 
present year, 107,345 lire being carried to the reserve. 

Of similar gloomy tenor аге the reports of other companies, 
and noteworthily those of the Società. Industrie telefoniche 
italiane Diglio (Milan), which, on its 0,000,000 lire capital, 
was unable to declare a dividend, its net profits being only 
80,447 lire. Workmen's agitations and the low output of the 
labourer are the reasons given. The Officine Elettroferroviarie 
(Milan), with 3,000,000 lire capital, was only able to dis- 
tribute 9 lire on its 100 lire shares, the cause alleged being 
the plight in which the whole manufacturing industry lay, in 
consequence of reduced production and the agitations of work- 
men. The Società Anonima Ing. V. Tedeschi (Turin), while 
distributing 12 lire on its 100 lire shares, also lays strong 
emphasis on the difficulties of all kinds besetting the working, 
especially those of labour, which, it says, is becoming daily 
dearer, and more undisciplined, new taxes, rising ex- 
change, &c. 


Electric Construction Co., Ltd.—The net profit for the 
. year ended March 315, 1920, after providing £6,304 for 
debenture interest and £10,000 for depreciation is £66,169, 
plus £38,669 brought forward, less 420, 000 paid on account 
of excess profits duty for the year ended March, 1919, making 
£84,839. After paying 7 per cent. on the preference shares 
and 74 per cent. for the year on the ordinary, both less tax, 
a bonus of 24 per cent. 18 to be paid on the ordinary, leavin 
£10,663 carried to general reserve (making it £100,000), and 
` £39,781 to be carried forward, subject to liability for excess 
. profits duty. The extensions of the works were only com- 
pleted in time to permit of their contributing in a small 
degree to the profits of the past year. The moulders’ strike, 
which lasted for 18 weeks, caused great disorganisation, which 
will continue to be felt during the new financial year. The 
enlarged premises, bowever, will permit of an increased 
turnover, and the volume of unexecuted orders exceeds that 
of any previous period. 


Peel-Conner Telephone Works, Ltd.—The profit and loss 
account shows a net profit for the year ended March 315%, 
1990, of £31,595. Of this, £10,000 has been put to general 
reserve and £5,000 to depreciation reserve. £16,595 remains, 
plus £8,560 brought forward. After paying the preference 
dividend, a dividend of 2s. per share, free of tax, and a bonus 
of 1s. per share, free of tux, are to be pus on the ordinary 
shares, leaving 48,155 to be carried forward. The works 
have been fully employed during the year. The great amount 
of orders in hand, as well as the growing demand for tele- 
phone equipment throughout the world, necessitates a con- 
siderable extension of the works. А site has been acquired 
near Coventry; factory buildings are in course of erection, 
and a quantity of plant has already been secured. The neces- 
sary funds for these extensions are being provided by the 
General Electric Co., Ltd. 


Austin Motor Co., Ltd.—After paying preference dividends 
for 1919, а bonus of one ordinary share is given for every 
two ordinary shares held, and there is carried to general 
reserve £425,000 to provide for liabilities to the Inland Re- 


venue and to leave a substantial proportion available for other : 


contingencies. With the same object it is proposed that the 
ordinary shareholders should not take any dividend in cash. 
Sir Reginald H. Brade (late Secretary to the War Office) has 
joined the board. The accounts for 1916, 1917, and 1918 are 
also now presented. | | 


Oldham, Ashton & Hyde Electric Tramways Co.. Ltd.— 
Net profit for 1919 £16,529, plus £4,957 brought forward. 
To reserve £10,000; 6 per cent. dividend on the ordinary 
© Shares; carried forward £5.987. The local authorities have 
given notice of intention to purchase the undertaking, and 
- arbitration proceedings relating to price will begin shortig. 
Bordeaux Electric Tramways Co.—The directors of the 
mpagnie caise des Tramways Electriques et Omnibus 
de Bordeaux announce payment of dividend as follows: 11,875 
frs. on registered shares by endorsement on certificate: 10,756 
frs. on bearer shares against coupon No. 33; 997.50 frs. for 


drawn shares, plus an action de jouissance." — Financial ` 


Times. 


Brisbane Electric Tramways Investment Co., Ltd.—Divi- 
dend of 8 per cent. per annum, free of tax, on the ordinary 


. shares for the half-year, making 8 per cent. for the year. | 


. £20,000 to reserve, carrying £38,876 forward. 

Cork Electric Tramways & Lighting Co., Ltd.—After 
Putting £6,500 to reserve for depreciation and renewals and 
: £4,000 to maintenance reserve, 5 per cent. is paid on the pre- 
. ference shares and £2,512 is carried forward. | 


Anglo-Argentine Tramwavs Co., Ltd.—Dividend of 5s. 6d. 


Per share, less tax, on the 54 per cent. cumulative first pre- | 


_ ference shares, being 12 months' arrears to June, 1918. 
Anderston Foundry Со., Ltd.—Final dividend 155. per 

share, making 18s. per share for year ended March, 1920. 

£10,000 to reserve. : DU M M 


Cork Electric Tramways & Lighting Co., Ltd.—Dividend : 
of 6 per cent. on the cumulative preference shares for 1919. 


Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent. on the common stock for the June quarter. ! 


Brazilian Traction, Light & Power Co., Ltd.—Quarterly 
dividend of 1j per cent. on cumulative preference shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


INTEREST this week has been taken up a good deal more by 
sport than by finance. Nevertheless, the latter absorbs a good 
deal of attention, and the tone in the Stock Exchange markets 
is а little firmer than it was. This is due to the expectation. 
that the War Profits Levy will be entirely dropped. On the ' 
other hand, cautious people aver tbat the Chancellor will have 
to get the money somehow, and that as the Treasury 52 per 
cent. 5-15 year bonds have so far proved a fiasco, more drastic . 
taxation wil be introduced later. Accordingly, it cannot be 
sald that the clouds of uncertainty are lightened to any great : 
extent. This being so, it is natural enough that investment 
demand should run mostly upon the gilt-edged stocks which . 
have been in such favour for the past three or four weeks. . 
Once more it is preference shares which command more sup- 
port than ordinary, while as for good debentures in well- 
known industrial concerns, such stocks are 80 scarce as to 
make their acquisition a matter of speculation as well, as in- 


vestlnent. 


The dulness of electric lighting shares continues to be a 
latter for some surprise. This does not materialise into buy- 
ing orders, and consequently the pressure to sell a hundred 
or two shares in any particular company has a pronounced 
ellect. County of London ordinary can be bought about 8 or 
а shade over, and at the level price they ehow а return of 
10 per cent. on the money, while the yield on Westminsters, 
as already indicated here, comes also to the round double 
figures. Kensingtons are lower at 44, Chelseas at 50s. Why 
this should be so Js а matter dithcult to explain, but the fact 
remains, and investors decline to be tempted with the oppor- 
tunities offered them in this department. 

General Electric 6} per cent. first preference can be bought 
at 18s. 6d., giving 7 per cent. on the money, and the 7} per 
cent. B preference at 198. 6d. return 72 per cent. Vickers 
5 per cent. preference, tax free up to 6s., are on offer at 198., 
returning 54 per cent. net, equal to 73 per cent., less tax. 
company's issued capital ig six million sterling, and there are 
reserves of rather over 23 millions sterling. Armstrong 64 per 
cent. new third preference stand at 18s., uffording 71 per cent. 
on the money. Another tax-free investment is the A pre- 
ference of Adelaide Electric Supply. The shares can be 
bought at 19s. Öd., giving õ per cent. on the money net, 
equal to 73 per cent., less tax, and the Lancashire Power 
Construction 6 per cent. tax free first preference at 19s. 6d. 
yield 64 net, the shares being convertible into ordinary up to 
June, 1923. 

The remarkable traffics published by the London General 
Omnibus Company of the number of passengers carried in the 
Whitsun week, togetber with the forthcoming developments 
in the way of extending motor-’buses into the country, and 
on pneumatic tires, strengthens the impression that the 
Underground Electric 6 per cent. Income bonds are by no. 
means over-valued at their present price of 614. It is pos- 
sible enough there may be further reduction in the dividend 
this half-year, and those who buy the bonds will do so with 
the intention of putting them away and waiting for better 
times. Until the company is given power to raise its fares, 
there is not likely to be much attention paid to the bonds, 
but as soon as the Undergrounds do get upon a business 
basis, there will come sharp improvements in the various 
issues. It is, of course, as a lock-up that the bonds are pointed 
out as unduly depressed. For income purposes, they hold out 
little attraction as present. 

One of the features of the week is a smart rise in Brazilian . 
Traction Common shares, the price spurting to 54 before any 
number of shares were dislodged. The price at 53 ig 34 higher 
on balance. Talk is reviving of the company being able to 
resume its one per cent. quarterly dividends in the near 
future. The last distribution made was in January, 1917, so 
shareholders have been wandering in the wilderness for 3} 
vears without any reward for their patience. The shares 
having been held largely in Paris and Brussels, recent Con- . 
tinental selling included these amongst other securities which . 
the foreign holders endeavoured to melt into cash for what 
the shares could fetch. It may be argued that even a re- 
sumption of 4 per cent. annual dividends would not make the 


shares particularly attractive at 53, but here again it must be 


recognised that in the enorinous field open for profitable work- 
ing in Brazil, ae soon as the unfavourable conditions become 
dissolved, prospects will brighten materially. Meanwhile, | 
dollar securities of Brazil and the United States have been : 
hardening up a little after their fall of a. week ago, but prices 


— 
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аге put up and down, more in accordance, of course, with the 
movements in rates of exchange than with any particular 
businegs in the etocks. 

Méxican securities are a little better, although the actual 
alterations are small. Anglo-Argentine Trams keep their im- 
provement. British Columbian deferred is harder at 45%, and 
the 41 per cent. debenture gained 4 at 594. | 

Amongst telegraphs and cable ehares, a fall of 5 has lowered 
Indo-European to 35. 'The price has dropped sharply since 

the announcement of the reduction in dividend. West India 
and Panama have recovered a trifle after their heavy fall. 
The first and second preferences, however, remain about £5 
"e share nominally, the first having last changed hands at 

. ten days ago. Marconis developed a fair amount of 
etrength, and at 3 5/16 show a gain of 3/16 on the week. 
Marconi Marines have risen to 2}. | 

Callenders are now quoted in their £1 shape, instead of £5 
as heretofore. The price at 14 is nominally 10s. lower than 
it stood at £8 before the splitting. The preference shares at 
188. 9d. are practically the eame aa they were before the altera- 
tion occurred in them also. General Electric ordinary at 32s. 
are ninepence better. British Insulated have eased off a trifle, 
and other movements are of little moment. Rubber ehares 
keep tolerably steady, and with the price of the commodity 
once more over a florin per Ib., there is a slight disposition 
on the part of the public to pick up shares when the latter 
come in cheaply. e armament group is fairly hard, but 
in all the sections devoted to industrial shares, the fear of 
what effect may be produced upon profits by the 60 per cent. 
E.P.D. is a predominant factor. Rumour still sports with the 
idea that the increase of 20 per cent. may be dropped, but no 
particular importance attaches to this improbability. E 


SHARE LIST OF ELEOTRIOAL OOMPANTES. 
Б ' | Номк ELECTRICITY COMPANIES, | 
Dividend Price 


| — — June 1, Yield 
| 1918. 1919. 1920. Rise or fall. p. o. 
рюп 993 ee ee 8 12 — £9 8 
Charing Cross Ord as А 1 — 9 6 
©. „do. У do 44 Pref... & кы 2 -4 8 р 
City of London e" 8 10 1 — 8111 
„ do. 6 per cont. Pref. . 6 6 177 — 71 
County of London .. 1 8 — Bh — i 9 17 
do da. 6 percent, Pref. 8 6 8i — i 7 6 
Kensington Ordinary . œ 6 T? 1 — à 7 15 
London Bleotric ee os oe Na ba] 11 === 6 0 
do. do, O6peroent. Pref... 6 6 — 9 4 
Me ee oe eo $ ee b 6 — 10 8 
do. i 4 т oent. Pref. oe 4 $$ == 8 0 
Bt. James’ an Mall. .. 10 13 — 8 161 
South London ee ee ee Б 6 — 9 19 
Bouth Metropolitan Pref...  .. 7 1 1 - 3.0 
Westminster Ordinary... „ 8 10 Б — 10 0 
e О TkLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. ee ee 6 6 т — 1 16 
do. Def ` d , 888 Wa 180 — 8 2 
Chile Telephone oe oe 8 ^ 6 5 2 t — ч Ы | 18 
Cuba Sab. Ord. Sa 955 s 1 1 — 7 7 
Bastern Extension ec ee ee B 10 | 16 == *$ 18 
Bastern Tel. Ord. ee ee ee 8 10 1684 — 86 11 
do. do. s imd as 6 6 — 71 
ресе онла Tel. T Er oH T4 - 1 i 
Marconi ee oe +0 oe 95 Bi + a 7 11 
Oriental Telephone Ord. .. .. 10 1% 15 — 4 16 
United R. Plate Tel. oe ec 8 — — 5 6 
West Indis and Paname .. x т — 1 — k — 
Western Telegraph. 0 ee ee 10 163 — 66 7 
Номе Rails 
Central London Ord. Assented .. 4 é 443 — 819 9 
Metropolitan .. 2 vs t 1 1 19 6 8 2 
U bur and Electr Ordinary.. Nil Nü E = Nil 
n о Jo — 
do. do. A .. Nil Nil 4l- — Nil 
do. do. Income .. 6 4 603 — 6 13 8 
Fonz ion Trams, &c. 
Anglo-Arg. Trams. First Pref. .. Nil ‘Nil Bi — — 
do, do. 9nd Pref. — — 8 — — 
Brasil Traotions  .. ; "E = — 53 4 8) — 
Bombay Eleotrio Pref.  .. NA 6 6 1 — 411 8 
British Columbia leo. Rly. Pfoe. 5 5 — 9 2 0 
do. do. Preferrred a4 Б 48 — 10 6 2 
do. do. Deferred N B 45 +1 6 11 10 
do, do. Deb. T" E b +$ 8 2 0 
Mexico Trams Б per cent. Bonds.. N 284 — Nil 
do. 6 per cent. Bonds NU Nil 20; — Nil 
do. ° е Nil 2 — ип 
ёо, ist Bonds . Nu Nil 43 4 1$ = 
MANUFACTURING COMPANIES. 
Baboook & Wilcox oe 0 0 ° 16 -— 94 — 5 4 
British Aluminium Ord. .. .. 10 10 1А — 9 8 
British Insulated Ord. T . 1% 16 123 + 4d 8 2 
Oallenders * oe ee oe 25 — 1$ — $ 8 8 
Ve а 64 Pret. oe oe ee 64 68 18,9 жр f 18 
Castner. Kellner “ө ое Фе 20 — 4 — ; 5 0 
Orompton Ord. ee oe ee 10 — 92J- 4 6d. 9 1 1 
Bdison-Swan, ‘' A ex „ 10 — 1 — 8 8 
do. do. b per cent. Deb, ЕТ b b | = 6 б 
Bleotrio Construction | .. ee 10 — 217 — 9 10 
Gen. Hleo. Pret. oe . 90 64 64 18/6 4.64. 7 0 
do. Ord. ee ее 10 — 82/. +94. *д 5 
d à ee з 0 ee ee g^ g^ 3 — 323 4 
0. E ret. е ье ee ee == 
India-Rubber. Ф ee oe ee 10 = ist — d i 11 0 
Met.-Vickers Pref, .. we ie 46 9 24 — 6 18 6 
Siemens Ord... ee ee ee 10 10 25 /- ече 27 18 10 
Telegraph Con. . 99 90 224 eS % 6 8 


* Dividends paid free of Income Tax, 
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MARKET QUOTATIONS. | 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, June 1st. 


LI 
CHEMICALS, ас. | Latent | Роне 
| | 
a Acid, Oxalic see eon е. ese per lb. | 2/10 
а Ammoniac Sal 15 85 .. per ton £100 
a Ammonis, Muriate (large crystal) " £92 
a Bisulphide of Carbon " Ts " dis 305 
а Borax TS эзе SN See " , £4 | one 
a Copper Sulphate  ... 8 РЖ » £48 £1 dec. 
a Potash, Chlorate  ... A .. рег lb. 1/- " 
a „  Perchlorate P 178 ө; 
а Bhellao „. „. у. . per ot. £29 10s 20/- inc. 
a Sulphate of Magnesia ..  .. рег ton £18 22 
a Bulphur, Sublimed Flowers "x " | 298 E 
a m Lump E oes sis T | £26 
a Soda, Chlorate A ы .. per lb. ва. 
а, Cereals es 0e o. рег ton £12 
a Sodium. ichromate, casks .. per lb. S 
METALS, &c. 
g Babbitt’s Metal Ingots  ... .. рег ton 4118 to £845 
с Brass (rolled metal 2“ to 19" basis) per lb. 1/8 41. dec. 
€ „ ubes (solid drawn)... mS T 1/54 to 1/6 30 dec, 
„ Wire, basis, s be is 1/38 11. дес. 
с Copper Tubes (solid drawn) 1/84 41. eec 
g » Bars (best selected) per ton 2161 £4 dec, 
g » Sheet. i M 885 5 #161 £4 дес, 
g „ Rod eae E 5% Т £161 £4 deo 
d н — (Eleotrolytic) Bars Rd i £109 £6 deo. 
d eet 99 Sheets rl 757 £156 é 
d 55 75 Wire Rods.. " £124 £5 dec 
d » " H © W ee per lb. 1/4 jid dec 
f Ebonite Rod ... wes s Ce» s o es 77 8/- 
m Bheet ene eee eos » 3/6 
n German Bilver Wire ne Р Т 8/- Ду 
A Gutta-percha, fine „| 18/- ЕТ 
h india-rubber, Para fine " 2/14 11d. de». 
4 Iron Pig (Cleveland Warrants) ... per ton Nom. De 
„ Wire, galv. No. 8, P.O. qual. „ | £67 = 
g Lead, English Pig. , £10 108. x 
g Mercury ... ... Sos ns .. per bot £17 10s. vo £18 48 108. vo £7 dec · 
e Mica (in original cases) small . per lb. 6d. to 4/6 a 
ө n ` » „ medium.. ” | 5/- to 10/. Wa 
ө » " » large .. »" 12/6 to 25/- & up 802 i 
g Phosphor Bronze, plain castinga i | 1/6 to 1/1 | Кы 
g nF „ rolled bars and rods б 2/2 to 2/6 Id. do. 
g f Cs 9 rolled strip & Bheet [T] ы 2/3 to 2/9 у "es 
а Silicium Bronze Wire .. per ib. 1/113 2 
т Steel, Magnet, in bars oe » | 1/8 id. ino. 
g Tin. Block (English) . . per ton 427810 n elo to £11 dec. 
n „ Wire, Nos. 1 to 16 .. per lb). 4 ба, dec. 
White Anti. friction Metals . per ton 290 to £345 ol 
| 
Quotations supplied by— 
a G. Boor & Co. | g James & Ar А 
c Thos. Bolton & Sons, Ltd. A Edward Till & Co. 
d Frederick Smith & Co. i Bolliog & Lowe. ; 
e F. Wiggins & Sons. ( Richard Johnson & Nephew, 144. 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. | 


Licensing Wiremen.— Most of the principal cities in 
New Zealand have licensed wiremen for eome ten years, and 
have found that the application of the eystem was necessary 
in the interests of satisfactory workmanship. When the 
Victorian echeme was put before the Australian Electricity 
Commissioners, who had been empowered by Parliament to 
make the necessary regulations, they eliminated the clause 
providing for the licensing of the electrical contractor—the 
employer, as well as the employé. The regulations were 
passed by the State Executive Council in March, and the 
rules came into operation on April lst last, but already efforts ' 
are being nade to amend them во as to include the rejected 
clause, which is considered to be vital to the issue, for it is 
contended that an employer may расе the licensed employé 
in an.invidious position by supplying him with material 
about which he has scruples. The scope of the examinations 
for licences may include tests in calculation, practical work, 


` eketching, and knowledge of such rules as may be prescribed, 


and the Commissioners may determine that oral, written, or 
ractical tests shall be employed. No fees will be charged 
for examinations or for the licence. The Commissioners may 
grant licences to wiremen holding licences in another State, 
providing that the Commissioners are satisfied with the 
system of licensing in that State. Applicants may be exempt . 
who have passed an equivalent examination held by an ap-.: 


proved body. 


Static Charges on Motor Lorries, —- According to 
La Feuille, motor lorries running between Gabès and Tatouine -~ 
often become charged with electricity during sirocco storms, · 
and when the drivers grasp the starting handle for re-starting > 
after а stop they are liable to receive severe shocks. · 
phenomenon is ascribed to the discharge of electrically charged 
particles of sand on to the chassis, the charge being main- 
tained owing to the good insulation of the vehicle from the 
ground by ite rubber tires. The drivers attach trailing wires 
to the vehicles in order to allow the charge to flow to earth.— 
Technical Review. Ў 
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. WHAT IS THE CONTRACTOR DOING? 


[COMMUNICATED. ] 


Domestic electrification is in a state of arrested develop- 


ment: not technically, for lack of enterprise and 
inventiveness cannot be charged against the engineer. He 
has done Ais part, and has designed a wonderful range of 
highly-efficient appliances for heating, cooking, cleaning— 
in fact, for every household purpose involving the use of 
heat or mechanical energy. Supply stations are partly to 
blame, because many of them have not encouraged, and 
some have quite definitely discouraged by the imposition of 
high rates, the non-lighting applications of electricity. 

This, of course, is a serious handicap; but undoubtedly 
the chief responsibility for the suspended animation of the 
electrical industry reste on the shoulders of the contraetor. 
After all, it is his business to create a demand for electrical 
appliances, and once the demand is created, everything else 
must inevitably follow. The attitude of the average con- 
tractor seems to be one of hopeless resignation to an unkind 
and gas-engineered fate. He does not seem to realise his 
responsibility in the matter; he cannot see chat he is the 
master of his own fate. And yet there is no doubt but that 
if the retail side of the business would only bestir itself, we 
might soon look for that happy day when electric boilers 

shall be as common and unregarded as the gas ring. 

What is the contractor doing to advance electrical 
interests? In ninety-nine cases out of a hundred, the 
answer is Nothing.“ He opens a small shop, fills the 
window with a miscellaneous collection of uninteresting 
articles, such as tumbler switches, ceiling rosea, &c., witb, 
perhaps, a single flat-iron and a kettle to give an air of 
modernity to the display. And then he waits for business 
to come to him. Occasionally he carries out a small 
wiring job, and, perhaps, supplies the fittings therefor, 
although frequently the householder has already bought them 
from a West-End showroom. But he does not, and apparently 
will not, regard his business premises primarily as a shop 
where goods are stocked in sufficient quantities and sold 
over the counter. Ten to one, if you call on any suburban 
electrical contractor, and ask for any ordinary heating or 
cooking device, you will be told that it can only be obtained 
by placing an order in advance. There may be а single 
piece of apparatus for demonstration purposes, but even 
that is doubtful. Sometimes bread and butter articles, 
like lamps and shades and simple fittings, cannot be 
obtained. ee Se 

Bad deliveries, small production, and other manufacturing 
shortcomings may be urged as an excuse, but the excuse 
is not adequate. Things were just as bad before the war. 
The trouble is that the ordinary contractor will not place 
a stock order for anything beyond a few wiring accessories. 
It is obviously impossible to conduct a successful retail 
business without a stock; people simply will not buy 
without seeing. Naturally enough, when а householder 
does want any piece of electrical apparatus, he goes to one 
of the big electrical showrooms in the West End or City, 
or to а department stores, where he can almost be certain of 
finding the things he desires to purchase. "That this pro- 
cedure should be necessary is а damning indictment against 
the contractor, and constitutes а serious hindrance to the 
extension of electrical service. 

It would probably improve matters if the manufacturers 
of cookers, irons, fans, &c., were to advertise their products 
to the general public. This would create a demand ; but, 
after all, the contractor has no business to rely on the 
advertising of his suppliers. He should be able to create 
and supply his own demand. 

The first essential of a successful electrical retail business is, 
therefore, an adequate stock of every sort of domestic appli- 
ance. This would naturally involve capital expenditure, but 
nothing can be done nowadays without capital ; and, in any 
case, an enterprising man should experience no difficulty in 
raising the necessary money. 

Having acquired a stock the question of disposal arises ; 
and it may be taken for granted that, without some form of 


publicity, electrical appliances cannot be sold. On the 
otber hand, we know from American experience that pro- 
perly advertised (and any piece of electrical appliance 
simply bristles with talking points), these things can be 
sold with the greatest ease, and with a good margin of 
profit. Electric cookers, cleaners, &c., are necessarily more 
expensive than their prototypes, and, therefore, aKhough 
they may tempt, they do not compel the casual customer. 
When demonstrated, or otherwise advertised, their advan- 
tages are so obvious and convincing, that most people will 
pay any reasonable price to secure such valuable domestic 
help. They can be made to consider the transaction, not as an 
unrelated acquisition, but as a productive investment, with 
regard to which it would be absurd to grudge ha’pennies in 
first cost. 

How is the contractor to advertise his wares? As a rule, 
Press advertising will not be suitable because the con- 
tractor’s field is necessarily local, and local papers are not 
generally read by the kind of people who are most likely to 
buy. Опе very effective and cheap method of advertising 
is by means of window displays. Not the sort of display 
indulged in by the ordinary contractor, who appears to imagine 
that passers-by will be cajoled by a dusty and variegated 
collection of wiring accessories which remains essentially 
unchanged from season to season and from year to 
year. The window must be made arresting, attractive, 
and convincing, and in order to secure these charac- 
teristics there must always be a central point of 
interest, such ав а vacuum sweeper, a washer, or а show 
of fans or irons, which should be fully described by 
means of legibly-written cards. It is not enough to mark 
an article, ** Washing machine, 100 volts "—that will never 
sell a thing costing upwards of £40. The window-card 
should enumerate the chief advantages of the appliance in 
such a way that he who rons may read, and he who stays 
will be, if not induced to purchase, at least convinced that 
by not doing so he is neglecting a duty to his household. 

A lot may also be done with the form (or, preferably, the 
personal) letter. А carefully-written letter, describing a 
particular piece of apparatus and mentioning others, and 


asking for an appointment, will almost certainly bring a . 


considerable number of inquiries, of which a good propor- 
tion might, by skilful demonstration, be turned into sales. 
It is the writer’s personal opinion that a great deal of 
business could be done by simply calling on consumers with 
small appliances and trying to sell them on the spot. This 
work, of course, would require a man (or woman) of good 
address and appearance, who knows the talking points from 
AtoZ. There is little doubt but that hundreds of irons, 
hot-plates, kettles, fans, &c., could be sold in this way to 
people who might never enter the contractor’s shop. 

There is a block of moderately expensive flats in a western 
suburb of London, in which 90 per cent. of the tenants 
use electric light, but not more than 1 or 2 per cent. use 
electricity for any other purpose. These people could well 
afford to buy and use any of the small appliances suitable 
for lighting circüits, and a pleasant and persuasive sales- 
man who succeeded in interviewing the tenants (and why 
should he not ?) would do excellent business. A demon- 
stration on site is во much more convincing than in a shop, 
although, of course, every contractor should possess a well- 
equipped demonstration room. 

The fringe of the electrical appliance business has hardly 
been touched as yet. It is evident that the contractor is 
the most potent factor in the problem, and that without his 
intelligent co-operation the most valuable public utility in 
the world will stay where it is—playing second fiddle to the 
enterprising mediocrity of coal gas. The contractor must 
stock and advertise the things he hopes to sell. To expect 
to sell them in any other way betokens the foolish optimism 
of the proverb-maker who said that good wine needs no 
bush. As a matter of fact, it needs the best and most 
elaborate bush available. | | 


780 


— — 


THE ELECTRICAL REVIEW. уо, 86, No. 2,219, JUNE 4, 1930. 


THE FOREMAN IN THE ENGINEERING 
INDUSTRIES. | 


By HARTLAND SEYMOUR. 


THE exact status and responsibilities of the foreman are, 
just now, receiving а good deal of attention in the engin- 
eering industries. Having held the position of a foreman in 
a machine shop, the writer is naturally exceedingly interested 
in the various discussions to which he has listened during 
the past few weeks. 

Apparently the foreman in the engineering industries is 
the guide, philosopher, and friend " of the shop operative. 
His business is to represent the management. Among his 
duties he is primarily responsible for the discipline of his 
men, finding jobs to suit these men, and seeing to it that 
they keep to schedule on the work. 

The foremost quality of any foreman always has been, 
is, and always will be, in spite of scientifically-planned 
schedules, the knack of handling men. Not that this is 
the only essential quality of a good foreman —he must know 
his trade thoroughly, besides which, he should possess 
teaching qualities, in order that he may impart his know- 
ledge to his subordinates. ИК 

He should, moreover, be а keen observer of men and 
methods, so that оп one hand he may be able to size а man 
up and pigeonhole him for а job, and, on the other hand, 
that he may be able to suggest improvements in methods of 
production. 

Now that manufacturing processes are becoming more 
specialised aud standardised, technical knowledge is more 
essential in a foreman. That is to say, in the “line,” or 
military type of works organisation, the foreman was more 
of an organiser than a technical expert. 

In this type of management the foreman was usually 
trained in the shop over which he was subsequently placed 
in authority. The fact that he was a better workman than 
his colleagues, and that he possessed tact and loyalty, usually 
secured for him the position of authority. Now, however, 
in the “ staff,” or functional organisation, the foreman must 
be a technical expert, so that he can convey the orders of the 
chemist or the engineer to operatives engaged on that 
particular line, irrespective of departmental or shop 
authority. 

To fulfil his duties and responsibilities in the latter type 
. Of organisation, the foreman must not possess technical 
knowledge only, he must have executive ability, and be 
able to impart knowledge and convey instructions in a 
simple and straightforward manner. 

In the “line” management organisations, superin- 
tendente, as a rule, preferred to make a foreman of one of 
their own men—that is, a man who had been trained 
in their own shops. 
possesses many advantages. The foreman will be acquainted 
with the personnel of the works, will understand the various 
trades in the shops, and will be conversant with the firm’s 
methods. Farther, if a man is selected from among his 
fellow-workmen and placed in authority, it will encourage the 
others, which is not the case if positions of authority are 
given to imported men. Moreover, each man is then 
given an objective, во to speak. 

The writer very well remembers atypical case of a man 
in the shops who showed he was suited to authoritative 
control. This man was a first-class mechanic. But, more 
than this, he was a born leader. Middle-aged, his sane 
eounsels and foresight were constantly being appealed to hy 
younger and less-experienced men. Ile was generally called 
upon to arbitrate in quarrels between the men, he was 
invariably their spokesinan at interviews with the manage- 


ment, and was often consulted by the existing foreman on 


such matters as discipline and manufacturing methods. 

When the existing foreman left, this man was promoted, 
but the authorities were in doubt about placing him 
over his fellow men. They considered that jealousy and 
consequent friction would be avoided if he were placed in 
authority over another department.  llowever, he was tried 
in his old shop, and proved а complete success. Не is now 
works manager of the same factory. 


It is quite obvious that this system 


Various authorities have declared that the poaition of 
foreman is one of the most difficult to und e. When 
one considers what the majority of managers expect from 
their foreman, this statement is not surprising. He was 
considered a very convenient executive to come down оп” 
if things did not go properly, and some managers did not 
worry very much if the foreman was provided with the 
necessary accessories to perform his task in an efficient 
manner or not. | 

It is not always necessary for a foreman to be a manipu- 
lator. but this quality is always desirable, as a man without 
it lacks the demonstrative quality when directing operations, 
which quality ig, of course, of more practical utility than 
any other. Further, the workmen will always respect a man 
who is better at their jobs than they themselves are far 
more than they will а man who is an expert organiser and 
capable of co-ordinating their efforts to obtain the best 
results, but, at the same time, who lacks the ability to show 
exactly how." 

Opinion apparently varies from factory to factory on the 
subject of education as a necessary quality in а fore- 
man. Some managers hold that education is unnecessary 
as long as the foreman has а thorough knowledge of his 
trade and possesses executive ability. Others maintain that 
education is highly important—in fact, is essential in & 
foreman. | 

However, most progressive managers, to the writer’s 
knowledge, hold to the former view. That is to say, these 
managers do not believe that education of a high order is 
essential to an organiser. Theory alone would not, of course, 
make a good foreman. Some of the best of this class are 
men who have been right through the shops from apprentice- 
ship, who have attended evening classes at technical schools, 
and who are wide readers and students of manufacturing 
processes and industrial economica. 

Foremen, along with works managers, аге rapidly 
becoming more clearly defined —in fact, industrial adminis- 
tration is going to be a definite profession. Some day this 
will be attained, with degrees and diplomas from an 
institute formed for the purpose of training organisers on 
scientific lines, and combining, in their proper proportions, 
theory and practice. 


POWER FACTOR FROM THE BUSINESS 
MAN'S POINT OF VIEW. 


Bv C. TURNBULL. 


INTRODUCTION :— The importance of power factor to the 
commercial welfare of electricity undertakings can hardly 
be over-estimated. Engineers are now coming to the 
conclusion that low-power-factor energy must be charged 
for at a higher rate than the energy taken at unity power 
factor. The difficulty in doing this is that, во far, it has 
been found very difficult to explain the meaning of the 
phrase power factor to consumers whose training is of a 
commercial nature. If one cannot explain it to the con- 
sumer, it becomes almost impossible to charge him for it. 
Engineers have frequently tried to explain it from а 
technical point of view, but they usually leave the con- 
sumer in a hopeless fog, with his mind firmly made up 
that he will not pay for anything so elusive. as wattless 
current. | 

In the following article an attempt is made to explain 
power factor from the business man’s point of view. If 
this method makes it possible to charge consumers for the 
waste of energy aud money involved hy low power factor, 
its inclusion in the columns of the EI.ECrRICAL REVIEW 
will be justified. 


Power Facrog EXPLAINED COMMERCIALLY, 


If a man were to draw £130 from the bank, and then 
immediately afterwards return £30, he would be debited 
with £100. In that respect he would stand in the books 
just as if he had drawn £100 in the first case, but һе would 
have caused much unnecessary work, and would be а 
nuisance, 


rr. = ] Е —__---- 
уха те Ur . S E С ЧИЕ TED ca Ceca cur dC , RR ⏑ ⏑ ⏑‚ꝙꝙ ‚—⏑‚⏑ S E ETE j˙7˖rÜO—2—T——— rdc dre (UL NEC E 1e. ——˙—— eS a 


Vol. 86. No. 2,219, JUNE 4, 1930.] 


THE ELECTRICAL REVIEW. 


181 


Now certain electric motors act like the undesirable 
bank customer. Instead of drawing their current, from the 
mains, to convert it right away into useful work, during 
part of a revolution thev draw more current than they need, 
and return the surplus to the mains during the other part 
of the revolution. 

Thus certain 100-H.P. motors will take 180 н.р. for part 
of the time, but instead of using the extra 80 H. P., like the 
undesirable bank customer, they keep putting it back into 
the mains immediately afterwards. | | 

The effect, therefore, is that the mains must have 
sufficient capacity to deal with the additional 30 н.р. which 
oscillates to and fro between them and the motor, in 
addition to the 100 H. p. actually required, making a mains 
capacity of 130 H.P. altogether. 

Àn ordinary measuring instrument, in fact, shows a 
consumption of 130 f. P., but a specially-designed instru- 
ment discloses the fact that 30 н.р. is what may be called 
an oscillating power; that is, instead of being used, it 
passes into the motor for a short time, and immediately 
afterwards passes from the motor back again into the mains. 

It is, in fact, like the £80 which the man drew from the 
bank in excess of his requirements, but which he imme- 
diately returned. 

The banks have recognised that such transactions should 
not pass without charge. The man who pays, say, 
£10,000 into the bank, and draws out £11,000 by 
numerous cheques, leaving ап overdraft of £1,000, pays 
more bank charges than the man who gets a clean over- 
draft of $1,000. In short, а bank customer pays on his 
turnover, and not merely on the balance. 

Suppliers of electricity have found out that they must 
foliow the precedent set by the bankers. If two consumers 
have 100-Н.Р. motors, and if the motor of one takes a clean 
100 Н.Р. from the mains, while that of the other takes an 
additional 30 н.р., which it immediately returns to the 
mains, then the first one must have a lower rate than the 
second. | 

For the imperfect type of motor the electricity works 
must lay down, in some cases, hundreds of thousands of 


pounds worth of plant which produces no useful effect, but 
which is merely occupied in dealing with the useless power 
Which oscillates to and fro from the mains to the motors, and 
back again from the motors to the mains. 

To this explanation we may add some technical terms, 
which consumers will find useful. | 

The power factor of & motor is the correction which must 
be applied to give its real power. Thus in the case of the 
motor which takes 100 H.P. from the mains without any 
oscillating power at all, the power factor is 100 per cent. 
All the power is used. | 

Where the motor takes 180 н.р. from the mains, while it 
returns 30 Н.Р. back again as an oscillating power, the 
power factor is 77 per cent. The reason for this is that if 
we take 77 per cent. of the apparent power, namely, 130 H. P., 
we get 100 H.P., which is the real power which the motor 
absorbs from the mains. | 

Turning to our analogy, if a bank customer continually 
presented cheques for sums of £180 at а time, and imme- 
diately returned £30 before leaving the bank counter, he 
might be called а 77 per cent. man, because he only took 
out 77 per cent. of the money indicated on his cheque. 

Users of electric motors may naturally ask if they 
cannot get motors which will use the energy directly 
withont developing an oscillating current. 'The answer to 
this is not only that such motors can be got, but that the 
imperfect type of motor can be corrected so that it will 
work without oscillating currents. While these improve- 
ments cost money, they bring about a great saving in the 
cost of supply, which is naturally beneficial to users of 
electric motors. | | 

These facts have been set out to enlist the sympathies 
of consumers in the problem, and to get their help to reduce 
the cost of energy. If the supply authorities have to deal 
with motors which, as many do, return to the mains as much 
as half the current which they take, then the plant which 
supplies the current must cost something like double the 
money that it would cost if the motors were efficient. 
Efficient motors mean economy in supply, and that means, 
what everyone want&—-CHEAP ENEPGY. 


GAS TURBINE DEVELOPMENT. 


Tur development of an efficient commercial раз turbine is à 
problem ot much interest. In his contribution to a recent 
discussion at the Institution of Electrical Engineers on the 
use of producer and blast furnace gases for power production, 
Mr. Lynn inentioned experiments that had been carried out 
in Gerinany on the Holzwarth gas turbine since 1914. We 
are now able in what follows to give further details of these 
investigations. 

Shortly before the outbreak of war tests were commenced on 
a 1,000-H.P. vertical gas turbine built by Messrs. Thyssen and 
Co., at Mülheim, Ruhr. The tests were discontinued during 
the war, but recommenced in 1918. The Thyssen turbine does 
not differ in external appearance from the machine previously 
built at Mannheim, but differs from it in several particulars 
of design. The tests aimed at the évolution of a simple and 
effective gas turbine capable of being manufactured in large 
units, but with a lower cost of production than the steam 
turbine, including its steam-raising plant. 

According to the Journal of the American Society of 

Mechanical Engineers, in which is abstracted Hans Holz- 
warth's article on the subject published in the Zeitschrift 
des Vereines deutscher Ingenieure, higher charge and explo- 
sion pressures were adopted to increase the output per cubic 
unit of chamber capacity and the therinal efficiency. The 
average explosion pressure for continuous operation was raised 
from 12 to 14 atmos. abs., compared with 5 to 6 in the Mann- 
heiur machine. Holzwarth thinks it possible to raise this 
figure still higher by increasing the charge pressure above 
2.3 atmos. abs. Curve 1 shows the thermal efficiency (pro- 
ducer gas of 500 kg.-cal. per cu. m.; temp. of mixture, 77 
deg. C.), and curve 2 the specific output of the Holzwarth 
gas turbine (assumed to be free from losses) as a function 
of the charge pressure previous to the explosion. 
The combustion period of the gas turbine is now 0.1 sec., 
compared with 0.33 sec. for large 90 R.P.M. gas engines and 
0.02 sec. for 1,500 R. P. M. aero engines. Fundamentally there 
is nothing to prevent reducing the expansion period still more, 
but it would involve an increase of the nozzle cross section, 
which in turn would lead to an increase in blade length and 
in flow resistance. 

Decreasing the period of expansion increases the pressure 
on the blades, and the jet in explosion turbines, unlike a 


ча 7; 


steam jet, acts intermittently for short periods, and is of 
the character of a blow. Because of this new blade shapes 
and fastenings had to be developed to withstand the added 
stresses. The blade caps, blades, and blade roots were de- 
signed in one piece, as In the De Laval steam turbine, which. 
design has given satisfactory results. 
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Fia. 2.—Sprectric OUTPUT. 


Fic. 1.—THERMAL EFFICIENCY. 


Long and expensive tests to determine the most suitable 
material for the blading led to the adoption of mild electric 
steel; with proper heat treatment blades of this material 
proved very satisfactory. Table І shows the physical pro- 
perties of this steel from tests made at the Technical High 
School, Stuttgart. While blades made of harder or alloy 
steels rapidly show changes in strueture of the metal, cracks 
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and fissures, electric steel:appears to be capable of withstand. 
Ing wear and is also resistant against eurface corrosion and 
eroston, provided, however, no substantial amounts of wet 
steam or water are present in the gases of combustion. The 
chief difficulty in gas turbines is caused by deterioration of 
the blades and wheels owing to the high temperature neces- 
sary, 600 deg. C. and over, and metals used must be reason- 
ably indifferent to changes of temperature and the action 
of the gas. Figures relating to other tests made in Germany 
on alloys for the same purpose are given in the Mining 
Journal, and it is shown that the material which 1s considered 
to have the best prospects for use on a large scale in the 
construction of gas turbines is a nickel-chrome steel (74 per 
cent. Fe, 20 per cent. Cr, 6 per cent. Ni, 0.3 per cent. 
carbon). At. 600 deg, C. its strength was 47 kilos., with 19 
per cent. ductility, and an elastic limit of 16 kilos.; at 700 
deg. C. the strength was 94 kilos. and the ductility 7 per 
cent.; and in an air bath at 700 deg. C. the surface remained 
free from scale. 

With regard to nozzle shapes, on.the whole it was found 
that steam turbine experience applied within reason to the 
design of gas turbines. Thorough tests on nozzles showed 
the De Laval type to be satisfactory, provided the angle of 
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Fio, 3.—TOoTAL EFFICIENCY. 


outlet is kept as small as possible. Тһе rate of combustion 
and scavenging were improved by the use of an oil pressure 
loaded nozzle valve. 

If the instantaneous maximum jet velocity at the beginning 
of expansion is in the neighbourhood of 1,500 m. per sec., more 
than 95 per cent. of the mechanical energy of the gases of 
combustion is available at the wheel up to the time when the 
jet velocity decreases to about 1,000 ni. per sec. This means 
that more than 95 per cent. of the energy is available at jet 
velocities varying 19 per cent. either way from the average 
jet velocity for which the nozzle and blading have been 
designed. Practical experience confirms these theoretical 
considerations. . Efficiencies of about 55 per cent. (i.e., about 
55 per cent. of the output attainable in a gas turbine free 


Кш. 5.—4 500-n. b. HoLZWARTH Gas ‘TURBINE, | 


from all losses) have been indicated on the periphery of the 
wheel In наз turbine practice the lower limit of the heat 
drop is predetermined and for practical purposes so are the 
peripheral velocity and number of stages. On the other hand, 
the designer is free to vary the upper limit of the heat drop. 
and through this the important ratio (jet velocity): (peripheral 
velocity) without materially affecting thereby the thermal 
efficiency of the turbine. 

A 4-hour test was carried out in December, 1919, with a 
gas turbine coupled to а b.c. generator connected to a water 
rheostat. Coke-oven gas having a calorific value of 3,860 kg. 
cal. per cu. ш. (432 B. TH. U.) was the fuel used. The results 


. with blower and waste heat accumulator. 


are shown in Table II. In the present tests all the combustion 
chambers were in operation, but in future the governor gear 
is to be arranged to cut out certain combustion chamber 
thus increasing the efficiency on partial loads. Fig. 3 shows the 
efficiency as measured at the wheel periphery, and fig. 4 the 
heat supplied, as a function of the power output at the whe 
to the turbine per hour. The work consumed in compressing 
the blast air and gas amounted to 5.7 per cent. of the exhaust 
heat, so that the power consumption for the blowers can te 
well taken care of by exhaust heat. | | 

Gas turbines of the horizontal type appear to be preferable 
in several ways; working parts are more accessible, and the 
generator can be kept separate, and it is intended in the 
future to build only this type. 


TABLE I. 
Tested at 
Room | 450 deg. 
temp ature Cent, 
2 S з сс Уш ү МЛ, ышк tl uu 
Yield point, kg. per aq. em.. { 4 ki" quo 
Breaking load, kg. per 8q. cm. -— 4,510 2,675 
Elongation, per cent. ids iss 212 502 
Contraction, per cent. ... "XP 73 .. 881 
TABLE II 
— 1 | 2 3 4. 
F NOS: Labo = 
Gas consumption, reduced to 
0 deg. Cent., and 760 mm. 
mercury pressure, ob. m. per | 
hour ii is vx 300 400 650 630 


1.150.000 1,530,000 2,110,000 2,415,000 


Heat supplied, cal. per hour 
Power output at wheel 


periphery, H.P. ... e.. 70 251 721 984 
Heat consumption, kg-cal. E 

per H.P.-hour ... . . | 16,430 | 6,090 | 2,915 2,480 
Effic‘ency (periph.) per cent. 3°9 104 | 218 26 


Fig. 5 shows the outlines of а 500-H. P., 3,000 R. P. M., oil-fuel 
gas turbine now under construction to drive a D.C. generator. 
The blower and exciter are built on the same base as the 
inain machine, and directly-connected thereto is the exhaust- 
heated boiler delivering steam for the blowers. ‘The installa- 
tion is for the Prussian railway administration. 

The original article gives drawings of a 12,000-KW. gas 
turbo-generator set, and of a 3,300-KW. gas turbine together 
It may be added 
that during the war it was rumoured that a high-efficiency 
gas turbine had been developed by the Augsburg-Nuremberg 
Machine Co., but so far the rumour has not been confirmed. 
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THE ELECTRICAL EQUIPMENT ОР 
ARTISAN DWELLINGS. 


AT a mecting of the NORTH MiblaxD CENTRE of the IXS IT- 
TION OF ELECTRICAL ENGINFERS at leeds, on May llth, Mr. 
LEONARD MILNE read his paper on the above subject. Ths 
paper was abstracted in our issue of April 9th. | 
In opening the discussion, Mr. T. B. Јонхѕох (Leeds) зані 
that up to the present he had been under the impression that 
whereas electricity was obviously the best means of lighting 
a house and providing such small domestic comforts as elec 
tric heaters, ironers, and vacuum cleaners, yet when it caue 
to heating, gas was more economical. The Fuel Research 
Board recently published a table showing that the cost of 
100,000 B.TH.U. with gas ut 4s. 9d. per thousand feet was 
JUd. per thousand; and with electricity at 2d. a unit was 
58d. That was six times as much for electricity as for gas 
They did not want to go too far in recommending electricity 
if there was a better way. When they wanted a fire for è 
short time only, they could get the gas fire at a suitable 
heat much more quickly than they could get an elec 
radiator of similar size: If they could get the open fireplace 
completely abolished, the gain from a health point of view 
would be enormous. If they must have the coal fire kitchen 
range, he thought that was the means whereby they should 
get the supply of hot water. He thought the author in some 
instances had gone too far in the way of saving first cee, 
and would lose money in subsequent maintenance. 
author proposed to dispense with switch drops, and to 
а combined switch and ceiling rose on the wall near the 
ceiling level, and to operate the switch by a cord of 
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attachment. If that was done, the maintenance costs would 
goon wipe out the saving on the twin flexible, which was 
only 40 per cent. on а small sum. The author proposed that 
the supply from house to house of a group should be made 
by means of bare overhead wires. There, too, the initial 
saving would be wiped out by subsequent troubles in main- 
tenance. Where telephone wires were wanted, bare telephone 
wires and bare electric wires did not go together. The author's 
suggestion that a group of houses should be taken, and a 
сопипоп charge made on the occupiers, would be quite un- 
workable. When a number of people shared one meter, even 
in one firm, there was everlasting trouble in finding out where 
there had been excessive use of current. 

Mr. W. WzarTH (Leeds) remarked that the idea of having 
these groups of houses was a very economical one, and ought 
to be apphed. He did not agree that an extra charge should 
be made for small domestic apparatus. The electric iron 
and anything of that sort usually took only a very sinall 
current. Electric heating was not as cheap as fiers were now. 
In his office he had an electric radiator which їп the winter 
took two kilowatts to keep the room fairly comíortable the 
whole day. The cost at the old price, 4d., was 8d. for the 
dut. whereas a bucket-full of coal at Sd. lasted them two 

ays. 
. Mr. W. Н. Brown (Shipley) was dubious as to the desir- 
ability of the lightly insulated neutral wire, particularly if 
one came across damp cellars or anything of that sort. It 
was liable to lead to all sorts of trouble. The voltage of the 
neutral was not usually much above earth potential, but he 
had found that in the case of a fault coming on, under certain 
circumstances, there might be a very considerable increase of 
potential between earth and the neutral wire. Having one 
meter for a number of houses might be found quite suitable 
in the majority of cases. He gave а copy of the paper to 
one of his workmen, and asked him to talk the matter over 
with his wife; she thought this electrically-equipped house 
would be a fine thing if it could only be done; but she said 
that the gentleman who wrote the paper had entirely for- 
gotten about the washing day. They wanted as much hot 
water then as they did for the rest of the week. The woman 
was also up against the idea of having ''this chemical busi- 
ness," as she called it—the nitrate of soda and that sort of 
thing—when the kiddies were about. The question of cost 
саше іп. Who was to provide this electrical tackle? 

Mr. Davipson (Leeds) said the cost of wiring with twin 
wires for a heating plug was given as about 18s.; the cost 
of a moderately good combined switch plug to-day, without 
any Wiring or anything else, was in the region of 18s. Only 
a few days before, he had to cost up 500 houses on one estate. 
Those houses were to be wired in screwed tube, with C.M.A. 
cable, complete with opal shades and lamps, and the prices 
as thev worked out were: For a seven-light house, lighting 
only, £22 5s.; 8 lights, £25 10s.; 8 lights in blocks of four, 
£29 10s. per house. The variation in those prices was due 
to the cost of interconnecting mains. The supply authority 
proposed to put in one service for each pair of houses, and 
one service for blocks of four, and it was suggested to inter— 
connect inside by 7/16 mains. Those were the lowest prices 
at which the work couid be carried out. Cleat wiring he 
did not agree with at all; after the houses had been occupied 
& week, the wires in the kitchen would be used for hanging 
up the clothes, and the cost in repairs would be very heavy. 
The lamps should be fairly high, and probably in the living 
room should be suspended by a tube rather than a flexible 
cord. It was desirable that there should be a separate meter 
for each house; it would encourage people to use special 
apparatus such as washing machines, irons, and so on, if they 
Huld afford them. It was also very desirable to put in a very 
good type of switch, and that switch should be earthed. The 
average cost of a house was in the region of £1,000, and if £20 
to £25 of that was spent on electric lighting it was a very low 
figure. The cost of an oven with hot plates suitable for the 
Yorkshire wife was considerably higher than the cost of the 
chimneys in the house, which the author gave as £25. 

Mr. INXES (Leeds) asked what the author took as the cost 
—the net cost to the contractor. or the cost to the builder?— 
Mr. Mig replied that the cost was the price that the con- 
tractor would charge, and provided for his establishment 
charges and profit, for which a provision of 20 per cent. 
was made. Mr. INNrs observed that dealing with it from 
that point of view, in close-joint conduit with continuity 
fittings. he did not think the author would to-dav be able 
to do it at anything approaching the cost he had given. His 
firm was carrying ont work at some of those houses. tor 
which the cost was given at 29s.. including lamps and fittines. 
It worked out at that without lamps and shades, and only the 
cost to themselves. His firm had carried out а good deal 
of cleat wiring for the Oftice of. Works, but were not satisfied 
with it: the Corporation would not allow it except as a tein- 
porarv expedient.. After it had been done for a short time 
thev found the wires sagging in all directions. They could 
considerably cheapen the wiring by the use of a combined 
switch and ceiling rose; it would practically do away with 
inspection fittings and tees, which were to-day costing more 
than 50 per cent. of the cost of the tubing. As regarded the 
special flexible, the total saving was not a very serious item 
to put against the danger which would come about throuch 
-earelesre workmen putting thinly insulated flexibles on the 
live side, or by the owners themselves tinkering with the 


wiring. As regarded working in conjunction with the archi- 


tects and builders, 3 certainly should. be done in every case, 
but it was not, because they often came on to the job very 
much too late. With regard to service, in. a block one service 
was quite sufficient as a general rule, in a central position. 
He did not think the running of overhead mains between the 
blocks could be recommended. In many cases they could 
dispense with meters where lighting only was required. Two 
meters ought not to be necessary, if some system of charging 
like the rateable value system was adopted, he thought it 
was certainly the best system. There was a big future for 
electric cooking, once they could educate the public to know 
that they could save actually on the food alone in cooking; 
but the people they had to educate in the first instance were 
those who had the money to рау For the apparatus. 
The people who were building the artisans’ dwellings would 
not be justified in going to the expense of putting electric 
cooking apparatus in. Electric washers were very expensive, 
but no one who had used one would be without one. With 
regard to heating by electricity, the present type of radiator 
got hot within & minute, and he did not think they could 
expect anything quicker than that. For continuous heating 
it might be more expensive than gas, but for rooms only 
used for short periods, he did not think there was any ques- 
tion about its being economical, provided they could educate 
the people into using it in the proper way. He agreed that 
the best way of getting & hot water supply would be by a 
separately fired boiler, with anthracite or coke, which was 
the most economical method they could find, and would 
probably solve the problem of getting plenty of hot water 
on washing day, as well. The experience he had had of Ше 
thermal storage system so far was unsatisfactory. For linen 
cupboards a small, low-temperature heater taking about 100 
watts was fairly economical. The people they had to educate 
to the use of electricity first were those who had the 
money to spend on the apparatus, and they were educating 
them in that direction with very httle trouble, for those elec- 
tric helps did away with the dependence on servants, and 
people were becoming more and more converted to their use. 

Mr. H. Moss (Bradford) could not see how a house could 
be wired at £14 in close-joint tubes with continuity fittings. 
Overhead mains were highly satisfactory for distribution from 
house to house when blocks of buildings were being put up 
together; and it was far cheaper than running supply mains 
through basements in a row of houses. He had been con- 
nected with installations where they had adopted overhead 
mains, cheapening the cost considerably. The wires could 
be put out of the way by running on the backs of the houses, 
and would be far more out of sight than if run along the 
chimneys. In a case he had in mind there were telephone 
wires; there bad been an electric supply for the last ten 
vears, and he had never heard yet of any difficulty arising 
through the telephone wires coming in contact with the 
lighting wires. Every customer should pay for what he used, 
and must have a meter. There were numbers of consumers 
who would buy these meters outright rather than pay the 
rental year after ycar. In the paper the use of all kinds of 
electric apparatus was advocated: they would have to have 
separate meters and let those people who used electric radiators 
and irons рау for what thev used. When the author came 
to suggest that a 9-light installation could be put in for £7, 
an average cost of 16s. 9d. per light, and that radiator plugs 
should be put in for 185. per point, he thought it was in- 
possible to put in wiring that would pass any regulations for 
that figure. £5 per plug was a common price to-day for 
radiator plugs in houses, and he did not sce how they were 
going to reduce that price. The smallest radiator it was safe 
to wire for was a two-unit. They must have cables to suit, a 
switch of ample capacity, & suitable plug, and separate fuses. 
It would be a long time before thev got electricity adopted 
universally for heating and cooking in artisans’ dwellings.. 

Mr. ADAMS observed that gas or electricity had to be put 
in: the electric installation would be more expensive, but 
the cost of the gas installation should be taken off that. With 
regard to co-operation with the architects in building, if they 
would put wood plugs in and make the runs properly they 
would considerably reduce the cost in tubing, and tubing 
would quite easily be put in if all the runs were made out. 
As regarded the leading-in wires, the overhead proposal had 
great weaknesses in the way of faults and leakage. Would 
not it be better to have some system of block wiring, similar 
to that which the Post Office used at the present time in a 
large building? The supply was brought up to a pot head 
outside and branched off to the various offices. A flat rate 
would undoubtedly lead to extravagance. If £95 would ^^ 
saved by not making chimneys, an electric installation could 
he put in for that. therefore why economise on the installa- 
tion? If thev put electric installations in which. appeared 
to he cheap but were not cheap, and did not last, they would 
do harm to the electrical trade. | | 

Mr. PICKERSGILL (Cleckheaton) said the Council at Cleck- 
heaton expected to put up 300 houses on the garden city 
«plan. The question of wiring the houses and how the service 
was to be гип was rather а moot point. Going in from. the 
chimney points did not seem to him to be feasible so- far 
as their area was concerned, owing to the sulphur and acids 
in the air which came up from the dyeworks. The wires 
would soon be corroded. One man quoted him £5.a light 
to do-about. 40 lights in а motor garage. He. got it done for 


~ 
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32s. per light, twin lead-covered wire, and a good job too. 


Five years ago they could wire for £1 a light. They were 
coming now and wanting £3 a light. They all knew the 
cost of material had gone up, but it had not gone up as much 
as the wages and the drop in the amount of work done for 
the money. Until they could get the workman to do more 
work in the time, now that he had got his hours lowered, 
they could not reduce the cost. 

Mr. Reip (Morley) said he was connected with the housing 
scheme at Morley, and he would like to point out that the 
most important question had not been touched upon at all 
in that discussion. The Housing Commissioner was the most 
extraordinary barrier to progress. He found that they had 
uot gas in for £12 for а seven-point installation. Unless an 
electric installation was going to compete with that, he thought 
it would be almost hopeless to induce the Housing Commis- 
sioner to accept it at all. He would propose to bring the 
wires to the eaves of the buildings, which were mostly about 


15 ft. € in. from the floor level, and then lead them down 


to the first-floor level, and take them below the ceiling level 
through the wall, put the replacement fuses there and the 
meter, and from there take the wires through the under- 
drawing, and for the ground floor drop ceiling roses at the 
various points required. The other points on the first floor, 
for the bedrooms, might be on the wall sides like gas brackets, 
and the only switches in the building would be the replace- 
ment fuses and a switch at each lampholder or the ordinary 
key switch. Some years ago he installed lamps with cord 
attachments to operate them from the ceiling rose, and they 
proved a complete failure, even with rod attachments. For 
the bedroom lights there might be, in place of the key switch, 
ordinary light dimmers or resistances with the combined 
switch arrangement mounted on the wall-bracket base ог on a 
common plug, which would reduce the cost considerably. Re- 
garding the cost of doing ахау with chimneys, he did not 
agree with the author. The average artisan was educated to 
use the ordinary grate and get plenty of hot water from the 
ordinary fire and set pot. Regarding gas-heated gevsers, three 
of them were installed at a hospital in Morley. and they were 
never satisfactory. With regard to cooking apparatus, he did 
not think those would come in. althouch he had installed 
quite a number some twelve vears ago at Calcutta. amongst 
a community educated to the use of electricitv. They were 
not of the artisan type, and they proved quite а success. 
Open cleat wiring was also a success, and if they could install 
that in a place like Caleutta. where the climate was very 
damp and the walls got damp, it should suit any other climate. 
There were practically no fires from cleat wiring; they used 
to use cleat wiring and tapeless cabie manufactured by the 
General Electric Co., and they all proved quite successful. 
Mr. Jessop (Bradford) said with regard to the author's 
suggestion to use switches and ceiling roses combined, or 
fixed together, he had fixed thousands of them in factories, 
and had some thousands under maintenance at the present 
time; he found that those switches would last four or five 
years without any maintenance. That was the usual Wads- 
worth Tucker fish-tail type with a couple of chains attached. 
In addition, he liked to put an additional chain on to hold 
the weight of the lamp, and he did not see any objectiop to 
using that in an artisan's dwelling. The artisan had been 
accustomed to going to the gas and turning on a tap. Re- 
lieve him of the match. but give him the tap, and he thought 
they would make a good job there. With regard to colla- 


borating with the architect, he thought if they did that, con- 


tractors would find that it would cost them more, because the 
architect would put a condition in the contract that as the 
building was going along they would have to send a man 
to put in the plugs for the switches. If he put it on to the 
builder, the builder was going to charge an exorbitant price. 
because in turn he had to turn it over to his bricklayer and 
leave him to measure eut the exact nosition and put it in. 
hex had had to do it for some architects, and had to have 
a man on the job watching the bricklaver. With regard to 
metering, there was one system that had not been dealt with 
—the lighting of these artisans’ dwellings from А.С. supply. 
using a condenser for limiting the current. He had had 
opportunities of inspecting some. houses which had been done 
on that system, and with a charge of 6d. per week the com- 
pany supplying electricity made a profit. The house had five 
or six lights, with 50-c.p. lamps in the living rooms and 30-c.r. 
in the bedrooms, which he thought was equal to what they 
got with the ordinary incandescent gas. In those houses they 
had a considerable saving in the charges for meters. He had 
asked one of the ladies resident in the houses, an ordinary 
workingman's house. if she was satisfied with the light, he- 
cause he thought a 50-c.P. lamp would not be sufficient. She 
said that she was quite satisfied, and preferred the light far 
above gas. The wiring for that could be done almost entirely 
with single wiring, simply running a single wire іп series 
round the whole of the house. Instead of being switched out 
the lights were short-circuited. They could put in a good 
qualitv wire, and certainlv the cost of seven lights including 
a condenser. reasonable shades, and lamps, would not come 
to over £10 10s. for a seven-light installation. For D.C. supply 
he did not see why a reasonable current limiter should not 


he used instead of a meter, that would limit the supply, say, 


to two 50-c.p. or one 50-с.р. and two 25-c.». lamps. 
Mr. Frata (Dewsbury) supported the two speakers who 
had mentioned the question of comparison of costs with gas 


and the question of the Health Commissioner or Building 
Commissioner. In Dewsbury there were probably two hun- 
dred houses to be built, and they had come on the scene after 
the prices had been fixed. They had to compete against 
12s. 6d. per point for gas. The lowest figure came out at about 
25s. per light. 

Replying to the discussion, Mr. MILNE agreed that gas was 
more egonomical than electricity for heating, but he did not 
think the question of economy in running cost was of any 
Importance whatever as regarded the heating of such rooms 
as bedrooius, where the heating would possibly be used for 
one night in the year. He did not think that they could 
advocate the electrical heating of rooms that were in constant 
use. The important. point was that if they used gas they 
must have flues, and practically did not save anything at all 
on their building, and they had to provide gas stoves for 
the bedrooms. Ап electric stove could be carted in when it 
was wanted, hired. from the landlord, and fixed without any 
noise or fuss at all. They could not do that with a gas stove, 
it must be permanently fixed and bought and paid for by 
the landlord. He did not think the maintenance would be 
at all heavy if the scheme was carried out in its complete 
form, for the reason that none of the wiring was within hand- 
reach, and if & cleat wire was run along a ceiling it was not 
going to be touched except maliciously. Of all the small 
economies that he had suggested, the one that effected the 
largest saving was the doing-away with the switch drops. 
That saved an enormous amount of labour. They should 
spend money in the factory, and not on the job. One or 
two speakers had suggested that the thing was not safe. 


Experience was against that. He could not find that апу 


speaker had ever brought forward at any of the meetings 
they had had аз suggestion that а fire had been coincident 
with the development of a fault on a system, and eurely that 
must have happened if the want of insulation on the neutral 
side was a danger. In nine installations out of ten the 
insulation on the neutral side of a three-wire distribution was 
practically nil, and when they had to put & neutral side on 
to an outer, they blew fuses time after time. Artisan dwel- 
lings had no cellars at all. Those who had had experience 
of overhead systems in villages did not find that their bare 
services were a heavy cost for maintenance. In some cases 
it might be advisable to run under the eaves and not on the 
chimnevs, and, indeed, in some cases to run through the false 
roofs of the houses. Each case would have to be dealt with 
on its own merits. If they looked at the figures which he 
had suggested for hot water thev would find that very fair 
provision was made for ordinary washing. When he started 
his paper he thought that the electrical heating of water was 
not a commercial proposition at all. He was astonished to 
find that the electrical heating of hot water was cheaper than 
a separately-run anthracite stove for a small house, and also 
cheaper than a gas geyser if they provided a pilot burner. 
If they cut out the pilot burner it was not, but them they 
had not got anything like the facilities. If one made a 
comparison between the two, they must make it with & gus 
geyser fitted with a pilot burner, and he had found to his 
astonishinent that the gas-heated geyser was dearer than an 
electrical heater. This subject of heating water merited 
very much greater consideration than had been given to it at 
present. The figure of 188. per point for wiring plug points 
was perfectly sound for the time at which it was given—last 
autumn. It had to go up because wages had risen, and 
material had risen a little. It was based on the twin wire 
that he was suggesting. It would cost a bit more if it was 
run in a tube or casing or even lead-covered wire. He had 
allowed for a bed-room, which was a very small room, 1 KW.: 
and in tbe scullery, where cooking might go on, 2 Kw., and 
taking the average price all round, it worked out at 18s. per 
point, providing 20 per cent. for contractors’ establishment 
charges and profit. He did not include in that price the 
control apparatus of the stove. The prices given for the cost 
of screwed tube were considerably above his figures. Thev 
pointed to the importance of introducing some cheaper form 
of wiring if they were going to get this work at all. If thev 
had to charge anything like £22 to £29 for wiring an artisan 
dwelling to-day for lighting onlv, they would not get it. 
The landlord, it seemed to him, should bear the cost of cook- 
ing apparatus, just as he bore the cost of a coal range, if a 
range was put into the house. He had found in village sup- 
plies for which he was responsible that in some cases where 
a fixed charge was being made there had been gross extrava- 
gance. That sort of thing would have to be stopped. The 
system he proposed was not going to be unsightly; the wire 
was about half the diameter of a pencil. run on small cleats 
close up to the ceiling. It would be very inconspicuous indeed, 
and distempering would not do anv harm. The figure given 
by Mr. Reid of the cost of the gas installation of seven lights 
at 12s. per light showed that if they adopted one of those 
cheap forms they could cut under that price easily. Of that 
he was convinced. The proposition they wanted to put for- 
ward was this: that they could provide the whele advantages 
of an electrically-eauipped house, and save money on the job. 
Thev could cover the whole cost of their electrical installation 
bv the saving which they effected in the buildings. When 
they came to 1.000 or 500 houses of the same pattern. it was 
worth their while to go carefully into the plan with the 
architect and fix the positions in which they wanted their 
fixing blocks. 
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NEW . ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published | 
if considered of sufficient interest, 


The Ibsco Battery Steamer and Still. 
A simple combined pure water condensing still and genera- 


tor for steaming the interior of pitch-sealed accumulators | 


preiminary to opening them out for inspection has recently 
been introduced by the Batwey-Draxe Co., of 1,120, South 
Michigan Avenue, Chicago, U.S.A. The now large and almost 
universal use of electrically-started and lighted motor vehicles 


indicates that there is а corresponding scope for apparatus 


of this kind, at least in garages where motor vehicles are 
etured and inaintained in running order. 


Fic. 1.—ТнЕе ‘‘ Ipsco’’ BATTERY STEAMER AND STILL. 


As will be seen from the accompanying illustration (fig. 1) 
the apparatus consists of a cast-metal base for a Bunsen gas 
от other burner, a generator, 18 in. by 10 in., with taps and 
pipes for leading into the vent plug holes of the respective 
cells for softening the pitch preparatory to exposing the 
plates, and superimposed under a cover a coil-still made up 
of 5 ft. of 2 in. soft copper tube, the combined generator and 
still being 21 in. high. The details are of 14 gauge seamless 
spun aluminium and brass. А low-pressure safety valve and 
level gauge glass are fitted, and provision made for hand- 
feeding the generator by connecting it up to a service supply. 
There is also a load from the still as an outlet for the dis- 
tilled steam-water into a glass vessel. The weight of the 
apparatus ranges from 8 to 12 lb. Four varieties are made, 


vız., with combined steamer and still as illustrated, (2) anto- . 


matic steamer without still, (3) steamer and still not auto- 
matic, and (4) the steamer only. 


A Patent Electric Riveter. 


The advantages possessed by the electric riveter over the 
Pneumatic and hydraulic types are inany and varied. Among 
them may be mentioned the absence of auxiliary apparatus, 
and the small power consumption leading to reduced costs. 
The Mapa ENGINEERING Co., Lro., 12, Bevington Hill, Liver- 
pool, are the makers of the ‘‘ Кешса,” a very compact and 
eficient riveting machine shown in fig. 9. Referring to 
the illustration, A is a magnet with a plunger B attached to the 
end of which are side plates bearing three rollers. When 
the circuit switch is closed the plunger іх attracted into the 
magnet, and the rollers are drawn back along a slide c, and 
the top roller forces & cast steel lever upwards, causing it 


to rotate about а pin Е. The opposite end of the lever pushes - 


down the riveting ram Е, to which is attached the top die 
for forming the rivet head. When the power is switched off 
the moving parts are returned to their original position by 
means of springs. Tests have shown that a §-in. iron rivet 
сап be snapped up with a current of 16 amps. at 230 volts 
пс. in 3 seconds. This means that one B.O.T. unit is sufh- 
dent for 300 of such rivets. 


A G.E.C. Turbine-driven Alternator. 


Among the plant installed at the Berthlwyd Colliery, 


Gowerton, by the GENERAL. ELEOrRIO Co., LTD., was the new 


turbine; driven alternator shown in fig. 3. Тһе turbine runs. 


at a speed of 3,000 к.р.м., and is directly connected with a 
1,000-&w., 3,000-volt, three-phase, 30-cycle alternator. The 
power factor is .8, and the alternator will maintain a 
25 per cent. overload for two hours without excessive heating. 
The conductor insulating tubes are of micanite moulded on 
to the coil. The complete coil 1з pushed through the slots 
from one end, and for this purpose one end of the coil is 
left straight. То prevent any movement of the conductors 
or coils heavy metal clamps with spacing blocks are placed 
round the windings. The rotor is one solid forging which 
gives it great mechanical strength. The rotor winding is 


* 


Fic. 2.— REMCA PATENT ELECTRIC Riveter. 


made up of coils which are completely shaped before they 
are embedded in slots milled out of the solid drum. The 
turbine, of compact design, is of the impulse type, and the. 
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Fig. 3.— G. E. C. TvRBINE-DRIVEN ALTERNATOR. 


exhaust steam is dealt with br a Cole, Marchent & Morley 
condenser. 


_ The circulating and air pumps are driven by a 
3,000-volt, 50 cycle, 3-phase '' Witton ° motor of 55 B. H. p. 


A New Squirrel-cage Rotor. | 


' . Referring to the description of their new rotor in our issue 


of May 14th, Messrs. Higgs Brothers write pointing out that 


they left the address there given some years ago; the здын Ж: 
Birming hoses 


address ja Sand Pity. and Summer Hill Street, 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) А 


Compiled expressly for this journal by Messrs. Sertox-Jones, O' DIA. AND 
SIEPHENS, Chartered Patent. Agents, 285, High Holborn, London, W.C. 1. 


1920. 


13,487. '' Electric distributing systems." F. A. Ross. May 17th. N 
13,490. Variable electrical resistance.“ W. Mann. May МВ. 


13.491. Electric motor controlling switchgear.” C. C. GARRARD, M. 
SoLowoN, and W. WiLsoN. Мау 17th. | ш 


13,516. - ** Protective fuses for electric circuits." F. W. Uren. Mav 17th. 

13.517. Means for detecting and indicating defective sparking plugs." S. 
L. VaRvEL. May 17th. 

13.518. Electric. switches, &c." B. H. 
Мау 17th. | | 
13.538. Thermionic devices.“ WisrERN. Etkcrkc Co. May 17th. (United 
States, November Ist, 1916.) 

13.552. Spark plugs." J. BaRrHA and А. E. Grassman. May Y7th. 

13.572. “ Electrodes.” Cune ExrrogArioN. CO. May 17th. (United States, 
January 21st.) 

13,587. ' Means for amplifying sounds of receivers or transmitters ol tel- 
phones," F. Н. бокриылЕЕ. May 17th. 

13,602. '* Storage and supply of electrical energy." F. P. Навмсит. May 
l7th. (Switzerland, May 17th, 1919.) 

t Operating-handles of electrical resistance boards. switchboards, 
F. V. BRETUFN and Hockuky Cuemicat Со. Мау IbBth. 

13.645. “ Selecting devices for automatic telephone systems." J. E. 

Сошукн, E. А. Рътітноку and Stemkss Bros. & Co. May 18th. 


13.670. Manufacture of micanite,"" H. HERRMANN. May 18th. (Frame, 
September 29th, 1919.) | 


Leesox and A. КкколЕ & Co. 


013.671. “ Manufacture of electric insulating material." Н. HERRMANN. 
May |Bth.. (France. November 7th, 1919.) 

13.672. Electric insulating material and manufacture of same.” Н. 
HERRMANN, Мау 18th. (France, November &th, 1919.) * 

13.67 J. Electrical collectors, commutators, &.“ Н. HERRMANN. Maw 


Wh. (France, October 29th, 1919.) 


13.674. © Electrical collectors, commutators, &., and manufacture of same.” 
Н. Hr&RwMANN. May ISth. (France, February 27th.) 

13.675. Electric lighting installations." 
(General Electric Co.). May 18th. 

13,692. “ Apparatus for regulations voltage of dvnamo-electric machines." 
A. J. Junas. May 16th. (France, April 30th, 1918.) 


13,694. “ High-tension electric depositing-plants."" SiEWENS-SCHUCKERTWERKE. 
May 18th. (Germany, March 3lst, 1916.) 
13.700. Electro-magnetic switches.” 
Hammer Manufacturing Co.). May 18th. 


13,716. “Method of generation of electricity from water turbines." C. Y. 
LAM ri. May 18th. | 


13.721. Electric faucets,” H. К. CtoveR. May 18th. 

13,738. '' Electrical plugs." J. A. Комек. May 19th. 

13.741. Electrical. measuring instruments," A. MONKHOUSE. May 19th. 

13.753. “Means for anolving electricity to the soil for agricultural pur- 
poses." W. Bean. May 19th. 

13.756. Sound indicator for protecting users of non-luminous electric heat. 
ing appliances," G. Н. Lorrs. May 19th, 

13.767. . Electrically-heated articles." G. Н. Lorrs. May 19th. 

13.775. '' Electrolytic separation of metals." C. LANGER. May 18th. 

13,780. “ Electricallv-heated perforator. A. B. Самгвги.. May 19th. 

13.781. Starting devices for internal-combustion engines.“ C. 
BERG. May Igth. (Sweden, February 10th.) | 

13,793. ** Magnetos." D. V. L. Белок. May 19th. 

13,813. “ Telephone exchange system," Western Evectric Co. May 18th. 
(United States, July 22nd, 1918.) 

13.821. Thermionic apparatus.” Е, 
Mav 19th. 

13.24. Control of electric motors." Britis) THomsox-Houston Co. and 

J. Martin. May 19th. 

13.836,“ Maximum demand controller and load indicator for 
power installations," D. F. Ca. and C. C. Gow. May 19th. 
13.869. Contrivances for applying metal filament to carrier in electric 
Incandescence lamps." Dr. Н. NSN SPRENGESLOFFWERKE K Co. May 19th. 
(Germany, August lith, 1919.) i 

13,841. “Trunk circuits for automatic, &c., telephone systeme.“ Avro- 
Matic TELEVHONE MANUFACTURING Co. May 19th. (United States, Septem- 
ber 18th, 1919.) 

13.861. Incandescent gas burners, electric plow lamn hoiders, &с.” A. C. 
Jones, Messencen & Sox. and S. P. Stusrs. May 20th. 

13.867. “ Accumulator cases.“ Н. R. Ricmarbson. May 20th, 

Шы О" * Electric contacts." J. B. Тесккк and J. H. Teerer & Co. Mav 

th. | | 

13,895. “ Automatic telephone systems.” D. A. CiiistiaN. and SIEMENS 
Bros. & Со. May 20th. 

13.905 76. Duplex electric welding machines." J. Lepwinka. May 20th. 

13,909. “Jigs for electrically welding automobile bodies, &c." J. Lep- 
Wis kA. Mav 20th. 

13.912. Transformers.“ J. Lenwinka. Мау 20th. 

13.913. Method of electrically welding galvanised metal sheets, plates, 
&.“ J. Lenwinka. May 20th. 

13,928. *' Polarised electric bell.“ A. Fisk. Mav 20th.’ 

13,931. “ Systems of electric control.“ British = Titomsox-Houston Co. 
(General Electric Со). Мау 20th. 

13,934. “Telegraph and telephone systems.“ I. Horim. May 20th. 

13,947. “ Electric switches.“ W. A. Coates and METROPOLITAN-VICKERS 
EI EC TNICAL Со. May 20th. 

13,955. “ Electric accumulators, &c.“ Greenwoon & Батку, H. Letter 
and G. E. Woop. Мау 20th. 

13.968. Apparatus for detecting or translating electric impulses.” Камо 
Commesication Со. and J. Scorr-Taccagr, Мау 20th. 

13.909. Dvnaino-electric machines.“ P. Н. II. JasrzEN and Sif uENS Bros. 
Оумамо Works. Мау 20th. 

14.015. Electric motor саг lamps, &e."" E. G. Sasacineti. May 2l«t. 

14.031. “ Holder for sparking plugs." Burns & Co., J. BykNE and О 
DrvrscH. May 2lst. 

14,038. “ Electric signalling means. W. 
Radic-Electrique). May 21st. 

14,043. “ Wireless directional systems.” 
Mav 21м. 
14.067.“ Non-conductinz supports for electrical accumulator plates.“ H. 
Leitver, Мау 21м, 

14.003. “ Electric heater for liquids." 
Haar) May 2lst. 
2 14,097. " Receiving electrical undamped continuous oscillations, &c."" 
SVENSKA RADIOAKTIEROLAGET. May 21st. Sueden. May 23rd. 1919.) 

14,105. Electrical apparatus for railway signalling.“ F. Dewnes and 
Tyer & Со. May 2st. 


Britisn THowsos-Houston Co. 


Ісклмс FErecrric Co. (Curtler- 


SETTER- 


A. Склнлм and W. J. Rickris. 


electric 


P Тномрѕох (Soc. Francaise 


J. Ropinson and R. T. Smith. 


Е С. К. Marks (Langguth & 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


pose, d 1916. 

13,760. SIGNALLING IN. WIRELESS TERLEGRAPHY. II. L. ФЕ. Skipworth, H. А. 
Madge and H. Morris-Airey. September 27th, 1916. (Complete accepted. 
May 3lst, 1917. Patent sealed, May 31st, 1917.) (142,141 8 5 


| 1918. 
17.245. HIGH-IENMON CONTINUOUS CURRENT DYNAMO-ELECTRIC | MACHINES. A. 
Bolliger. October And, 1917. (120, 883.) : 
| | 1919. 


1,423. Ei. EC TRO-MA. NKIIC APPARATUS FOR USE. IN STEERING MOVING VEHICLES. 
J. G. Gray. August 19th, 1919. (142,164.) 

1,991. ELECTRICAL. CONNECTIONS. Н. Garde and C. G. Bennett, 
27th, 1919. (142,175.) 

2,038. CONSTRUCTION OF MAGNETO-FLECTRIC MACHINES. G. M. Turner. fanu- 
ary 28th, 1919. (142,177.) 


January 


2. 10). SrARKING PLUGS Fon INTERNAL-COMBUSTION ENGINES. J. k. White 
and Baynes & Partners. January 28th, 1919. (142,180.) 
2,121. IGNITION AND LOAD CONTROL FOK INTERNAL-COMBUSTION ENGINES. W. 


W. Bucher, January 28th, 1919. (142,182.) 

2.216. DvvaMo-BATTERY IGNITION SsYSILM. F. II. Hocking and А. W. Pear- 
son. January 29th, 1919. (142,187.) 

23,254. E FCTNIC AL switcHes, T. W. 
Co. January 29th, 1919. (142. 190.) 

2.254. MAGNETIC CHUCKS AND OTHER. MAGNETIC. HOLDING-ON. DEVICES. A. C, 
Norman and Southern Transport Co. January 29th, 1919. (142.191.) 

2.395. IGNITION DEVICES FOR INTERNAL-COMBUSTION ENGINES, F. A. Smith. 
January 30th, 1919. (142,196.) 

2.596. IGNITION DEVICES rox INTERNAL-COMBUSTION ENGINES. F. A. 
January 30th, 1919. (142,197.) 

2.40. SwircH contacts. F. J. Gill. January 31st, 1919. (142,199.) 

3.047. ELECTRON DISCHARGE DEVICES. British Thomson-Houston Co. (General 
Electric Co.). February 7th, 1919. (142,207 .) 

3.301. ELECTRIC STEP-BY-STEP MECHANISM. C. L. Walker. (142,211.) 

3.724. APPARATUS FOR CONTROLLING THE SUPPLY OF LIMITED. QUANTITIES OF 
ELECTRIC. ENERGY. M. Anninger. February 4th, 1919. (142,214.) 

4,761. ATTACHMENT TO THE TROLLEY OF OVERHEAD ELECTRIC TRAMS, TRAINS 
AND OTHER ELECTRIC TRACTORS FOR FACILITATING THe REPLACEMENT OF THE TROLLEY 
ON THE WIRE, T. Forsyth. February 15th, 1919. (142.215.) 

3,828. DOWEL FOR ATTACHING ELFCTRIC-BELL COVERS, BOX LIDS, AND OTHER 
SIMILAR. PURPOSES. F. E. Wallis and A. E. B. Lloyd. February 17th, 1919. 
(142,217.) 

3.947. SOUND-WAVE CONCENTRATORS. А. 1919. 
(142 218.) 

4,216. Evecrric swirCHES. J. A. Crabtree. February 20th, 1919. (142,224 .) 

4.217. EEC TNC switcues. J. A. Crabtree. February 20th, 1919. (142,225.) 

4.488. Молі. кх  TELEGRAFHS. G. di L. Pestarini. April 3rd, 1917. 
(123,758.) 

5.012. SWITCHES OR APPARATUS FOR CONTKOLLING ELECTRIC BATTFRIES. Accles 
& Shelvoke and Н. F. Steventon. February 28th, 1919. (142,232.) 

B. S. COOLING OF ELFCTRIC TRANSFORMERS AND LIKE APPARATUS, British 
Thomson-Houston Co. (General Electric Co.). March 3ist, 1919. (142,355) 

5,432. ELECTRIC SWITCHES FOR ELECTRICALLY-DRIVEN COMPRESSING APPARATUS. 
C. Melano (Е. Borgarello). April 3rd, 1919. (142,260.) 

8.751. “TELEPHONE sYsrEMS. Relay Automatic Telephone Co., L. C. Bygrave 
and T. M. Inman. April 7th, 1919. (142,265.) 

10,053. PoLvrHaAsE ELECTRIC-HEATING FURNACES. E. C. R. Marks (Armour 
Fertiliser Works). April 22nd, 1919. (142,283.) i 

10,096. REGBNERATIVE BRAKING SYSTEM FOR ELECTRICALLY-DRIVEN VEHICLES., 
CRANES, AND THE Lick. K. H. O. Lubeck. April 20th, 1918. (125,988.) 

10.608. PROTECTIVE DEVICES FOR FLECTRICAL DISTRIBUTION SYSTEMS, Rritish 
Thomson-Houston Co, (General Electric Co.). April 29th, 1919. (142,292.) 

10,769. INSULATORS. British Thomson-Houston Co. (General Electric Co.). 
April 30th, 1919. (142,295.) 

13,663. MAGNETIC CORES AND METHOD OF MAKING Sauk. В, Ames. May th, 
1919. (142,429.) 

14,068. Ecvecrric RELAYS AND ELFCTRIC. RELAY CiRCUITs. L. B. Turner. June 
4th, 1919. (142,333.) 

15,047. Inpuction cons, FP. Weatherill; June IAth. 1919. (042,341) 

15,369. COUPLING FOR ELECTRIC. CONDUTES, OR FOR. TUBES, PIPES, SHAFTS, OR 
THE LIKE. H. E. Hadwen and Н. Willis. June 19th, 1919. (142,343) 

16,118. ELECTRIC HEATING ELEMENTS, А. Selvatico. June 2th, 1919. 


A. Attwater and Southern Transport 


Smith. 


Marr. February 18th, 


(142,149.) 

17.148. ARC-WELDING GENERATORS. Н. Pollock and T. G. McKay. July 9th, 
1919. (142.363.) 

17,787. PROTECTIVE. TRANSFORMER FOR PREVENTING THE PASSAGE OF CURRENTS 


OF DANGEROUSLY KICH TENSION OVER. FLECTRIC-SIGNALLING CIRCUITS. A. Perego. 
July 16th, 1919. (142,367.) 

18,119. METHOD AND APPARATUS. ALLOWING A MAGNETO, IN А STATE OF REST, TO 
BE UTILISED FOR STARTING AN EXPLOSION FNGINE, N. Herzmark. April 2nd, 
1919.  (141,008.) 

185,829. HIGH-FREQUENCY ELECTRIC-SIGNALLING SYSTEMS. Western Electric Co. 
(Western Electric Co.). July 29th, 1919. (142.371) 

19,709. "lE&LEGRaPH SYSTEMS. Western. Electric Co. (Western. Electric Co.). 
August lith, 1919. (142,375) 

19,723. MEANS OF ATTACHING THE HANDI? FOR VARYING THE POINT OF IGNITION 
TO THE INTERRUPTER IN ELECTRIC-IGNITION. DYNAMOS, Scintilla, September sth, 
1918. (132,500.) 

19.725. DISTRIBUTORS FOR THE HIGH-VOLTAGE CURRENT OF MAGNETO-ELECTRIC 
IGNITION MACHINES, Scintilla. October Ist, 1918. (133203) 

19.728. Росккт ELECTRIC LAMP. Nurmberger Metall & Lackierwaaren-fabrik 
Vorm. Geb. Bing Akt. Ges. May Ist, 1915. (131,24.) 

24.618. SrFARKING PLUG. G. Dubreiul and E. L. Nachon. October 8th, 1919. 
(142. 06.) ö 

25.307. BarR-WINDINGS FOR. ELECTRIC. MACHINES, F. 
иһ, 1918. (133,961.) 


Punga and H. Roos. May 


1920. 


1,216. Battery ARRANGEMENT FOR SMALL ELECTRICALLY-DRIVEN VEHICLES. R. 
Slahv. January nd. 1919. (138,072) 

5.136. Frecrric swirCHES. J. A. Crabtree, February 20th, 1919. (Divided 
application on 140,150.) (142, £30.) 


een 


Electrically-driven Battleships.—The super-dreadnought 
Maryland, the fourth battleship of the U.S. Navy to be 
equipped for electrical driviug, was launched at Newport 
News, Va., on March 20th last. This vessel is sister ship 
to the Tennesee, launched in April, and the California, 
launched in November, 1919, at the Mare Island Navy Yard, 
California. and to the New Merico already in commission. 
All four ships are similar in-size and equipment. The Ten- 
nessce was expected to be commissioned last month. 
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SCIENCE AND INDUSTRY. 


Science states that Dr. Van H. Manning, Director of ће U.S. 
Bureau of Mines, has resigned his post to take the position 
of Director of Research with the American Petroleum 
Institute, after 34 years’ service. In his letter of resigna- 
tion he points out that within the last few years it has been 
impossible for many men to remain in Government service ; 


the competition of industry is taking the highly trained men 


of the scientific bureaus at salaries which the (10vernment 
does not pay, or even approach. 

Dr. Fred. G. Cottrell, Assistant Director, has been nomi- 
nated by President Wilson to fill the vacancy ; his process 
(based on the Lodge process) for precipitating fumes and 
dust is in world-wide use, but he assigned his patents to a 
non-dividend paying body, the Research Corporation, in 
order to encourage scientific research. 

Prof. E. F. Nichols, of Yale University, has also resigned 
his post, to become the Director of Pure Science in the Nela 
Research Laboratory of the National Lamp Works of the 
General Electric Co., at Cleveland, U.S.A. He remarks 
that “ the position offers complete freedom in the choice of 
research problems, and places at my unhampered disposal 
such human and material resources as no university I xnow 
of can at present afford. . . . The heightened oppor- 
tunities of the new position are in everything else во 
advantageous, that the offer becomes finally irresistible.” 

Неге is matter for earnest thought. Scientific experts 
are being welcomed with open arms—and purses—in the 
industrial world of the United States; the academic 
profession and the (iovernment alike are unable to make it 
worth their while from any point of view to disregard the 
voice of the charmer. And be it noted that Prof. Nichols 
has a free hand to undertake any research in pure science 
that he thinks fit. This is very significant; it is not, 
however, surprising, for the. General Electric Co., U. S.A., 
has proved beyond doubt that pure scientific research pays 
it handsomely. It would, on the other hand, be exceedingly 
surprising if any firm in this country adopted such a policy. 
We do not say this in a fault-finding spirit ; we know only 
too well that circumstances in the past have not permitted 
of the adoption of so enlightened a policy. There is, 
however, a certain tendency to emphasise the importance of 
“industrial research" at the expense of ‘scientific 
research,” a distinction of which we do not altogether 
approve; by the former is meant research which is 
obviously utilitarian, while by the latter is denoted research 
without an immediate utilitarian objective, research for the 
pure love of research, but obviously “research” which is 
not scientific is not worthy of the name. 

Returning from this digression, we wish to point out 
that in this country also scientific men are leaving the 
employment of the Government and of teaching institutions 
for appointments in connection with industry. This is an 
excellent thing for industry at the moment; but it is a 
very serious matter for our scientific institutions in the 
present, and for industry in the near future. The teaching 
profession, always underpaid in this country in normal 
times, and now оду starved, is in danger of losing 
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its scientific staff, and the students, who were never nearly 
во numerous as now. are in danger of being left without 
competent instructors. What that means to industry is only 
too plain. 

Here again we have to face new conditions, brought about 
by the Great War. Industry now recognises the value of 
scientific training—colleges and universities are in urgent 
need of funds to make good the fall in value of the 
currency, and to provide for larger numbers of students. 
The key to the whole situation is, as usual, a golden one. 
If the universities and colleges are to be in а position to 
supply the demands of industry for scientifically-trained 
men, industry must supply them with the means. It will 
be a profitable investment, and the need is so pressing tha 
delay will involve the gravest consequences. : 


IN our last two issues we have published 
articles describing, on the опе hand, 
experience obtained by the Glasgow 
Corporation electricity department in the use of electricity 
for all domestic purposes—lighting, heating, and cooking— 
in two houses, over a period of one year ; and, on the other, 
a complete installation from the source of energy to the 
consuming apparatus in a large ‘country house, which, 
together with the estate cottages and offices, has been 
equipped for “ all-electric ” operation. These articles are of 
exceptional interest at the present time, when the merits of 
electricity are being closely scrutinised and debated by 
unfriendly critics, and are about to be discussed at a special 
meeting of the Institution of Electrical Engineers. 

Regarding the latter example, it is, of course, somewhat, 
exceptional; not many estates have at command 150 K. p. 
But there are many places where 10 to 20 H.P. could be 
obtained, and this would be ample for most requirements, 
with the aid of a storage battery. What can be done in 
this direction was well shown in the article by Mr. Thomas 
Smith in our issue of August 30th, 1918, in which he gave 
some particulars of 273 water-power electric installa- 
' tions carried out in 10 years in Wales by a single firm, 
the power developed ranging from 2 to 27 H.P. Complete 
records are being kept of the operation of this all-electric 
equipment, and we hope that eventually they will be avail- 
able for publication ; we understand that they are extremely 
interesting. : | 

The former instance, however, is of much wider appli- 
cation, and deserves close study. The author, Councillor 
Denny, states that conclusive confirmation has been 
obtained of the fact that the domestic load is better dis- 
tributed throughout the day, and may become far more 
important, than the power load, while if combined 
with the existing load it would greatly improve the load 
factor. 

The advantages gained by the consumer by the use of 
electricity for all purposes are too well known to our readers 
to call for recapitulation here ; they are obtained at a total 
annual cost for energy of £32 to £35 per house, which could 
certainly be reduced, as the author pointa out, by one-third 
if the domestic load were developed, and would then involve 
no great increase over the cost of coal and gas. We were 
about to say for equivalent service," but this would be 
wrong; coal and gas cannot by any possibility render 
service equivalent to that of electricity, but they can, and 
do, introduce an intolerable amount of dirt, dust, labour, 
and pollution of the atmosphere, all of which have to be 
paid for in terms of health and pocket. Could these items be 
accurately costed, we have no doubt at all that the actual 
inclusive cost of the electrical supply would come below 
that of its grimy rivals—or rather, competitors, not rivals. 

As we have said before, paper calculations regarding 
thermal unite, &c., are incapable of demonstrating the facte 
in the comparison ; they deal with only one aspect of the 
subject, and they entirely fail to take account of factors 
which cannot be neglected, not least of which is the great 
saving of labour effected by electrical. methods, Public 
opinion does take these factors into account, and there is 
no room for doubt as to its verdict. 


The All-Electric 
House. 


* 


Last week we commented on the defects 
of the customary practice in connection 
with the filling of appointments which 
have been advertised in our pages, and urged that unsuc- 
cessful applicante ought not to be left in the dark as to the 
result of their applications. We might have mentioned 
that some of our advertisers in such oases notify the fact 
that a post has been filled, and courteously convey their 
thanks to those who have answered the advertisement by 
means of an announcement under the heading Appoint- 
ments Filled ”; but human nature being what it is, thé 
thought that our attitude was not altogether disinterested 
might have suggested itself to the cynical reader—if any 
of our readers are cynical. 

We have, however, found a solution to the problem which 
we hope will commend itself to both advertisers and appli- 
cante. Our advertisement department has arranged to 
insert, free of charge, notices stating that specified appoint- 
mente have been filled. An announcement to this effect 
appears in our advertising pages to-day, and in the interests 
of applicants we trust that advertisers will make use of this 
method of closing correspondence, which will involve the 
minimum of effort and expense while, we believe, fully 
meeting the needs of the case. 


“ Situations 
Vacant." 


Тнк demand of the Imperial College of 
Science and Technology for university 
status and the power to confer degrees 
was further pressed at a public meeting in London on 
Friday last; the audience consisted mainly of students, and 
several eminent men gave addresses in support of the claim. 
The Imperial College is independent of the University of 
London, but is recognised as a school of the University, so 
that its students may take the “internal” degree. It ig 
pointed out that the diplomas of the College, while of 
deservedly high repute, do not carry the same weight as a 
University degree, which is recognised as a hall-mark,“ 
and has a commercial value. 

It cannot be denied that there is room for more than one 
University in London ; three or four universities would not 
be too many for a population of seven millions. But what 
is а university, and what is the meaning of a university 
degree? It is not now given to апу man to, study all 
branches of knowledge, and even in a univeraity specialisa- 
tion is inevitable, but at least a university must provide 
instruction in all those subjects which are embraced in a 
liberal education, and afford facilities for the absorption of 
that general culture which is the only sound foundation 
upon which to erect a superstructure of specialised know- 
ledge. Essential elements of that culture are the study of 
mankind, and the polish which is imparted by constant 
association with one’s fellows in the atmosphere inherent to 
а university, where all are equals and comrades. 

In those functions of a university the Imperial Cullege is 
unquestionably deficient, at present; it makes no claim to 
teach the arts, or, rather, the humanities," a term 
which has been falsely arrogated to classical studies, but 
which in truth denotes '* the highest and most harmonious 
culture of all the human faculties and powers” (Trench, 
On the Sludy of Words). We are not finding fault with the 
College on this score ; on the contrary, we have the highest 
admiration and respect for it ав a truly Imperial College of 
Science and Technology, an institutiou worthy of its great 
calling as the scientific focus of the E.npire. But it is not 
at present organised or equipped to fulfil the functions of a 
university: what guarantee have we tbat, if endowed with 
authority to confer degrees upon its alumni, the new 
university will develop iteelf into a univereity in fact as 
well as in name ? 

That is the sole consideration which deters us from 
supporting the claim of the Governing body, the staff, and 
the students. In the absence of that development, the 
College will remain a College, while it becomes а. pseudo- 
university, its degrees will .be technological diplomas in 
disguise, and ite graduates will lack breadth of culture, 


An Imperial 
University ? 
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THE GLORY OF THE DAY'S WORK. 
By "FEMINA." 


Ir is said that Walt Whitman, on seeing some labourers 
returning from their daily toil, exclaimed to Мв 
friends: ‘‘ Ah, the glory of the day's work, whether 
with hand or brain!" Whatever may be thought of 
Walt Whitman's poetry, one cannot help feeling that it 
came from his heart; and as, according to an Arab pro- 


verb, he who speaks from the heart speaks ѓо the heart, 
we may be sure that this utterance of his met with a 


ready response from all those who were working heart 
and soul, in any way whatever, to make America the 
great power in the world she is to-day. The greatest 
nation that this world will ever know will be the nation 
that feels in its inmost soul that the day's work, faith- 
fully and conscientiously performed by every one of its 
people, man, woman and child, is indeed a glorious 
thing. This truth must be brought home to every 
worker, from the humblest drudge to the most gifted 
genius, before any nation can become in reality one of 
the Great Powers of the World. 

The great masterpieces of the world are silent wit- 
nesses to the fact that this sense of glory existed in the 
past, and we have only to turn to the Old Testament to 
see that it was as a burning fire in the heart of the 
Jewish nation. I may quote ав instances the making of 
the Tabernacle, the building of the Temple and the re- 
building of the Wall of Jerusalem. I suppose that in 
England to-day the majority of employers and workers 
would regard as idealistic nonsense the idea of there 
being any glory about the day's work—th^e idea of work 
for work's sake, for the sake of the prosperity of the 
industry, the prosperity of the country. They have be- 
come more accustomed to Mr. John Masefield’s ‘‘ ring 
о’ roses point of view: Men work to get enough to 
eat, so that they may have strength to work to get 
enough to eat." Yet this glory has not really departed, 
any more than the sun departs from the heavens during 
a dense fog or a thunderstorm. It shone clear and un- 
dimmed during the war, although darkness has returned 
tu the national soul since. 

There is no sentiment in business °’ we аге told by 
both employers and employed, but then most popular 
catchwords are either fallacies or half-truths. We can- 
not afford to disregard the spiritual factor in industry 
or anything else, for it is the vital principle. 

lf this sense of glory once became general it would 
solve automatically many labour problems. The ac- 
count in the Book of Nehemiah of the rebuilding of the 
Wall of Jerusalem is well worth studying by both em- 
plovers and workers to-day, for it is a splendid story 
of a great engineering feat, a mighty effort made under 
great difliculty and in the face of the most strenuous 
opposition. We read that not only were the workers 
protected by armed guards, but the builders had their 
swords girded on at their sides and other workers had a 
tool in one hand and a weapon in the other. Yet the 
work of rebuilding the wall and restoring the many 
gates was finally brought to a most successful conclusion 
in record time. The secret of success is explained in 
one simple statement: the people had a mind to work.” 
Moreover, there was a marvellous system of organisation 
and co-operation. The whole story makes one feel 
ashamed of the toluation in England's darkest hour of 
such treasonable tactics as the ‘‘ca’ canny "' policy, the 
limitation of output, and the exclusion from employ- 
ment of the men who kept this country safe for those 
who stayed at home. 

It is not now a question of rebuilding a city wall, but 
of reconstructing an entire continent—one might almost 
вау а world. Yet where to-day shall we find men with 
the spirit of Nehemiah to sav to those who would divert 
their attention from their colossal task: “Т am doing а 
great work so that I cannot come down ; why should the 
work cease whilst I leave it and come down to vou?“ 


And vet for want of such men reconstruction may share 


the fate of the Tower of Babel. 
This is perhaps partly the fault of our system of 


education. For centuries we have been teaching our 
children that work is a curse—a punishment inflicted 
on the entire human race because of one man's sin ; when 
we should have taught them that, like the other so-called 
curse—suffering—it is a means of salvation and redemp- 
tion. Ав Emerson tells us: A man's task is his life- 
preserver.' E 

We also teach them to repeat glibly: ‘‘ The whole is 
greater than’ its part," without showing them the 
spiritual meaning of this somewhat obvious statement, 
or its corollary—that the most infinitesimal part is 
essential to the completeness of the whole, or, as Kipling 
puts it, ‘‘ The game is more than the player of the game, 
and the ship 1s more than the crew.' 

What we Want is education for Life not merely edu- 
cation for examinations. For this we must begin at 
the beginning—with the baby in the nursery school. 
Let us teach the child before his imagination is crushed 
out of him that there zs a glory about his day’s work, 
that it matters, and matters greatly, not only to the 
worker himself, but to his country and his God. 

We must also get rid of the idea that there is only a 
glory about skilled or artistic work, and none about 
physical or mental drudgery. A man cannot become a 
skilled craftsman or an artist without serving a certain 
apprenticeship of drudgery. The world is learning 
slowly and painfully the lesson that each nation should 
perform its own drudgery, that it is a grave mistake to 
employ slave labour or foreign labour for this purpose. 
We are also gradually learning that it is a reproach 
rather than a distinction to belong to the leisured 
classes." As the absolute necessity for increased pro- 
duction becomes more and more apparent, it is being 
brought home to all that, if England is to be saved 
from financial and national ruin, she can no longer 
afford to maintain idlers in her midst. Every man and 
every woman should have hours of work and hours of 
leisure. Alfred the Great was not so very far wrong 
when he divided the 24 hours’ day into three parts— 
eights hours for work, eight hours for recreation, and 
eight hours for sleep; in other words, eight hours for 
useful work and 16 hours for recuperation. It is im- 
possible to lay down general rules for the employment 
of leisure hours, as this depends on the kind of energy 
expended during, the working hours; but part of the 
time should be devoted to "the development of those 
faculties, talents, or powers that lie dormant during the 
performance of the daily round. 

It has been said that labour leaders are the only 
politicians with vision and high ideals. But recent 
events and utterances seem to show that the vision is 
somewhat limited, and the ideals not so very high after 
all. The aims of Labour since the war have nci reached 
any higher than the financial betterment of the working 
classes without regard to the prosperity of the industries 
to which thev belong—the prosperity of their country so 
grievously afflicted by the Great War. They talk of 
à bringing the capitalist edifice crashing to the 
ground." Perhaps they do not remember the fate of 
Samson who brought a certain other edifice crashing to 
the ground. They are fond of saying that Capital is 
useless without Labour. May one be allowed to point 
out that Labour is also useless without brains to direct 
it and capital to finance it? In fact, Reconstruction in 
every direction is being hampered instead of helped by 
Labour. With regard. to the housing difficulty the 
Daily Telegraph tells us ?— 

** The building trades are verv much under-manned. 
Their numbers are less by 200.000 . . . . than they 
were before the war. Yet double that number of ex- 
Service men are unemployed at the present time, who. 
would be very glad to join these and similar unions if 
admittance were not denied them. The whole countrv 
is crying out for houses . . . and vet, though tens of 
thousands of men are earnestly seeking work. thev are 
shut out from the most obvious and most under-staffed 
field. The situation is aggravated by the decreased out- 
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put of the men actually at work, and thus a situation is 


crented which is preposterous in the circumstances and 
utterly incapable of defence. 

There seems only one way of ending the present 
lamentable deadlock, and that is to make all concerned 
іп any way in any industry realise that a house 
divided. against itself cannot stand," that they are 
members one of another—fellow-workers each doing his 
part in a great work, and fellow countrymen each con- 
tributing to the prosperity of his country. -As long as 
the antagonism between Capital and Labour lasts we 
cannot hope to draw any nearer to the promised New 
Earth. Hatred will never cease by hatred." 

A just and at the same time practicable system of 
profit-sharing would, no doubt, do much to dispel the 
mists that at present obscure ''the glory of the day's 
work." It has not yet been sufficiently recognised that 
profits are produced by the, conjunction of money, 
brains and labour, and that any one of,these factors is 
useless without the other two. But a greater incentive 
even than personal gain would Бе a change of heart, а 
change of attitude towards work, a re-kindling of that 
enthusiasm without which nothing great can be done. 


A BRITISH MAGNETO WITH MANY 
DISTINCTIVE FEATURES. 


By F. Н, HUTTON. 


Іх these times it is pleasing to come across an industry 
which is in a thoroughly healthy state, producing machines 
of the very highest quality which embody many improvements 
over pre-war practice, and turning them out in satisfactory 
numbers to meet the enormous demand. А recent visit to 
the magneto works of Messrs. Б. B. North & Sons, at 
Watford, showed all the foregoing remarks to be true in 


A. Armature complete; в, Sliding pole shoes 
attached to cam ring; c, Magneto poles; 
р, Armature, magnet poles and sliding pole 
shoes assembled... 5 


Fic. 1—MAGNETO PARTS. 


this instance. Being опе of the firms who were up to the 
neck in magneto work all through the war, straining every 


nerve to produce machines for the arduous service then 


required, they can well claim that their present magnetos 
have come through an ordeal of fire in every sense. 


A visit to these works is a real treat to anyone interested 
in fine engineering ; the rows of beautiful little precision 


lathes, milling machines and grinders, the wonderfal 
miniature automatics, &c., are an exhibition in themselves, 


one 


у atfcrd 
contact breaker 
with patent 


"1 iS 
unshrinkabl (p Ei X 
Fibre bush 


for recher arm bear 


к, Rocker (cut away to show bush housing) ; 
к, Unshrinkable fibre bush; co, Rocker with 
spring attached ; n, Contact breaker assembled, 


Fig. 2.—CONTACT BREAKER. 


while the foundry, a spot generally resembling a near 
approach to the lower regions, in this case is an apartment 
which might well be used asa dining hall! Such con- 
ditions, although they may not affect the design of the pro- 
duct, are generally to be found reflected in the class of 
workmanship turned out. Although a great deal might be 
said on this score, and on the extraordinary accuracy in the 


gauging of parts all through the works, it is time to 


proceed to details of the article manufactured—the new 
Watford magneto, of which the most noteworthy parts are 
shown in the illustrations. Briefly, the two main objects 
aimed at are to make the spark equally efficient throughout 
the whole timing range, and to improve the action of the 
contact-breaker by alterations in design. Dealing with the 
first point, we may remember that the worst fault of an 


ordinary magneto is that it produces its most effeoti ve 


spark only when the timing is set at one particular place. 
Since this place has to be arranged so that it suits normal 
running engine speeds (i.e., high speeds) it follows that the 
correct positions for slow running and starting cannot be 
much used in practice. "The reason is that à strong spark 
is only produced by the contect-breaker opening when the 
armatüre is in the most favourable position with regard to 
the magnets, in other words, when it is in the strongest 
magnetic field. These positions occur twice in а revolu- 
tion, and are only momentary. The difference is made in 
the new Watford magneto by providing sliding pole-pieces 
or shoes for the magnet as shown in бр. 1, в and D. These 
extra pole-pieces, made of steel, are attached to the brass 
cam-ring, and project into the body of the magneto, fitting 
between the magnet itself and the armature. When the 
timing is altered by moving the cam-ring these extra pole- 
pieces move with it, the consequence being that when the 
contact-points open the magnetic conditions are always at 
their best. That is, whether the spark is timed early or 
late within the range provided, tle spark is equal to that 
from an ordinary magneto at its maximum position. The 
idea of this improvement is admittedly not а new one, but 
mE in order to carry it out successfully 
the very highest class of workmanship. 
| is necessary, and to maintain this 
degree of accurate workmanship under 
the stress of ordinary commercial pro- 
duction is no easy task. This is the 
problem that Messrs. North & Sons 
claim to have solved. It will be 
realised that the sliding poles must 
be manufactured to the finest limits, 
and must. maintein their position 
accurately under ordinary working 
conditions. In order to ensure this 
a small recess is cut in the end of the 
pole-shoes which engages with a 
spigot on the driving end-plate of 
the magneto, thus forming a guide 
and materially helping to keep the 
pole-shoes in place. The other parts 
illustrated in fig. 1 are the armature 
complete, the driving end-plate and 
the fixed pole-pieces. mE 
The new contact-breaker, shown 
in fig. 2, is full of interesting features. 
The moving * arm" in this case 
consists of a triangular structure, very 
strong, but very light, being milled 
out of the solid with the greatest 
accuracy. The balance of this arm 
has been carefully studied with regard 
to neutralising the effects of centri- 
fugal force at high speeds. An ont- 
standing feature is the design of the 
fibre bush. Messrs. North & Sons are convinced that fibre 
is still the best material for this purpose, in spite of the 
alternatives which are available. They have therefore set 


. about devising a bush made of this well-tried material 


which shall absolutely avoid the old trouble of swelling, and 
so causing the arm io bind. The result of their researches 
is seen in the illustrations E, F, and G, fig. 2. It will be 
noticed that the bush is larger than usual, that fine 


slits are made in certain places, and that a special, 
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manner of fixing is employed. Тї is claimed that this 

bush has been tried to the utmost under the worst possible 
conditions, and that it is absolutely proof against swelling. 
A buffer is provided over the moving arm to restrain the 
flinging action at high speeds. Other details of this 
interesting. contact-breaker are shown in the illustration, the 
complete view being at the top. This design of contact- 
breaker, being a further improvement on the pattern used во 
successfully on Watford magnetos in air service during the 
war, is well worth attention. 


—ñ—— — 


LEAVES FROM AN INSPECTOR'S NOTEBOOK 


By “ ANODE.” 


Oxe of the most interesting things in an insurance in- 
spector's life is the examination of breakdowns.. To 
say nothing of the uncertainty of these, it is distinctly 
exhilarating after a hard day's work, probably under- 
ground, to arrive at home and find a wire awaiting you, 
informing you of а breakdown, probably not two miles 
from the place you have been at all day. 

] remember on one occasion receiving à wire asking 
me to proceed to a town some hundred odd miles aw ay, 
after a journey in the corridor of a train for three 
hours. I left home next morning in no very amiable 
spirit, and on arriving at the scene of the catastrophe 
J found it was nothing more than a break in the shunt 
windings of a 2-H.P. motor. As the break was between 
the field coils, it was remedied in a few minutes, and 
naturally it did not improve my peace of mind; still it 
might have been worse, and for small mercies we must 


bo thankful. Not all breakdowns, however, are so 
simple. Once I was out making an inspection of a 


large plant some distance from a station and had to hire 
à conveyance, and could only hire the car for the day. 
I did the inspection, and decided to visit a colliery 
some miles away, and make a part inspection at any 
rate. "The electrician was a personal friend, both of us 
haviug worked in the ваше shop, so the visit was likely 
to be a pleasant one. On inquiring at the power 
house for шу friend, I was informed that he was under- 
ground, and had been there for the past 24 hours, hav- 
ing had trouble with a 250-H. . motor, which was in- 
sured. Now this was very awkward, as spats and light 
boots are not exactly healthy underground ; and this 
colliery prided itself on its own partieular and exclusive 
brand of slush underneath. If I had my way I would 
make it a criminal offence to have any colliery under- 
ground ; they all ought to be on the surface, and near an 
important station. But we cannot always get what we 
want, so I had to make the best of it. I then had an 
idea that probably the trouble was with the pump, and 
not the motor, in which case my worthy colleague, the 
mechanical inspector, would have the jubilee. I got 
hold of the electrician on the ’phone and asked for the 
news, devoutly hoping that it was the pump. This 
reminds me of the occasion when I visited a friend in a 
hospital early one morning. He was in a bad way, and 
no hope could be entertained of his recovery. The 
nurse hoped that he would last out till 8 o'clock, and 
she seemed quite concerned about it. On my inquiring 
why she was so anxious, she calinly told me that if he 
died before eight she would bave to lay out the remains, 
but if he lasted till after eight, the day nurses would 
have the job. 1 felt something like the nurse, thinking 
of шу beautiful spats. But my luck at this part of the 
proceedings was dead out; it was the motor, so I re- 


„ luctantly descended, and ruined my pretty spats. 


On entering the chamber of horrors I was told that 
the trouble was overheating of the rotor, and that every- 
thing possible and impossible had been done, even to the 
extent of fitting new bearings and altering the taps on 
the starter, Now I knew this particular breed of 
machine. I looked very carefully at the junction of the 
rotor bars and short-circuiting ring, and found that the 
joints were black ; this proved to be the trouble—resist- 
ance in the rotor circuit. My friend was not by any 


nieans pleased at the diagnosis, especially at the differ- 
ence between his 24 hours and my 24 minutes. | 


‘It is surprising what a little thing will cause trouble 


im à motor. I well remember on one occasion being 
asked to look at a small motor which ‘was sparking 
badly. It was an old type of machine, and had run for 
seven years without any trouble till then, when. it 
started eating a set of brushes up in a week or so. I 
tried altering the brush position, ‘but without effect; 
tested the armature thoroughly, everything’ correct; 
when I noticed that there were no flexibles on the 
brushes. The attendant, a new man, told me that^he 
did not see the use of them, so he cut them off. On 
fitting a new set with leads on, the trouble ceased. 
Sometimes it is very easy to be too particular, and on 
one occasion I got badly let down, and my company let 
in for £20. At a large restaurant there was a small 
single-phase motor used for driving an ice-cream 


freezer, and the starting device was the usual phase. 


splitter, the handle of which was missing. I pointed 
this out on my reports for sonie considerable time, until 
I decided that it was time my recommendation was 
carried into effect, so 1 interviewed the proprietor, and 
pointed out the danger of the attendant putting ‘his 
tingers inside the starter to get hold of the cross bar, 
inentioning that 210 volts at a frequency of 93 was not 
healthy, and that if he had a weak heart, or status 
lymphaticus, there would be a coroner’s inquest, and he 
would not come off lightly. That ‘‘ status ly mphaticus ”’ 

fetched him, and he ‘promised that the necessary would 
be done instantly, immediately, forthwith, and person- 
ally. This was on a Thursday, and on the following 
Monday I received a wire asking me to attend at a break- 
down at this establishment. On arrival I found the 
motor burnt to rags and cinders. The machine was 
left O.K. on the Saturday night, and it was found burnt 
out on the Monday morning, when they opened the pre- 
mises. АП that I could find was that the starter was 
discovered to be in the running position, but the atten- 
dant was positive that he left it in the off position. In 
addition to having to report the details of the break- 
down, I had to give the cause of it, which was not easy 
in this particular instance. While I was thinking it 
over, a cat jumped up to a window, via the starter, and 
in doing so it fouled the new handle, and pushed it 
into the running position. 


SINGLE-PHASE METERS ON BALANCED 
THREE-PHASE, THREE-WIRE SYSTEMS. 


Bv H. G. SOLOMON, 


Tur use of one single- phase meter to register the consump- 
tion in a three-phase, three-wire network is still: largely 


prevalent when the system is regarded as balanced. The 


method is, however, almost invariably wrong, and in many 
instances leads to totally incorrect results, even though the 
load actually constitutes a balanced load in. iteelf. It 
should be entirely discarded, as it із not difficult to prove 
that a single-phase meter will only correctly indicate the 
three-phase consumption on the falfilment. of two condi- 
tions—perfect balance and unity power factor— which never 
obtain together in practice. These two conditions must 
go hand-in-hand, as however well-balanced the system may 
be, if a power factor less than unity be present, considerable 
inaccuracy dependent upon the magnitude of: the power 
factor will ensue, apart from the characteristic errors of 
the meter itself. 

The only proper method of. measuring the consumption 
is the employment either of two single-phase meters on 
the well-known two-wattmeter connection, as indicated 
in the accompanying diagram, or of a three-phase, thres- 
wire meter. The latter is simply a combination. of two 
single-phase meter elements to form a single instrument, 
with one counter which registers the total consumption, 
and is connected in exactly the same manner as when 
two separate кошы meters are employed. In the 
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latter case the consumption is the algebraic sum of the two 
meter readings. 

Referring to the diagram, if the phase voltages pass 
through their maxima in the sequence of 1, 2, and 8, then 
meter A will be in the leading phase, and meter B will be 
in the lagging phase. Since the system is supposed to be 
balanced, the voltages between any two of the mains will 
be equal to one another, and the currents in the mains will 
be the same. Representing the voltage and the current by 
у and с, as given by а voltmeter and ammeter respectively, 
and denoting the power factor by cos ф, then the mean 
power is— 

= VC cos (¢ — 80°) + vo сов (Ф + 30°) 
2 = 73 VC cos ф. 

Regarding the power as remaining constant over a given 
interval of, say, one hour, then the energy consumption in 
watt-hours will be represented by the same equation. The 
one meter A in the leading will read v c cos ( — 30°), 
the other meter B in the lagging phase will indicate 
у С сов (¢ + 30°), and the total consumption will be their 
sum, namely, 8 VC cos . 


A. Unity Power Factor.—When there is no displace- 
ment between the phase voltages and the currents, i. e., when 
the power factor is unity, сов ф = 1 and 4 = 0. 4 


will thus give v 0 cos 80°, s.e., 4 V 3 vo, B will indicate 


the same amount, and their sum is V3 v c, the total con- 
sumption. It will be observed that in this case each meter, 
independently of whether it is in a leading or lagging phase, 
will register one-half of the total energy. Consequently, if 
one be employed, say A, connected in any one of the three- 
phase mains as а two-wire meter, and its dial reading be 
multiplied by 2, it will correctly give the total three-pnase 
energy, but in this case only. When a single-phase meter 
is used in this manner, the dial reading, in general, gives 


CONNECTIONS OF METERS. 


‘the total amount directly, without the use of the multi- 


plier 2, as this is taken into account in the gearing between 
the integrating train and the rotor spindle. 
B. Power Factor less than Unity.—In this case the total 


energy is still V3 v c cos &, and the two meters read as 
before v с сов (4 — 30°) and v c cos (Ф + 30°). 


Suppose the load consists of a three-phase motor running 


at full load with a power factor of 86:6 per cent. for the 
given interval of one hour. Then cos ф = 86:6 per cent., 
and ф = 30°. The three-phase energy absorbed by the 


motor is У З у Ссов 80°. Meter a shows v c cos (80° — 30^) 
== VC; meter B indicates v о cos 60° = } ус. Their 
sum equals 3 vo/2 which із /3 vc /3/2 = V3 Vo 
cos 30°, the total energy. 

Although the load is a really balanced one, meter B, it 
will be seen, registers 335 per cent., and meter a 663 per 
cent. of the total consumption, which is simply their sum. 
There is, of course, nothing astonishing about this. It is 
merely a reiteration in different terms of the preceding 
statement, and is made in this way to emphasise the fact, 
which does not appear always to be fully realised, that. 
despite the balauce of the system, when a power factor less 
than unity exists it is quite impoesible from the threc- 
phase principle for the meter readings to be equal. "Their 
inequality does not point to & want of balance, but to an 
inductive load. If, therefore, the single-phase meter for 
three-phase balanced loads be used, for example, in the 
leading phase, such as A, it will read 2 x VC cos ( — 30°), 
and since ф == 30°, ite indication will Бе? x vc. The 


true amount is V 3 vc сов 30°, which is the same as 3 v C. 
Hence the single-phase meter when in the leading phase 
will be over-registering by 833 per cent. of tbe true amount. 
If connected, on the other hand, in the lagging phase as 


B, it can be shown in а similar manner that it will be under- 
registering to the same extent. 

Next, suppose that the motor is running light, when its 
power factor may be of the order of 50 per cent., i. e., 
cos ¢ == 5, which means that ф = 60°. The true load is 
V3 vo сов ф, ог} v3 VC (Cis now different in value from 
the full-load current) Meter a correctly gives v C cos 
(60° — 30" = тс 3/2, which is the total energy, 
and meter B gives no reading at all, as it has stopped (v 
cos (60° + 30?) = 0). Hence the single-phase meter for 
three-phase balanced loads in the leading phase will give 


9 х VC cos 30°, i.e., v 3 v c, which is twice the true total 
energy, and will thus indicate 100 per cent. high. Of course, 
in the lagging phase the meter will stop апа not give any 
reading, whereas the actual total consumption is still. 
$ Js vc. 

Even with so high a power factor as 97 per cent., which is 
rarely exceeded with purely lighting loads, the errors are 
not so negligible as they are commonly supposed to be. 
With this power factor the corresponding angle of lag is 
14°, the true total energy is 1:68 v С, whereas, ав is easily 
shown in the same way as in the other examples, the one 
single-phase meter for polyphase loads will have an error 
of -- or — 14:8 per cent. of the total amount according as 
it is in а leading or lagging phase. 


THB PROGRESS OF THE SPANISH ELEC- 
TRICAL INDUSTRY IN 1919-20. 


IN reviewing the progress of the Spanish electrical industry in 
1919-20, the Energia Electrica places in the forefront the 
"transformation into Spanish of a great German electric 
undertaking," as it terms it, namely the Deutsch-Ueber- 
seeische Elektricitäts Gesellschaft, under the style of the 
Sociedad Transatlántica Alemana de Electricidad. The. trans- 
formation is due, it appears, to the exertions of the late 
Minister of Patronage, Don Francisco Cambó, to whom are 
owing other important financial and industrial innovations. 
The present financial situation in Germany and the enormous 
depreciation of the mark have forved the German company, 
in order to obtain capital for extensions and acquisitions of 
raw materials, to consider either & sale of the assets or the 
transformation of the company. The English and the Ameri- 
cans, according to the Spanish paper, contended together 
in offers for the many light and power concessions of the 
German company in the numerous cities of South America; 
but the outcome arrived at is owing to the exertions of Seüor 
Cambó, and ''the sympathy shown for Germany by Spain 
during the war." The headquarters of the new company 
will be in Madrid and its technical offices in Barcelona. Its 
capital will be 300,000,000 pesetas, a portion of which will be 
taken up by & Spanish group of bankers. 

Besides the unportant event above chronicled, other note- 
worthy occurrences show plainly that, far from interruption 
of the rapid unfolding of the Spanish industry initiated some 
twelve years ago, that industry has continued to develop with 
ever-increasing speed. Passing by the 200,000,000 pesetas in- 
vested in electric installations now completed, new companies 
with strong capitals have been formed in the past year, to 
carry out already planned schemes which, it 1s to be hoped, 
will rapidly pass into the state of tangible realisation. 

The Sociedad Electrica de Lima, which during 1919 raised 
its capital from 4,000,000 to 10,000,000 pesetas, has finished the 
erection of machinery for the first hydroelectric group of 
8,750 KW., and has founded an offshoot, the Union Electrica 
Portuguesa, which, like the company of. the same name in 
Madrid, is engaged in distributing current in Oporto, Braga, 
and other localities in the neighbouring country, the current 
being drawn from the falls of Lindoso, 12 kilometres from the 
frontier; it has both carried out the erection of the trans- 
mission lines to Oporto (50 km.) and completed the trans- 
former station in that city. A Portuguese group subscribed 
50 per cent. of the capital of the Union Electrica Portuguesa, 
the balance being put up by Spanish offshoots of the Hidro- 
electrica lberica y Española, owning the [ima falls whose 
capacity is 20,000 H.P. 

The Sociedad Hidroelectrica Iberica is continuing its works 
at the Cinca falls (Huesca), and to obtain further resources 
and to develop the Cinqueta falls (47,000 kw. from the two 
falls), besides the 90,000,000 pesetas of bonds raised in 1918, 
decided last month to increase its capital by 20,000,000 pesetas, 
bringing its total capital up to 60,000,000 pesetas. 

The Hidroelectrica Espafiola, prosecuting its development 
of the Dos Aguas falls, for which it has ordered two 23,000- 
н.р. Escher Wvss turbines, hopes by the end of the vear to 
have working 20.000 н.р. of the 100.000 available. 

The Sociedad Productora de Fuerzas Mortices issued in 1919 
4,000 500-pesetas bonds in order to install a third electrogene 
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group ai its falls, already completed, of 20,000 н.р. capacity 
on the river Flamisell (Lerida); the greater part of its output 
(16,000 H. p.) is supplied to the Energia Electrica de Cataluña. 


This important company, whose capital is over 100,000,000- 


pesetas, finished in 1919 the installation at its Molino falls on 
the River Flamisell, its 20,000 H.P., with 40,000 н.р. from the 
Capdella station on the Flamisell, being supplied to Barcelona, 
Sabadell, Manresa, Granollers, Cornella, Badalona, Gerona, 
Palamos, Palafrugell and other localities in Cataluña. 

The Cataluña de Саз y Hlectricidad, which is the oldest 
company supplying energy to Barcelona (having been con- 
stituted in 1343) and has a capital of 00,000,000 pesetas, con- 
tinued its works at the falla of Puente Argone, on the River 
Esra, in 1919, where it has just started a Piccard-Pictet- 
Oerlikon 5,000-H. p. hydroelectric group. As this company 
harnessed in 1918 the Hun fall, of 36,000 H. p., in three 12,000- 
н.р. units (the hydraulic installations and central being 
planned for four units, which with two groups of exciters, 
total 50,000 н.р. at the shafts of the turbines), it has dispos- 
able this year 41,000 H. p., which is absorbed by Barcelona and 
its industrial belt. ' | 

huge Sociedad Fuerzas y Riegos del Ebro, which 
already disposes of 100,000 hydroelectric horse-power, has con- 
tinued to prosecute its operations at the Camarasa fall at 
Noguera .Pallaresa, without, however, installing the two 
groups yielding 36,000 H.P., which it expects to obtain from 
this installation. Similarly it has continued its operations at 
Electra del Viesgo on the Torina, capable of producing 10,000 
to 12,000 н.р., and at the Camarinena fall (12,000 н.р.) on the 
river Cases, for which the machinery was ordered some 
months since in Switgerland. The Sindicato de Saltos de 
Agua del Cantabrico has continued its hydraulie operations at 
the group of three falls at Saja (15,000 н.р.) and bought the 
turbines for the equipment of an auxiliary fall of 200 н.р. 60 
asdst the works. 

The Hidroelectrica de Navarra has inaugurated its works, 
built in the Laguna del Duque, where 1,000 н.р. is obtained 
from a 215-metre fall, supplying 60,000 volts to Salamanca and 
Penaranda; this power is capable of being raised to 6,000 H. p. 
by means of works already projected on the Laguna and at 
Trampal. 

The Energia e Industrias Aragonesas Company, with a 
capital of 10,000,000 pesetas (formerly the Compania Catalana 
de Productos Quimicos), began this vear the building of a 
station at Biescas, and proposes to develop six falls, estimated 
to vield 50,000 H. p., at localities on the rivers Gallego and Ara. 

The greater consumption of energy which has become 
noticeable in all centres of population and industry of any 
importance has forced electric undertakings to increase their 
means of hydroelectric production. Among those which have 
carried out works with this object may be cited the Union 
Electrica Madrilefia, which formed last January the Electrica 
de Castilla, with а capital of 7.500,000 pesetas, which concern 
has begun works at El Jucar falls to yield 15,000 H.P., whose 
plant will be linked up, by a 100,000-volt transmission line, 
to the Falls of Bolarque which supply Madrid. 


The Hidraulica del Cantabrico, 15,000,000 pesetas capital, 
has likewise undertaken construction, at its second fall, in 
order to increase to 12,000 H.P. the 6,000 н.р. now obtained 
at Gijon and Oviedo, at the saine time acquiring the Candas 
fall, lines, power station, and distribution network of the 
Electra Asturiana. 

The Sociedad Anonima Mengemor, which obtains 6,300 H. p. 
from its five falls on the rivers Ohanes, Quadelimar and 
Guadalquivir, issued in January last bonds for 7,500,000 pesetas 
to continue the works at its El Carpio tall, to yield 7,000 H. ., 
which will be absorbed in the provinces of Cordoba and Jaen. 

The Compania Sevillana de Electricidad is developing the 
fall of Las Buitreras, affording 5,000 H.P. at Cortes de la 
Frontera (Malaga) to supply the Andalusian capital. 

The Sociedad Electricas Reunidas de Saragoza has begun 
the operations of development of a 6,000-н.Р. fall on the 
Gallego river. 

Lastly, the Electro Industrial Corufiesa, owner of the 
Capela fall on the River Eume, is increasing its hydroelectric 
installations in presence of the growing calls of its clients in 
La Coruna and El Ferrol, where the lack of electric current, 
as also in Vigo, is principally owing to the great impulse given . 
to maritime constructions. More than the 11,000 H.P. to be 
supplied by the works on the River Tambre now under con- 


struction will certainly be required by the Electra Popular 


de Vigo y Redondela to meet the demands of its customers.“ 

Among the various concessions of water rights are worthy | 
of mention (apart from: the 300, 000-H. . scheme of the Sociedad 
Hispanoportuguesa) that recently secured by the Electra de 
Viesgo, of 55,000 н.р. on the River Sil. Its objective is mainly - 
the development of mining operations in these regions. l'or 
this purpose it has further acquired the assets of the Energia 
Electrica de Asturias, with its Casomera fall yielding 2,000 
H.P., and intends to acquire others. 

Passing to electric traction, it may be mentioned that last 
year was opened to the public the first section (four kilo- 
metres) of the north to south line of the Madrid Metropolitan ;. 
following which are those of -Barcelona and Bilbao, already, | 
under construction. There has been inaugurated the last 
section (Rubi to Tarrasa—9,242 metres) of the Barcelona to 
Tarrasa railway, which makes a total of 99.6 kilometres. 
Electricity has replaced animal traction on the [run to Fuen- 
terrabia tramway. Service has begun on the Vigo to Porrino 
tramway, the first section. of the Vigo to Mondariz line, 
and a junction has been made nt Pinos Puente with the 
Granada suburban system, owned by the Tranvias Electricos 
de Granada, which has an extent of 45 kilometres. 

What has been said above justifies fully the statement, savs 
the Energia Electrica, that the past year has seen a remark- 
able spurt in the Spanish electrical industry, the most notice- 
able feature of which has been the absorption of large capitals 
and the amalgamation of companies. No one can doubt that 
nower is produced much more economically from the large 
hvdraulie works than from the medium-sized or the small, 
hence these enlargements are more advantageous for the in- 
dustry and the country. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. . 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A New Earthing Clip. 


An ingenious and effective earthing clip has been brought 
out by the METALLIC ELECTRICAL ENGINEERING Co., Lb., of 
158, Corporation Street, Birmingham. It is shown in the 
figure, which explains itself. The clip is made of brass, and 


Fic. 1.— Metannic’’ EARTHING Crip. 


al te before us shows that there is plenty of metal in it. 
No soldering is necessary, and the earth lead is firmly held. 
Five sizes are made, to fit tubes from § to 1 in. 


A New Switch. 


An ingenious tele-switch intended to replace the ordinary 
two-way switch, and to enable lamps to be controlled by 


means of pushes and bell wire, has been introduced by Messrs. ` 


* 


I. CL VETTER. Ltp., 11. Little St. Andrew Street, St. Martin's 
Lane, London, W. C. 2. The switch itself is shown in fig. 2, 
and a diagram of connections indicating the general principle 
in fig. 3. It will be perceived that the tele-switch which con- 
trols the lamp or lamps is composed of a vertical electro- 


Fia. 9.——CarvreTTE TELE-SWITCH. 


magnet with the poles extended horizontally, with a movable 
armature A pivoted to the lower pole. The electro-magnet 1s 
energised by means of a single dry cell, and the circuit 1s com- 
pleted by push buttons, which can be fixed in any number of 
positions. If, for instance, the armature of the tele-switch 
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is in the left-hand position as shown in fig. 2, and one of the 
buttons is pressed, the armature will take up the vertical posi- 
tion between the péles, and the small catch to be seen near 
the top of the armature will fit into the slot just beneath it, 
but when the push button is released, the armature falls to 
the right and closes the spring contacts seen in fig. 2, 
causing the lamp to be switched on. On again pressing the 
same button, or one of the other buttons, the armature іх 
again acted upon by the electro-1nagnet. und moved into line 
with the poles, thus opening the contacts, and when the 
press button is released, the armature falls to the left. 'lhus 
lamps can be controlled at any point where the press buttons 
are fixed, and bell wiring can be used instead of the more 
expensive electric light wiring enclosed in tubing or casing. 
Any number of pushes can, of course, be used, and the tele- 
switch can control а number of lamps, a fan, motor, or any 
other electrically operated apparatus, the only variation in the 
design necessary being that when heavy currents have to be 
dealt with mercury contacts B are used instead of the spring 
contacts illustrated. With a separate tele-switch connected in 
each pole of the main supply circuit it is possible to extinguish 
the whole of the lamps in a building simply һу pressing a 
button. For hotel lighting this tele-switch is particularly use- 
ful, for pushes can he fixed outside doors in passages, in rooms, 
or pear-shaped pushes can be suspended near beds. All the 
lamps on staircases can be controlled by a push button at the 
etreet door, and if desired by similar pushes on each landing. 
There are many possible applications of the switch. When it 
is used in conjunction with a clock movement and batterv cir- 
cuit, electric signs can be controlled in various ways, and the 
switch can also be employed with advantage for controlling 
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FOUR ORDINARY BELL PUSHES 
CONTRGLLING LAMP. 


stage lighting. The tele-switch can, of course, readily be 
applied to existing installations. ‘There is nothing that is 
liable to get out of order, and as low voltage bell wiring is used 
for the control circuits, the erection of the wiring is greatly 
facilitated and extreme neatness easily secured. 


Melbourne Railway Signalling Gear. 

A new form of switchgear, specially designed for signalling 

circuits, is shown in the accompanying illustrations, figs. 4 

and 5. This, in itself, is a complete small power-station switch- 
board, consisting of two generator and two outgoing feeder " 
panels. The switches are for 30 amperes, 2,000 volts. Тһе 
busbars also are completely enclosed, and are run in solid with p 
compound. For synchronising purposes potential transformers B 
are required. with each panel, and these, as shown in the 
ligures, are carried at the back of the busbars, where they are 
plugged in а similar way to the switches. Fig. 4 shows one 
potential transformer in position with the tank on, and 
another with the carriage drawn out and.the tank lowered. 
It is claimed that the interlocking features of this gear are me 
very perfect. It is impossible, without interference with the | 
mechanism, to lower the tanks to get access to the conductors 
until the switehes are drawn out and therefore safe to handle. 
Moreover, the switch or potentia] transfonner may not be s 
plugged in until the tank 1s reinstated in its correct position, E 
thus ensuring great safety to the operators. The diagram, a 
fig. 6, shows the connections of two panels, which forin part e 
of one of three inter-connecting boards. The apparatus was — 
ын hy Messrs. A. HEYROLLE & Co., Ltb., of Hebburn-on- v 
yne. — 
G. E. C. Oil-break Switch. 5 
Among the appliances illustrated in a recently published o 


catalogue listing high tension switchgear manufactured hy the Din 
GENERAL ELECTRIC Co., I/rp., 67, Queen Victoria Street, E.C.4, К 
is an oil-break switch with an ammeter attachment for mount- aah 
ing on a wall. This switch is suitable for three-phase circuits, — * 
and is fitted with two overload releases and time lags. The M. 


Fic. 7. 


G.E.C. OIL-BRFAK SWITCHES. Fic. 8. 
maximum current the apparatus will carry is 60 amps., and 
the overload trip coils can be wound for normal currents of 
10, 30, and % amps. Fig. 7 shows the complete switch and ў 
attachment, and fig. 8 illustrates details, the tank and cover 
being removed. 


To Synchronisers. 


Figs. 4 AND 5.—REYROLLE SIGNALLING SWITCHGEAR, SHOWING SWITCHES AND ` 
‘TRANSFORMERS IN POSITION AND DRAWN OUT. 


Feeder, 
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LEGAL. 


BRITISH TuHoMsoN-HousrON Co. лхо рокам LITIGATION. 


Ix the Chancery Division on Friday Mr. Justice Astbury 
heard a summons taken out by the plaintiffs in this action. 
Plaintiffs in their action allege infringement of their patent 
for the manufacture of tungsten filaments for electric lamps. 
The validity of the patent.1s denied by the defendants, and 
the infringement is put in issue. The summons of the plain- 
tifs was that they might be at liberty by their general 
managers, solicitors, and scientific witnesses to enter the 
premises and works of the defendants at Hanwell and to 
Inspect work, and exainine the process used by the defen- 
dants for the manufacture of their drawn tungsten wire. 
Defendants opposed inspection, and set up а secret process. 

Sir A. Colefax, K.C., Mr. J. Hunter Gray, K. C., and Mr. 
Trevor Watson appeared for the plaintiffs; and Mr. T. ‘Terrell, 
k.C., Mr. Kerby, K.C., and Mr. Courtney Terrell for the 
defendants. 

His Lorpsuip, in deciding the question raised by the sum- 
mons, said the circumstances under which inspection ought 
to be ordered in this case and the safeguards which ought 
to be imposed required: to be most carefully considered. 
Defendants set up a secret process, and it was obvious that 
there was a difficulty where a secret process was set up in 
infringement actions of this character to devise à course which 
would do real and substantial justice to both parties without 
doing à grave injustice to either. He was not prepared to 
accept entirely the view expressed in the expert evidence 
submitted. The specification of plaintiffs’ patent was a long 
and intricate one, and apparently was for an improvement 
in certain earlier processes in patents of 1906 and 1907, and 
there were five claims. He had suggested that before decid- 
ing whether inspection was or was not necessary the defen- 
dants should answer candidly and plainly а series of interro- 
gatories to be delivered by the plaintiffs, with the object of 
asking defendants as to each step which in their judgment 
was indicated and protected by their own letters patent. 
This defendants had offered to accept, and they had also 
offered to give a full admission that they produced their tung- 
sten rods under heat, and that the rod was drawn down by 
successive stages to the finest wire. Plaintiffs were desirous, 
however, of having an inspection at once, but having regard 
to the defendants’ expressed willingness to answer questions 
which the plaintiffs would be permitted to frame ag thev 
were advised, he proposed to allow the summons to stand 
over until after he had seen the answers which the defen- 
dants were willing to make to the plaintiffs’ questions. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Wiring Small Houses. 


In the ELECTRICAL. Review of May 7th there is an interest- 
ing letter from Mr. Inch on the wiring of small houses, deal- 
ing with the American method, in which no tees or elbows 
are used, the tubing being looped from point to point. 

It would be very interesting if Mr. Inch would give further 
details of this method of wiring, particularly as many small 
houses are now being wired. 

Installation. 


June lst, 1920. 


* Situations Vacant." 


I have just one little quota to add to the testimony of those 
who decry the use of box numbers by advertisers of vacant 
situations. 

Recently I applied for a vacancy advertised under a Box 
No. in your journal. Being one of the very humble fry in 
this most excellent of all professions (or callings), I am in 
the habit of receiving many dismal reminders of my insignifi- 


cance; especially subject am I and are mine to the snubs of 


those who by fortunate circumstance have climbed from 
among us. But there was one thing we would not stand, 
and that was а starvation wage, so we became meinbers of 
a trade union, and thereby increased our remuneration double- 


fold. as well as established a fixed schedule of wages for our 


class of employment. 
There are many economically minded chiefs who have very 
narrow views of what is adequate remuneration for their 


staffs, and who do not scorn the use of any method which. 


will allow them to escape their obligations. 


In reply to my application, I received a request to attend | 


for an Interview. This I did. At the interview I was offered 


& wage about 17s. 6d. per week less than the standard eche- . 


dule rate, under the specious plea that the appointment was 
probationary—prohationary for an undefined period. 
submit that the Box No. was used as a deliberate cloak 


to hide the identity of the advertiser in order that this in- 
dividual might perpetrate his meanness undiscovered. To 
suggest a probationary pened at less than standard wages 
to skilled, trained men of over 20 years’ experience, 18 some- 
thing which would not be done by the engineer and manager 
of & London municipal undertaking in an open public adver- 
tisement. 
Р. N. К. 


June "th, 1920. 


Emergency Braking. 


In your issue of the 21st May Mr. C. E. Slack asks И 
anyone can suggest a simple method of using regenerative 
control for emergency braking, with one motor defective and 
cut out of circuit. I cannot think of any means to this end 
without some addition to the wiring, and herewith offer the 
simplest method which has occurred to me. Ether a two- 
way canopy switch or an additional one-way switch would 
be required; if the latter, it would preferably be interlocked 
with the canopy switch, so that both cannot be closed 
together. 

The following sketch will probably explain my idea: — 
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C.S. 2 Canopy switch. A.=Armature. 
R.=Grid resistance. . F. Series field. 
C.R.S. Controller reversing switch. 


To obtain braking effect: — | | 

1. Throw C.S. across to other contact. Notching " arm 
of controller, of course, must be at '' zero" position. 

9. Pull reversing handle back. Pu x 

3. Move notching arm carefully up on the series 
notches: the last notch will not be reached, as some resist- 
ance will always be required in circuit, at least until the 
speed has dropped to a low value. ! | 

I have not shown all of the main drum of the controller, 
but instead have dotted the leads to denote that other switches 
and apparatus lie between the canopy switch апа. ће reverser, 
and also between the armature and ground. ү 

As no alterations are required on the controller wiring or 
contacts, &c., this will not confuse anybody. - 


W. G. Stuart. 
Trethomas, May 26th, 1990. ; 


RID MAE ан — — — — 


Ап A. E. G. Turbo: Alternator. 


* May I be allowed the hospitality of your columns to bring 


to the notice of those interested in the electricity industry the 
proposal of the electrical engincer for the Newport (Mon.) Cor- 
poration Electricity Department to place the order for repair 
to, and a new rotor for. the A. E. G  turhbo-alternator installed 
at the power station with the A.E.G. of Berlin? E 

It would be interesting to know if our own manufacturers 
have been asked to quote for this work. ete Si 

It may be that there are special features connected with this 
machine which make it essential to have the Jerrys on the 


ob. 
If snch be the case, the quicker this machine ts put out of 
commission the better. and replaced with one of British manu- 
facture, made and capable of being repaired, if necessary, ‘by 
British labour. E , | 

- British. 


The London Hospital. 


Probably many of your readers have seen my recent letter 
in the Times. The London Hospital—the biggest in England: 
and in London's most crowded corner—is on the roeks. 

A few dave ago we could not pay our week's bills, and 
we are still faced with the tragedy of closing. is 

The week's bills require £4,000, and I am thankful to say 
I have received two cheques for that amount from two gentle- 
men: in the City—who prefer to remain unknown—each- 
undertaking the upkeep for one week. | 

This way seems to lie salvation. | ML. 

May I appeal to anvone whose business is flourishing’ to 
keep the whole hospital for a week? Failing that for a day 
or an hour—not a difficult calculation ! | 

| Knutsford, 


| "as А hairman. 

Whitechapel. ^77 7 5 in | 2 

June 5th, 19. 5 ee =з 
E 
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ELECTROLYTIC CAUSTIC SODA-CHLORINE CELLS.’ 


THE principle of the electrolysis of brine for the production 
of caustic soda and chlorine is exceedingly simple. On the 
passage of a current of electricity through a solution of 
common salt chlorine gas is evolved at the anode, or remains 
dissolved in the liquid surrounding it, while at the cathode 
hydrogen is liberated and caustic soda is formed. Owing, 
however, to the secondary reactions which ensue the primary 
products of electrolysis are not available in a simple cell to the 
extent theoretically possible. In consequence numerous 
modifications have been introduced with the object of elimi- 
nating or controlling these secondary reactions. : 

If it were possible to remove the chlorine, caustic вода, 
and hydrogen as rapidly as they were formed, no current 
would be used in the secondary reactions, and the ampere- 
hour efficiency would be 100 per cent. In other words, each 
ampere-hour would yield 1.3220 gm. of chlorine, 1.4910 gm. 
of caustic soda, and 0.08759 gm. of hydrogen. In actual 
practice the ampere-hour efficiency ranges from 90 to 98 per 
cent. 

The energy efficiency depends upon both the current and 
the voltage of the cell. The cell voltage comprises two parts, 
the voltage required to decompose the solution and the voltage 
necessary to overcome the resistance of the solution and of 
the electrodes. The decomposition vo'tage of brine 1s approxi- 
mately 9.3 volts, and no current will pass through the cell 
until the applied voltage exceeds this value. The usual 
operating voltages are from 3 to 7 volts per cell dependent 
upon the design, temperature, and current density. With 
a cell having 100 per cent. ampere-hour efficiency operating 
at а pressure of 2.8 volts the energy efficiency would be 100 
per cent. In practice the energy efficiency 18 between 30 
and 75 per cent. The difference in the voltage of different 
cells depends almost entirely upon the current densitv and 
the length of the current path in the electrolyte. "This is 
due to the fact that the resistivity of a 25 per cent.. or nearly 
saturated, brine solution is 1.76 ohms per inch. or 9} 
million times that of pure copper. Consequently a great area 
of electrolyte and а short current path are required to avoid 
an excessive voltage drop. | 

Of the electrolytic chlorine cells in commercial operation 
the diaphragm type is the most satisfactory at present ou 
the market. In this type a porous partition, usually con- 
sisting of a moulded asbestos compound, separates the anode 
and cathode compartments, and the flow of the electrolyte 
itself is made to oppose the passage of the caustic soda to the 
anode compartment. The gases, chlorine and hydrogen, ac- 
cumulate above the surface of the electrolyte and are readily 
drawn off. The caustic soda is removed from the cathode 
partially Ьу the flowing salt solution and partially by gravity. 

The earliest successful diaphragm cell was the Griesheim. 
first used in Germany in 1890. In this cell an iron container 
eerves as the cathode. The anodes are plates of magnetic 
iron oxide, and the diaphragms formed of a composition of 
salt, cement and hydrochloric acid compose the walls of the 
box-shaped anode compartments. In use the salt dissolves 
and leaves a very fine porous wall. These cells are steam- 
jacketed, and the temperature of the electrode is kept between 
80 deg. О. and 90 deg. C. The anode current density is 
from 10 to 90 amperes рег square foot. 

Of the diaphragm cells in use mav be mentioned the Har. 
greaves-Bird in England; the Finlay in Belfast; the Guthenin- 
Chalandre extensively employed in France. Switzerland. and 
Spain: the Billeter-Leykam in Austria: the Townsend, Те 
Sueur's, Billeter-Siemens, Allen-Moore. Wheeler, Jewel, and 
Nelson in the United States of America. 

The largest single chlorine plant in the world is the U.S.A. 
Government plant at Edgewood Arsenal. Baltimore, where 
over 8,500 Nelson cells are installed for the production of 
700 tons of chlorine gas per 94 hours. This plant was installed 
during the war in four months. In fig. 1 is given an illustra- 
tion of the Nelson cell embodying the latest improvementa. 
The body of the cell consists of a rectangular tank of } in. 
steel plate in which 4 U-shaped cathode of perforated eheet 
steel is mounted, and acts as the form for the anode com- 
partment. The cathode supports the asbestos dianhragm. 
and the U-shaped anode compartment is closed at the ends 
by blocks of cement mortar. The top of the anode compart- 
ment is closed bv an inverted rectangular box of salate elahs 
which support the graphite blocks that form the anode 
proper. The anode blocks are 4 in. bv 4 іп. Бу 17 in., and 
the lugs are 2} in. in diameter bv 12 in. long. Thev are 
speciallv treated. with a consequent increase in their life of 
more than two уеагв, and they have hut one joint. which 
ensures maximum conductance. The cells are fitted with an 
automatic feeding device which is simple nnd has proved 
reliable in service. It consists of a flont on which is mounted 
a dull knife edge which presses against a piece of rubber 
tubing through which the hrine is supplied to the cell. The 
slightest rise of the float cuts off the feed entirely. and the 
smallest drop permits the flow to start again. No 
trouble is caused hy dirt in the brine. as it is purified 
before nassing into the cells. it being essential in the oneration 
of a chlorine cell for iron, alumina, lime, and magnesia to be 
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excluded. The rate of percolation of the brine through 
the diaphragm is kept uniform by means of steam in the 
cathode compartment, and this steam also assists in dissolving 
the caustic soda formed at the cathode as well as in heating 
the cell, and thus reducing its resistance. Should the pores 
of the diaphragm begin to close, due to the presence of exces- 
sively strong caustic liquor, they can be freed by increasing 
the amount of steam. | 

The normal operating period between renewals of the dia- 
phragm is from six to eight months, and during this period 
the operating conditions remain practically constant. The 
cells are rated at 1,000 amperes, at which current the most 
efficient results are obtained, although they can be run ав 
low as amperes without serious loss of efficiency, and will 
stand а continuous overload of 10 per cent. without damage 
to the plant or product. The voltage drop is from 3.5 to 
3.8 volts with a usual average of 8.7 volts over eix months. 
Plant records ehow about 90 per cent. ampere-hour efficiency 
and з 60 per cent. cnergy efliciency. ne of the best 
features of the cellis that it can be shut down either acci- 
dentally or intentionally for short or long periods as often 
as desired without damage to the cell or serious loss of effi- 
ciency. When operated at 1,000 amperes these cells are 
guaranteed to produce 60 Ib. of chlorine and 68 Ib. of sodium 
hydroxide per cell per 24 hours when supplied with a brine 
eolution not exceeding 190 lb. of salt. 

In the mercury type of cell anodes of carbon with & cathode 
of mercury are used. The sodium liberated by electrolysis 
5 with the mercury, and the amalgam is trans- - 
f mechanically to an adjacent compartment containing 
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water, by which it is decomposed. Sodium hydroxide is 
formed with the evolution of hydrogen, and the mercury ів 
freed, and is returned to the electrolytic chamber. The 
chlorine is collected above the anodes, and the caustic eoda 
eo formed is very pure. 

In England the Castner-Kellner cell was an early represen- 
tative of this type. Although the efficiencies are good the 
initial cost is extremely high. А plant having a capacity of 
one ton of chlorine per day would contain about 13,000 lb. 
of mercury. Other mercury cells are the Solvay-Kellner, the 
Rhodin, and the Wildermann. . 

The many advantages of the mercury cell are offset by the 
comparatively large capital outlay involved, and the large 
floor epace required, coupled with the difficulty of removing 
the impurities from the mercury. The high fixed charges 
ean only be compensated for by low energy costs, ep that 
the mercury cell would appear to be restricted to regions of 
cheap electric power. 

With the bell process no diaphragm or mercury is used; 
the partial separation of the caustic soda and salt solutions is 
effected by gravity. A bell of non-conducting material coated 
on its outer surface with sheet iron forms the cathode, and 
is supported in an open tank. Inside the bell a horizontally 
eurpended carbon plate acts as the anode from which the 
current flows down through the salt solution, which is fed 
into the anode compartment, under the edge of the bell and 
up to the cathode. The chlorine evolved is drawn off through 
an opening in the top of the bell. and the heavy caustic soda 
formed at the cathode sinks and is drawn off at the bottom 
of the tank. The sodium chloride drawn off with the caustic 
soda crystallises out on concentration of the caustic soda by 
evaporation. In practice a tank contains 25 bells operating 
in parallel. Modifications of the original Aussig cell are the 
Jewell and the Jenkins. 

The bell cells are free from diaphragm troubles, reliable in 
operation, and have emall capital and maintenance costs, but 
they take up a large amount of room, and their energy effi- 
ciency is low. 

Electrolytic chlorine plants constitute a load of the most 
attractive type for central stations. For many types of cells 
the steady amperage at low voltage may be taken directly 
from a rotary converter at the available pressure, say 110 
to 500 volte. For example, cells using 1,500 amperes at 3.5 
volts could be connected 90 in series on 110 volte, in which 
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casc the required converter capacity would be 165 xw. Such 
з plant would produce, say, 2,580 lb. of chlorine per 24 hours. 
Voltage regulation is unnecessary. In addition, such a plant, 
equipped with the proper type of cell, would permit of off- 
operation. Е 

The increasing demand for chlorine, its numerous products 
and by-products must lead to the development of a recognised 
standard type of cell comparable in efficiency, durability, and 
ease of operation with other electrical apparatus. This ulti- 
maie type of cell will doubtless have an energy efficiency 
above per cent.; it wil operate with little attention; it 
will be unaffected by any interruption in the electrical supply ; 
its elements will, as in the case of the storage battery, require 
hut infrequent renewals; and ordinary impurities in the salt 
and water will produce no effect upon its efficiency, and will 
be periodically removed as simply as a boiler is blown off. 

That a wonderful expansion is assured to the electrical 
chlorine industry in the immediate future is an undeniable 
fact, and is one which cannot fail to attract the closest atten- 
tion, not only on the part of the chlorine manufacturer and 
the 5 engineer, but those in charge of electricity 
supply. | 


V: 
TIDAL POWER. 


far no tidal power development of any appreciable 
size has been carried out, although the idea is an old 
one. The present high cost of fuel and water power develop- 
ment in general has, however, revived interest in the subject, 
and the commercial possibility of such schemes is at the 
moment receiving serious consideration both in this country 
and in France. According to an article on the eubject in 
the June 3rd issue of Nature, from which the following 
particulars are derived, the power which mav be de- 
veloped from a tidal basin of given area depends on the 
equare of the tidal range, and since the cost per H.P. of the 
necessary turbines and generating machinery increases rapidly 
ав the working head is diminished, the cost per н.р. of a tidal- 
power installation, other things being equal, will be smallest 
where the tidal range is greatest. It is for this reason that 
the western, and especially the south-western. coasts of Great 
Britain, and the western coast of France. are particularlv well 
adapted for such developmente, eince the tidal ranges are 
greater than in any other part of the world, with the possible 
exceptions of the Bay of Fundy, Hudson's Bay, and Port 
Gallelos, in Patagonia. 

In Стез% Britain the highest tides are found in the estuarv 
of the Severn, the mean range of the spring tides at Chepstow 
being 42 ft., and of the neap tides 91 ft. In France the maxi- 
mum range occurs at St. Malo, where it amounts to 42.5 ft. 
at spring tides. and about 18 ft. at nean tides. The tidal rance 
in the Dee is 26 ft. at springs, and 12 ft. at neans, while the 
mean range of spring tides around the coast of Great Britain 
is 16.4 ft., and of neap tides 8.6 ft. The article briefly 
outlines and compares the five most promising schemes of 
development that have been suggested, and goes on to point 
out that the great difficulty in developing a tidal scheme as 
compared with an orthodox low head water-power scheme 
arises from the relatively great fluctuations in head. In the 
case of the Severn, for example, the working head at springs 
would be twice as great as at neaps. and the energy output 
per tide would be four times as great at springs as at neaps. 
while at St. Malo the output would be 5.5 times as great at 
sprinos as at neaps. 

Not only is the installation subject to this cvclical fluctuation 
of head, but in any simple scheme the turbines also cease to 
operate for я more or less extended period on each tide; and 
this idle period will gradually work around the clock, and will, 


at regular intervals, be included in the normal industrial work- 


ing day. 

In any installation, then. designed for an ordinary industrial 
load, unless the output is cnt down to that obtainable under 
the minimum head available at the worst period of л nean 
tide, in which case only a very small fraction of the total avail- 
able energy is utilised and the cost of the necessary engineer- 
ing works per H.P. will. except in exceptionally favonrable cir- 
cumstances, be prohibitive. some form of storage system forms 
an essential feature of the scheme. 

Various storage systems have been suggested. Electrical 
accumulators must be ruled out, if only on account of the cost. 
and the same anplies to all systems making use of compressed 
air. The only feasible svstem appears to consist of a storage 
reservoir shove the level of the tidal besin. Whenever the 
output of the primary turbines exceeds the industrial demand, 
the excess energv is utilised to prmp water into the reservoir. 
and when the demand exceeds the output from the primary 
turbines it is suoplied hv a series of generators driven bv a 
battery of secondary turbines operated by the water from the 
storage reservoir. 

Evidently thia method is available onlv when the phvsical 
eonfiguration of the district affords a muitable reservoir site 
within a reasonable distance of the tidal basin. Unfortunately 
aleo considerable losses are inevitable in the process. Where 
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two tidal schemes at some distance apart differ sufficiently in 
phase, it is passible to work the two in conjunction, but 
this does not affect the necessity of storage as between epring 
and neap tides. 

The prospects of tidal-power echemes would be much more 
promising if the whole of the output could be utilised ae it is 
generated. By feeding into a distributing main in conjunction 
with a large steam station and/or inland water power scheme, 
and delivering to an industrial district capable of absorbing 
а comparatively large night load, such a state of affairs might 
be realised, at all events approximately. There is also the 
possibility that the intermittent operation of certain electro- 
chemical processes may be developed so as to enable any sur- 
plus power to be absorbed ав and when available, and, if so, 
power developed tidally wil probably prove cheaper in this 
country than that developed from any other source. 

Owing to the relatively large variations in working head in 
any simple scheme, and to the small working heads, the design 
of hydraulic turbines capable of giving constant d with 
reasonable efficiencies, and of moderately high a of rota- 
tion, is a matter of considerable dithiculty. Modern develop- 
ments, however, promise much better results in both these 
respects. 

Even with such turbines, the number of technical problems 
to be solved before a tidal scheme of any magnitude can be 
embarked upon with confidence is large. The questions of 
single- versus double-way operation, of storage, of the effect 
of sudden changes of water-level due to strong winds, of wave 


effects, of silting in the tidal basin and of scour on the down- 


stream side of the aluices, of the best form of turbine and of 
generator, and of their regulation and of that of the aluice- 
gates, are probably the most important, though not the only, 
subjects to consider. | 

On the other hand, the possibilities of tidal power, if it can 
be developed commercially, are very great. Assuming а mean 
tidal range of only 20 ft. at springs, and 10 ft. at neaps, and 
аары ihe single-basin method of development with o 
tion on both rising and falling tides, each square mile of basin 


area would be capable, without storage, of giving an average 


daily output of approximately 110,000 m.P.-hours. In euch an 
estuary ag the Severn, where an area of 90 square miles could 
readily be utilised with a spring tidal range of 42 ft., the aver- 
age daily output, without storage, would be approximately 
10,000,000 н.р.-һойгв. 

At the present time it ia difficult to obtain even & rough 
estimate of the total cost of such а scheme, owing to the un- 


certainty regarding many of the factors involved. The whole 


question would appear to merit investigation, especially on 
matters of detail, by & technical committee with funda avail- 
able for experimental work. 


British Canals.—A Committee on Inland Waterways 
has been appointed of which Mr. Neville Chamberlain, M.P., 
is chairman, and Mr. Arthur Sharp, Development De 
ment, Ministry of Transport, 8, Whitehall Gardens, 8.W.1, 
is the eecretary. 

The terms of reference are: To consider and report as to :— 

1. What portions, if any, of the inland waterway system 
of the country should be acquired by the Ministry of Trans. 
port with a view to improvement, and upon what terma; 
what should be the form of ownership of such acquired por- 
tions, whether under the State, through a Department of the 
Ministry of Transport, or through a Regional Trust, or by any 
other methods; and * 

2. If a trust be recommended, what should be its con- 
stitution and the nature of ite pon body? . 

9. What improvement should be carried out in such acquired 
portions? What would be the cost of the improvement, and 
how should the necessary funds be raised? Whether such 
acquired or improved portions would become self-supporting, 
and, if not, what deficit would be involved, also what in- 
direct advantage would be obtained to compensate therefor? 

4. What method should be adopted to ensure that any im- 
provement in the value of the frontages should be eecured, 
in part at least, to the body carrying out the improvement 
to the waterway? | 

5. In. what manner could co-operation best be developed 
between transport by water and transport by rail or road? 


The Output of Coal.—According to figures quoted in 
the Times, the output of coal for the week ended May 22nd 
was 4,830,707 tons, against 4,860,668 tons in the previous week 
and 4,674,302 tons in the corresponding long week in North- 
umberland and Durham. The output of coal from mines 
under the Coal Mines Act, which had fallen from 287,411,869 
tons 1п 1913 to 227,714,579 tons in 1918, rose to 229,743,128 tons 
in 1919. The number of persons employed was 1,191,313, an 
increase of 182,446 persons on the figures for the year 1918, 
and an increase of 63,423 persons оп the pre-war year of 1913. 
The figures show an increase on the pre-war figures of 5.6 per 
cent. in the numbers employed, but a decrease of about 20.1 
per cent. in the output. The average output per pereon em- 
ploved underground fell from 332 tons in 1913 to 953 tons in 
1919, and the average output per person employed under and 
above ground from 967 tons to 201 tons. 
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BUSINESS Norzass. 


`` Cycles for Disabled Men.—A Rally and Demonstration 
of Cycles for war-maimed men is ‘taking place to-morrow, 
Saturday, June 12th, at 2.30 p.m. in the Inner Circle, Regent's 
Park, London, N.W. It has been organised by the editor of. the 
Motor- Colo and Motor Trader. Eighteen British makers of hand- 
propelled and motor - assisted cycles have signified their intention 
of taking part in the Rally, with olose upon 50 machines, but an 
open invitation is extended to all actual users of hand-propelled 
cycles in the London area to take part, and it is expected that in 
consequence fully 100 machines will be present. One of the firms 
participating is MESSRS. CARTERS, LTD., of New Cavendish Street, 
W., who are sending one of their electrically-propelled bath chairs. 


Manchester Steam Users’ Associatiom.—The annual 
report of the above association for 1919, announces that the total 
number of members is now 2,006, and the total revenue for the year 
was £27,850, but there was a resultant deficit of £5,121. The 
gross number of inspections carried out was 22,256, and no boiler 
under inspection and guarantee burst during the year. The chief 
engineer received the honour of O. B. E. during the period covered 
by the report, for services in connection with the War. | . 


Extension of the Uses of Rabber—The Rubber 
Growers’ Association has decided to offer £5,000 as prizes, in the 
form of a competition for ideas and suggestions for extending the 
present uses, or for encouraging new uses, of rubber. A pamphlet 
has been issued containing full particulars and conditions of the 
competition, Copies can be obtained from the Secretary of the 


Association, at 38, Eastcheap, London, E.C.3. There will be one . 


prize of £1,000, three of £500, ten of £100, and £1,500 will be 
divided between the remaining competitors whose suggestions are 
considered to be of value. : 


A Congress and Exhibition at the Hague.—A Congress 
of the Government and Local Roads Authorities will be held at 
the Hague from September 15th to the 26th this year. The Con- 
gress will consist of the Government engineers who have charge of 
the main roads, and the provincial councils and engineers who are 
responsible for the maintenance of the smaller roads, also the 
municipal authorities who have under their charge streets and town 
thoroughfares. An important feature will be that an exhibition 
is to be held at the same time of road-making materials, machinery, 
&c., and of the various makes of commercial motors suitable for 
road transport. As the question of road-making and maintenance 
is of increasing importance, in view of the development of road 
transport, the Exhibition Section of the Federation of British 
Industries, for the convenience of British manufacturers, has 
undertaken the representation of this exhibition in England. 

With regard to commercial motor-cars suitable for road transport, 
no lorry manufacturers exist in Holland. There is only one firm 
manufacturing ordinary passenger automobiles, and only two firms 
manufacturing motor tires on а small scale. For the interest of 
British firms, manufacturers, and engineers, it may be said that 
the exhibits will cover everything to do with roads, including 
maps, models, and statistics, machines used in road-making, and 
all the equipment necessary for the beautifying and illumination 
of streets and thoroughfares. On the transport side, exhibits will 
cover motor-lorries, commercial vehicles, spare parts, tires, acces- 
sories, motor fuel, motoring equipment and clothing, The 
Federation is in possession of full in formation, and can arrange all 
details for those who wish to exhibit or to visit the exhibition. 
Inquiries should ba addressed to the Exhibition Section of the 
ов of British Industries, 39, St. James's Street, London, 


Annual Outings.— The staff of MESSRS. PRIMROSE AND 
PRIMROSE, electrical engineers, Glasgow, held their annual sporta 
outing at Whistlefield, on Satarday last. The principals, Messrs. 
James and Clifford Primrose and Mr. R. Spencer Smith, were 
present. There were several exciting and amusing contesta, 
including a five-a-side football match between the various depart- 
ments. Mrs. James Primrose presented the prizes. 

The staff outing of the ELECTRICAL SUPPLIES Co., of 233, 
Tottenham Court Road, took place on Saturday, June 5th. The 
party travelled by motor char-à-bancs to Marlow, and carried 
through a very fine programme, At the luncheon, Mr. Peroy 
L. Davies (managing director) thanked the staff for their ener- 
getic work during the past 12 months, particularly those who 
had borne the anxiety of the early days, and congratulated them 
on their having brought the year to such a successful termination. 
In the evening a concert programme, under the direction of Mr. 
В. A. Coleman, was rendered and thoroughly enjoyed. | 


The Strike at Levers and Co-partnership.—The elec- 
triciana, E.T.U. men, who were recently on strike at Lever Bros., 
Port 1 Works, have had their c- partnership benefits 
cancelled. 


The Wimbledon Dispnte.— The dispute between the 
Corporation and E.P.E.A. with reference to the previous decision 
of the Corporation not to pay the bonus of £30 granted by the 
National Joint Board of Employers and Members of Staffa to the 
technical Btatfa of electricity supply undertakings has now been 
settled. The E.P.E A. at the request of the Ministry of Labour and 
other authorities azreed to defer any action until after the meeting 
of the Oouncil on the 2nd inst., whereat a resolution agreeing to 


pay the bonus was passed by the Council, This has been made 


effective by another resolution of the Council ‘paseed on the 
4th inst., rescinding the previous resolution not to pay the bonus. 

Mr. W. A. Jones, general secretary to the E.P.E.A., informs us 
that the satisfactory settlement of this dispute is due in no small 
measure to the persistent interest of the Electric Lighting Com- 
mittee and its chairman, Councillor Hatherly-Mynott, ih the staff 
of the department under its control, and the energetic measures 
taken by the Mayor, Alderman D. Stuart, to deal with the situation 
that had arisen. i | | 

The influence of the National Joint Board through its consti- 
tuent associations was also an effective contributory factor to the 
settlement. i 


The Merchant Trade in Germany.—It is announced 
that a number of merchant: and export firms in the electrical 
industry have formed а community of interests to protect them- 
selves against the iuconveniences which have arisen in connection 
with the supply of electrical manufactures to merchant» апа 
exporters by makers, and against the threatened stoppage of the 
export trade by Government measures, partioularly the export duty 
of 6 to 10 per cent. of the value. 


Motor-Cycle Records. — The new British motor- cycle records 
recently set up for 100, 150, 350, 400, 450, and 500 miles, and for 
1, 2, 3, 8, 9, 10, 11, and 12 hours were made by riders using British 
magnetos—the C. A. V. : - ' 


French Company Notes,—There has been established. at 
Paris (95, Rue Saint Lazare) the Société Phénicienne de Force et 
Lumière, with a capital of 500,000 fr. for the utilisation of all 
forms of electric energy. 

With a capital of 300,000 fr., the Société Voltampére has been 
constituted at Paris (30, Rue des Trois Bornes) for the manu- 
facture and trade in electrical fittings. ö э, fu 

Ferdinand et Jean Guerpillon is the style of a company formed 
at Paris (4, Rue du Borrégo) to carry on the business of electric 
measuring apparatus makers of Mra, Graindorge. The capital is. 
250,000 fr. | | "M ЭИ. 

There has been constituted at Paris, under the name of Chesni 
et Cie. (4, Rue Léon Ooanaro) a company with 100,000 fr. capital 
for the purchase, sale, and installation of electro-mechanical 
appliances, the installation of high and low-tension networks, 
power stations, transformer posta, &c. "M. ОЕ e 

The Société Andelysienne d'Electricité (1 1, Rue de la Tour des 
Dames, Paris) has written down its capital from 1,500,000 fr. to 
750,000 fr., and increased its capital to 5,000,000 fr. Eventual ` 
increase to 10,000,000 fr. rests with the Directorate, i | | 

Hameés, Laborie et Cie. has been incorporated (109, Rue dé Savres, 
Paris) for trade in electrical apparatus, more particularly an 
apparatus to prevent motor-car thefts. o 

The Société Hydroélestrique de la Haute Bourne, of Grenoble 
(capital 500,000 fr.) has been dissolved, its assets having been 
acquired by the Société Hydroélectrique de Vizille, which dis- 
charges the former's liabilities. | „ 

There has been formed at Lilas (Avenue Pasteur 98) as a com: 
pany, C. Demarquest et Cie., for electrical and mechanical oon- 
struction. Its capital is 150,000 fr. ; | 

Under the style of Le Progrès Mécanique L.Parmentier et Cie. 
has been constituted a company at Olichy (39, Rue de Villeneuve), 
with a capital of 100,000 fr.' for the manufacture and sale of all 
kinds of telephonic, electrical and mechanical’ apparatus; and 
accessories, | : 


Anstraiian Tariff. Affects Tramways.—Schemes of tram- 
way development in the Commonwealth, it is said, are likely to be 
checked, if not crippled, by the extra duties placed in the new 
tariff upon imported rails. A scrutiny of the tariff reveals that the 
duties on all steel rails, including tramway rails, have been raised 
from 178. 6d. to 36s. and 658. а ton, according to the country. of 
origin. While these duties are intended to give extra proteotion to. 
Australian manufacturers, it ie pointed out that owing to plant. 
suitable for the manufacture of tramway rails not being available it 
will be impossible for some considerable time to come to draw. 
supplies from Australian sources. Melbourne Herald. a 


British Empire Exhibition in London.—It is intended 
to hold in London im 1923, or at such earlier date as. may prove. 
possible, & great British Empire Exhibition, which will demon- 
strate the magnitude of the resources and productive power. of all 
parta of the Empire. A meeting was held at the Mansion House 
on Monday last, at which communicationa from the Prince of 
Wales and the Prime Minister were read.  Viscount Milner, 
Secretary of State for the Colonies, urged the claims of the 
Exhibition, and other speakers were the Right Hon. W. A. Watt, 
Sir George Perly, and Sir Robt. Horne (President of the Board of. 
Trade) Mr. Н. G. Williams, secretary of the Machine Tool Trade 
Association, speaking from the body of the hall, expressed regret 
that the Government had given approval to a long-period exhibition. 
Exhibitions were among the best advertising media, but six-months’ 
exhibitions which formed a fair ground were not the best method ' 
of promoting British trade. Е 


Plant for Sale.—Whitby Urban District Council invites. 
offers for one 100-Kw. Parsons turbo-alternator, and one 28. H. P. 
vertical-enclosed engine complete. Heckmondwike Urban District . 
Council Electricity Department has for disposal one 76-K w. Reavell- 
Fowler generating set, and one 465/550 -volt D.C. Fowler generating 
set. For further information, see our advertisement pages to-day 
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Catalogues Wanted at Charlerol.— The British Vice- 
Oonsul at Charleroi (Mr. J. P. Macgregor) reports that a special 
catalogue and sample room has been opened there, and he would be 
glad, to receive catalogues (if possible in French) from British 
mauafacturers, as well as small samples of all kinds, for exhibition. 
Notices are sent to the local Press at regular intervals of all 
catalogues and samples received, and every effort is made to bring 
these to the notice of Belgian importers. 


Lead.— Under date June 5th, Messrs. G. Cawson & Co. 

report: : | 

The export demand has been very poor, and general trade seems to have 
become decidedly worse, во that home consumers are only taking very limited 
quantities of lead. Even the demand for electrical purposes appears to be 
falling off. lf this situation continues, we are afraid the prices may further 
decline. There is no lack of lead coming forward; in fact, it is sometimes 
difficult to get rid of meta), as it arrives without going to the expense of ware- 
housing, Reports from producing countries look more favourable. 

On the same date Messrs. JAMES FORSTER & Co. reported :— 

Thereís no change in the general position. There is still no quota- 
tion of lead on the New York market, a condition which has existed for weeks 
past. On the other hand, consumers, as is usual in such market conditions as 
this week, are little in evidence. Export business is quiet, and conditions in 
the City, financial and otherwise, continue to exert an adverse intluence all 
round. It may safely be said that, with anything like normal consumption and 
conditions, the supplies to be expected in the next few months are totally 
inadequate, ` 

PILLE "S Y * s 

Tasmanian Hydro- Electric Plant. — A newspaper 

report from Tasmania states that the State Hydro-electric Depart- 
is making extensive purchases of machinery in connection with 
developmental work at Waddamana, Lake Rolleston, Launceaton, 
and Bridgewater. It is alleged by the Department that, despite the 
fact that all machinery which cannot be manufactured in Australia 
is supposed to be admitted free of Customs duty, Tasmania has to 
psy many thousánds of pounds & year in duty on machinery from 
England and America which admittedly cannot be made in the 
Commonwealth. Mr. Hayes (Minister for Works) stated, in April, 
that under the new tariff the Hydro-electric Department would be 
hit very hard,and he hoped that something would he done by way of 
amendment before the proposals passe i the Federal Parliament. 


The Norwegian Aluminium Co.— The report of the 
А.В. Hoyangfaldene Norsk Aluminium Co., which was presented 
at the annual meeting held at Christiania on June Ist, states that 
the production of carbide, iron and electrodes had been discontinued 
and the remainder of the raw materials been sold. The production 
of aluminium was started, and would be increased gradually as 
larger supplies of alumina were received, which would depend, in 
the first place, upon the output in France. Unfortunately, con- 
siderable disappointment had been caused through the delay in the 
delivery of machinery by the European firms, but the machinery 
had now arrived, and experimental working for the essential part 
of the works had been begun. The work undertaken in the 
direction of the production of alumina from Norwegian raw 
materials was continued and brought to a close in the course of the 
year. The method had been carried out by an expert committee, 
who characterised it both technically and economically as possess- 
ing the competitive capability of solving the question of the pro- 
duction of alumina from native clay. As, however, the war was over, 
and the delivery of supplies of alumina could be reckoned on from 
Franee, the directors did not find any reason for the present for 
taking up the production according to this method. During the 
work of endeavouring to ensure further supplies of raw materials, 
they had peid special attention to comprehensive and valuable 
deposita in Snrinum, Dutch Guiana, The subsidiary formed by 
the oompany—the N.V. Nederlandsche Mijn Exploratie en 
Exploitatie Maatschappij—in which the company held the majority 
of the shares, had now been granted a concession by the Dutch 
Government for these deposits. In the case of the A. 8. Nordisk 
Aluminium Industri, of Holmestrand, which is also a subsidiary 
company. the report states that the installation had so far been 
completed that it had been possible to commence production. The 
accounts show a deficit of 1,336,00C kr. for the year, during nine 
months of which practically no manufacturing was carried on. As 
to the future prospects, the directors remark that the demand for 
aluminium is considerable, and prices are favourable, and should 
yield good profite as soon as the works are in full operation. 


Italian Government Electrical Contracts.— During 
1919 the Italian Government placed contracts for the following 
electrical plant :— | 


Copper wire Sais - 10,000,000 lire 
Telephone cable. з 4,000,500 „ 
Telephonie apperatus ... -— . 1,000,000 „ 
Cord bos T ess ees jsa 350,000 „ 
Dry and wet batteries ... ay es 230,000 „ 
Covered wire s M е 220,000 „ 
Insulators...  '... m WA we . 1,900,000 „ 
Poles as int pi bis 750,000 „ 


The above is exclusive of contracta for large canalisation works: 
power station equipment, &oc. 


German Representation.—Judging by copies of a letter 
which we have received personally, and had brought to our notice 
otherwise, & German firm of meter makers is circularising the elec- 
trical profession broadcast with a view to securing a London repre- 
sentative. A correspondent suggests that this is the beginning of 
‘peaceful penetration"; but that, we believe, began again in 
November, 191. E 


A Canadian Exhibition in London.—The Canadian 
Industries Exhibition, which was formally declared open by Sit 
Ө. MoLaren Brown, of the C.P.R., on Monday last. remains open 
until 17th inst. It is being held at the Royal Agricultural Hall, 
Islington, and any reader who wants to come closely into touch 
with Canadian affairs should make an effort to inspect the exhibits 
during the remaining few days. The display affords a very 
convincing evidence of the great. industrial strides that Canada has 
made since 1914, directly as the result of war-time manufacturing 
operations. Six years ago the exports of Canadian products were 
chiefly of agricultural and raw-material descriptions, but since the 
war-time factories have turned over to peace-time operations, an 
export trade in manufactured goods has been developed, which 
bids fair to reach large proportione. Sir G. McLaren Brown said 
that the possibilities of Canada industrially were limitless, by 
reason of her geographical position, her vast and varied national 
resources, her practically unlimited navigable waterways, her 
healthy climate, and the energy of her people all of which made for 
low cost of production, operation, and distribution. This had been 
recognised already by their cousins to the south of the border, and 
many American factories had been established in Canadian terri- 
tory. Ав а Canadian, he was glad that the advantages of Canada 
ав а country for manufacturing were coming to be recognised by 
manufacturers in England who proposed to establish branch factories. 
They would never regret it. О 

The exhibits are of а varied nature, indicating activity in steel 
products, polishes, gas engines, bicycles, steam-heating apparatus, 
leather goods, agricultural machinery, paints and varnishes, electric 
irons, toasters and vacuum oleaners, enamelled ware, furniture, 
pianos and organs, lathes and hand-saws, petrol engines, engineers’ 
tools, and products of the Canadian Electro-Products Co., Ltd., and 
the Canada Carbide Oo., whose works are at the Shawinigan Falls. 
At the time of our visit the Hoover electric suction cleaner was 
receiving a good deal of attention. Cinematograph filma of general 
life in Canada, also industrial films, are being shown free in the 
King Edward's Hall, morning, afternoon, and evening. Mr. H. 
Greville Montgomery, who has been responsible for the Exhibition, 
is to be congratulated upon the measure of success that has attended 
his efforts, in spite of most exceptional difficulties. The Exhibition 
is the first of its kind held in London, but it will, unless we are 
mistaken, bə followed by many others as Canadian export trade 
grows, as it seems destined to do, in the coming years. 


British. Engineering Firms and Manufactnring in. 
Australia.—According to the Melbourne Aye for April 12th, repre-. 
sentatives of Vickers, Ltd., have been on a tour of inspection of the 
various engineering works in the Commonwealth for the purpose 
of investigating the possibilities of the extension of the engineering 
industry in Australia, The members of the party included J. B. 
Redshaw, shipbuilding expert; L. Lawrence, marine engines ; 
Captain F. W. Turner, Rolls Royce engines; A. E. Meaden, motor 
cars. It is believed that the firm of Vickers, Ltd., which at 


present has a contract for the construction of three of the 15,000. 


ton vessels for the Commonwealth Government, is contemplating 
the extension to Australia of the varioug branches of its activities, 
including shipbuilding, aeroplanes, &c.” Amongst the party was 
Mr. W. L. More, the representative in Australasia for Boving and: 
Co., manufacturers of water.turbines, and he was also investigating 
the possibility of the machines being constructed in Australia 
instead of, as hitherto, being imported. | 


The Salvage of Oily Rags, &c.—Oily rags have 
hitherto been numbered amongst the things that are difficult to 
dispose of, except in a furnace; but the war has taught ud many 
things with regard to the salvage of waste materials, and the 
Ministry of Munitions erected special plant for extracting oil from 
rags, wbich were afterwards cleansed and sold to textile or paper 


mills. The manager of this plant was Mr. L. St. Clare Roberts, 
who purchased it after the Armistice was signed, and transferred, 


it to his new mills at Plaistow. A company has been formed 
under the style of Roberta, Paton & Co., Ltd., Chapel Mills, Eve 


Road, London, E. 15, which delivers steel drums, free of charge, to. 


customers in the London area, or free on rails for country 
customers, and collects them when full of oily rags, paying for the 
latter. 
absorbent ; for these reasons they were adopted in all the work-. 
shops of the Royal Air Force, and engineering firms are following 
this example. 


Company Liquidatlions.— ELECTRIC SMELTING Co., LTD. 
—Winding up voluntarily. Liquidator, Mr. G. A. V. Narraway, 
36, Queen Victoria Street, E.C. Meeting of creditors, June 14th. 

SuRREY ELECTRICAL Co., LTD.—Meeting of creditors is called 
for June 17th, at 227-8, Gresham House, Old Broad Street, Е.С. 

ELECTRIC TRAIN LIGHTING SYNDICATE, LTD.—A meeting is 
called for July 6th, at 4, Central Bank Chambers, Leeds, to hear an 
account of the winding up from the liquidator, Mr. О. Parish. 


Rags are much cheaper than cotton waste, and are more, 


* 
a 
a 


, 


ROTASPHERE, Ltp.—A meeting of creditors was called for June. 


10th. Liquidator, Mr. A. 8. Jopp. 


FULLER'S WIRE AND OABLE Co., LTD., FULLER'S CARBON AND / 


ELECTRICAL Co. LTD. THE FULLER ACCUMULATOR Co, LTD., 


and J. C. FULLER & бох, LTD.--Final meetings of members are 
called for July 7th at Keenan's House, Crown Court, Cheapside, Е.С. 


Liquidator, Mr. H. M. Morris. | 
D. HuLETT & Co., Ltp.—A meeting of members is called for 


July Ist, at 1, Walbrook, E. C., to hear an acoount of the winding- ' 


up from the liquidator, Mr. J. D. Broad. 
FALKIRK IRON Co., LrD.— Meeting of creditors at 43, Vicar 


Street, Falkirk, on June 21st. Liquidator, Mr. J. Hastings. 
of reconstruction, All oreditors 


This liquidation is for purposes 
will be paid in full. ; 
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Catalogues and Lists.— THe IMPERIAL ELECTRIC 
WORKS, 7-12, Imperial Mews. St. Martin's Avenue, East Ham, E. 6. 
— Illustrated leafiet describing Browning's electrioally-heated 
soldering iron. 

"RAINBOW" ARTISTIC SHADE Co., 30, Laurel Road, Fairfield, 
Liverpool.—An illustrated folder giving designs and prices of 
various types of silk lamp shades. 

Messrs, BRUCE PEEBLES Co, LTD., Edinburgh.—Pamphlet 
No. 21 D (20 pp). An illustrated catalogue of self-contained, 
medium-size D.O. dynamos and motors. The list gives full 
specifications and weights and dimensions in British and metric 
units. 

IGRANIC ELECTRICO Co., LTD., 147, Queen Victoria Street, Е.С. 4. 
—Pamphlet No. 6,007, an illustrated leaflet entitled Electric Coil 
Winding,” showing various types of coils and windings. 


Book Notices.— Report of the Labour Co-partnership 
Association for the Year 1918." London. 3d.— The annual meet- 
ing takes place in London (at the Guildhall), on Wednesday, 
June 16th, at 3 o'clock. Lord Robert Cecil, K.C., M.P., will pre- 
side ; Mr. W. A. Appleton will deliver address, and Sir George Gibb 
will be one of the other speakers. 

" Umsturz der Einsteinsohen Relativitatatheorie.” By A. Patschke. 
Berlin-Wilmersdorf : from the author. 

Lectures on Industrial Administration.“ Edited by B. Muscio. 
Ер. D + 276. London: Bir I. Pitman & Sons, Ltd. Price 

net, 

Scientific Paper No. 374 of the U.S. Bureau of Standards. An 
Integration Method of Deriving the Alternating Current Resist- 
ance and Inductance of Conductors” (32 pp.). Washington: 
Government Printing Office. Price 10 cents. 

"Report of the British Chamber of Commerce of Turkey and 
the Balkan States (Ino.) for the Years 1914-19." Constantinople. 


Bankruptcy Proceedings.—C. J. T. Hayman, electrical 
engineer, 76, Malvern Road, Leytonstone.— Reoeiving order made 
June 2nd, on debtor's own petition. First meeting, June 15th ; 
public examination, July 16th, both at Carey Btreet, W.C. 

BERNARD PORDES, lately carrying on business under the style of 
the United Electrical Manufacturers Co., at 18-22, Christopher 
Street, E.C.—Aooounts have been filed at the London Bankruptoy 
Court. showing total liabilities £7,190 (unsecured £6,525), and 
assets consisting of book debts for £448, estimated to produoe 
£160. The debtor manufactured electric pooket-lamp batteries, 
and he attributes his present position chiefly to losses, estimated 
at £12,000, sustained through the supply of bad chemicals ; also 
to loes of £2,000, coste of an action brought against him Бу а 
foreman for unjustifiable dismissal. The public examination was 
to have been held on June 8th, before Mr. Registrar Mellor, but 
Mr. W. Boyle, Official Receiver, reported that he had called upon 
the debtor to file cash and goods accounts, and both he and the 
trustee required time for purposes of investigation. By general 
consent the sitting was adjourned till July 20th. 


A German Order.—According to the South Wales Daily 
News for June'4th, the A. R. G. turbo-alternator of the Newport 
Corporation Electricity Committee is out of repair, and the 
engineer reported that it was very likely it would be found 
impossible to find any firm in the United Kingdom willing to 
undertake the repairs. He thought that the Committee would 
have no alternative but to place the work with the A. E. G. Oo., 
Berlin; but if this course was adopted it would be advisable to 
place an order for a new rotor, for which they had quoted £1,000 at 
arate of exchange of 200 marks to the £1. The Committee recom- 
mended that the new rotor be purchased. The Daily Sketch of 
June 8th gave the price as £1,600, and stated that a section of the 
Counoil strenuously opposed the proposal to place the order in 
Germany, but the chairman of the Tramways Committee pointed 
out that as the original machine came from Germany, English 
firms would not consider its repair for fear their employés would 
refuse to handle it, and because they said they were overwhelmed 
with orders. The recommendation was adopted. 


Cape Town.—The Electrical Trades Union sent in a 
demand, through the Federation of Trades’ secretary, to the 
Electrical Contractors’ Association at Cape Town for a minimum 
wage of 3s. 6d. per hour, with 75 per cent. of this amount for 
apprentices of four years standing. The time limit was June 8th, 
at which date the demand of the building trades’ employés for 
48. per hour also matured. 


Trade Anuouncements.— Мв. E. M. Parsons, electrical 
contractor, who has been established at 67, King Edward Street, 
Hull, for over 17 years, is removing, on 14th inst., to larger 
premises at 384, Brook Street, Hull. Telephone number unaltered : 
Central 5180." 

Мв. F. J. Hurst, for many years associated with the selling 
organisation of Messrs. Brown Bros, Ltd., motor and aircraft 
factors, has recently gone over to the Aircraft Disposal Co., Ltd., 
and is now installed at their sales headquarters at Regent House, 
Kingsway. 

Mr. P. BAXTER has commenced business as an electrical engineer 
at 29, Westgate, Grantham. 

Мв. G. C. BARNES, electrical engineer, has opened new premises 
ab Regent Street South, Barnsley. 

Mr. А. B. CARTLAND has opened an office at 3, Creechurch Lane, 
Leadenhall Street, E.C.3, where he is specialising in fuel-econo- 
mising and smoke-abatement appliances, including the patent 
Sandwich system of boiler firing and the Gallagher-Crompton 
buffle bridge, also the boiler efficiency calculator. 


Auction Sale.—By direction of the Disposal Board 
Ministry of Munitions, Mr. C. D. Phillips will sell by auction on 
June 22nd and following days at the National Carriage and Box 
Repair Factory, Newport, Mon., the factory plant, machine tools, 
electric motors, generating sets, &с. For full particulars see our 
advertisement pages to-day. 


Dissolution of Partnership.—Munbay & PRIOR, agents 
and engineers, Belfast and Dublin.— Partnership dissolved. Mr. 
E. P. Prior has opened offices and stores at 44, King Street, Belfast, 
as wholesale eleotrical engineer, and has been appointed agent in 
Ireland for the Electric Construction Oo., Ltd., the Sun Electrical 
Co., Ltd., and the New Pelapone Engine Co., Ltd. 


Foreign Trade. — May Етасвев. — The following are 
the values of imports and exports of electrical goods and machinery 
in May :— 


May. Inc. or 5 months, 1920 
1920. deo. Ino. or dec. 
IMPORTS. R 4 4 
Electrical goods, &o. еее 111,417 == 12,717 — 119,699 
Machinery T eee 1,617,839 + 404,884 + 988,344 
EXPORTS. 
Electrical goods, &0. ... 1,005,210 + 565,640 4- 2,866,684 
Machinery T ... 4,851,193 72,348,683 + 9,852,068 
RE-EXPORTS. 
Electrical goods, &. 15913 — 8,422 T 8450 
Machinery | 157,067 + 94,657 + 349,996 


Copper and Lead Ртісеѕ. — Мкввез. Е. Smite & Co. 
report, June 8thi:—Copper (electrolytic) bars, £110, 41 increase ; 
ditto sheets, no change; ditto wire rods, 4125, £1 increase ; ditto 
H.C. wire, no change ; silicium bronze wire, no change. 

Messrs. JAMES & SHAKESPEARE report, June 9th :—Oopper bars 
(best selected), sheets and rods, no change ; English pig lead, £39, 
a reduction of 30s. on the week. 


Dranghtmen’s Association.—At the half-yearly Con- 
ference of the Association of Engineering and Shipbuilding 
Draughtsmen, concluded at Blackpool, yesterday, the membership 
was stated to be over 15,000. Success in securing improved con- 
ditions was reported, and it was announced that the activities of 
the Association with regard to technical matters were inoreasing. 
Resolutions were passed protesting against the inolusion of 
draughtsmen and staff workers generally witbin the Unemploy- 
ment Bill, and objecting to the further waste of public money on 
the maintenance of Employment Exchanges.— Daily Telegraph. 


ae 


LIGHTING AND POWER NOTES. 


Accrington.—Price Revision.—The Corporation has 
appointed a Sub-Committee to consider a further revision in 
the prices of electricity, consequent on recent increases in coal and 
working charges. | 


Australia, — TASMANIAN WATER Ро+ив,—Орегайопв 
are to be commenced shortly upon the Lake Rolleston hydro- 
electric scheme, which has been designed to supply power to the 
Read-Rosebery Co. for treating zino ore. 

SYDNEY ELECTRIOITY SUPPLY.—TheSydney undertaking supplies 
over 30 municipalities with electricity, and, as all the agreements 
were made before the war, charges have not been increased, with 
consequent loss to the city. The only safeguard possessed by the 
Council at present is to demand a guarantee that в certain minimum 
quantity of power will be taken, before new mains are laid. The 
City Council is endeavouring to get the municipalities concerned to 
agree to an increase in prices to place the undertaking in a better 
finanoial condition. 

Barnstaple, — ExTensions.— The Town Council, on 
May 31st, adopted a scheme for extending the electricity works 
at an estimated cost of £39,000. Mr. J. S. Highfield, the expert 
called in to advise on the extension, is to carry out the scheme 
on the terms quoted by him, namely, 5 per cent. on the total outlay. 


Batiey.—Loan.—The Electric Lighting Committee ів 
applying to the Ministry of Health for sanction to borrow £4,600 
for mains extensions and services. 


Belfast.— Loan.—The Corporation is applying for 
sanction to a loan of £30,000 for expenditure upon the electricity 
undertaking. 


Birmingham.—CoMwiTTEE'S REPORT. — A report of 
importance was presented at a recent meeting of the City Council 
by the Electric Supply Committee. It dealt with, among other 
things, the annual accounts ofthe department, which showed that the 
additional capital raised during the year amounted to £101,091, and 
the capital redeemed to £158,240. The outatanding debt was thus 
reduced by £57,149 to £1,881,628. The total amount of capital 
redeemed to date was equal to 34'8 per oent, and the net expendi- 
ture on this account was £110,879, chiefly in respect of the 
Nechells permanent station scheme. Dealing with revenue, the 
Committee stated that the quantity of electrical energy sold was 
nearly 128 million units, being a decrease of about 13 millions, or 
9'22 per cent. There was a heavy fall during the earlier part of 
the year, but during the last half, the sales improved progressively, 
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being 224 per cent. greater during the March quarter than in March, 
1919, This improvement was maintained, and the gross revenue 
from consumers exceeded the previous year's total by 12'4 per cent. 
The inoreased expenditure and costs per unit were, to some extent, 
met by the authorised increases in charges to consumers which 
applied to the last seven months of the year. The principel 
increases in expenditure were in respect of coal. repairs, and rates 
and taxes, And wages had also advanced. The Committee explained 
further that considerable capital payments would have to be met 
before March, 1921, in respect of the Nechells permanent station 
scheme, and it was deemed necessary to set aside a further £10,000 
towards meeting interest charges, &c., on this temporarily unpro- 
ductive expenditure during the construction period. They con- 
sidered also that it was necessary to strengthen the renewals and 
special expenditure reserve, in view of the present heavy coats of 
engineering works which were likely to remain at a high level 
for some time. Having regard to the recent advance of coal, it was 
necessary to revise the charges for electricity supplies. It was 
recalled that the City Council had sanctioned an increase in July, 
1919, since which date, in addition to the present advance in coal 
prices, many other costs of production had increased. The 
additional rates on the assessment of the undertaking this year 
would amount to nearly £30,000 more than in the year just ended, 
whilst wages, salaries, repairs, &c., were estimated to cost a further 
£32,000. The addition to the department's coal bill, due to the 
present advance, would be nearly £70,000; а large proportion of 
this was, however, automatically recovered from the large power 
users on the terms of their high-tension agreements, and this also 
applied to traction supplies. 


Blackburn.—AuxiLIARY TUBBINE.— Blackburn Corpora- 
tion has authorised the purchase of & turbine at Throstle Street 
Destructor Works, in order that it may be run by steam supplied 
by the cleansing department te relieve the pressure on the elec- 
tricity works during the winter months. 


Burnley. — DISTRICT COMMITTEE. — Burnley, Colne, 
Nelson, Accrington, and Rawtenstall have formed a District Com- 
mittee to act together in all matters arising from the formation 
of a Joint Electricity Authority for this area under the Electricity 
(Supply) Act, 1919. 

LoaN.—The Town Council is making application to the Elec- 
tricity Commissioners for sanction to borrow £45,000 (making, 
with £75,000 previously applied for, £120,000) for carrying out 
proposed extensions at the electricity works, and the purchase and 
installation of the necessary plant; also for sanction to borrow 
£20,000 for the installation of mains during the ensuing two 
years. 


Burton-on-Trent.— YEAR'S WorRKING.—There was a net 
profit on the electricity undertaking during the past year of £1,427, 
as compared with £5,258 in the previous year. An additional 
capital expenditure of £2,385, however, has been contributed out 
of revenue this year, including £1,288 for an electric lorry. 
£1,000 of the profit has been contributed towards the relief of the 
rates, the balance being transferred to the renewal fund. 


Ceylon.—H DRo-ELECTRIO ProJEcT.—The Times of 
India states that the Ceylon authorities are considering a proposal to 
develop the island’s water power. The initial cost of the scheme 
would be about nine million rupees, anda further three millions 
would be required for later extensions. The difficulty in obtain- 
ing machinery and the probable reluctance of power-plant owners 
to scrap their present plant are two great difficulties in the way of 
this proposal, 


Darlington, — ExTENs10N8.—The Town Council is applying 
for sanction to borrow £104,000 for extensions to buildings and 
plait. Accommodation is to be made for two 5,000-Kw. sets, but 
only one set and boilers will be installed at present. 


Dartford, —EXxTENsions.—The Urban District Council 
has applied for a loan of £14,928 for a boiler, duplicate bus-bars, 
mains extensions, and a rotary converter. A low-tension main to 
cost £1,865 is to be laid, in erder to supply electricity to the works 
of Burroughs, Wellcome & Oo., Ltd., and the Monazite Products, 
Ltd, 


Darwen.— Mans ExTENsSIONS.— Sanction to borrow 
£97,146 for extension of mains is being sought by the Corporation. 


Dewsbury.—Loan.—The Electricity Committee recom- 
mends application for & loan of £4,000 to cover the cost of mains 
and services for supplyiug electricity to Savile Town. 


Dover,— Loan SaNcrIONED.—Sanction to borrow £1,000 
for mains extensions has been accorded the Town Council by the 
Electricity Commiasioners. 
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Falkirk. — EXTENSIONS APPROVED. — The Electricity: 


Commissioners have sanctioned the carrying-ont of extensions to 
the electricity works. These extensions consist of generating and 
converting plant and mains, 


Grays.—Loan.—The Urban District Council has applied 
for a loan of £1,500 for additional plant and mains. 


liford.—DErioreNcy.— The Electricity Committee has 
received a letter from the Ministry of Health, stating that the 
appeal submitted by the Council against the disallowance of 
410,261 88, 1d., made by the district auditor at his audit of the 
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accounts of the Council for the year ended March 31st, 1919, has 
been considered by the Minister of Health, and that it appears that 
the sum in question represents a deficiency on the Council's elec- 
trical undertaking at March 31st, 1919; that the Minister is of 
opinion that the disallowance was lawfully made, and he acoord- 
ingly confirms the same, but before expreesing any opinion as to 
the steps to be taken in dealing with this deficiency, he desires to be 
furnished with a report by the Council as to the prospects of its 
extinction. The Committee instructed the Clerk to inform the 
Ministry, in reply, that a rate of 5d. in the £ had been made for the 
ensuing half-year, to meet the deficiency on last year’s working. 


Leyton.— YEaR’s WorKING.—The gross profit for the 
year ended March 31st last was £6,000. Of this amount half will 
be absorbed in payment of interest, and the other half placed to 
the reserve fund. 


London.— BETHNAL GREEN.—The Electricity Committee 
has recommended the installation of two 500-K.v.A. transformers at 
an estimated cost of £1,800; switchgear, £600 ;land the carrying-out 
of mains extensions at a cost of £7,740. 


Morley.— VEAB'S Workinc.—For the year ended 
March 31st last, the accounts of the electricity undertaking showed 
а total expenditure of £5,412, and a revenue of 47,888, the gross 
profit being £2,420. After paying off £2,138 in respect of interest 
on loans and sinking fund, there was a net profit of £281, as 
against a deficit of £1,759 in the previous year. 

BULK SuPPLY.—The Corporation is considering terms for a 
supply of electricity in bulk for power purposes, and is in commu- 
nication with the Electricity Commissioners regarding the matter. 


Nottingham.— ELECTRICITY SUPPLY.—A report, which 
was passed for its first reading, was presented at the last meeting 
of the Nottingham City Council, dealing with future provision for 
electricity supply. Mr. J. H. Rider had been engaged by the 
responsible committee to deal with the question of a modern power 
station for the Nottingham district, such station to form a part of 
the general scheme for the East Midlands, and to supply an area 
extending in all directions beyond the boundary of the city. He 
has recommended the erection of a new station on the banks of the 
Trent, the plant installed, in the first instance, to be two 10,000-k w. 
sets, and future extensions to consist either of 20, 000-KW. or 
26,000-Kw. sets, His estimate of the cost of the complete plant, 
including land, buildings, machinery, &o., is for the first section 
of 20,000 Kw. installed, $752,000 or £387°63 per KW.; first and 
second sections for 40,000 KW. installed, $1,009,000 or 3 25˙235 per 
KW. These figures, which are based upon actual costs at the 
present time, include a certain amount of expenditure on behalf of 
the future, viz., the whole of the land, river works for discharge 
channel, engine and pump oranes, accumulators, &o. The estimate 
for the first section also includes buildings sufficient for 40,000 Kw. 
of plant. It will also be necessary to provide high-pressure feeder 
cables between the new power station and the present generating 
stations in the city at an estimated cost of about £50,000, A 
certain amount of transformer plant will be required. The 
economies to be gained by operating the new power station, as . 
compared with the two existing stations, will be very great. The 
committee proposes that application be made to the Electricity 
Commission for sanction to the borrowing of £868,000 for 
carrying out the first portion of the scheme. 

YEAR'S WoRKINd.—The annual report of the Electricity Com- 
mittee, presented at a recent meeting of the Corporation, showed a 
surplus of £11,389, compared with a deficit of £8,912 in the pre- 
ceding year. This is largely due to the increased charges which 
were put in operation for the last nine months of the period, 
together with the increase in the number of units sold. The 
demand is stated to be increasing both for lighting and power 
purposes, but there has been inevitable delay in making new 
installations, owing to the lack of necessary materials. The 
mileage of distributing mains at the end of the year was 72'793. 
The number of units sold during the year was 17,055,692—an 
increase of 764,422 for lighting, 624,360 for power, and 1,162,932 
for traction. 


New Zealand.—EXTENSIONS АТ AUCKLAND.—In view 
of the inadequacy of the present plant, and of the fact that there 
is no immediate prospect of a hydro-electric supply, the City 
Council has decided to make large extensions to the electricity 
undertaking. The scheme adopted will entail an expenditure of 
£500,000, 

WATER POWER.—Three large hydro-electric schemes are under 
consideration. The Wellington City Council proposes to develop 
the power of the Orongoronga River at а cost of £337,000, and the 
Wanganui Borough Council is borrowing £250,000 for the purpose 
of constructing a hydro-electricity works at the source of the 
Wangaehu River, about 30 miles fromthetown. The third scheme 
is for the development of Lake Monowai to provide power for 
Southland. The cost of this undertaking will be £1,500,000. 


Price Increases.—Consequent upon the recent increase 
in the price of ооё], а large number of undertakings have found it 
necessary to raise their charges forelectricity. Among these are :— 
Dewsbury, Swansea, Leicester, Barnstaple, Lincoln, Bangor, 
Darwen, Canterbury, Chester, Crewe, Dover, Maidstone, Mother- 
well, South Shields and Nottingham. The local company under- 
takings at Windsor, Sevenoaks and Carshalton have notified their 
intention to apply for permission to increase their charges. | 
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Rotherham,—Srrike.—The greater part of the electri- 
city works was shub down on June 3rd, the employés striking in 
sympathy with the Sheffield workers. The men returned on 
Bunday, June 6th, and normal conditions were soon resumed. 


South Shields.—LoaAxs SaxcrioNED.— The Electricity 
Commissioners have agreed to sanction the borrowing of the 
‚виш of £31,439 repayable within 20 years. 

With regard to a further application for sanction to borrow 
£37,513 for transformers, mains, sub-stations, &c., the Com- 
missioners authorise the town clerk to let any urgent contracts or 
accept tenders for the works covered by the ar plication, pending 
further examination of the figures by the Commissioners. 


‘Tarton.—ELEctricity SuPrLY.— The Urban District 
Council has had before it a scheme prepared by the Lancashire 
Electric Power Co. for the extension of the electricity undertaking. 
This provides for four distinct areas which, whilst complete in 
themselves, will be linked together. The estimated cost for the 
four areas is:—Bradshaw, £5,300; Egerton, £6,015; Horrobin 
£300; and Edgworth, £6,240; a total of £17,855. | 

The Council has accepted the scheme, and decided to apply to 
the Electricity Commissioners for power to borrow £20,000, 


Wallasey.—Dock Diss TER. —Following the Mersey 
Dock disaster, caused by the breaking down of a dock gate and the 
release of many thousands of tona of water from the Albert Dock, 
Biwkenhead, the electrical services of the Wallasey Corporation 
were seriously interfered with at the beginning of the week. The 
generating station is near the Birkenhead Float, which immediately 
adjoins the Albert Dock, from which the station obtained its water 
supply. In consequence of the sudden drop of 8 ft., the water 
supply was practically cut off. The power supply was considerably 
0 with the result that the electric lighting throughout the 
town was very poor, and between 40 and 45 tramcars had to be 
taken off the various services. ° 


` Whitchurch (Hants).—Li:HTING SCHEME ABANDONED. 
—Owing to the lack of local support, the scheme to supply the 


: parish with electricity by water power at the Tower Mill has been 


abandoned. 


Wigan.—YxaR's WORKING. —A profit of £13,071 was 
made during the year ended March 31st last, in spite ol the fact 
that prices are much lower than the present average. 


Woolston,—PuRcHASE oF STATION. The Town Council 


is considering the purchase of a local electricity undertaking, at a 
cost of £125,000. ` 


.Worthing.—Yxan's WonKING.—AÀ surplus of £1,206 
was the result of working of the electricity undertaking for the 
year ended March 31st last, which compares favourably with the 
deficit of 42,154 on the previous year's working. The capital 
expenditure upon the electricity works is £100,000, of which 
£43,000 has been paid off. 


Wrexham.—Loan SaNcTIOoNED.— The Town Council has 
been informed that there will be no inquiry with regard to the 


application for a loan of £17,000. for extensions to the electricity 
works, 


York.—NeEw PLANT. — The city electrical engineer has 
reported ав to the cost of purchasing two Diesel engines, and of 
erecting and putting them in working order, together with founda- 
tions, cables, connections and contingencies, the whole amounting 
to the estimated sum of £18,640. The Electricity Committee 
recommends that it be authorised to proceed with the necessary 
purchases and completion of these works, and that application be 
made to the Electricity Commission for sanction to borrow the 
requisite amount, 


“ U 
TRAMWAY AND RAILWAY NOTES. 


Ashton-ander-Lyne. — Fares. — The ‘Tramways Com- 
mittee has refused to accede to an application from the Hurst 
Urban District Council to reintroduce penny stages. 


Birmingham.—CanaL ELECTRIFICATION.—It is reported 
that electrification of an important part of the canal connecting 
Birmingham with the Severn at Stourport is to be undertaken 
shortly. It is calculsted that the speed of the barges will be 
raised to 44 miles per hour, about double that of horse haulage, 
and that the method of propulsion will allow of this speed without 
injary to the canal banks. An overhead trolley wire system is 
proposed, There is a considerable existing traffic on this portion 
of the canal, and scope for the development which electrification 
should render possible.— Engineering. 

ANNUAL REPORT.—The Birmingham Tramways Committee has 
recommended the increase of the existing tramway farea by Id. to 
meet the higher cost of administration. It States that it has 
had under consideration the estimated results of the current year's 
working of the undertaking. from which it would appear there 
would be a deficit of £253,537. The latter sum includes the cost of 
permanent-way remewals estimated at £200,000, which must be 
carried out during the year to enable the car services on some of 
the routes in the city to be operated with safety. The deficit could 
only be met by further increase of tramway fares. The Committee, 
in ita annual statement of expenditure, points out that the amount 
borrowed for the tramway undertaking is 4 2, 496,464. On the 
re zer ve account it is stated that the operating expenses show an 


increase of £166,091 due chiefly to the enormously inoreased cost 
of labour and material, and in а lesser degree to extra mileage—the 
averege cost per mile being 17'184d., compared with 15˙013d. for 
1918-19, an increase of 2:171d. per car-mile. The receipts, which 
constitute a record in the history of the undertaking, amounted to 
£1,378,704, an increase of £131,433, the net result being, however, 
а loss of £34,659, as compared with last year's working. By the 
4d. increase per fare, it is hoped to raise the additional inoome 
required to meet present liabilities. The Committee points out 
that the tram track has a length of 79 miles, or 123 miles (reduced 
to single); the traffic revenue last year was 4 1,371,978; average 
traffic revenue per car-mile, 21:538d. ; and number of car-miles, 
15,288,095. The average number of miles per car per day waa 82, 
the average number of car-hours daily 10°92; the number of 
passengers carried was 225 millions; and the percentage of 
working expenses to receipts was 79 per cent, In a special report 
on the subject of fares, the Finance Committee urges that the 
Tramways Committee might with advantage report to the Council 
after, say, three months’ experience of the proposed new fares in 
order that the Council might have an opportunity of considering 
whether the fares were sufficiently increased to cover the rapidly 
rising working expenses. The loss of the profits of the tramways 
was in itself a sufficiently serious matter for the Corporation with- 
out running the danger of the tramways becoming a charge upon 
the rates. 


Bolton. — ExtTEnsions.—The Tramways Committee has 
under consideration the question of extending its system from the 
present terminus at Dunscar to a point near the Cross Guna, 
Egerton, and from the terminus at Tonge Moor along Bradshaw 
Brow, Lea Gate, to Longsight, Harwood. The Turton Urban 
District Council has deputed a Sub-Committee to meet the Tram- 
ways Committee to discuss the matter. 


Bournemonth.— STRIKE ENbED.—Employés who were 
working upon the tramway track resumed work on June 2nd, after 
being on strike for a month, | 


Contigental, —FRANcE.—The following particulars are 
gathered by the Railway Review from a statement by M. Claveille, 
Minister of Public Works and Transport :—It being highly 
important for France to make the most of its water power for 
generating electricity, particularly at a time when its supplies of 
coal are not sufficient to meet the needs of its industries, 
an inventory was made, at the end of 1916, of the available 
hydraulic power of the public water courses. The Special Com- 
mittee on railroad service recommended the electrification of 5,220 
miles of track as follows : Paris-Orleans, 1,926 miles out of a total 
of 4,839 miles; Paris-Lyons and Mediterranean, 1,367 miles out of 
а total of 6,040 miles; Midi, 1,926 miles out of a total of 2,525 
miles. With the traffic of 1913, the energy consumption would 
have reached : Paris-Orleans, 280,000,000 KW.-hours ; Paris-Lyons 
and Mediterranean, 550,000,000 KW.-hours; Midi, 330,000,000 
KW.-hours ; total, 1,600,000,000 Kw.-hours a year. With the esti- 
mated traffic in the immediate future, the consumption would be : 
Paris-Orleans, 560,000,000 KW.-hours; Paris-Lyons and Mediter- 
ranean, 1,100,000,000 kw.-hours ; Midi, 600,000,000 x w.-houra ; total, 
2,260,000,000 Kw.-hours. In determining upon lines to be electrified, 
the Midi and the Paris-Orleans considered the relation of the cost 
of electric power aa compared with the cost of power with steam 
locomotives, and the comparison showed that mountain lines with 
sufficient traffic should be among the first to be electrified. They 
also considercd the location of the source of hydro-electrio energy 
in relation to the lines, and the importance of this power to other 
industries, On the Paris-Lyona and Mediterranean, however, the 
possibility has been considered of using electricity on lines of low 
grades where there is a heavy traffic, even before mountain linea 
where the traffic is very small. The proposed sources of electric 
power are the following: For the Paris-Orleans, the Upper 
Dordogne river and its branches; for the Midi, the Pyrenees 
mountains ; for the Paris-Lyons and Mediterranean, waterfalls in 
the central plateau and in the Alps, and the plant at present 
existing, or about to be constructed, in the region. The probable 
cost is estimated as follows. based on prices before the war: Paris- 
Orleans, 894, 000, 000; Paris-Lyons and Mediterranean, 893.000, 000 { 
Midi, $148,000,000; total, $335,000,000. 

AUSTRIA.—In connection with the projected electrification of 
that part of the State railway system which is situated in the 
Alpine districts, it is proposed to extend existing and erect new 
hydro-electric power stations in different parts of the country, 
which are to supply 24,000 H.P. The length of the railways to 
be electrified is about 650 km., and. the cost ів estimated at 
3,560 million crowns, which amount would have to be raised by a 
loan. According to figures supplied by the Government, the 
pre-war cost of the proposed works and of the rolling stock 
required probably would not have exceeded 80 million crowns.— 
Financier, | 

HuNGARY.—The State Railway authorities propose to electrify 
their lines, covering a total of about 1.400 km. This work is to be 
carried out during a period of nine years. Owing to the fact that 
all the waterfalls have been lost to Hungary, it will not be possible 


to utilise hydro-electric power, во other means will have to be used 


to generate the necessary power.— financier. 


Doncaster.—PRosasLE Fang Increase.—The tramway 
fares in the town and district will Shortly be increased in conse- 
quence of the heavy costs which have now to be borne in main- 
tenance, wages, &c. The present fares are only Id., and it is 
stated that since March last the Corporation haa been losing £100 
per week on the undertaking. It is probable that new routes will be 
opened out to the Carr House, Rossington, and Kirk Sandal] districts, 
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Exeter.— YEAR'S WORKING.—The total of the traffic 
receipts for the past year was £31,336, and the expenditure, 
excluaive of loan interest, &c., was £28,444, leaving a gross profit 
of £2,892. 


Leeds.— Fare IncREASE.—At a recent City Council 
meeting, it was decided to increase the fares, after the first 1d. 
stage—which remains as it is—by 4d. per fare. About one-third of 
the passengers will not be affected by the increase, and about 50 
per cent. will have to pay the increase from 144. to 2d. А loss of 
about £300 per day was being incurred, and it is expected that the 
present deficiency of £100,000 will be liquidated by the advanced 
fares. The Labour Party put up a strong opposition to the pro- 
posal, but their amendment to again refer the matter back for con- 
sideration was defeated, The increased charges will come into 
operation immediately. 

Liacola.—Fake ІхсккАвЕ.— There was a net profit on 
the tramway undertaking of £313 on the past year's working. It 
has been decided to increase the tramway fares from 14d. to 2d., 
the 3d. (workmen's four-journey) fares to 4d., and the parcel rates 
in the same proportion. 


Liverpool.— PRICE INcREAsE.—The Corporation has 
decided to increase the basic charge of 1d. per unit for electrical 
energy supplied to the tramway undertaking by 15 per cent. from 
June 30th, and a variation for fuel price adjustment is to be added 
to the increased charges. 


London.—HicH-SPEED Cars.—A new main road from 
West Ham to Tilbury, to serve the new suburb which the London 
County Council is erecting at Dagenham, is to have a double 
tramway track down the centre, fenced off from the rest of the 
road, to allow the cars to run at high speed. 


Manchester.—Stace Repuction.—To meet the antici- 
pated serious deficit on the current year's working of the tram- 
ways, the Tramways Committee decided to reduce the 14. stage in 
distance from 2 to 14 miles, and this has been confirmed by the 
City Council. | | 

Salford.—^TAcE REbUcTION.—'lo meet the increased 
cost of running the tramways, the Town Council last week decided 
to reduce the 14. stage to 14 miles, instead of 2 miles, as at present. 
An amendment was proposed to put an extra jd. on 14. fares, but 
was defeated. | 

Sandwich.—Time ExTENsION.— The East Kent Light 
Railway Co. has informed the Town Council that it is applying 
for an extension of time for the construction of the line from 
Shepherdswill to Sandwich, ria Barfrestone, Eythorne, Eastry, 
Woodnesborough, Ash and Stonar, and the application is to be 
assented to. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia, — Авс WIRELESS INSTALLATIONS. — The 
Minister for the Navy stated that the Naval Board had approved 
of the installation of the arc system of wireless telegraphy at 
certain Australian stations. The four installations that had been 
made were working successfully. The cost of the Melbourne and 
Perth stations was approximately £890. The Randwick wireless 
works had made 25 wireless receiving sets at a cost of £110 
per set. 


Communication with Rassia.—The Great Northern 
Telegraph Co. has been negotiating lately with Litvinoff, over the 
resumption of telegraphicconnection with Russia, which was broken 
off at the beginning of the war. The company's two cables can 
quickly be resumed, only the cable between Libau and Petrograd 
needing repairs — Central News, 


Greece. —FoREIGN TELEGRAMS. — Тһе Greek Administra- 
t'on notifies that the English, French, Italian, and German 
languages are admitted in international telegraphic correspondence 
until] further notice. 


High-speed Telegraphy.—A telegram to the Prince of 
Wales, giving the result of the Derby, was handed in by the King at 
Eosom at 3.16 p.m. It was transmitted to London. thence to Halifax 
(Nova Scotia), reaching Canada at 3.19 p.m., crossed the country. 
and by means of the Imperial Pacific cable the message reached 
Australia 23 minutes after the finish of the race. 


Japan.—TELEPHONE EXTENSIONS.—<According to the 
Taisho Nichi, the Japanese Communications Department plans а 
big extension of the telephone service to be carried into effect 
during the next eight years beginning with the next fiscal year 
(from April Ist) at the estimated cost of yen 337,000.000. The 
present number of subscribers in Tokio is to be increased to 
152.000 ; in Osaka to 91,000; in Kyoto to 30.000; in Yokohama 
to 21,000; in Kobe to 31,000; in Nagoya to 28,000; and in other 
places to 327,000. The above figures show the proportion of 49 
subscribers per 1,000 population for Tokio; Osaka of 44; Kobe of 
43; while others come to a rate of 40 ог во. Ву 1926 Kobe will 
have six telephone exchanges, including the present three, to deal 
with the proposed extension. The city of Kobe now contains 9.100 
or 80 Subscribers, а number which is to be increased to 31,000. The 
Communications Department is at present studying the automatic 
exchange system now in vogue in America and Europe. The 
present 40 telephone circuits between Osaka and Kobe are to be 
increased to 100 in some places. — Economic Review, d 
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Proposed New Cables.—Varions announcements Have 
been made from time to time regarding the laying of new l 
and the following particulars will show that cable factories wi 
be very busy for some time to come :—The Commercial Cable Co. 
contemplates the laying of another Atlantic cable. Another 
Atlantic cable is contemplated by the Imperial Government, and 
one between Scandinavia and America. The Eastern companies 
are laying cables between England and Gibraltar; Malta and 
Alexandria ; Aden and Bombay ; Gibraltar and Malta ; Madras and 
Singapore. A duplication of the British Columbia-Fanning Island 
cable may also be undertaken. Further cables are to be laid 
between Miami and Barbados; Barbados and Para; Buenos Aires 
and Monte- Video; Monte-Video and Santos. The West Coast of South 
America Co. intends extending ite cables northwards ; the Commer- 
cial Pacific Cable Co. will be duplicating its cables and the South 
American Cable Co. is establishing landlines between Buenos Aires 
and Monte-Video, and laying a cable between the latter place and 
Rio Janeiro. There has also been talk of connecting San Francisco 
by cable to Central America. | 

The Times announces that the Pacific Cable Board points out 
that the duplication of the Vancouver to Norfolk Island eable has 
not yet been considerei by the Governments interested. 


Signal Service Vacancies.—The War Office is.appealing 
for а number of wireless operators and wireless electricians fer the 
Signal Service. The normal period of engagement will be for six 
years with the Colours and six with the Reserve, but ex-soldiers 
and men who have not been in the Army will be accepted for two, 
three, or four years. A bounty of £100 will be paid to operators 
and £50 to electriciaus who pass the necessary tests.— Times. 


Spain.—New CAkLk.— The Government intends, says 
the 7. and T. Age, to lay a submarine cable between Cadiz, Spain, 
and Larache, in Morocco. : 


Telephone Exchanges. — BuiLDING STOPPED. — The 
Cabinet Sub-Committee on Retrenchment has decided that all 
buildings for, amongst other things, telephone exchanges, are not 
to be proceeded with for the present. 


Telephones in Rural Districts.—Mr. Illingworth, Post- 
master-General, states that during the last 15 months over 500 new 
telephone call offices have been approved in rural districts, ‘and 
some of these could be of benefit to farmers. i 

" I hope," he adds, " that when more progress has been made in 
overtaking the arrears of work which accumulated during the 
war, it may be possible more freely to extend the phone facilities 
in rural areas," — Daily Dispatch. 


Wireless Meteorological Reports.—The Air Ministry 
states that on and after June lat meteorological reports for general 
use will be circulated by wireless telegraphy daily. Synoptic 
telegrame in the code hitherto used will be issued at 3.15 a. m., 
8.46 a.m., and 8.15 p.m. A General Inference, in plain language, 
based upon the 7 а.ш. and 6 p.m. observations, will be issued at 
9.15 a.m. and 8 p.m. Call sign G. F. A., wave length 1,400 metres 
(C. W.). The synoptic telegrams from Aberdeen at 2.30 am. and 
230 p.m. are unaltered. Call sign B.Y.D., wave length 3,300 
metres (C.W.). The times given are G.M.T. 


Wireless Telephones.— Radio-telephone stations to be 
used primarily for giving information as to the whereabouts of 
aircraft travelling, or about to travel, along а route, and for 
reporting weather conditions along the route to the machine, are 
being opened in various parts of this country, France, and Belgium. 
Stations are already open for work at Croydon and Lympne forthe 
London—Paris and London—Brussels routes, and stations will 
shortly be opened for the London—Birmingham—Manchester— 
Glasgow route at Castle Bromwich, Didsbury, and Renfrew. 


Ea POETS 


CONTRACTS OPEN AND CLOSED. 


(The date пова Pesas atl dil лчу ёз, Өн rro quo 


the issue of the ELECTRICAL REVIEW in w t 
Notice” appeared.) 


OPEN. | 
Australla.— SyDNEI.— August 4th. N.S.W. Government 


Railways and Tramways. Two 1,000-Kw. sub-station units. Chief 


Electrical Engineer, 61, Hunter Street, Sydney. 

August 8rd. Department of Public Works. Turbines and 
generators for the Barren Jack hydro-electric development scheme. 
Department of Public Works, Sydney. | 

N.S.W.—Postmaster-General’s Department. August 2nd and 
5th. Aluminium sheet, brass rod, &c., scheduled 769; platinum 
wire, gold and silver wire, scheduled 768, (See this issue.) 

WESTERN AUSTRALIA. — Post master-General's Department. 
August 3rd. 326 accumulators, schedule 668. (See this issue.) 


Barnsiey.— Electric light installation at Westgate Primi- 
tive Methodist Church. Mr. P. Pickersgill, 122, Dodworth Road. 


Belglum.— June 23rd. The Société Nationale des Chemins 
de Fer Vicinaux, 48, Rue Monteyer, Brussels. Tenders for about 3,400 
metres of underground armoured feeders for the electric railways 
in the Namur district. Particulars from the Services Electriques 
Department, at the address given above. 


Bedford. — June 21st. Electricity Department. One 


2-ton locomotive jib crane, with grab and track rails, steam and. 


other pipework, (June 4th.) 
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Belgium.—June 19th. The Belgian Post and Telegraph 
authorities at La Salle Madeleine, Brussels, are inviting tenders 
for the supply of 1,710 kilometres of covered copper wire. 


Canterbury. — June 22nd. Electricity Department. 
1,210 yards 25 sq. in. x ‘25 sq. in. х 125 sq. in. I. r. triple-oon- 
centric paper-insulated cable. (See this issue.) 


Carlisle,—June 25th. Electricity Department. One 
3,000-Kw. turbo-alternator and condensing plant. (May 28th.) 


Colne.—Electricity Department. Steam and water piping. 
(See this issue.) d dia 


Dartford.—June 26th. Electricity undertaking. Rotery 
converter, transformers, switchgear, &c., L.T. twin cable-feeder, 
pillar and feeder-panel. (See this issue.) 


Dundalk.—June 15th. Urban District Council. Elec- 
tricity Department. 750 yd., L. r., 3-core, paper-insulated, lead- 
covered and armoured cable ; disconnecting boxes (pavement type) 
and joint boxes, (May 28th.) 


Dandee.—June 24th. Electricity Department. Steam 
feed 2 water piping, two turbine-driven feed pumps. (See this 
Edinburgh.—June 19th. Electricity Supply Depertment. 
E. F. r. and L.T. switchgear, o., for Portobello station. (May 21st.) 


Halifax —June 18th. Tramways and Electricity Com- 


mittee. Two natural draught chimney t water-cooling towers. 
(See this issue.) N 


luce-in-Makerfleld.— June 15th. Urban District Council. 
Waterworks Department. Motor -driven pumping sets ; cables ; 


alterations to winding engine from steam to electric drive; switch- 
gear. (May 28th.) 


Ingleton.—Ingleton Electric Lighting and Power Co., 
Ltd. Waterway across the River Greta. Particulars from Eleo- 
a, ee to the Company, Electricity Works, Ingleton, via 

о 


Leeds.— June 14th. Electricity Department. 12,000-kw. 
steam turbine, alternator and condensing plant. (May 14th.) 


London.—WrxB5LEDON.—June 12th. Electric Lighting 
Committee. Two boilers, with mechanical stokers, induced-draught 
fan and motor pipework, steel chimney, &c. (May 28th.) 


Manchester.—June 25th. Electricity Committee. Twelve 
months’ supply electricity meters, time switches, potential and 


current transformers, motor-starting switches, C. C. and А.С, motors. 
(See this issue.) 


p NOW Zealand.— AUCKLAND.—September Ist. Harbour 

supply of electric capstans and spares. Messrs. 

W. & A. MoArthur, Ltd., 18-19, Silk Street, Cripplegate, London. 

Newport.—June 26th. Electricity Department. Turbo- 

alternating plant, surface-condensing plant, boilers, eoonomisers, 
draught plant, steel flue and stack, &o. (June 4th.) 


Nottingham. — June 17th. Electricity Committee. 
Twelve months' supply of general stores. (See this issue.) 


Nuneaton. — June 80th. Electricity Department. 


1,000-Kw., PD. o., geared  turbo-alternator, surface-condensing 
plant and pipework. (June 4th.) 


Southampton, — July 3rd. Electricity Department. 
E. H. T. and н.т. switohgear and D.C. control panel, (June 4th.) 


Swindon.—June 26th. Electricity Department. 2,000 


yards 3-in, four-way stoneware conduits, light steel poles for over- 
head lines, (See this issue.) ~ = 


Warrington.—June 15th. Electricity and Tramways 
Committee. Motors and transformers. (May 28th.) 


June 29th. Electricity Department. Truck type ash elevator 
and hopper. (See this issue.) 


. CLOSED. 
Australia.—SyDNEY.—City Council. Accepted. 


Motor starters (spec. 590 sec, a. b. c. d.), £581; two 9,000-x.v.4. 5,000/10,000 
three-phase oil-insulated water-cooled transformers for Pyrmont Power 
House ( . 671), £5,015: two 2, OO kw. roy converters (spec. 585), 
£31,400, Metropolitan-Vickers Electrical Co., Ltd. 
Commonwealth, P.M.G.'s Department, Victoria. 


Automatic switchboard equipment for Malvern, £12,658.—Automatic Tele- 
phones (Australia), Ltd.— Tenders. 


Melbourne City Council. Accepted: | 
2,000 condenser tubes, £1,278.—H. V. McKay.— Tenders. 


Belginm, — Seven home concerns submitted tenders 
recently to the municipal authorities of Antwerp for the electrical 
equipment of three transformer cabins at the Nos. 2 and 3 dock, the 
lowest being that of M. L. Desmedt, of Brussels, 


Bradford. —Tramways Committee : 


15 tons steel fishplates at £82 10s. per ton.— Walter 804, Ltd. 
10 tons c.1. brake blocks, £945.— Pease & Partners. 


Electricity Committee : 


Meter-testing generator, £505.—J. H. Holmes & Co. 

Steam wagon for cable-drums and transformers, £1,800.—Yorkshire Com- 
mercial Motor Co., Ltd. 

Steam piping, £855.—8tewarts & Lloyds, Ltd. 

Fibre cable conduits, £2,512.—Ke eering Co., Ltd. 

Feed-water heater, £940.— Worthington Pump Co., Ltd. 

Two hand-operated overhead cranes, £878.— Herbert Morris, Ltd. 


Bolton.— Electricity Committee. Accepted :— 


Worthington-Simpson, Ltd.—Conden plant. Р 
Stewarts & Lloyds, Ltd.—Steel piping for extensions at the Back-o'-th'- 
Bank electricity works. 


Dartford.—Urban District Council: 


Boiler.—John Thompson Water-Tube Boilers, Ltd.— £5,641. 
Duplicate bus-bars.—Johnson & Phillips, Ltd., А 
Improvement of fire-alarm system.—E. Е. Beaven, 2460. 


Dover —Board of Guardians : 


Eleotric light installation, workhouse.—E. A. Pinto, 4468. 


Hammersmith.—Electricity Committee. Accepted :— 


198 meters, various sizes, £662.—Electrical Apparatus Co. 
148 house service boxes, £148; two disconnecting boxes, 215; 150 fuse 
boxes, £211.—W. Lucy & Co., Ltd. 


Mains Evxtensions.—Switchgear ; two-phase H.T. board, three 
phase E.H.T. gear, sub-station equipment, isolating switches for 
existing boards :— 


Ferguson & Pailin... .. £11,107 Delivery 18 to 19 weeks. Recom, 
G. E. C. Co., Ltd... к 1 


ee 9,984 99 40 » 
A. Reyrolle & Co., Ltd, .. 90,47 " Not stated 
Swito & Cowans, Ltd.. 20,148 " 82 to 86 weeks 
Park Royal Engineering Co... 93,990 e 78 „ 
Met.-Vickers Elec. Со., Ltd... 94 40 


New Switchgear Con. Co., Ltd. 25. 40 
Johnson & Phillips, Ltd. .. 97,960 5, 52 „, 


Cable Ducts.—Referencs to the tender of Messrs. Sankey & Co. 
for cable ducts, accepted by the Oouncil on April 28th. The firm 
notify that ап award of the Industrial Reconstruction Committee 
for the clay industries has advanced the wages of the men by 8s. 
per week, and that this will increase the estimate by 4153. As a 
stipulation was made in the company's tender providing for 
increased prices, the Committee has agreed to accept the revised 
offer. 

Cable.—1,000 yards `1 L.T. concentric cable, £358 ; 500 yards 
'2 L. r. ditto, 4304 :— 


Western Electric Co., Ltd., accepted. 


Kingston-on-Thames.— Education Committee: 
Electric light installation, manual training centre. — Н. Offer. 


Liverpool.—Corporation. Metropolitan- Vickers Electric 
Oo., Ltd.—Switchgear, &c., in connection with the new 12,500-Kw. 
generating set for the Lister Drive power station. 

The Corporation has rescinded the acceptance of the tender of the 
Edison Swan Electric Co., Ltd., for the supply of insulated cables 
and wires for the 12 months ending 81st next, and has 
accepted that of the Liverpool Electric Cable Oo., Ltd. 


London.—St. MARYLEBONE.—Electricity Supply Com- 
mittee recommended four 35-H.P. slow-speed motors and switch- 
gear for the oooling-tower fans. 


W. Hallen, Son & Co. (recommended) .. £2,763 delivery 7to 8 months. 
British Thomson-Houston Co., Ltd. ss 2,798 „ 8 UL 
English Electric Co., Ltd. .. ae iis 8,116 „ 121014 „, 
Metropolitan-Vickers Electrical Co., Ltd. 8.914 5 10 $i 


Two turbine-driven rotary pumpe, capacity 15,000 gallons per 
hour: £1,179, Messrs. Weir (recommended). 
Ciroulating water pipes and valves: Aiton & Co. 41,856 
(recommended). 
Cables for generator and rotary oonverters : 
. (recommended 
зз кымы кы езшш ыш 


Callender's Cable and Construction Co., Ltd. rr is oe 8,080 
Pirelli-General Cable Works, Lid. .. а oe ee - 8,152 


House-service Meters.—The Committee recommends that the 
Council enter into contracts with Messrs. Chamberlain & Hookham, 
Ltd., and Ferranti, Ltd., for an indefinite number of meters, on the 
basis of their second alternative offer, for a period of one year. 

General Purposes Oommittee. Set of Magneta electric clocks 
for the Town Hall, including master clock, 39 secondary wall 
clocks, and nine secondary mantlepiece clocks, &c.: £357, Magneta 
Time Co., Ltd. (recommended). 


Motherwell.—Town Council : 
Electricity meters for a year.—Chamberlain & Hookham, Ltd. 


Poplar.—Borough Council : 


Electric light installation, 144 houses.—Farndons Electric Co. 


South Africa, — STRAND (CAPE Province). — Electric 
lighting for the municipality, Hubert Davies & Co., Ltd. 

OUDTSHOORN (CAPE PROVINCE).—Hubert Davies & Oo., Ltd., for 
the supply of the additional generating plant. 


cc 


— e 44 кж? C а} , r- CR р" © 2 <<, 


CE? кй гез 


. ш» тк EP Әне R tei qi 75. g? ә A 


CL OX e "^ Ж gs v 


h^ 


en DSSS i I tA —e—— pants 


THE ELECTRICAL REVIEW. | 75 


vol. 86. No. 3,220, Јона 11, 1920.] 
have been burned through iu the pipe, some 2 to 4 ft. from the 
FORTHCOMING EVENTS. box. One cable was intact. In order to identify the cables, the 


руга! Society of London. — Friday, June lith. At the Imperial 
College of Science, South Kensington, 8.W. At5 p.m. Ordinary meeting. 


Faraday Society.—Monday, June lith. At Burlington Ho Piccadill 
W. А58 vd Ordinary scientific meeting. gto чө, у, 


of Engineers.—Monday, June lith. As Burlington House, Piccadill 
Society At 5.90 p.m. Lecture on **Great Engineering Adventures,“ by Mr. 


E. Cressy. 
tustitation of Electrical Engineers — Wednesday, June léth. At the 
Institution of Civil Engineers, Gt. George Street, 8B. W. At 6 p.m. Dis- 
cussion on the following: Paper read by Sir Dugald Clerk, F. R. S., before 
the al 1 of Arts, on Distribution of Heat, Light and Motive 
Power by Gas and Electricity ” ; and оп “ The Report of the Coal -Gas and 
Electrical Bupply Industries of the U.K. to the President of the Institution 
of Gas Engineers, by Sir Dugald Clerk, F. R. B., Prof. A. Smithells, F. R. S., 
and Prof. J. W. Cobb. 


NOTES. 


Inguiry.—Agents for the Edel electric iron are 
naked for. 

Appointments Vacant.— Lecturer in electrical wiring, for 
С.С. Hackney Institute; armature winder, for the Rochdale 
Corporation Tramways; electrical engineer (41,000), for the 
Southampton Oorporation ; head of mining department (£375), 
head of engineering department (£375), for the St. Helens Muni- 
cipal Technical School ; electrical engineer ($10,200 ; the Straits 
dollar is fixed at 2s. 4d.), for the George Town (Penang) Municipal 
Commissioners; two cable foremen (550 rupees per calendar 
month), for the Telegraph Department of the Government of 
India; shift engineer (94s. 2d.), for the Rawtenstall Corporation 
Electricity Department; mains assistant, for the Sale Urban 
District Council Electricity Department : assistant mains engineer 
(£290), shift charge engineer (£276), for the Walsall Borough 
Electricity Supply Department ; lecturers in physios, eleotrical and 
mechanical engineering for the Birmingham Municipal Technical 
School. See our advertisement pages for particulars. 


Educational. — IMPERIAL COLLEGE OF SCIENCE AND 
TscHNOLOGY.—On Friday last a public meeting was held at the 
Central Hall, Westminster, in support of the claim of the College 
to be invested with the power to confer degrees. Lord Morris pre- 
sided, and amongst the speakers were Prof. Watts, Mr. Н. G. 
Wells, Sir Ernest Rutherford, Mr. J. A. Spender, and Sir Alfred 
Keogh. The great majority of the large audience consisted of 
students of the Imperial College. A resolution urging the Prime 
Minister and educational de nts to consider the matter 
seriously was moved from the chair, Lord Morris adding that if 
their aim was not accomplished in the regular way, there was 
another way to attain it. The resolution was carried, with one 
dissentient, 

CAMBRIDGE UNIVERSITY.—The Commercial Union Assurance 
Оо. has presented a sum of £165,000 to build and endow a laboratory 
for research in biochemistry. 


Electricity in Steel Making.—At a meeting of the London 
Section of the Igranic Engineering Society on June 2nd, an 


interesting lecture on Our Part in Steel Making” was delivered 
by Mr. О, W. Yerger, M.A.I.E.E. The lecture covered а great deal 
of ground, the industry being traced from the coal and iron mines 
and limestone quarries to the finished products of a variety of 
descriptions, Dealing with the mines, the lecturer enumerated the 
many ways in which electricity entered into the working and 
described hoists, air compressors, pumps, locomotives, &с. The 
coke ovens then received attention, and many facts concerning 
belt conveyors, oranes, breakers, crushers. door-operating gear and 
other plant were presented to the audience, and by means of 
lantern alides, members were enabled to obtain а good idea of the 
ingenuity of the machinery. The electrical plant utilised in the 
blast- process was given a good deal of time, and some 
excellent photographs of car conveyors for delivering the iron, 
coke, &o., at the furnace top were exhibited. Methods of using the 
-furnace gas were detailed, part being used for heating pur- 
poses, and part for the generation of electricity. The steel works 
and rolling mills with their powerful motors and generators were 
illustrated and described. Special attention was accorded the 
с cranes, and the magnetic braking devices for operating 
upon any failure of power were exhaustively dealt with, much 
interest being evinced in the arrangement by which a torque motor 
connected in parallel with the main motor, operating a cam gear 
acts against a spring while in motion, releasing this to operate the 
brakes when the power is cut off. 


Fatalitles.— The Deputy-Coroner for Newcastle-on-Tyne 
inquired, on June 2nd, into the death of two men, which occurred 


While they were working on the mains of the Newcaatle and . 


District Electric Lighting Co., Ltd. The two victims were Thomas 
a foreman jointer, and Murray Kennedy, an assistant fore- 

man. George Carr, mains superintendent to the company, said on May 
29th s complaint was received from a picture hall in Scotewood Road 
that they could get no light. Upon an inspection of the mains, 
Witness found that the fault was in a pipe at the junction-box at 
the top of Forth Banks. A short circuit had been set up on s 
ole? Road cable, which had set fire to other cables. The 
JWnotion-box contained eight pairs of cables. The circuits were 
at the sub-station, and left till Sunday, when repair- 

Work was recommenced. Seven pairs of cables were discovered to 


whole were pulled out and labelled. After testing the cables to 
see they were otherwise all right, it was decided to rejoin those 
cables necessary to get the current on to supply places 6f worship 
with light, and leave the Sootawood cable till last. At 5.30, five 
pairs of cables were jointed, and it was decided to [put the current 
on. Before doing so, witness read to Farrer a list he had received 
from Mr. Cowe, the foreman in charge of the jointing. That was 
done in Mr. Cowe's presence, and witness asked if it were correct. 
The reply was in the affirmative. Witness then went to the power 
station and gave the list to the station engineer ; proceeding oe 
to the sub-station, the switches were put in. Їп &few minutes а 
telephone message was received, asking that the circuits should be 
made dead. On examining the cables afterwards, witness found 
that the Sootswood B cable was fully jointed, but the Westgate 
B cable was only pertly jointed, and he found that the two men 
had been working on the Weetgate B when the current had been 
turned on. It was evident that the deceased must have made а 
mistake, and connected Scotswood B. instead of Westgate B, and 
given Westgate B as a finished circuit. В. T. Созге, foreman cable 
layer, epoke to receiving the names of the finished cables from 
Farrer. After the accident he pulled Kennedy off the wire. Farrer 
had evidently made a mistake between the two cables. Witness 
did not check the cables, but accepted Farrer's word. А 
verdict of “ Accidental death" was returned, and the Coroner 
expressed the opinion that Farrer had made a mistake. 

Whilst following his employment as a colliery mechanic at 
Lord Ellesmere's No. 2 Mosley Common Pit, near Walkden, on 
June 8rd, Thomas Огоок (35) was killed. He was seen to 
open а switchbox, although he had been warned not long before 
not to go near it, and had no business with it whatever. A lad named 
John Ivill, on going to him shortly afterwards, could get no reply 
from him, and he was found to be dead. The current was shut off, 
and the body removed. 


Electric Vehicles for Invallds.— Mr. Granville Brad- 
shaw, of A.B.C. Motors, Ltd., Walton-on-Thames, who was 
responsible for the A.B.C. aircraft engine, &c., has designed an 
electrical vehicle for the use of invalids. The machine, which has 
already undergone preliminary tests, consists practically of а 
motor-cycle side-car body on four wheels. A single electric motor 
drives the rear axle by chain, and a battery is carried having 
capacity for a distance of 35 miles on one charge. It is stated that 


` simplicity is the keynote of the machine, which is so arranged that 


it can be controlled either entirely by hand or entirely by foot, or 
by any suitable compromise between these two methods. 


Power Withont Fuel.—According to а statement com- 
municated to the International Press Service by Mr. Tom Emery, 
within a few weeks the public will see his invention in operation ; 
it is described as an automatic, self-starting, self-stopping motor, 
which generates power without fuel “ by an application of hitherto 
unexplored principles of mechanics.” It is going to put the 
thermal engine out of commission, he says, and can drive anything 
from a watch to a super-Dreadnought. Strange to say, when the 
inventor advertised inviting applications for licences to manu- 
facture his motors, only a few replies were received; so he has 
transferred all his rights to а limited company. The use of fuel 
being abolished, the cost of living is to be enormously reduced, the 
atmosphere of cities will be purified, the population will be 
diffused, and the National Debt will cease to bea burden. With 
wages high and working hours low, Bolshevism will be struck a 
mortal blow. There is nothing new under the sun, said the 
Preacher, and this epoch-making device is a familiar phenomenon 
ќо us. That Mr. Emery is an inventor is not open to question; and 
his description of the Emery motor is strictly accurate, in one 
respect. He says it is self-stopping. 


Birmingham Electric Supply Department, — Wak 
MEMORIAL.—The employés of the Birmingham Electric Supply 
Department have subscribed for and erected a memorial to their 
31 colleagues who gave their livesin the war. It takes the form of 
a bronze tablet placed in the entrance hall to the offices in Dale 
End. It is a very artistic production. Surmounted by the City 
Arms, worked in enamel, it bears the following inscription on its 
centre panel :— 

„This tablet was erected by the employés of this Department to perpetuate 
the glorious memory of their Colleagues who fell in the great war, 1914-1919.“ 


Two side panels give a record of the names of the 31 employés 
who made the supreme sacrifice. Last Saturday afternoon, in the 
presence of & company representative of all sections of the depart- 
ment, the memorial tablet was unveiled by Mr. R. A. Chattock, the 
city electrical engineer. Ав befitted the occasion, which coincided 
with the fourth anniversary of Kitchener's death, the ceremony 
was а simple one, not unmingled with touches of emotion. After 
the unveiling, & few words from Mr. Councillor Beale, chairman 
of the Electric Supply Committee, and Mr. Jennings, secretary, 
brought the proceedings to & close, It has been arranged for photo- 
graphic copies of the memorial to be sent to the relatives of the 
men whose names it bears. 


Accident.— At the Oldham Corporation electricity works, 
last week, William Humphries, turbine driver, somehow touched 
one of the isolator switches and received a shock at 6,000 volts, 
He was rendered unconscious, but artificial respiration was resorted 
to, and after an hour-and-a-half the man was brought round. In 
a few hours Humphries had fully recovered his faculties. In such 
oases artificial respiration should be continued, if ueceasary, for 
three hours, 
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The Gas Regulation Bill.— Ze Board of Trade Journal 
gives & résumé of the objects of this measure. 8 m* 
It 18 proposed to provide:— >- 226 


1. That charges for gas shall be based upon the number 
of heat units supplied to the consumer instead of upon the 
number of cubic feet of gas supplied as at present. 

2. For the necessary adjustment of standard and maximum 
prices and sliding scale provisions, and for an addition to the 
price to compensate for the increased cost of production and 
supply of gas. | 

3. Kor the more efficient testing of the gas; and 

4. For facilities for the obtaining by gas undertakers of 
further powers without direct recourse to Parliament. 


In effect, the Bill is one for the reconstruction of the gas 
industry and the adjustinent of the statutory obligations 
imposed upon the industry with regard to the quality and price 
of gas in the light of modern requirements. The Fuel Re- 
search Board in a report dated January 29th, 1919 (Cmd. 
108), recommended as a central principle that the existing 
system of charging the consumer for the volume of gas of a 
certain nominal illuminating or calorific value which passes 
through his meter, should be replaced by one in which he is 
charged directly for the potential thermal units he receives. 
The alteration in the system of charging necessitates a more 
efficient system of testing the gas, and the Bill, while allow- 
ing gas undertakers to supply gas of any calorific value; 
which they declare that they propose to supply, makes pro- 
vision for the extension of the functions of the gas referees 
and of the chief gas examiner, which are at present confined 
to London, to the whole country, so that testing everywhere 
will in future be carried out according to their directions. It 
is proposed in Clause I to give the Board of Trade power to 
make departmental orders under which effect will be given 
to the principles of the Bill in accordance with the conditions 
of the individual undertakings. 

The second clause contains the statutory requirements with 
which undertakers, who have obtained orders from the Board 
of Trade, will have to comply with regard to the composition 
and pressure of the gas supplied by them. Power is taken 
if necessary to impose a limitation on the proportion of inert 
constituents of the gas, but an important protection of the 
consumer against an excessive proportion of such constituents 
will lie in the fact that under the new system of charging 
by heat value he will not have to pay for them. 

А restriction on the proportion of carbon monoxide in the 
gas has been advocated in the interests of public health by 
the Fuel Economy Cominittee of the British Association. 
The Bill places an obiigation on the Board of Trade to cause 
an inquiry to be held into this question, and if as a result 
of the inquiry any such restriction is found to be desirable 
the Board will be authorised to make а special order relating 
to the matter. | 

Tt is intended under the Bill that the additional costs of 
production and supply shall be allowed for with a view to 
enabling undertakings as a general rule to earn approximately 
their pre-war rate of profit. 

The costs of administering the Act’ are proposed to be met 
by the formation of a gas fund for which a levy not exceed- 
ing £15 for each 100,000.000 cu. ft. of gas is to be made; 
that is to say, not more than one penny for every 14,000 
cu. ft. of gas. Undertakings making less than 100,000,000 
cu. ft. in the year will not be required to contribute. 


Concrete Pipe Manufacture.— The May Journal of the 
S.A. Institution of Electrical Engineers contains a paper 
upon the manufacture of concrete pipes by the Hume centri- 
fugal process (Hume Pipe Co. (S.A.), Ltd.). The materials 
employed are crushed stone from the mines in the Witwaters- 
rand area, cement from the Pretoria Portland Cement Co., 
and, for reinforcement, discarded winding ropes, of which: 
large quantities are available. The ropes are cut into suitable 
lengths, annealed; and then unstranded. They are then 
woven into cages which are placed in the pipe moulds. The 
latter are made of light galvanised steel sheet with cast-iron 
end mngs, which serve a treble purpose. securing the steel 
casing, forming the thickness of the pipe, and providing the 
running treads which come into contact with the revolving 
disks of the moulding machine. These machines are of simple 
design operated by variable speed motors or long cone pullevs. 
The moulds are placed on the machine and rotated slowly. 
The concrete is thrown into the moulds until the required 
amount is furnished, the machine is gradually speeded up, 
and the centrifugal force causes the material to be evenly 
distnbuted throughout the length of the moulds: water is 
also driven out by this method. If an exceptionally smooth 
Internal surface is desired, a polishing bar of steel pipe is 
firmly applied to the surface of the concrete. The lengths 
of the pipes are usually as follows: Up to 15 in. diameter, 
ft., and from 18 to 72 in. in diameter, 8 ft. Six 4 or 6-in. 
diameter pipes can be completed in eight or nine minutes, 
and four 15 or 18-in. pipes in fifteen minutes. Larger sizes 
up to 60 in. diameter can be finished in about twenty minutes. 
The joints are made by slipping a collar of the same material 
over the pipes, and packing with a sand and cement mixture 
for low pressures or a special plastic mixture for high pres- 
sures. Sizes up to 9 in. diameter will withstand a working 
pressure of from 300 to 350 ]b. per sq. in., while larger eizes 
have been tested up to 210 lb. per aq. in. Ж 


Industrial League Conventlon.— The Industrial League 
and Council is organising a convention of employers and employed 
to be held on Tuesday and Wednesday next, 15th and 16th inst., in 
Manchester. We understand that the Manchester Engineering 
Council is cordially co-operating with thé répresentatives- ofthe 
League in the district in making the necessary arrangements. 
The Conference will be held in the Town Hall. 


Registration of Engineers. — The May. issue of the 
Journal of the Engineering Institute of Canada gives the texte 
of the professional engineering Acts that have become law in 
British Columbia and Manitoba to incorporate the associa- 
tions of professional engineers. In New Brunswick and 
Nova Scotia it is expected that during the present sessions 
of the Legislative Assembly other Acts will have been passed, 
and the Alberta Act has been passed recently: In Quebec 
there has been established the Corporation of Professional 
Engineers. In Ontario the formulation of an acceptable Bill 
is in the hands of an Advisory Conference Committee estab- 
lished by the suggestion of the Ontario Provincial Division. 
In Saskatchewan changes were suggested by the Premier 
which caused the Bill to be withdrawn. In the Bills that 
have become law professional engineer“ means any person 
registered as a professional engineer under the provisions 
of the Act; professional engineering or ''the practice of 
a professional engineer embraces the designing, supervision, 
the advising on the design, or supervision and the.advising 'on 
the making of measurements for the construction, enlarge- 
ment, alteration, improvement, maintenance, or valuation: of 
public or private utilities, industrial work, railways, bridges, 
tunnels, highways, roads, canals, harbour works, harbours, 
river improvements, lighthouses, wet docks, dry docks, floating 
docks, dredges, cranes, and other similar work, steam engines, 
turbines, pumps, internal combustion engines, and other 
similar mechanical structures, airships and aeroplanes, elec- 
trical machinery and apparatus, chemical and metallurgical 
machinery, and works for the development, transmission, or 
application power, mining operations, and apparatus for 
carrying out euch operations, municipal works, irrigation 
works, water works, water purification. plants, eewerage 


works, sewage disposal works, drainage works, incinerators, 


hydraulic works, and all other engineering works. The execu- 
tion by a contractor or his assistants of work designed by a 
professional engineer, or the direction. of work as’ otherwise 
defined in this clause by superintendent of construction, or 
superintendent of maintenance, or their subordinates when 
working from designs or upon advice of a professional en- 
gineer, shall not be deemed: to be the practice of professional 
engineering within the meaning of this Act. 

In the U.S.A. а committee has reported to the Society of 
Civil Engineers on the advisability of legislation providin 
for the registration of licensing of practitioners of professional 
engineering, architecture; and land surveying, and has re- 
conmended a uniform registration law. The report states 
that in fixing the qualifications for registration these were 
purposely made high, but they have not been made unneces- 
sarily difficult for reasonably competent men to meet. It is 
not intended that candidates would ordinarily be subjected 
to written examinations, but rather that the board of regis- 
tration would pass upon the sutficiency of the professional: 
record of each candidate. Minimum qualifications have been 
provided. In order to enable the board to pass upon gan- 
didates fairly certain qualifications are specified as, prima 
facie, evidence of fitness, which (unless other facts derogatory 
to а candidate are also in evidence) will permit the board to. 
pass the candidate. The principal qualifications are: Long 
continued practice, graduation from a technical sch Q. 
approved standing, with subsequent years of practice or mem-. 
bership in high-grade technical societies, in tbe absence of 
disqualifying facts. : i 


Electrical Pumping in the U.S.A.— During the winter 
and spring of 1918-19, according to the Engineering World, 
of the 206 public water works systems in Indiaha were visit 
by members of the engineering experiment station staff of 
Purdue University, with a view to ascertaining the present 
status of electrical operation of such plant. Among the con- 
clusions given are: (3) The energy consumption in properly 
designed plant may be expected to vary from 0.2 to 2.0 kw.- 
hours per 1,000 gal. per 100 ft. head, with 1.0.as a fair average. 
(4) The operating expenses for an electrically operated plant 
are low—considerably below those for a steam plant and ap- 
preciably below those for an internal combustion engine plant. , 
—Technical Review. Е ý 


U.S.A. National Electrical Code Revision.—The National 
Electrical Code was first promulgated 23 years ago, and has 
grown until to-day its rules are not much short of absolute 
law. The committee that revises the code includes гергеѕеп- 
tatives of the National Electric Light Association, American 
Institute of Electrical Engineers, American Electric Railway 
Association, National Electric Contractors’ Association, U.S.A. 
Bureau of Standards, besides representatives of national and 


municipal bodies interested in fire prevention and under-, 
writers’ organisations. In March last, at New York City, the 
Electrical Committee of the National Fire Prevention Asso- . 


ciation held a public meeting on the recommended changes 
in the code. After the public hearing the committee held 


a clad meeting, at which the recommended changes were 


adopted with eome few exceptions. — 
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^ INSTITUTION NOTES, 


‘South African Institution of Engineers. The May Journal 
gives further and more complete details of the Scheme for pro- 
viding a meeting place for the South African technical and acientific 
instituáions and societies. The Institution will be known aa the 
% Associated Scientific and Technical Societies of South Africa," 


The Institute of Engineers is contributing £500 from its funds, 


and the members are endeavouring to raise at least another £2,000 
towards the cost of the scheme. The purchase of the Johannes- 
burg Club. will cost £22,500, and the Chamber of Mines has agreed 
to contribute 10a. for every £1 subscribed up to a total of £5,000, 
and also to meet interest charges on mortgages for the first two 


"South African Association of Municipal Electrical Engineers. — 
According to Engineering in South Africa, the Annual Convention 
will be held this year during the week September 13th to 18th 
at Pretoria, where Mr. T. C. Wolley-Dod, town electrioal engineer, 
will act as President. Provisional promises for papers have been 
received from Mr. A. E. Val Davies. of Cape Town, Mr. Mordy 
Iamde, of East London, and Mr. G. Mercier, of Bethel. ts 

Since the last Convention, says our contemporary, the Association 
has suffered the loas of a number of prominent members, amongst 
whom may be mentioned Col. Dobson, D.R.O., Johannesburg (Paat 
President), Mr. D. A. Stewart, Bloemfontein (Member of Council), 
Mt. W. Bellad Ellis, Queenstown (Member of Council), and Mr. E. T. 
Prite, Johannesburg (Member of Council), and their places will be 

to fill. | 

p of these past members are making the change from 
munfcipal to commercial life, and it would appear that the muni- 
cipslities to-day have not a sufficient appreciation of the opportuni- 
tiesoffering to technioal men of initiative and experience, or else on 
the other hend, there must be а feeling that the restrictions and 
rerations of municipal work put too great a curb on their energies 
and ambition. | EM 

$4. Institute, of Electrical Engineers.—In the course of a 
discussion, on April 22nd, on the use of electricity in developing 
the resources of the Union, Mr. J. W. Kirkland, past president, 
referring to the use of electricity in connection with agriculture, 
aid that he believed that the time of the dark farm, when the 
farmer and his wife got up in the dark of the morning to milk 
their cows, and went to bed by candle light, had passed, and that 
elsctrieity was going to change farming into & more normal kind 
of life It could only be done by electricity. The farming 
population would increase their happiness and increase the output 
of the farms by electricity ; having learned the advantages of 
electricity by reason of the electric light, they would then find the 
other advantages of using electric power. 

Mr. C. J. M. Constancon said that before the war a director of a 
large German electrical manufacturing firm told him that in Germany 
agricultural progress was principally due to the adoption of modern 
and scientifio methods, and that electricity had made in this direction 
a great stride forward. He pointed out that one of their big items 
of manufacture came under the heading of electrical material for 
agriculture, such as motors, high-tension seta for electroculture, 
and special types of tractor sets. He also said that for certain 
types of cultivation, electricity had been extensively employed; 
that meant that bad soil had been greatly improved. Another 
great factor which showed in what measure electricity was used 
for agriculture, was the great system of generating stations 
which had been erected all over the country, and was known as 
the overland centrals, Mr. Constancon had also visited one of the 
large estates in Silesia, and was surprised to see what they were 
doing by means of electricity, Electrical ploughing was going on 
night and day, and most of the work, such as the milking of the 
cowa, the pumping, milling, cutting, and pressing was all done 
by electricity. There was а great future for electricity in 
connection with agriculture, and eapecially for those farms which 
vere near large generating stations. | | 
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OUR PERSONAL COLUMN, 


ths Фон, invite electrical engin, heth oted with the 
engineers, whether conne 
lata or the commercial side of the profession and industry, 
өйө elect rio tramway and railway officials, to keep readers of the 
OAL REVIEW posted as to their movements, 


Captain H. L. Dixon, late R.A.F., has resigned his position 
М Се engineer and manager to the Leatherhead & District 
юу Co., Ltd., held since 1906, to take up private 


Work, | 

Watford U.D.O has А [] * * f 
. U. D.. granted the following increases o 

ыу; Chief electrical engineer, from 4650 to 4800; chief 


Мал} and station. superintendent (Mr. C. E. GREENHALGH), 
00 £i to £602 108. (graded ‘as power station superinten- 
р Г ашы superintendent (Mr. J. Е. Wallers), from £342 


d- on- Sea Corporation power station, has 
MI a charge engineer at the Torquay Corporation works, 
city work, Peck? mains assistant at the Bridlington electri- 
Finchley à has been appointed to a similar position with the 


Dorer Council: ' | Ж 
rinser 785 has Appointed Mr. E. L. Ѕноввмттн charge en- 
d three ты £0 à year, to be reviewed at the end 


* 


шы 3 Hooprnri, late junior assistant engineer at the 
uthen 
Pon 


и dmi = > Bus 


been ap- 


157 


Мт. В. L. HonsFIELD, manager of the Walsall Oorporation 
Tramways, who is leaving for a similar appointment. .at 
Cardiff, has been presented by the staff with an inscribed 


‘oak bureau bookcase. 


he salary of Mr. WisHART, electrical engineer at Mother- 
well, is to be increased by £100 to £550 per annum.. The 
A.M.E.E. requested the payment of £773, with £60 bonus, 
plus 30 per cent. s 

The American Academy of Arts and Sciences has awarded 
the Rumford Premium to Dr. Irvin LANGMUIR, for hig re- 
searches in thermionic and allied phenomena. 

The Willard Gibbs medal has been presented to Dr. F. С. 
COTTRELL, director of the U.S. Bureau of Mines, by the Chicago 
Section of the American Chemical Society in recognition of 
his researches on the Precipitation of fumes and dust. 

Bath City Council has increased the salary of Mr. F. 
TEAGUB, the City Electrical Engineer, from £700 to £850 рег 
annum. | di 

The Birthday Honours List.—In the list of Birthday 
Honours, which’ was published on Saturday last, the follow- 
ing gentlemen are awarded the honour of knighthood :— 

Mr. Philip Dawson, for service rendered as a member of 
the Disposal Board, Ministry of Munitions. 

PA William Noble, chief engineer to the General Post 
ce. 


Professor J. B. Henderson, D. Sc., 

echanies, R. N. College, Greenwich. a 

The ELECTRICAL REVIEW tenders its congratulations to these 
three gentlemen. 


Obituary.—Mn. O. V. THOMAS. —We regret to read in the 
Times of the death which occurred on May 30th, at Marseilles 
from pneumonia, of Mr. Orlo Venning Thomas, Munici 
n engineer, Penang, late P.W.D., Straits Settlements, 
age 5l. 

Pror. Avavsro RIOHI. The Times correspondent at Milan 
reports that Prof. Augusto Righi, who held the Chair of 
Physics at Bologna University and was well known for his 
experiments in magnetism and electricity and light, died at 
Bologna on Tuesday at the age of 70 years. 


NEW COMPANIES REGISTERED. 


Professor of Applied 


W. Canning & Co., Ltd. 
Registered June Ist. Capital, £450,000 
eu on the business of manufacturers of and dealers in polishing and 
plating plant, machinery, apparatus, and materials and 


electrical and 

general engineers, &c., and to adopt an agreement with E. К. Canning. 

. Canning, Grey House, Hamstead Hall Road, 

The Tan House, Lapworth, 

Handsworth, Birmingham; E. 

Williams, Benson Works, Foundry Lane, Birmingham; G. A, Pope, Southam 

. Beale, 12, Newhall Street, 
137, Great Hampton Street, Birmingham, 


Vickers-British East Africa, Ltd. (188,013) .— Private com. 
pany. Registered June 4th. Capital, £2,000 in £1 shares. To carry on the 
business oí manufacturers of and dealers In steel, iron, brass, and metals, 
shipbuilders, shipwrights, ordnance manufacturers, electricians, &c. The 
first directors are: Sir Francis Backer, Lowndes H Lowndes Square, 

i S. V. Dardier, 48, Grange Road, Ealing, W.: N. Robinson, Westmoor, 
Green House, Slouch (all of various other companies) Solicitors: Linklater 
and Paines, 2, Bond Court, Walbrook, Е.С. Registered office: Vickers 
House, Broadway, Westminster. 


Uno Co., Ltd. (167,790).—Private com 
May 97th. Capital. £5,000 in £1 shares. To Carry on the business of electrical 
and general engineers, manufacturers of the “ Uno” roaster, &c. The first 
directors are: P. В. Benkert, 159, Venner Road, Sydenham, S.E.; W. Bennett, 
28, Amhurst Park, Stamford Hill, N.; С. P. Bennett, 


28, Amhurst Park, 
Stamford Hill, N. Solicitor: Уу. М. Wyles, 4, Walbrook, E.C. Registered 
office: 90, Minories, Tower Hill, E. I. ко 


Hays, Standen & Co., Ltd. (167,889) Registered Мау 
Jlst. Capital, 250.000 in £1 shares. To take over the business of engineers, 
merchants and manufacturers carried on at 71, Southwark Street, S.E., as 
" Hays, Hunter & Standen. Ltd.,“ and to carry on the same and the 
business of dealers jn machinery and plant, castings for electrical, motor, 
and allied industries, switches, lamp holders, &c. The first directors are: 
J. D. Garrett, 88, Ebury Street, S. W.; P. J. Hays, Bleangate, Purley, 
Surrey; Н. W. Standen, Canterbury House, Sevenoaks. Solicitor: T. W. 
Hall, 61, West Smithfield, E. C. Registered office: 71, Southwark Street, S. E. 


City Electric Welding Co. (Newcastle), Ltd. ( 167,863) .— 
Private company. Registered May 3lst. Capital, £5,000 in £1 shares. To 
carry on the business of electric and oxy-acetylene welders, automobile en. 
gineers, agents for motor lorries, cars, cycles, scooters, and motor and aero- 
plane accessories, marine engineers, ship builders and repairers, &c. | 
first directors are: A. Atkinson, l, Lesbury Road. Newcastle-on-Tyne; W. C. 
Waller, Elderhurst, Granville Road, Newcastle-on-Tyne; C. Deuchar, Overdale, 
Lindisfarne Road, Newcastle-on-T vne. Secretary: W. C. Waller. Registered 
Bridge End, Byker, Newcastle-on-Tyne, 


any. Registered 


office: 3 and 4, Stephen Street, 
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OFFICIAL RETURNS OF ELECTRICAL - 


COMPANIES, 


Crampton & Co., Ltd. (109,328) —Capital, 
shares. Return dated April 8th, 1920. All shares taken 
in full. Mortgages and charges nil. 


Lymington Electric Light & power Co., Ltd. (57,985) .— 


Capital, £3 n £5 shares (4,600 ordinary and 1,400: pre 
dated March 83150, 1920. 3.588 ordinary and 1,285 preferred 
£24.375 paid, including £10 сп shares forfeited, Mor'gages and charges, 
£2,000. 
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Crossley Bros., Ltd. died Pei said dated May 9th, 
1990. Capital, £2,000,000 In £1 shares (403,390 preferred, 1,015,414 ordinary, 
and 681,196 unissued). All preferred and ordinary shares taken up. £533,200 
paid. £885,604 considered as paid. Mortgages and charges, ail. 


Chas W. Webber, Ltd.—Debentures dated May 17th, 1920, 


to secure £500, charged on the company's ange eng and property, present 
and future, 1 uncalled capital. Holder: E. Dove, Chandos 
Lodge, Weston-super-Mare. 


British Union Lamp Works, Ltd. —Particulars of 220,000 
debentures authorised May 20th, 1920; whole amount issued. Property 
charged: The company's undertaking and property, present and ſuture, 
including uncalled capital, subject to £10,000 first mortgage debentures. No 
trustees. 

Sutton-in-Ashfield Motor & Electrical Engineering Co., 
Ltd.—Debentures charged on certain land and premises in 
Sutton-in-Ashfield, and the company’s undertaking and property, present and 
future, including uncalled capital, dated May 14th, 1920 to secure all moneys 
due or to become due from the company to London County Westminster and 
Parr's Bank, Ltd. 


Li hting 4 General Traders, Ltd.—Satisfaction in full on 
April l4th, 1920, of debentures dated November 6th, 1919, securing £682 10s, 


Whitchurch & Pangbourne Electric Suppl Co., Ltd.— 
Satisfaction in full on April 29th, 1920, of charge dated August 14th, 1919, 
securing А 


CITY NOTES. 


The gross earnings for the year 1919 

United River were £976,168, and the gross maintenance 
Plate Telephone апа other charges in Argentina and Lon- 
Co., Ltd. don were £764,076, leaving £212,092, from 
which debenture interest and preference 

dividend are deducted; 8 per cent., free of tax, is paid on 
the ordinary shares; £50,000 is put to reserve; £10,000 to 


reserve (war contingencies) fund; £35,700 is carried forward. 


as against £36,707 brought in. The directors have sanctioned 
the introduction into Buenos Aires of the automatic system. 
The shareholders are to be asked to authorise the increase 
of the capital to £2,500,000, with power to the directors to 
issue new shares at such times and upon such terms and 
conditions as they shall determine, as the general expansion 
of the undertaking of the company and the necessity of 
coping with the ever-increasing demand for new telephone 
facilities entail an outlay which can only be met by th 
provision of additional capital. | 
The report for 1919 shows a balance to 


Callender's the credit of profit and loss account of 
Cable and £161.525. Debenture interest  absorbs 
Construction £13,500; preference dividend 296.000; de- 
Co., Ltd. preciation of buildings, plant, and machi- 


nery 437.500; depreciation of office furni- 
ture £500. The balance brought forward was £114,779, and 
the available balance is £198,803; 15 per cent., less income 
tax, on the ordinary shares requires £60,000; there is put 
to special reserve for war taxation £33,000, and carried for- 
ward £105.803. During the year an entire change has taken 
place in the buainess of the company, as the factories both 
at Erith and of the Anchor Co. at Leigh, have been converted 
from manufacturing war materials to ordinary commercial 
roduction. This conversion has involved much work, and 
ав taken considerable time. During that period output was 
seriously interfered with, but the change-over is now com- 
plete, with most satisfactory results. The urgent necessity 
to increase the company’s production, notwithstanding the 
working week being reduced to 47 hours, required a reor- 
ganisation of the factorv conditions, and. after lengthy nego- 
tiation, a system of continuous working by three rotary shifts 
was established, with the result that output has now been 


substantially increased. In the early part of the year it be- - 


came evident to the directors that additional plant and 
machinery were required to meet the increasing demanda 
of the industry for cables capable of working at much higher 
voltages tham in the past. Extensive new workshops were 
therefore erected for the manufacture of super tension mains 
of 83.000 volts and upwards. and these are now practicallv 
completed. The Picardy works, which were specially erected 
aud equipped with machinery for the rapid manufacture of 
field telephone cables for the атту, have heen comnletely 
converted and re-equipped with plant for the manufacture 
of telephone cables for general use. The financial resulta of 
1919 are regarded as eminentlv satisfactory, especially when 
consideration is given to the difficulties inseparable from the 
great change-over which has occurred, and the general re- 
organisation of industry. They believe that the full results 
of the new plant will onlv be apparent in the future, and, 
seeing that the volume of orders obtained is exceptionally 
large, they have every hope that the financial results of the 
current vear will be even more favourable. The business of 
the Anchor Cable Co.. Ltd., a subsidiarv of this company, 
suffered from the process of conversion referred to above, but, 
nevertheless, the financial results have been satisfactorv. 
An excellent feeling prevails between the operatives and the 
management. As the financial resources of the company. 
even with the additional capital issued in 1918, have not 
sufficiently met the requirements of the company’s increasing 
trade, the directors, early in April last. took the necessary 
steps to increase the capital bv the creation of 400,000 " B 
cumulative preference srares of £1 each: these will be issued 
shortly and, with them, the unissued balance of 160,000 
ordinary shares. 


The report for 1919 states that the busi- 

Marconi ness continues to show eubstantial expan- 

International sion. Gross revenue £772,019, an increase 

Marine of £208,813 over 1918. This increase is in 

Communication part due to an advance in ship subsidies 

Co., Ltd. ın consequence of a large advance in 

salaries of telegraphists during the period, 

and it is counter-balanced to a considerable extent by the 
increase in expenditure. 

In consequence of uníavourable rates of exchange which obtained at the 
end of the year, considerable sums of money have been allowed to remain 
abroad on deposit or invested in foreign Government securities. A sum 
approximating £50,000 has been debited to profit and loss account, calculating 
the rate of exchange on December 3lst, as though the money had been 
brought home at that date, and the loss incurred. The loss. however, has 
not becn actually incurred, and when in the course of time exchanges improve, 
as no doubt they will do, the sums written off will figure in a future 
balance sheet us a profit. 

Notwithstanding this temporary depreciation and the writing off of some 
£20,000 representing depreciation in investments in Government securities, 
the profit for the year shows an increase over the preceding year. 

Final dividend of 10 per cent. for 1919, making 15 per cent. 
for the year. 748 debentures of a par value of £14,900 were 
redeemed. The total number of public telegraph stations 
owned and worked by the company on the high seas increased 
from 2,549 to 2,842. "The organisation of the company, 
together with that of its associated companies, has continued 
to render inestimable service in the saving of life and pro- 


,perty. The Amalgamated Wireless (Australasia), Ltd., in 


which this company is interested, has paid a dividend of 5 
per cent. in respect of the year ended June 30th, 1919. Of 
the 600,000 new shares offered to shareholders, at per, on 
May 10th, 1919, 592,726 shares were subscribed. Lord Her- 
schell. G. C. V.O., has been appointed a director. 


The revenue for 1919 was £90,860 and the 
Cork Electric expenses were £70,734, leaving £20,127 


Tramways & plus £3,649 brought forward. Interest on 
Lighting Co., the debentures absorbs £4,600; there is put 
td. to reserve for depreciation and renewals 


£6,500; to maintenance reserve, £4,000; 
5 per cent. dividend on the preference shareg requires £6,163, 
leaving £2,512 to carry forward. The revenue increased by 
£11,941 as compared with 1918 (of which £4,930 was from the 
tramways and £6,232 from lighting and power) Expenses 
increased by £13,349, chiefly due to higher salames and wages 
and cost of coal and other materials. The gross profit shows 
a reduction of £1,408 as compared with 1918. An increase in 
fares was authorised in August, 1919, and the revenue since 
that date has materially improved. The increased revenue 
from lighting and power is mainly due to increased charges. 
Expenses have materially increased since the last revision of 
fares, and lighting and power tariffs and further adjustmente 
of charges are now under consideration. Capital expended 
during the year (£13,290) was mainly for house services, cables 
and plant. A 2,000-kw. Curtis turbine is now in course of 
construction. The lease of the Lighting Order from the Cork 
Corporation which expired in August, 1918, hae. after pro- 
longed negotiations, been renewed for a period of 40 vears; 
the approval of the Board of Trade is awaited. 


Presiding at the annnal meeting recently 

Urban Electric Mr. P. D. Tuckett said that last year, 
Supply Co., Ltd. following on an increase of £28,000 in 
1918, the higher price of coal and the rise 

in wages account fo? a further increase of £36,000, making 
a total increase of £120,000 since 1914 for those two items 
alone. They had repeatedly applied to the Board of Trade 
for sanetion to increases in their charges to meet these in- 
creased costs, but the relief obtained had been wholly in- 
adequate. They had hoped that the Bill which, together 
with Edmundsons' Electricity Corporation, they had pro- 
moted, would have given them the right to earn the reason- 
able return on their capital to which they were entitled and 
without which thev could not properly discharge their statu- 
tory obligations. Whereas every other trader, includine the 
Government, had long since met the conditions by a corre- 
sponding adjustment of price, this company was still suffering, 
and, indeed, all but perishing, from inability to make such 
adjustment. It was the only remedy open to them, and it 
would be a monstrous injustice if 16 was much longer denied 
them—both to shareholders and to the staff. It was with 
much regret that he had to report the rejection of the Bill 
by the Select Committee of the House of Lords. Since then 
they had had an interview with the Flectricity Commis: 
sioners, and they appeared to be alive to the seriousness of 
the position and professed their anxiety to find a remedy 
without delay. They were unable to specify the exact form 
which the remedy would take. The company would leave 
no stone unturned to get the Commissioners’ good intentions 
converted into definite action at the earliest possible date. 
No further capital would be put into the business until 
there was a satisfactory assurance of a reasonable return 
thereon; yet no business was more dependent on a steady 
flow of new capital. if healthy development was to continue. 
But for the war thev wonld have been able to show an 
available balance to-dav of between £50,000 and £60,000 
which would have amply sufficed to provide for depreciation 
and for the payment of а substantial ordinary dividend. 
Instead, however. of their being in a position to рау an 
ordinary dividend, they were unable to pay апу preference 
dividend, and were not even able to provide at all adequatelv 
for the increased depreciation which the increased cost of 
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plant renewals now entailed. The results were deplorable, 
and unless the conditions which had produced them were very 
shortly relaxed, it was quite obvious that the industry, so 
far as most of the smaller provincial undertakings were con- 
cerned, was going to be brought to a standstill. They were 
not only denied the right to earn a profit, but were com- 
pelled to supply at a heavy loss which it was altogether 
beyond their capacity to bear. So desperate were the straits 
to which eome of the undertakings were reduced, that from 
eheer of funds it was no longer possible for them to 
pay their men the increased scale of wages which recent 
awards entitled them to claim. They had, therefore, moet 
reluctantly been forced to adopt, as the only policy open to 
them, the purely retrograde one of doing everything in their 
power to discourage development. In the present uncer- 
tainty as to the treatment they were to receive, he hesitated 
to offer any advice as to the value of the shares, but it would 
be a pity if they were to allow the natural disappointment 
and discouragement of the moment to induce them lightly 
to throw their holdings. The enormous increaee in the cost 
of plant and buildings had Ше enhanced the value of the 
property, and it was only the artificia! and unfair restriction 
of their rates of charge that prevented it from producing a 
satisfactory return. Provided therefore that they were given 
the right to charge higher prices, which they were satisfied 
their consumers would readily pay, he saw no reason why 
they should look to the future with any less confidence than 
formerly. The demand promised to be greater than ever, 
but before they could increase their obligations they must 
have a reasonable expectation of earning a commercial return. 
Under the most favourable circumstances some little time 
was bound to elapse before they could make good the injury, 
and fully restore the position to what it should be. 


The directors of Ње A.G. Mix c Genest, 
of Berlin, recommend the payment of a 
dividend at the rate of 7 per cent. for 
‚ 1919, this contrasting with no distribution 
in the Йе year. 

The Lloyd Dynamo Werke A.G., of Bremen, proposes to 
pay a dividend at the rate of 7 per cent. out of net profits 
of 188,000 marks in 1919, as compared with 7 per cent. and 
201,000 marks respectively in the preceding year. 

The accounts of the Deutsche Kabelwerke A.G., of Berlin, 
including the balance forward, and after making provision for 
depreciation, show net profits of 1,392,000 marks for 1919, as 
compared with 896,000 marks in the previous year. It is 
intended to pay a dividend at the rate of 10 per cent., being 
the eame as in 1918. 

The report of Voigt & Haeffner A.G., of Frankfort-on-Main, 
states that а scarcity of raw materials continued in 1919 
and caused great restrictions in the production. The net 
profits amounted to 1,840,000 marks, as compared with 
2,008,000 marks in 1918, the dividend being at the rate of 
18 per cent., as in the preceding year. It is said that the 
prospects are not unfavourable provided that a sufficient 
supply of raw and semi-finished materials ie available. 

e report of the Dr. Paul Meyer A.G., of Berlin, states 
that the difficulties experienced in obtaining raw materials 
rendered it impossible fully to meet the demand in 1919, 
particularly in the new department for electricity meters. 
The net profits amounted to 675,000 marks, as against 437,000 
marks, and a dividend at the rate of 10 per cent. hag been 
declared on the increased capital of 6,000,000 marks, being 
the same rate as in 1918. | 

The Ges. fur Elektrische Unternehmungen, of Berlin, states 
that the tramways in which the company is interested ex- 
perienced still more unfavourable results in 1919 than in the 
preceding year. The net profits were derived partly from 
the sale of foreign investments and partly from the improved 
results of electricity supply works, they having amounted 
to.5,792,000 marks, as compared with 4,485,000 marks in 1918. 
It is proposed to pay & dividend at the rate of 8 per cent., 
as against 6 cent. in the previous year, and to devote 
greater attention to investments in manufacturing works in 
the future. 

The report of the Bergmann Elektrizitats Werke A.G., of 
Berlin, whose accounts have previously been published (12 
per cent. for 1919, as in the preceding year) states that an 
abundance of orders was received for all departments, 
although the irregularity in the production specially preju- 
diced the export trade, as it was impossible fully to execute 
the orders resulting from the resumption of relations. In 
general manufacturing was limited to the satisfying of normal 
commercial requirements. Numerous light and power in- 
stallations and portable motora were delivered for agricultural 
purposes, and the railway department was chiefly occupied 
with the completion of heavy high-speed locomotives. 

The report of the directors of Hartmann & Braun A.G., 
of Frankfort-on-Main, states that the net profits in 1919 were 
the lowest in the history of the company. After applying 
513.000 marks to depreciation, as against 495,000 marks in 
1918, the accounts show net profits of 71.000 marks, as com- 
pared with 295,000 marks. Including the balance forward 
and 100,000 marks transferred from the transition reserve 
fund, the sum available for disposal is 267,000 marks, as 
contrasted with 357.000 marke in the previous year. It is 
proposed to pay a dividend of 6 per cent., as compared with 
9 per cent. and 15 per cent. in the two preceding years respec- 


German 
Companies. 


tively. As to the cause of the less satisfactory results last 
year, 16 was etated at the recent general meeting to be ex- 
tremely difficult to calculate prime costs and sale prices in 
times of economie fluctuations, whilet if the coal eupply 
became further reduced the worst apprehensions would be 
justified. It was also n to take into consideration 
the reserve manifested in the general business, and they 
would have to be prepared for still further reserve and exten- 
sive cancellations of orders. | 


Havana Electric Railway, Light & Power Co.—For 1919 

e gross earnings totailed 39, 397, 152. Operating ex- 
penses and taxes $4,979,685, leaving net income $4,417,767. 
Net profits from operation and miscellaneous income 
$3,502,594, out of which has been set aside as reserve for 
depreciation $622,121, leaving $2,890,473, plus $2,639,025 
brought forward, making together $5,519,498, from which 
has been deducted amortisation of bond discount and ex- 
penses $24,950, provision for sinking fund in respect to Eng- 
lish bonds of Compania de Gas y Electricidad de la Habana 
$13,533, provision for sinking fund in respect of consolidated 
mortgage bonds of Havana Electric Railway $114,870, pro- 
vision for sinking fund in respect to general mortgage bonds 
of Havana Electric Railway, Light & Power, $52,728, divi- 
dends paid during year (6 per cent. on preferred and com- 
mon) $2,155,612, leaving to be carried forward $3,158,508. 


A Swiss Investment Co.—The directors of the Motor 
A.G. fur Angewandte Elektrizitat, of Baden, Switzerland, 
which is a holding company connected with the Brown- 
Boveri group, state that the undertakings in which the com- 
pany is interested developed favourably in 1919. The net 
profits amount to 2,150,000 fr., as compared with 2,271,000 fr. 
in 1918, and a dividend of 5 per cent. hae been declared, as 
against 7 per cent. A loss of 3,604,000 fr. in exchange is 
recorded on foreign investments and credits, and hae been 
placed to an exchange account to be redeemed. ` 


Great Northern Telegraph Co., Ltd.—The directors pro- 
pose for 1919 the distribution of a total dividend and bonus 
of 22 per cent., including the 5 per cent. already paid, and 
to transfer £61,111 to the reserve and renewal fund and 
£55,556 to the renewal fund for cable steamers; £41,667 has 
been allotted to the pension fund. It is further proposed to 
set aside £305,556 for extraordinary taxes, and to carry for- 
ward £141,607 to 1920. | 


Siemens Brothers & Co., Ltd.—The annual meeting was 
held on Tuesday. The dividend, 10 per cent. for the year, 
has already been mentioned here. According to the Financial 
Times, £5,000 has been placed to buildings reserve, £7,329 to 
pension fund and retiring allowances, £25,000 to write off 
from discount the sale of debenture stock, reducing the item 
to £37,500, £15,000 to general reserve, making £75,000, carry- 
ing £315,776 forward, subject to excess profits duty. 

At the meeting, Mr. G. Mure Ritchie, the chairman, de- 
livered a very interesting speech on the progress that was 
taking place in all departments of the business. We shall 
deal with the matter in our next issue. 


Public Issue.—W. Canning ck Co., Ltd.—The Times states 
that another industrial flotation that is to be made in the 
very near future is the century-old business of W. Canning 
and Co., the Birmingham firm of electro-plate manufacturers 
and dealers. The present issue is 300,000 ordinary shares of 
£l, of which 100,000 will be taken by the vendor as part of 
the purchase consideration.“ ' 


Stock Exchange Notices.—Application has been made to 
the Committee to allow the undermentioned to be officially 
quoted :— 


London Electric Wire Co. & Smiths, Ltd.—400,000 74 ME 
cent. cumulative preference shares of £1 each, fully paid (Nos. 
1 to 400,000) | 
Calcutta Electric Supply Corporation, Ltd.—The number 
of units sold to consumers hag amounted to: Four weeks 
ended February 27th, 1920, 9,349,360; 1919, 2,000,647. Four 
weeks ended March 26th, 1990, 2,624,680; 1919, 2,379,613. 
Five weeks ended April 30th, 1990, 3,764,065; 1919, 3,283,030. 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
Interim dividend of 3 per cent., less tax, on the 6 per 
cent. cumulative preference shares for half-year ending June 
30th 


Calcutta Tramways Co., Ltd.—Final dividend of 6s. 6d. 
per share, free of tax, making 10 per cent. for 1919 on the 
ordinary shares, . 


Greenwood & Batley, Ltd.—Net profits for year ended 
March, 1920, £60,044, plus £14,422 brought forward. Total 
dividend for the year on the ordinary shares 15 per ent.: 
£6,000 to depreciation; £10,000 to contingencies; £25,308 
carried forward. £174,195 of reserve has been capitalised, 
and share for share distributed. As a result of revaluation 
of the works £150,000 appreciation on book value has been 
added to reserve. | 


British Electric Traction Co., Ltd.—Dividend of 4 per 
cent. on the ordinary stock for year ended March, 1920, carry- 
ing forward £160,000. | 
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AND SHARES. 


; TUESDAY EVENING. 
f the idea of a War Wealth Levy had less 
hange than it might have done had it 
not been for the fears of dearer money which make them- 
selves felt amongst all the investment markets. Nor is the 
anxiety confined to investment markets only, inasmuch as the 
possibilities of an 8 per cent. Bank Rate weigh also upon 
enterprise as it concerns more speculative operations, and 
checks business generally. There are those in the City who 
ecoft at the idea of an 8 per cent. rate on this side of Sep- 
tember, but tbe Bank and Treasury have given ioo recent 
evidence of their capacity for springing surprises on the 
monied community for а great deal of certainty to be felt in 
regard to Bank Rate stability at present. This, in fact, is the 
predominant influence in markets at the moment, and natur- 
айу it has а depressing influence. | 
The Home Railway market is troubled again by another 
batch of demands from the railwaymen. As the cel gets 
accustomed to skinning, во the market for these stocks is by 
now familiar with the persistent rise in expenses. Therefore 
prices are not flat. They are simply heavy. Underground 
Electric Incomes at 584 are 2 points down, but the shilling 
le request, and moved up to 56. 


shares саше into some litt | 
Districts are lower at 15. Metropolitans have been left un- 
changed at 194. It may be worth mentioning that Metro- 


i 3 r cent. debenture can be bought at 573, with an 
11 doe due in July, and the yield at this price .5 
61 per cent. on the money. London Electric 4 per cent. 
preference at 504 pays practically 8 per cent., and District 
44 per cent. preference is on offer at 56, paying 8} per cent. 
In spite of the demand that there is for a good many Home 
Railway prior-charge stocks, these Underground descriptions 
are somewhat out of favour, though for the longer shot some 
people regard them as worth picking up at current quotations 
in order to mix with securities that return less on the money. 

Amongst foreign traction varieties, the principal feature 18 
the strength of Anglo-Argentine Tramways Ast preference. 
The price touched 34 before coming back to 3h, the latter 
showing a rise of 6s, on the week. This is due to the 
directors’ announcement that the company will pay off one 
year’s arrears of dividend to the middle of 1918, leaving two 
vears more, which in money is equal to 11s. per share, to be 
met later on. This resumption of dividends will have been 
expected for some time past by those who have followed this 
column. The company's 5 per cent. debenture stock gained 
94 at 594, and the second preferences at 33 are the fraction to 
the good. Brazil Tractions lost 2 points of their last week's 
jump, and in Mexicans there is nothing fresh to report. А 
rise of 2 in British Columbia Electrie preference advanced the 
price to 574. The various dollar securities are a little better 


THE dropping о 
effect in the Stock Exc 


on the week, but the rises are inostly confined to a point or | 


во apiece, and no dramatic change has taken place through- 
out the list. Canadian General Electric preference at 1093 are 
2 higher. „ 
Cable companies' stock 
with dulness elsewhere. 


3 exhibit a tendency to sympathise 
Eastern ordinary is З lower, and 
Westerns have shed 58. The various recent issues In this 


group are somewhat lower, except Western Telegraph new at 


emium for the £1 paid shares. Eastern Extension new 
us J premium, both £1 


are З to 34 premium, and Globe new 34-33 P 
paid. The Eastern Telegraph shares, 28. paid, have been 9s., 
hut eased off to 7s. 6d. There is no rally from the slump in 
Indo-Europeans which occurred last week. | United River 
Plate Telephones are to receive their usual dividend of 5 per 
cent., making 8 per cent. for the year, tax free. It is pro- 
posed to increase the capital hy half-a-million pounds to 24 
millions, though not to make an immediate issue. The shares 
are of the nominal value of £5, and as the ordinary are quoted 
at 71. there is a hint here of a possible bonus presently. 
Active business is in progress in the Marconi group, and the 
shares of the parent company touched 31 hefore there was a 
slight reaction. The price bas come up steadily from 2% to 
the present level of 3 7/16. As already stated here. the sup- 
port is declared in the market to have come from Italian 
sources, it being said that certain Ttalian holders who һай sold 
Marconis heavily, are now taking them back again. The 
gossip is repeated for what it mav be worth, but at anv rate 
the market is in a much more healthy condition than it has 
heen for some time past. With the rise in Marconis has 
come 8 sympathetic improvement in Marconi Marines, the 
price advancing to 21. but reacting to 2 later on. The report 
just out shows that the gross revenue of £772.000 is £208,000 
more than that of the preceding 19 months. The dividend of 10 
per cent., making 15 per cent. for the year. is the same, how- 
ever, аз that paid for the last three vears. The capital was in- 
creased some 18 months ago by 600,000 new shares, and. of 
courze, the dividend has to be paid on the extra money then 


provided. Canadian Marconig remain at half-a-guinea. No. 


market has yet developed in Radios, and, although some of 
the certificates issued in exchange for the American Marconis 
have reached this side, the Stock Exchange Committee have 
not yet given their permission for dealings to take place. 
There is little fresh to say with reference to electric lighting 
shares. It ig reported that a certain number of inquiries for 
the cheapest shares have reached the market, but they have 


not materialised into buying orders, and prices all round are 


dull. As one jobber remarked, it is hardly to be expected 
that people will buy electric lighting shares when they can 


see to read up to nine o'clock at night. On balance, the only . 


quotable alteration on the week is a decline of дв. in London 
Electrie preference. : 

Manufacturing shares are quiet; General Electric ordinary 
hardened to 32s. 6d., while Henleys at 1§ are 2s. 6d. lower. 
Cromptons retained their rise at 22s., and British Insulated 
keep firm at 37s. Babcock & Wilcox at 23 show no change. 
A new issue of Callender's Cable shares of 100.000 ordinary 
and 400,000 preference is announced. Underwriters were 
offered one new ordinary at 24s., in company with four new 
“R” preference at £1. The old ordinary stand about 30s. 
in the market, and the 63 per cent. preference at 18s. 9d, Net 
profit for the year amounts to £161,500, and a 15 per cent. 
dividend is declared. Armament shares show a tendency to 
decline, Armstrongs and Vickers both leaning to the heavy 
side. The rubber market is steady, with the raw material 
close to a florin per lb. The public are taking little interest 
in rubber shares at the present time, and the same remark 
тау be extended, indeed, to many of the other industrial 
sections which make up the Miscellaneous Market of the 
Stock Exchange. e E 


SHARE LIST OF ELECTRICAL OCOMPANIER. 


Home ELECTRICITY COMPANIES, 
Dividend Price 


UA 


— — June 8, Tield 
1918. 1919. 1920. Rise or fall. p. o. 
Brompton Ordinary.. ` .. T 8 12 61 — A9 8 1 
Oharing Cross Ordinary .. .. 4 1 81 — 9 6 8 
do. do do 4Pref... & 4 93 — 8 8 8 
Chelses.. ә 6 ee ee ee 8 4 2% — 8 0 0 
Citv of London v is A B 10 14 — 8 17 10 
do. do. 6 per cent. Pret... 6 6 17/- = 713 
County of London .. x os T 8 ВА — 917 0 
do do. 6 percent, Pref. 6 6 8} — 7 5 5 
Kensington Ordinary А 5% 6 7 4 — 7 15 6 
London Electric ..  .. .. Bü & 11 — 6 0 0 
do. до. 6peroent. Pref... 6 6 —} 10 0 0 
Metropolitan se ee ee eo B 8 $i -— 10 8 B 
~ do. 44 per cent. Pref. .. 4 4 84: — 8 0 0 
St. James’ and Pall Mall . 10 12 83 — 8 16 10 
South London ee ee ee 6 6 9$ — 9 19 0 
South Metropolitan Pref... as 7 7 18/9 — 7.00 
Westminster Ordinary  .. œ. 8 10 b — 10 0 0 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref, ee oe 6 6 77% — 7 14 10 
do. Det. ae ee 88/6 t 18 — 4 8 6 
Chile Telephone wi æ. 8 8 lia — *4 18 
Cuba Sub. Ord. e im - 3 7 94 — ы 7 
Eastern Extension "E ee ee 8 10 15 — . be 18 
Eastern Tel. Ord. ee ee oe 8 10 1 —8 *6 )8 
Globe Tel. and т, Ота. ae ee 8 10 15 — М... 1 
do. do. Pref, эг ее 6 6 84 — 1 1 
Great Northern Tel, į. o» N — 914 — 9 15 
Indo-European se , es “ Фе 18 10 £5 — 1 1 9 1 
Marconi ee ee ee ee 95 NUT 8, + i 1 5 
Oriental Telephone rd. 10 12 94 = *4 16 
United R. Plate Tel. se es 8 8 7$ — 5 6 
West India and Panama .. . М8 Nil а — Nil 
.. HB 10 15 —3 69 


Western Telegraph.. ws 


Home RAILS, 


Central London Ord. Assented .. 4 4 4Q — 819 9 
Metropolitan .. vx г os 1 1 194 — 683 
do. District - .. Nil Nil 15 — ĵ Nil 
Underground Electric Ordinary.. Nil Nil 13 — Nil 
do. do. “А” .. NU Nil 57 +1/- Nil 
йо, do. Income .. b 4 584 —2 616 9 
FoREIGN Trams, &c, 
Anglo-Arg. Trams. First Pref. . Nil 5 8i — 
19, ао 2nd ep А — — 83 — : ч а 
о. о. b De * oe 
Brazil Tractions  .. = ы 51 2M ` Е : 
Bombay Electrio Pref.  .. 28 6 6 181 —' 411 8 
British Columbia Elec. Rly. Pfce. 5 5 674 49 8 18 10 
do, , do. Preferrred 9А Б 494 — 10 6 2 
do. do.  Deferred Nil 8 454 — 6 11 10 
do. do. Deb. es 4 4 52 — 2 
Mexico Trams б percent. Bonds. Nil Nil 280 — Nil 
o. 6 рет cent. Bonds.. Nil Nil 203 — Nil 
Mexican Light Common .. . МІ Nil 124 — Nil 
do. Pref. se те Nil NH 214 — Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. (x - 15 — 24 — 5 4 
British Aluminium Ord. se ee 10 10 102. — 9 8 
British Insulated Ога, .. 123 15 li: — 8 2 
Oallenders ee ee ee 25 15 1 7 — 8 6 
"n 64 Pref, ee oe ee 64 18,9 eT ^ 18 
Castner.Kellner .. .. .. 920 — 4 — 5 0 
Orompton Ord. ee ee se 10 е 22 / P 9 1 1 
Edison-Swan, “A ” Sa «„ 10 — 1 — 8 8 
do. do. 8 per cent. Deb. .. 5 b — 6 6 
Bleotric Construction vs . . 10 — 21/- — 9 10 
Gen. Eleo. Pref, ee ee ee 64 64 18/6 €— 7 0 
do. Ord. [x ee ee 10 == 82/6 +64. е6 8 
Henley .. .. .. .. .. $5 16 1 — ài 8 0 
do. 4$ Pret. е ее ео ы & 4 М == 6 18 
India-Rubber., ve 8 «„ 10 — 181 — “п 
Met.-Vickers Pref, ee ee oe — 8 27. TM 6 18 
Blemens Ord... e ое „ 10 10 26}. — 181 
TCelegráphCon, у. % „ 9 Ж 224 = 96 6 


* Dividends paid:Iree of Income Taz. 
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DIRECT CURRENT COMPARED WITH 3-PHASE CURRENT FOR DRIVING STEEL WORKS PLANT. 


| | ^. By C. A. ABLETT, M. inst. c. E. 


(Abstract of paper read before the IRON AND STEEL INSTITUTE.) 


THE principal advantage of a three-phase system is that it 
enables power to be transmitted cheaply over long distances 
at high voltages. It has, however, the disadvantage that 
three-phase motors are not capable of speed variation without 
considerable loss of power, unless they are of a complicated 
and costly type, and therefore not well suited to many steel- 
works purposes. 

Direct current does not lend itself to cheap transmission 
of power over long distances, but in most iron and steel 
works this point is not of importance. Direct-current motors 
are capable of speed variation over a wide range without 
loss of power, and this and other natural characteristics 
render them very suitable for many steelworks purposes. 

Most of the merchant mulls and bar mills in the British 
Isles roll a large number of different sections, of which the 
heavier should be rolled at low speeds and the lighter’ at high 
speeds. ‘To get the best results and output from the mills, 
each section should be rolled at its own particular speed. 
If such a mill be driven by а Б.с. motor, the speed can 
easily be regulated through a very wide range by a shunt 
regulator in the motor field without entailing any loss of 
power, and, as the speed of the motor is reduced, the turning 
moment increases, so that the maximum turning moment 
is available where it is required for rolling the heavy sections 
at slow speeds. The speed remains at about the basis speed 
corresponding with the setting of the shunt regulator, so 
that the mill does not run up to high speeds when the bar 
is out of the rolls. 

If an ordinary three-phase motor were employed, the speed 
could only be reduced by inserting resistances in the rotor 
«circuit, which would cause waste of power nearly propor- 
tional to the reduction in speed of the motor. The three- 
phase motor cannot give any increased turning moinent at 
the low speeds, but on the contrary tends to lose its overload 
capacity as the speed is reduced, so that to obtain large 
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duced if it were driven by `a three-phase motor, owing to 
the impossibility of keeping the speed under control. 

A number of devices have been used to overcome these 
inherent difficulties of the three-phase motor; while they 
enable speed regulations to be obtained without excessive 
loss of power, and some of them enable the speed to be kept 
reasonably under control, they usually entail the use of 
more than one machine, are always much ‘more expensive in 
capital expenditure, are less economical, and more com- 
plicated than the plain b.c. motor. 

The operation of a rolling-mill motor and flywheel must 
next be considered; as the majority of rolling-mills are pro- 
vided with fly wheels. To enable the flywheel to take a part 
of the power required during a pass, the motor must auto- 
matically fall in speed during the pass. This variation in 
speed under practical conditions—that is, with a flywheel 
of moderate size and without undue variation in the power 
taken by the motor—can easily be 10 per cent. to 15 per 
cent. of the motor speed. 

If a p.c. motor be used to drive the mill, this automatic 
variation in speed can easily be arranged by providing à com- 
pound winding in the motor field, which does not entail 
loss of power. On the other hand, if a three-phase motor be 
used, the variation in speed is obtained by inserting re- 
sistances in the rotor circuit, so that, when the speed falls 
by 15 per cent., practically 15 рег cent. of the motor power 
is wasted. If the speed vanation is to be less than this— 
which is, of course, an advantage from the point of view 
of obtaining а greater output from the inill—either а greater 
variation in the motor power must be allowed or a heavier 
flywheel inust be used; and there is not much scope in the 
latter direction, as the practical limit in flywheel weight is 
soon reached. 

Devices employed for varying the speed of mill motors 
intermittently, such as the so-called automatic slip regulator, 
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turning moments at reduced speed, а large and more ex- 
pensive motor must be installed. When driving a mill at 
reduced speed, the three-phase motor tends to run up to 
full speed as soon as the bar leaves the rolls, and also tends 
to fall greatly in speed while rolling a heavy section; so that 
the speed varies greatly, which means a poor tonnage from 
the mill. | 

Figs. 1 and 2, which give a comparison between the work- 
ing of a 1.200-H.P. D.C. motor aud a 1. 0-H. P. three-phase 
motor driving a mill. illustrate these points. 

The full speed. of both is 150 K. P. M., and the Speed of each 
motor is reduced so as to drive the mull at 115 K. P. M. A few 
passes only are shown in the figures for the sake of sim— 
plicity. 

Fig, 2 shows that the power lost in the three-phase motor 
is yearly three times as great as in the D.c. motor, and it 
should be pointed out that while, if the uul were driven 
bv a three-phase motor, а I, AH. b. шоог would be required, 
on the other hand, if it were driven by a D.C. motor, a smaller 
motor than this could be employed. with a corresponding 
reduction in the amount of power lost. 

Fig. 1 shows that the speed of the three-phase motor сап- 
not be properly controlled, as it varies from 95.2 R. p. N. to 


147 R.P.M.—a variation of 44.8 per cent.—the speed rising 


to 147 R. P. M. when the bar leaves the rolls. "The variation 
in speed of the b.c. motor is 8.5 per cent., this variation 
being allowed to enable the flywheel to assist the motor, 
and this speed variation is capable of being reduced. Fig. 1 
shows how greatly the output froin the inil would be re- 


UNDER THE SAME CONDITIONS AS Fia. 1. 


2.92 Times THAT or Direct CURKENT MOTOR. 


are too slow in action to be of value with the type of mih 
which is here referred to. | 

The foregoing remarks show that three-phase current is 
unsuitable for driving merchant and bar mills. Compared 
with direct current it is either wasteful of power, involves 
loss of output from the mill, or involves an unduly high 
capital cost. Three-phase current has, however, been exten- 
sively used in America for driving milla, but there commer- 
cial conditions аге different from those prevailing in the 
British Isles, for the tendency in America is for large ton- 
nages of a particular section to be rolled in one mill, so that 
the question of speed regulation becomes of less importance 
than in Great Britain, and consequently the three-phase 
motor is not at so great a disadvantage. In visiting American 
nulls the author has nevertheless seen a number of cases 
Where three-phase current has been used where better results 
would be obtainable with direct current. | 

It шау be pointed out that where means are available fot 
readily varying the speed of the mill, increased output is 
sometimes to be obtained by gradually. increasing the speed 
of the mill as each billet is being rolled, so that the first 
passes on the billet are made at a moderate speed, and the 
last passes on the finished section are made at a high speed. 
This method of working has been developed to a considerable 


extent in certain large three high continental mills where 


very large tonnages are obtained. While the majority’ of 
mills of this description have been driven, with good results, 
by a motor coupled to a flywheel, there is, in the author's 
opinion, too great a tendency to accept the fly wheel without 
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considering the possibility of obtaining an increased output 
if it were dispensed with. When a new mill is being put 
down, this point should receive full consideration. А rolling- 
mill motor should not be regarded merely as a motor to 
drive а rolling-mill, but, if the best results are to be obtained 


by electric driving, the rolling-mill plant, if new, and the’ 


mill motor should be 'suited to one another, and both the 
mill and motor be considered as & combined plant. 

It should be remembered that rolling-mill plants have been 
developed in connection with the steam drive. The electric 
motor has certain different characteristics from the steam- 
engine, and full advantage should be taken of these differ- 
ences. 

The proportion of sheet and tinplate mills which are driven 
electrically is not so great ав the proportion of merchant and 
bar mills, and the statement has frequently been made that 
it 1з cheaper to drive hot mills by steam than electrically. 
The author believes that there is a foundation for thig state- 
ment, and that the reason is as follows :— 

The speed of the rolls in euch mills is usually from 30 to 
40 R. P.., depending on the roll diameter, and when driven 
by & steam-engine, the engine is generally direct coupled. 
Where electrical driving bas been adopted, a inotor running 
at a comparatively high speed has been used which drives 
the mill bv ropes or by gearing. Now, the variations in 
the power required to drive such mills are very great indeed, 
perhaps greater than with any other type of mill, so that 
the average power consumiption js only a small fraction of 
the maximum power. 

The rope or year drive entails a certain loss of power 
which is going on continuously, so that, while this loss of 
power may be only a small percentage of the maximum 
power, it still forms a very substantial addition to the aver- 
age power, so that it materially increases the energy con- 
sumption measured in kilowatt-hours per ton rolled. 


If a three-phase motor were installed to drive such a mill, 


this loss of power would be accentuated by the loss which 
occurred in the resistances connected in the rotor circuit, 
which are necessary to enable the flywheel to give up power 
when required, and these losses, while they may be only a 
small percentage of the maximum power, make a substantial 
addition to the average power taken, thus materially increas- 
ing the energy consumption expressed in kilowatt-hours per 
ton rolled. Now, in the author's opinion, if such a mill be 
driven by a low-speed motor running at 30 to 40 к.р.м., the 
running costs of the electrical drive would be found to be 
considerably cheaper than those of the steam-engine, for 
tbese various losses of power would be eliminated. From 
results in the author's possession, he considers that the adop- 
tion of the direct drive would be found to reduce the con- 


sumption expressed in kilowatt-hours per ton by something. 


ike 40 per cent. 

There is no engineering difficulty in installing a p.c. motor 
running at a speed of 30 н.р.м. for driving a sheet mill. 
Such a motor would be larger and more costly than a high- 
speed motor, but when all the circumstances are taken into 
account the savings to be effected should be found to make 
& very substantial return on the extra capital cost. On the 
other hand, there are serious engineering difficulties in con- 
structing a three-phase motor to run at a speed of, sav, 30 
R.P.M. If the electrical supply were 50 cycles, the motor 
would have to have 200 poles, and the power factor would 
be во low that the operation of the power generating plant 
and supply system would be very adversely affected. 

The above remarks apply only to the hot mills in sheet and 
tinplate works, and not to the cold rolls, which require 


practically constant power to drive them at a constant speed,. 


so that for cold-roll driving there is very little to choose 
between direct and alternating current. 

The reversing mill is driven by a direct current motor, 
supplied with current from a motor-generator set coupled 
to a heavy flywheel. 

The motor of the motor-generator set would have a normal 
power of about one-fifth or one-sixth of the power given by 
the mill motor when at work, and the question is whether 
it is better that this set should be driven bv an А.С. or a 
D.C. motor. For example, a 9,000-H.P. motor may be used 
to drive the set, of which the flywheel at full speed would 
have a total stored energy of 200,000 H-p.-seconds, of which 
72,000 H.P.-seconds would become available for neutralising 
the variations in the power. 

The speed of this motor would be so varied by some form of 
relay connected in the circuit supplying the motor that the 
power in the circuit would be maintained at as nearly a steady 
value as possible—that is to say, that the speed of the motor 
would be reduced when the bar was in the rolls, so that the 
flywheel could supply part of the power required bv the 
mill motor, and when the bar was out of the rolls the speed 
of the motor would be increased, thus increasing the stored 
energy of the flywheel. [n some works this relay has been 
connected in the main power circuits of the power-house, so 
that the fivwheel of the reversing rolling-1inill equipment is 
not used merelv to maintain the power required to drive 
the reversing mill at a constant value, but for a much more 
useful purpose—namelv, to keep the power supplied by the 
power-house as constant as possible by providing the power 
required for heavy peaks of short duration, which шау be 
caused bv other parts of the plant, from the stored energv 
of the flvwheel. This ts a valuable asset, because if the 
power is supplied from a gas-engine station, of which the 
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overload capacity is not very great, it may save an additional 
engine, and in any case the more constant the power-house 
load is kept, the cheaper the supply of electrical power 
becomes. | 

If the 9,000-н.Р. motor driving the motor-generator set 1s 
& D.C. motor, it will not only cease to take power from the 
power station if а heavy peak occurs elsewhere in the works, 
but can act as a generator and supply electrical power drawn 
from the stored energy of the flywheel to help the power 
station. For a peak of short duration the inotor thus acting 
as a generator can work up to double its normal capacity, 
and can help the power station to the extent of something 
approaching 6,000 н.р. for a short time. If, however, a 
three-phase induction motor be used to drive the motor- 
generator set, it cannot generate power to help the power 
station, but can only cease to take a considerable portion 
of its power from the power station. Thus the D.c. motor 
is about three times as effective as the three-phase motor in 
helping the power house to overcome peaks. 

It has also been pointed out that the motor-generator set 
has to be made to fall in speed artificially so that the tlywheel 


can give the surplus power required by the reversing mill | 


inotor; this fall in speed would be of the order of 20 per cent. 
If a b.c. motor be used to drive the motor-generator set, 
this fall in speed does not entail any loss of power, but 
if & three-phase induction motor be used, the 20 per cent. 


fall in speed means that a considerable proportion of ‘ће 


power supplied to the motor ів wusted. 
On the average it may be taken that 10 per cent. of the 


power supplied to the three-phase motor is wasted, which : 
would increase the kilowatt-hours per ton and consequently 


the cost of energy for rolling by 10 per cent. | 
A motor-generating set driven by a three-phase alternating 


motor is limited to certain speeds corresponding to the syn- 


chronous speed of this motor. If the supply be 5U-cycle, the 
synchronous speeds within the practicable range are 600, 500, 


428, and 375 R. p. M. It may happen that the flywheel or the 
variable-voltage generators can run at higher speeds than: 
the corresponding synchronous speed, so that if they are 
driven by three-phase А.С. motors they are not being used 
to the best advantage, and if a b.c. motor were used the 


motor-generator eet could be run at a higher speed, and thus 
the capital cost of the reversing rolling-mill plant could’ be 
reduced. | | 

The electrical drive of the live roller gear requires careful 
consideration, for if live rolls cannot be handled rapidly a 
good output cannot be obtained from the mill, however good 
it may be. The following considerations will show that live 
roller gear driven by b.c. motors can be handled more rapidly 
than if it were driven by three-phase motors. 


The turning moment of the p.c. series motor varies with - 


the square of the current, while that of the А.С, motor varies 
directly as the current. Therefore the p.c. motor can accele- 
rate the live rolls much more rapidly than the А.С. motor. 
Conversely ;* in decelerating the live roller gear, the D.C. 
motor gives à much more powerful retarding effect than the 
three-phase motor, so that the former proves a more effective 
machine for reversing. live roller gear than the latter. 

Another disadvantage of the three-phase motor is that its 
turning moment is proportional to the square of the voltage, 
so that if the voltage falls, say, 10 per cent. the turning 
moment is decreased by 19 per cent. The turning moment 
of the p.c. motor is directly proportional to the voltage. This 
tends to make the three-phase motor sluggish where voltage 
variations occur. | f 

In a certain large American steelworks where there is a 
large power house in the works generating three-phase cur. 
rent, direct-current live-roll motors have been installed 
throughout for this very reason, and tlie whole of the power 
for driving these motors is converted to direct current. by 
rotary converters supplied for this purpose. 

The cheapest way of obtaining power in iron and steel 
works is to utilise the blast-furnace and coke-oven gases, or 
other sources of waste heat. to the fullest extent. If these 
natural resources of the works are utilised in the most econo- 
mical manner it will generally be found that they will pro- 
vide all the power required by the works. | 

Where large low-speed alternators are driven by gas engines 
some peculiar resonance effects сап be produced, and these 
have proved exceedingly troublesome in certain power houses. 
If the alternator be driven at a untforin speed by its engine, 
it сап be set swinging, say, by a sudden overload or other 
causes, at its natural time of vibration about its uniform 
speed of rotation. If the alternator and flywheel are pro- 
perly designed, these vibrations, when once started, will die 
away quickly. If, however, the natural time of vibration 
happens to coincide with the time which elapses between 
the successive working strokes of the engine or certain 
multiples of them, the vibration may become so violent that 
it is impossible to run the engine. | 

If a number of gas engine-driven alternators be running 
in parallel, serious difficulties can occur by the natural time 
of vibration of one of the alternators coinciding with the 
time between the working strokes of an engine driving 


another machine, so that it becomes impossible to run. the 


two machines in parallel. The author has had experience of 
several cases of this kind. | 

To avoid the possibility of such resonance. the proper 
weight of the flvwheel has to be selected. Gas enpine-driven 
D.C. machines are usually cheaper in capital cost than gas 
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engine-driven alternators, and have the advantage from the 
engineering standpoint that these resonance troubles do not 
take place. | 

Steam turbines directly coupled to three-phase alternators 
have been built in such large sizes and have proved them- 
ae to be so reliable that they call for no special com- 
ment. 

Direct-current turbo-generators with a high-speed turbine 
driving а comparatively slow-speed dynamo through some 
forin of double-helical gearing have been built in sizes up 
to 6,000 kilowatts, and it is probable that natural develop- 
ment will lead to the construction of considerably larger 
sizes and that the turbines will run at higher speeds than 
3,000 R. P. u., which is the highest possible speed of a three- 
phase, 50-cycle turbo-alternator. Such gear-driven sets have 
proved very reliable in operation, and from the engineerin 
standpoint there is little to choose between three-phase an 
D.c. turbo-generators. 

The capital cost of the D.c. geared turbo-generator is higher 
than that of a three-phase turbo-generator. The question to 
be decided, therefore, is what return the more economical 
application of direct current in the steelworks will make on 
the increased cost of the power house. 

It has been shown that direct current should be adopted 
as the system of supply of a steelworks, and this leads to the 
consideration of the question of linking-up with power supply 
authorities which supply three-phase alternating current. 
The following reasons have been advanced in favour of 
linking up: — 

(a) That the power supply authority provides a standby 
to the works power house. 

(b) That the power supply authority provides a possible 
market for the surplus power of the works. 

It is evident that if a power supply authority undertakes 


to provide а standby of, say, 1,000 kilowatts, it must invest . 


capital in an additional 1.000 kilowatts of plant in its boiler 
house and power station, and also invest a considerable capital 
sum upon its distribution system over and above the plant 
needed for its normal requirements. 

The authority has capital, depreciation, and maintenance 
charges to meet on this additional plant, and must provide for 
a definite payment per kilowatt which it contracts to keep 
as & etandby. 

For the purpose of illustration, assume the capital cost to 
the supply authority of the plant and distributing systein 
for providing 1,000 kilowatts standby to be £40,000. Then 
the power supply authority would make & minimum annual 
charge of the order of 46, 000 to recompense it for out-of- 
pocket expenses—namely, capital, depreciation, maintenance 
charges, &c.—on the standby plant, whether this plant is 
used to supply power or not, and in addition if power is 
required from tnis plant it would make the ordinary charge 
per unit of electricity supplied. 

The standby supply шау be regarded as an ingurance 
against exceptional circumstances. It is necessary for the 
works owner to assure himself that the power supply autho- 
rity is carrying out its obligation by installing the plant 
necessary for providing a standby supply at any time. 

It would appear better for works having blast-furnace gas, 
coke-oven gas, or other sources of power, to install their 
own standby plant rather than pav other people to do it. 
If they install their own p and charge themselves annually 
a similar sum to that which they would be paying a power 
supply authority, the cost of the plant will soon be paid 
off. If, on the other hand, they rely upon the authority, this 
annual charge goes on perpetuallv. 

In considering the second point, the question arises what 
price the power supply authority would be willing to pay 
for surplus power. A power supply authority is usually 
willing to pay 0.054. per unit of surplus energy delivered to 
it by a works, and as on the other hand the authority usually 
charges about 0.54. to 1.0d. per unit in selling its power to 
& works, the authority is apparently making а very sub- 
stantial profit on any surplus power which it buys. If this 
be considered from the authority’s point of view, it will be 
seen that surplus power is not of great value because, as a 
rule, it cannot be supplied when it is of value. 

The works as & rule need the fuil output of their own 
power plant for themselves during the ordinary working 
hours of the day, and could only supply surplus power to the 
power supply authority at other times, when the authority 
does not need it, and when it is in consequence of little 
value. | 

It is evident, therefore, that the interests of the iron and 
steel works having their own power resources and those of 
а power supply authority do not coincide; there appears to 
be no advantage in linking-up with the power supply autho- 
rity, and it would be more profitable to the iron and steel 
works to find & means for using their own surplus power, 
which is one of their valuable assets. 


Protection against X-Rays.—At the Academy of Sciences, 
on May 27th, M. Daniel Berthelot announced that an important 
discovery had been made by Dr. Pech, which would ensare the 
protection of operators against the effects of X-rays. It consists of 
& process which neutralises the ultra-violet raya by the simul- 
taneous application of infra-red raya. 


WATER POWER IN SCANDINAVIA. 


THE Council of the Swedish Water Power Association 
(Svenska Vattenkraft Forening), reporting to the members 
at the tenth annual meeting, held in Stockholm, on May 27th, 


stated that the active interest manifested in the utilisation ^ 


of the national water powers during the years of war 
slackened somewhat during the past vear. In explanation 
of this fact it was mentioned that the construction of hydro- 
electric works, and the prosecution of the electrification of 
the country districts, were proceeded with at a slightly slower 
rate in 1919 than in the preceding years owing to the decline 
in the period of prosperity in certain districts and *' the 
increased supply of fuel oil." 

Mr. Sven Lubeck then discussed the present situation of 


the question of power and fuel supplies. Аё present, he | 


stated, the water powers already in service represent 
1,150,000 turbine horse-power, whilst plant for a further 
250,000 H.P. is in course of construction. The normal imports 
of pit coal at the beginning of the war ranged from 5,000,000 
to 6,000,000 tons per annum. On the assumption that 
further water power representing 2,000,000 н.р. is brought 
into use within & period of 40 years forward, corresponding 
to 50,000 H.P. per annum, and allowing for normal develop- 
ment of consumption, it is calculated that it will afterwards 
still be necessary to import 5,725,000 tons of fuel per annum, 
including 250,000 tons of crude oil, petroleum, and benzine. 
In the opinion of the author, the hydroelectric industry is 
confronted with three principal problems: (1) The rational 
utilisation of available water powers by the regulation of the 
lakes and profiles; (2) the electrification of the country in 
connection with the economic distribution of power on a 
systematic basis; and (3) the facilitation of the industrial 


‚ пае of the Norrland water powers. In judging the question 


of economy in power, it Is submitted that consideration must 
be given to the circumstance that after years of normal 
development the water powers in the South and in Central 
Sweden have practically all been brought into use. The 
solution of the power question in different parts of the country 
must gradually take place by the exercise of the greatest 
possible economy in the water power resources, the uniform 
regulation of the waters, the provision of reserve stations 
at appropriate places, particularly along the coast line, the 


use of peat, and the supply of power from the more richly 


endowed district of Norrland, and possibly also from Norway 


in the course of time. Indeed, the author is of opinion that 
some of the Norwegian water powers in future may find use 


in connection with Swedish interests to the advantage of 


both parties. At present hydroelectric power finds an in- 


creasing use in the Swed'sh wood and iron and steel and 
textile industries, but more particularly in the electro- 
chemical industry, and the future prospects for the use of 
the power lie chiefly in the blectrochemical and electrometal- 
lurgical branches. 

. The second contribution to the meeting was made by Mr. 
Ingvar Kristensen, director of the Norwegian waterfall ad; 


- ministration, who dealt with the question in relation to Nor- 


way. Leaving falls of less than 1,000 н.р. out of consideration 
the author mentioned that the available water power repre- 
sents 19,000,000 to 13,000,000 turbine H.P. per annum, of 
which only 1,400,000 н.Р. is being utilised.. The Govern- 
ment has purchased water powers amounting to 2,000,000 
H.P. in different parts of the countrv so as to be able to have 
power available in connection with the conversion of the 
railways and the general supply of power, and for other 
public purposes. In fact, by this means and by the revision of 
the legislation concerning water courses and the sirengthen- 
ing of the water administration, the State is able to exercise 
a regulating influence over the use of water powers, which 
can now only be utilised on the grant of a State concession 


for the purpose. 


GAS ON TRAINS. 


Wk recently inentioned briefly the report of a collision on 
an Indian railway, which was followed by a fire in which 
many people were burned to death. Particulars have been 
published in the Pioneer Mail of April 30th from which we 
derive the following details: | 

The collision occurred near Mewa .Newada station, Oudh 
and Rohilkhand Railway, near Moradabad, between an express 
and & goods train. Two vehicles at the rear of the goods 
train were smashed. Two vehicles at the rear of the goods 
gas fitted, were smashed and burned. | | 

The accident occurred at 2.30 a.m. on April 26th. 

The first three bogie carriages were completely emashed, 
and with the bursting of the gas-holder, caught fire. All the 
carriages were overcrowded, and among the passengers were 
three Hindu marriage parties and 50 Gurkha eoldiers. Of the 
former only three, ad of the latter only four, are reported 
to have escaped. All the rest were either killed outright 
or burned to death. The first bogie was a third-class and the 
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second an mter-class; the third was half full of men and half 
full of women passengers. Few of the women and children 
came out alive. Sixty-two wounded were brought to Morada- 
bad in a relief train. | 
An eye-witness gives a heartrending account of the suffer- 
ings of those who were killed, burnt to death, or wounded, 
‚ Most of the wounded went without any inedical aid for ten or 
twelve hours, until they were admitted to the hospital. 
Professor W. G. P. Wall, of the Training College, Allahabad, 
gave the following details :— | 
There were only four Europeans in the carriage in the 
centre of the train. So far as the [ndian passengers (mainly 
third-class) were concerned, the train, unhappily, was 
crowded. mE | 
Professor Wall was awakened by a. violent shock, and was 
first out of the train to see what had hannened, closely fol- 
lowed by other Europeans., The train was at e standstill, 
and the first portion was even then .blazing furiously. They 
ran along the train, and as they ran thev saw an Indian 
running across a field with his clothes on fire, They ex- 
tinguished the flames, but the man was so terribly burnt that 
he died a few hours later. 
They then hurried to the wrecked carriages, where the sight 
which met them was a terrible one. The dav had been very 
hot and dry, and all the woodwork was like tinder. The 
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Mar or Provosep Min-LAancasHtre Evectricity District. a 
collision must have shattered the gas cylinders under the of the inclusion of any area in, or the exclusion of any area 
third-class carriages, and when the gas caught fire all the from, the district so provisionally determined, and all such 
wreckage burnt rapidly and -inextinguishably. representations must reach the offices of the Commissioners 
Meanwhile, the dry wind which had been blowing seemed not later than Septeinber 30th, 1920. 
. . LJ к ч = . . a 
to increase greatly in strength and carried the flames along It being apparent to the Electricity Commissioners that -the 
the train. Most of the passengers succeeded in escaping out of existing organisation. for the supply of electricity in the 
the third bogie with slight injuries, though the bogie itself district so provisionally determined should be improved, notice 
was burnt; but in the first two bogies the majority of the Is further given that they intend to hold a local inquiry into 
passengers were pinned under the heavy tangled wreckage, the matter, and апу authorised undertakers as defined in 
from which it was impossible to extricate them. the Act may, before September 30th, 1920, submit a scheme 
After the European passengers, with two or three Indians for effecting such improvement in organisation, including the 
who rendered eager and useful help, had pulled out all the formation ol a Joint Electricity Authority for the district, and 
injured who could be reached, there were still a large number any proposals for altering or adjusting the’ boundaries of the 
of sepoys in the first carriages and men, women and children district. so provisionally “determined, | | nan 
in the second bogie, caught under bent steel framework or Notice is to be given of the ‘date of the proposed inquiry. i 
woodwork, who could not be brought out. It will be noted that the two notices have again, us in the 
They could be seen struggling vainly with the flaines rapidly case of the Tower Severn District, been issued in опе docu- 
spreading towards them, but nothing could be done. "I ment, which шау be taken as a desire to concentrate and 
could pot sleep last night," said Mr. Wall, '" because of - the curtall the proceedings. Е s 
memory of it.“ ` | | In contrast to the first provisional district, the present 
We do not wonder at this; it is painful enough to imagine area is а thickly populated industrial one. Except for the 
the scene without having witnessed its horrors. When will Western boundary ofthe district which: follows the sea coast, | 
the use of gas on trains, with the frightful possibilities by the boundaries are not marked by any topographical features. Ma 
which it is accompanied, be abolished? It is like carrying On the east and north-east the county boundary ,15 followed, ae 
live shell with the safety devices reinoved—but worse, for while on the north and south rural district boundaries mark " 
instantaneous destruction is vastly preferable to the mental the Inuits. lit 
torture of the approaching flame, followed: by the physical Blackburn and Preston form the centre of the area, and J 
agony of roasting to death. is in these two adjacent districts that the two largest generat- 
хе» 
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к, 


DISTRICT. 
THE Electricity Cominissioners, as briefly stated in our last 
issue, have taken their second step under Sec. 5 of the Elec- 


tricity (Supply) Act, 1919, this time with reference to the 
re-organisation of electricity supply in part of the county ef 
lancaster, by the ‘issue of a notice that they have provision- 
ally deterinined that the undermentioned area shall be con- 
stituted а separate electricity district for the purposes of. the 
Act, that is to say: The county boroughs of Blackbum, Black- 
pool, Burnley, and Preston; the boroughs of Accrington, 
Bacup, Chorley, Clitheroe, Colne, Darwen, Haslingden, 
Nelson, and Rawtenstall; the urban districts of Barrowford, 
Brierfield, Church, Clayton-le-Moors, Croston, Fleetwood, Ful. 
wood, Great Harwood, Kirkham, Leyland, Longridge, Lytham, 
Oswaldtwistle, Padiham, Poulton-le-Fylde, Preesall, Rishton, 
St. Annes-on-the-Sea, Thornton, Trawden, Walton-le-Dale, 
and Withnell; and the rural districts of Blackburn, Burnley, 
Chorley, Clitheroe, The Fylde, Garstang, and Preston; which 
area is more particularly delineated on the accompanying map. 
. Objections or representations шау be made on account 
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ing stations will in all probability be located, indeed the 
bulding of one of them has already been commenced. : 
Several of the larger electricity supply undertakings included 
in the district are in urgent need of extension of their plant, 
and а commencement has already been made on such work 
in some instances. It will be remembered that the founda- 
tion stone of the new Whitebirk station at Blackburn was 
hid last month. This enterprise will cost about half a million 
sterling, and there is ample scope for future extension. The 
initial installation will comprise two 10.00 0-K W. turbo-alterna- 
tor sets generating at 6,600 volte three-phase, and it is hoped 
to have опе set in operation by the end of this year. The 
station is in close proximity to railway and canal; there is 
also а large quantity of peat on the site, and a Scandinavian 
expert has reported favourably on its use as a fuel. Mr. P. P. 
Waeelwright, engineer-in- chief, may also have considered 
the feasibility of the use of gas from the Greenbank gasworks 
as а fuel should circumstances necessitate such a course. A 
second new station will very likely be established in the area. 
This will probably be commenced next year on the south 
bank of the Ribble at Preston, where a dam is proposed to 
be constructed. A link between the Preston, Blackburn, and 
Burnley stations is also contemplated, and the latter under- 
taking is proposing to borrow £150,000 to cover the cost of 
extensions that are needed. In April the chief engineer at 
Burnley reported on the extensions required in the under- 
taking, and the proposed linking up with other undertakings 
in connection with the establishment of the area. Nelson 
contemplates the expenditure of over £152,000, and tenders 
for part of the extension were accepted in February last. 
At Blackpool new plant is also to be installed. and negotia- 
tions have taken place between the Corporation and the 
Fylde Water Board, upon which, in the event of the present 
works being extended, the Corporation will be dependent 
for an adequate supply of water for condensing purposes. . 
The whole of this activity has taken place this year, but 
the demand for electricity is increasing to such an extent, 
owing to the eiectrification of mills and factories, &c., in the 
area, that most of the additional output that will be avail- 


able when the various extensions are completed has already 


been fully booked up. uem 

To make à prediction in conclusion, the next arca to bo 
provisionally determined will most likely he that of the North- 
West Midlands in the Black Countrv. Such an area would 
include the two proposed large stations at Stoke and Rugeley 
on the river Trent, and that at Tronbridge on the Severn. 
This district would embrace Staffordshire, with the important 


Гю. 1.— EI. ECTRIC ROTARY FURNACE. 


‘tations existing at Wolverhampton, Walsall, Tipton, West 
crear ich, and Stourbridge: part of Shropshire. including 
Shrewsbury; and part of Cheshire, including Crewe. More- 
1107, TÉ would lie between the two areas that have already 


жеп defined on the south and north. 


ee 


An Electrically- Propelled Ferry,—Sketches were recently | 


тне һу the Pacific Marine Reriew of. a double-deck ferry 

191 ft. long by 44 ft. beam: the propelling machinery о 

Леве! engines driving dynamos which in turn supply a 

o or directly connected to the paddlé wheel. shaft, and in order 

sure efficiency at з low rate of revolution, the motor is made 
eter.— Technical Review. 


ELECTRIC FURNACES. 


Tae electric furnace, which by reason of its cleaner and more 
economical working is still finding more and more favour in 
the eyes of the metal industries, is rapidly extending ite field. 
The Leeds Electrical Construction Co. has recently supplied 
us with details of its products, which include furnaces 
many types for various employments, and some of these are 
now described. The heat treatment of carbon and special 
steels to be a success requires above all a method of adjust-: 
ing and maintaining temperature within very fine limits. By 
the use of an electric furnace this ia assured to a reasonable 
degree of accuracy. The special type manufactured by the, 
[АД 


Fic. 2.---Euectric Tinting Furnace (TILTED). 


company for this purpose is the R.M.D. rotary furnace, an 
illustration of which is given (fig. 1). This is of the resistance 


tvpe, the furnace chamber being constructed of special re- 
tractory material to withstand a maximum working tempera- 
ture of 1060 deg. C., and possessing high thermal conductivitv 
and a low coeflicient of expansion. The chamber containing 
the heating element is effectively heat insulated from the out- 
side case of {һе furnace by material of low conductivity. The 
energy is conveyed to the heating chamber by means of 
phosphor-bronze slip-rings mounted on a refractory extension 


> Om wale 


Й 
+ 


of the chamber, and the connections are enclosed in a cast- 
iron protecting cover. The furnace is encircled by a worm- 
wheel which engages with а. worm on a shaft rotated by a 
small. motor. This motor and the. heating element. аго con- 
nected in parallel so that when the motor is switched off the 
heating. energy. is also cut off. The control panel includes a 
thermostat and cut-out which can be set to switch the power. 
оп or off within limits of a few.degrees. The current through 
the heating element is adjusted by means of.the resistance 
shown in tha illustration. Another type of rotary furnace 
suitable for heating rivets is built on similar lines, and is 
supplied either for stationary work or as & portable unit; in 
the. latter case if is the usual practice to mount the furnace 
on a trolley. Іа this set the motor-shaft, ending in a worm, 
engages directly with the wheel encircling the body of the 
furnace; and the rotation. automatically: produces travel of 


——.——.—. .—....k..;:,;.ñ ——— —[— äꝗ'ôꝗᷓ=— eee nee nena FPEM IIOM M Өсө. 
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the rivets through the furnace. The rivets are fed into one 
end of the furnace, and the speed of output at the other end 
is adjusted to suit the various sizes. A notable feature of this 
furnace is its portability, as owing to its size, roughly 2 ft. x 
2 ft. X l} ft., the complete equipment can be located in the 
hull of a ship and other parts generally difficult of access. 
It 1s stated that the total energy consumption of this type, 
when heating 3 in. diameter rivets at the rate of four per 
minute, is three units per hour, including the necessary 

wer for the motor. Tilting furnaces such as that shown in 

д. 2 are also among the manufactures of this firm. The 
furnace illustrated is primarily irtended for the melting of 
aluminium, brass and other non-ferrous metals, and is of the 
resistance type. The metal is contained 1n a chamber possess- 
ing & non-oxidising atmosphere, and there are no products of 
combustion to be dealt with. The temperature is under con- 
trol, and the metal can be poured at any definite predeter- 
mined degree most suitable for the work in hand. The sizes 
in which this type are manufactured range from 50 to 300 lb. 
per charge, and the time taken to melt a full charge is from 
35 to 40 minutes, starting from ordinary temperatures, and 
the period is, of course, considerably reduced after the first 
heat.“ The calculated cost of melting brass, on the basis 
of ld. per unit for energy, is .12d. per pound. Another tilt- 
ing furnace manufactured by the Leeds firm is one designed 
for the heat treatment of carbon and alloy steels, and parti- 
cularly for use in tool production. In this furnace there are 
two separate heat chambers, each under independent tem- 
perature control, and by this means two separate operations 
can be carried out at once. When the material under treat- 
ment reaches the desired temperature the furnace 1s tilted bv 
means of a hand-wheel at the side, and a spring latch arrange- 
ment releases the contents of one or both chambers into a 
quenching tank. Steel can be hardened in this furnace at a 
cost of 39s. per ton with electricity at 14. per unit, and a 
temperature of 1,000 deg. C. can be reached in 95 or 30 
minutes. | | 

Other types · of furnaces suitable for the continuous harden- 
ing and tempcring of steel wire and strip ensuring the same 
degree throughout, and plant for the annealing of non- 
ferrous metal wires are also manufactured by the Leeds Elec- 
trical Construction Co. 


‘THE BRITISH ENGINEERS' ASSOCIATION. 


AT the annual meeting of the British Engineers' Association 
recently held in London, Mr. D. A. Bremner, O.B.E., the 
Director, submitted his report on the work of the Association 
in the past year, during which time he had held his 
appointment. The Association had held a watching brief for 
the engineering industry, and as occasion arose, had taken 
appropriate action to safeguard its interests, sometimes alone, 
and sometimes acting in conjunction with the Federation of 
British Industries and other organisations. The matters re- 
ceiving such attention were: Import, export, and anti-dump- 
ing legislation, taxation, transportation, coal supply, fuel oil, 
petrol, standard forms of contract, and Board of Trade statis- 
tics. Considerable attention had been devoted to the de- 
velopment of the utility of the Trade Inquiry, Inspection, and 
Information Bureau. The offices had been extended to pro- 
vide for its expansion, and though the staff was a small one, 
they were able to deal with communications in eight foreign 
languages. From May, 1919, to March, 1920, 693 trade in- 
uiries were sent out to the appropriate groups of members. 

oreign embassies, legations, banks at home and abroad had 
frequently applied to the Association for information and 
assistance, and visitors from overseas, having engineering 
business to transact in this country, had also received help- 
ful information and introductions. Nine thousand copies of 
the Anglo-Spanish, Anglo-Portuguese, and Anglo-Italian edi- 
tions of the B. E. A. official directory of members had been 
dispatched to carefully selected addresses. The 1920 directory 
would? de an all-Enylish edition for circulation at home and 
in English-speaking countries overseas. Mr. Bremner referred 
to the reports that had been sent home by Mr. G. C. Sander- 
son, the Association’s special commissioner in Brazil. Sixteen 
reports had already been circulated to members, and others 
were to follow. Не had sent home privately a good deal of 
Valuable information relating to Brazilian trade matters. 
Reports were now coming forward from the West Coast of 
South America. from Capt. R. T. Hird, their special com- 
missioner for Chile, Peru, and Bolivia. In many matters the 
Association acted in close co-operation with the F.B.I., the 
National Union of Manufacturers, the British Common- 
wealth Union, the Industrial League and Council, and 
National Propaganda. Ап intensive recruiting campaign was 
In progress which should lead to an increase in the member- 
ship, which was now 580, as against 539 a year previously. 
A number of members had increased their voluntary assess- 
ments for subscription. but the Association must further in- 
creuse its income or it could not develop. 


The annual meeting, held on April 29th, was presided over 
by Col. O. C. Armstrong, D.S.O. Among other points re- 
ferred to by him was the burdensome nature of the Cor- 
poration tax. After the deduction of fixed interest bearing 
charges, the whole tax of 16. in the E on the total profits 
would be borne by the ordinary shareholdere, and in many 
cases it might amount to 2s. in the £ on the profits divisible 
among them, thereby reducing their dividend bẹ 1 per cent. 
The corporation tax was therefore а more serious matter 
than would appear at first sight. Later speeches emphasised 
the need for members to support the Association in its work 
and in obtaining new members. А resolution was passed 
recording an emphatic protest against the continuance and 
increase of the excess profits duty. Mr. Bremner referred 
to the need for members to etrengthen the organisation in 
every way possible, making it more representative and there- 
fore more powerful, placing at its command the financial 
resources necessary to make it really effective. "Their policy 
was to serve their members, who were all busy men, rather 
than to cal upon them to sit on innumerable committees, 
coming up to town from time to time to attend meetings, 
and more or less dissipating their energies which might be 
much more usefully applied at their own seat of wealth 
production. He and the B.E.A. staff were the people who 
should do the work. In sending out communications their 
difficulty was to get at the men who mattered; it was 
dificult to get past the office boy. They were, with 
that in mind, limiting the number of their communications 
to those that appeared to be really justifiable to the minds 
of business men. Mr. Н. Allcock referred to the fact that 
they had in the B.E.A. a weapon to carve their way into the 
markets of the world. '' We want that weapon to be kept 
bright and sharp and clean and strong, so that when we 
ped we shall find that it has not rusted in the mean- 
ime. 


* 


REVIEWS. 


The Propagation of Electric Currents in Telephone and Tele- 
graph Conductors. By J. A. Firming, M.A., D. Sc., 
F.R.S. Third edition, revised and extended. London: 
Messrs. Constable & Co., Ltd. Рр. xiv+370, figs. 19. 
Price 21s. net. | 


In the rapidly extending field of the literature dealing with 
the propagation of electric currents, this new edition of Pro- 
fessor Fleming's work will be given a cordial reception by 
those not only who are approaching the subject for the first 
time, but also by those who wish to keep themselves au 
courant with its later developments. When the lectures. 
which formed the basis of the work, were first delivered at 
University College in 1910-11 the utter hopelessness of trying 
to take notes and at the same time intelligently follew the 
amazing rapidity with which Dr. Fleming filled and refilled 
the blackboard with mathematical proofs, must have been felt 
by most of those who attended. The present volume will go 
a long way to supply the caps in the notes of that time, and 
in other respects to amplify them. It is а long cry from 
Short Lectures to Electrical Artizans " to the volume before 
us, but the eame clarity of expression of treatment which 
characterised the author's early work is still conspicuous in 
his latest. The distracting mistakes which marred the first 
issue of the work have been rectified, and the reader is fairlv 
safe to begin the perusal of the book without fear of being 
arrested by misleading expressions for the value of tanh 


(a+jb) or of that for f 7 sin pt dt. 


Of the later additions to the original volume, the chapter 
on the vibrations of loaded strings and their analogies with 
loaded telephone cables is particularly interesting, inasmuch 
as it provides the reader with a means of actuallv reproducine 
on & length of ordinary string bv simmle mechanical means all 
the phenomena of reflection and diminution of amplitude ob- 
served on lines whose electrical constants are non-uniform in 
character. In the chapter dealing with the speed of signalling 
in cables reference is made to the cable constant," which is 
defined as the product of the capacitv of the cable. its resist- 
ance and the letters per minute which can be sent through it. 
This, however, is а very arbitrary quantity, which has alreadv 
heen badly upset by such delicate receiving instruments ac the 
Orling and Heurtlev relàys, to say nothing of the possibilities 
inherent in the modern amplifier. 

The method and description of the Fleming-Dykes capacitv 
bridge for the determination of cavacities at anv temperature 
and frequency. as well as the dielectric constant and specific 
conductivity, is interesting. "Values are given for the ratio 
S/C for various cable dielectrics. 

A brief description. with diagrams, is furnished of the 
Franke alternator for the measurement of the attenuation con- 
stant of cables. and a fairly lenethv ontline of present day 
practice in the use of loaded cables and loaded aerial lines. 

The remaining chanters dea! mathematically with the effect 
of leakance on loaded cables. the predetermination of the ^on. 
stanta S/C and R/ Li, and on reflection losses at their 
Junctions, : " ; ` 
A. F. 
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By EDWARD 
London: The 


Machine Drawing for Electrical Engineers. 
Віүтне, A. M. I. E. E. Pp. 51; 18 plates. 
Cambridge University Press. 215. net. 

Text books on machine drawing for mechanical engineers 
are innumerable, and many excellent works have been pub- 
lished; for some reason, however, very little has been done in 
this direction for electrical engineers and students. 

In the majority of Technical Institutes and Engineering 
Schools, electrical students take the ordinary course of in- 
struction in mechanical engineering detail, very little effort 
having been made to specialise in electrical engineering 
^ details. 

The great development in recent years in the science of 
electrical engineering and the important part that this branch 
of engineering will play in the future, demand suitable text 
books. The above work is an excellent attempt to fill the gap 
which undoubtedly exists, and is the outcome of the experi- 

ence’ of the author, both as an electrical engineer and a 
^ technical teacher. 

The author has presented a number of svstematical pro- 
gressive exercises, which lead the student through the elemen- 
tarv stages of projection of simple pieces of apparatus, to the 
preparation of drawings of a similar nature to those found in 
the modern workshop, and it has been attempted to familiarise 
him with the method of constructing and reading workshop 
drawings dealing with purely electrical fittings and detail. 

It is pointed out that from contact with pupils in the draw- 
ing office. the author has found that most beginners encounter 
considerable difficulty in forming anything like a clear con- 
ception of the construction of an object, from the plans eleva- 
tion and section executed on the orthographic projection prin- 
ciple, and for that reason small isometric or perspective views 
have been inserted. with the object of affording assistance in 
overcoming that difficulty. 

The illustrations in the book are large and clear, and are 
first-class examples of  draughtsmanship. The various 
examples have been selected with the view of illustrating not 
only the fundamental principles, but also modern types of 
electrical apparatus. The book will be of preat use for teach- 
ing purposes in Technical Institutes, and also to all those en- 
gaged in preparing electrical drawings. It is а well-thought- 
out and excellently arranged work, and will have inany 
imitators in the near future. 


E. P. 
The Management Problem. By Er wanp T. Evpourne. Ton- 
don: The Library Press, Ltd. Рр. xi+144+24. Price 


4s. Od. net. 


This book is one of those included in the Manufacturing 
oa Series, of which series the author is the general 

itor 

It opens encouragingly enough by saving that while there 
is to-day great talk of the relations between capital and labour 
there is too little talk of the connecting link—imanagement. 
Our readers are already aware that we have lately devoted 
a good deal of attention, in our editorial columns, to various 
aspects of industrial relations, and we had hoped to find that 
Mr. Elbourne's book was one which we could recommend 
to their notice a« carrying the matter further at a single 
journey than 1s possible in a weekly paper. The limitations of 
space, and the demands made upon it by other topics of 
current interest and importance. exercise inevitable restraint 
iu the case of the periodical; while the book тау be expanded 
to anv reasonable length required to carry its subject to a 
definite point. 

We were, therefore, sorry to find, on proceeding with the 
book, that except for the onening sentence and a passing 
reference to the unwisdom of management in acting almost 
entirely as the agent of capital. whereby the distrust of labour 
had been aroused, it rapidly degenerated into a dissertation 
on the handling of the workpeople at a factory at Ponders 
End. Certain general conclusions are drawn from the war- 
time experience. obtained there, but the whole hook can best 
‘he described as an expression of the author's views and 
opinions on the right way to run an employment department. 

Of the relations between capital and management, manage- 
ment and labour, in their various spheres. we find no helpful 
word, and of the dutv of management to itself no word at all. 
There is still room for someone to deal at length with this 
last problem, and it should be done auicklv. If management. 
ог. ав we have called them, the trained brain workers, will 
get pronerlv into their place in industrv. they will be able 
to contribute more to the solntion of industrial problems than 
ether capital or labour. The management problem is. for 
this reason, quite the most urgent of all at the present time. 


Electricity. Ву R. E. Neate. B. S.. A. M. I E. F. Рр. viii 130. 
London: Sir Isaac Pitman & Sons, Ltd. Price 2s. 6d. net. 


The aim of this hook is to review in a simple wav ' the 
ceneral nature of electricitv, the methods ef producing it. pd 
the services to which it is anplied." This forms a rather for- 
midable task. but on the whole the author succeeds remark- 
аһу well. He starts off with a chanter on the sources of 
electricity ”” and “ kinds of current," This chapter is the 
weakest nart of the hook. but. those which follow amply com- 
pensate for it. A vast amount of useful information is nacked 
into the 136 available pages, and where fundamental. prin- 


v 


yeviewer. 


- bution system, is good. 


The Coating Problem. By Epwarp T. ELBOURNE. 


ciples are dealt with they are clearly and convincingly stated. 
The author uses arithmetical values to illustrate practical appli- 
cations at every opportunity, and these should be useful in 
fixing the ideas of the class of reader most likely to use the 
book. Chapters VII, VIII and IX, dealing with domestic 
applications of electricity, are very valuable, and supply autho- 
rities would do well to disseminate the information contained 
therein amongst their consumers. The chapter on electric 
welding and cutting (No. XIII) is particularly interesting, and 
is quite up to date. It is singled out for special mention, as 
its very suggestiveness brings into prominence one of the few 
serious failings of the book, namely, the lack of references to 
works on special subjects. Another useful addition would be 
a short glossary of the technical terms, as it will be impos- 
sible for the average reader to get full benefit from the book 
without this. It would also be advisable to etate definitely the 
relation between the standard units of heat and of electrical 
energy, as this would provide an absolute base for all the 
figures quoted relating to costs of electrical processes. The 
literary style of the work is well up to the usual standard of 
scientific books, although the value of effusions such as '' elec- 
trical energy is employed in many forms and degrees between 
which there are distinctions analogous to those between the 
mountain and the grain of sand, the precipitous ravine, the 
undulating foothills and the plain,“ is not apparent to the 
There are few actual mistakes—kilowatt-amperes 
(p. 39), within, for with (p. 40), the rectifiers . yield high 
efficiency (p. 44) being the most glaring. The illustrations ae 
usual are drawn from the catalogues of manufacturers, but 
this is not very objectionable considering the object of the 
book, and the author takes the unusual course of honestly 
acknowledging their source in all cases. Generally ney are 
good, but fig. 17d is almost valueless. The idea of fi 

which shows the principal features of а generating and Е 
The execution is, however, only 
mediocre. The printing and binding of the book: are excel- 
lent, and it can be recommended to all who wish to acquire 
an intelligent view of modern electrical practice without going 


C. W. М. 


deeply into any special part. 


Flow and Measurement of Air and Gases. By Акс B. Eason, 
M. A., A.M.LE.E. Pp. xii+251, figs. 56. London: Charles 
Griffin and Co., Ltd. Price 95s. 


А perusal of this book gives rise to two outstanding im- 
pressions, the one 2 feeling of admiration for the great and 
painstaking industry of the writer; the other a realisation of 
the extreme difficulty in arriving at even an approximate 
generalisation of the laws of flow of gases in pipes. 

Whatever formula is adopted, the аш value of the 
coefficient of friction militates against reliability in practical 
applications. Mr. Eason fully realises this. Не still makes 
a brave effort to produce order out of chaos, and in Chapter II, 
after an examination of formule of various authorities, gives 
figures for the value of the coefficient of friction applicable 
to different classes of work. ‘These no doubt offer a working 
comproniise. 

The chapter dealing with loss of pressure in fittings breaks 
no new ground, and again emphasises the conflict between 
the values of losses given by various authors. 

In his treatment of pneumatic tube problems the author 
displays а ready familiarity with the subject. There is а not 
unwelcome lack of that copious quotation of authorities which 
marks the greater part of the book. 

Fig. 4.1 connecting quantities of air used, velocities of air 
and transit times is particularly interesting. Its usefulness, 
however. would be enhanced by an account of practical ex- 
periments made by the author to test the accuracy of the 
curves. 

One would have liked to see the theoretical aspect of various 
types of meter supplemented by illustrations and sketches 
of actual meters, with some remarks upon their practical 
behaviour. In this connection, the author mostly draws atten- 
tion to the excellent paper. by . Hodgson, on the commercial 
metering of air, gas, and steam, read before the I.C.E. 

In the last few chapters of the book, a return is made to 
the mathematical disquisition upon the work of various ex- 
perimenters, only the briefest mention being made of ргас- 
tical matters. Mr. Eason has given us an able summarised 
mathematical compilation of the work of various authorities. 
His contribution to the literature on the subject of gas 
measurement and flow pressure will, however, be regarded 
by the average engineer as academic. To the designer, the 
book will prove of value. The curves are well drawn, but 
would be more valuable if accompanied by fuller explanations, 
without recourse being necessary {о the ‘context. 

Two good features of the book are the list of reports, books, 
and authorities consulted, and. at the end of each chapter, a 
summarised explanation of the symbols used.—T.W. 


Pp. | 138. 
London: The Library Press, Ltd. Price 4s. 6d. net. 


This book contains, in addition to the author's remarks, 
extracts from the cost-finding svstem of the Federation of 
Master Printers of the United Kingdom of Great Britain and 
Ireland: Federation of British Industries’ Report '' Commer- 
cial Efficiency." and Lieut.-Col. O'Meara's paper on. The 
Functions of the Engineer.“ 
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Chapter I. The necessity for costing," deals with certain 
fundamentals, the relationship between capital and labour, 
the technical use of costs for establishing production efficiency, 
which the author states i8 an instrument of management 
that has. been sadly neglected. Scientific management as 
practised in America evidently does not appeal to the author, 
who states that it cannot be said to give much inspiration 
to us in this country: 16 is our privilege and responsibility to 
work along different Jines." This statement 1s rather difficult 
to understand, as most of these works on scientific manage- 
ment deal very thoroughly and minutely with the very sub- 
ject the author chooses for his title. 

Chapter II, ''AlLin. Costs," deals with the well-known 
principles af alloc ation of costs between prime cost and pro- 
duction ‘‘on cost," &e. 


Chapter III, The Functions of Factory Accounts,“ Ti self- 
explanatory. 

Chapter IV. Approximation in Боо Accounting," deals 
with the distribution of burden charges, &c. 


Appendix A, extracts from the Federation printers' cost- 
finding system. is an example of an up-to-date system, and 
it is not the first time printing trade costing systems have 
been quoted in works on costing. 

Appendix B, extracts from report of Committee on Com- 
mercial Efficiency appointed by Federation of British Indus- 
tries, dated September, 1918. dealing with fundamentals of 
costing, is a valuable general treatise. The work concludes 
with an extract of that very able paper The Functions of 
the Engineer: His education and training,“ by Lieut.-Col. 
W. A. J. O'Meara, C.M.G.,. which was read before the In- 
stitution of Electrical Engineers in February, 1919. Although 
this work does not contain anything that has not already been 
dealt. with previously in quite a number of works on costing 
and scientific management, the book, with many more of ita 
type, is welcome, inasmuch as they emphasise the necessity of 
ascertaining “' true costs of production.“ which is a sine qua 
non if British industry is to compete successfully in the 
world's markets. 

J. С.Р. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DELL AND 
STEPHEN: Chartered Patent Agents, 285, High. Holborn, London, W.C. 1. 


‘Amplification of telephone currents," T. E. Wai. May 25th. 


14,137. 
7 " Heesan & Fror and G. H. Wacker. Мау 


> 
( 

14.172. Dynamometers. 
25th. 

14,179. ‘Insulating fish-plates from rails in electric railway track circuits.” 
T. Haroman and T. J. WüukgLER. May 25th. 

14.186. Electric projector lamps for motor-vchicles.” 
Howes & Burcey. May 25th. 

14.24. Control of dynamo-electrie machinery." D. P. ALEXANDER, May 


A. J. Curnow and 


14.268. Machines for laving-up or twinning conductors. for drv-core, &c., 
cables.” W. T. H&NLEY's TCE. RAE Works Co. and Н. Savior, May 25th. 


14.290. Electric systems containing X-ray, &c., apparatus." Н. Pilon. 
May 25th. (France, August lth, 1915.) 
14409, “ Electric heating apparatus.“ D. Cors. Мау 25th. (France, 


February 7th, 1919.) 

14.313. Electric soldering-irons.” 

14.318. “ Railway signalling systems.’ 
ING Co. and А. E. Hupp. May 26th. 

14.321. ^ Distributors for bigh-tension electrice currents.“ A. Kirk. 
May 26th, » 

14,333. * Electric conduit fittings." M. J. Ramine and T. Тлугок. May 
36th. 

14.348. Electrical magnetic self-driving power unit.“ F. Reap. May 26th. 

14.354. Means for regulating speed of electrically-driven rolls on paper- 
making machines," A. L. Boi. May 26th. 

14.357. Sound amplifier." P. R. CON SN. May 3fith. 

14,300. ©“ Dual ignition for starting internal-combustion. engines.” H. A. 
Savack. May 26th. 

14.361. “ Dvaamo-electric machinery.“ Н. K. Warteitorn, May 26th. 

14.410. Electric switches.“ F. E. WiLtiaMSON. Мау 27th. 

14,414. Electrical. cutout.” W. H. Вллхслоктн. May 27th. 

14,415. '' Electrically-heated ketties, Кс." W. W..Soutrer, May Arth. 

14,433. “Eletric starting and regulating switches." G. О. Dosovas. 
Мау 27th. 

14.469. “ Fuses for protecting electrically-heated utensils from over-heat- 
ing." E. G. NicuotLsos. May 27th. - 

14.500. Electric accumulators. A. Povcnais. Мау 2¢th. 

14.009. *"' Electro-magnets,"" G. C. Сомміхесх. May 27th. 

14.514. Controllers for electric motors, &c," lokaxic. Engcric Co. (Cutler 
Hammer Manufacturing Co). Мау 27th. 

14531. Sparking plugs." W. & M. II. Соо. May 28th. 

14,536. ‘Starting devices for motor-vehicles." A. E. C. and W. Besson. 
May 28th. 

14.541. '* Motor-starters, rheostats &.“ L. K. Vir. May th. 

14,542) Electrical switeh control utechanisin for trucks, Xc."" H. J. 
Cakey. Мау 28th. i . | 

14.543. Means for suspending bowls, shades, Ac., for electric lights, &с.” 
D. Ricuagpsos. May 28th. 

14,548. "' Electric switches. for lighting-scts of motor-vchicles," J. Eatos 
and ErawpEM Co. May 25th. 

14.565. Electric switches. 
MANN, May 28th. 

14.57 1. klectrio railway, &c., track systems,” 

14.587. Sparking plugs." J. Baker, M. C. Блүшзъ, Н. 
A. L. WOOD. May 28th. | 

14.590. Telephone exchange systems." Western ELrcrRIC Со. May 28th. 
(United Sta s; 1515 22nd. 1918.) 

14,992: „Variable electrio cohdensers,"^, A. W. IsENTHAL. - May 28th. 


R. K. Hears. May ШИМ. 
б Астоматіс TELEPHONE MastrFACTUR- 


9 * 


Ho&ksrMaNN Cars, Lip. and S. A. Horsti- 


N. Prior. May 28th. 
W. MERRILL and 


14,604. *'' Short-circuit terminals fo» magneto-ignition apparatus of internal- 
combustion engines." Scintitta. May 25th. (Switzerland, May 28th, 1919.) 


14,630. '' Electric’ burglar alarms." W. Doms. May 28th. . (Germany, 
April llth, 1918.) : 

14,636. “ Dy namo-electric machinery." 
Co. and M. Wacker. May 38th. 

14,639. *“ Electric cables and terminals therefor.” 


MFTROVOLITAN-VICKERS ELECTRICAL 


Brrisu [AGHTING & 


]cNi110N Co. and E. O. Turner. May 28th. 
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14.652. Induction clectricity supply meters. А. SCHUSTER. 


(Germany, August loth. 1918.) 


14.669. ** Electro-magnetically operated. plate or bar handling skids.” D. 
Couvinte & Sons and J. J. Incas. May ШИП, 


14,672. '' Reflection of high-tension alternating currents.“ Soc. ANON. DES 
EraBrissEMENTS H. Pios. May 29th. (France, April Yth, 1919.) 


14.671. Modulation systems for wireless signalling, &c.““ 
MUNICATION Co. and J. Scort-Tacoarr. May th. 


14.680. “Vacuum tube relay devices, &c., for wireless signalling systems, 
&.“ RADIO COMMUNICATION Co. and J. SCOTT-IAGGARI. May 29th. 

14.683. Wireless receiving apparatus." C. K. Снахрогкк. May 28th. 

14.67. Terminals for electric conductors." G. H. Sykes. May 29th. 

14.703. “ Wireless receiving systems,” N. Lea and Tue Клио Соммьсх- 
CATION Co. May 29th. 


May 29th. 


Rapio Cow- 


Correction.—For the reference under No. 13,185 in our issue of May 28th 
the following should be substituted: 13,185. ** Device for bonding and linking 
up steel tubing of electrical installations." A. E. RWELANU & C. FERGUSON. 
May 12th. 


те — — 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
18,534. AL TERNATING-CURREND WELDING TRANSFORMERS. C. J. Holslag. Janu- 
ary léáth, 9118. (142,521.) 
1919. 


46. FLECTRIC SWITCHES AND SWITCH FUsES. F. G. Warburton. January 2nd, 
1919. (142,523) 

65. StRMARINE TELEGRAPH CABLES. F. G. Creed. 
(142,524.) > 

23,761. TOOLS FOR SLoTTING comMUTATORS. J. Gardner and C. Y. Knight. 
February 4th, 1919. (142,548.) 

2,966. ELECTRIC HEATERS OR RADIATORS. A. Pritzker. February 6th, 1919. 
(142,558.) 

2.984. MEMORANDA OR WRITING APPLIANCE FOR USE IN CONNECTION WITH TELF- 
PHONES. J. M. Hattersley. February 7th, 1919. (142,559.) 

3,419. METHOD AND SYSTEM FOR PRODUCING AND SELECTIVELY TRANSMITTING 
HARMONICS OF ELECTRIC OSCILLATIONS. Western Electric Co. February 12th, 
1919. (142,571) | 

3.592. GAS-FILLED FLECTRIC LAMPS. Edison Swan Eleceric Со. and P. Freed- 
man. February ]3th, 1919. (142,574.) 

4.168. ROTARY CURRENT COLLECTORS FOR ELECTRIC MACHINES. G. di L. Pest- 
arini. February 19th, 1919. (142,578.) 
| 5,387. IGNITION DEVICES FOR USE IN EXPLOSION MOTORS, 
í.h. 1919. (142,593.) 

5.766. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. Н. F. Holworthy. 
August 30th, 1919. (142,596.) 

7.110. ANTENNE FOR WIRELESS-SICNALLING.— SYSTEMS. . British 
Houston Co. (General Electric Co.). March 2tst, 1919. (142,610.) 

. 01. REGULATORS FOR ELECTRIC GENERATORS, British. Thomson-Houston Co. 
(General Electric Co.). April 8th, 1919. (142,030.) 

9.311. JUNCTION BOXES FOR FiECTRIC CABLES. II. B. Smith and 
Cable & Construction Co. April lich, 1919. 132,635.) 

9.934. SWITCHES FOR ELECTRIC LAMPS. Clifford. Bros. and J. Riddel, April 
22nd. 1919. (142,643.) 

9.004. SrrRD-CONTROL. GEAR. FOR FLECTRIC MOTORS, ESPECIALLY APPLICABLE FOR 
CRANE MOTORS AND THE LIKE. Vaughan Crane Co, and J. W. Stanley. April 
22nd, 1919. (142,645.) | 

11.032. ErkCTKICAL RESISTANCE AND MANUFACTURE OF SAME. 
3rd, 1919. (Cognate application. 26,535.19.) (142.655.) 

12.080. Evectkic norns, C. H. Offord and W. E. Parker. May Idth, 1919. 
142.665.) 

12.970. MFANS FOR MEASURING ELECTRIC CURRENTS. M. В. Field. May 23rd, 
1919, (142.673.) 

13,058. ELECTRIC TERMINAL CONNECTIONS, Н. S. Cooke. May 24th, 1919, 
(142,674.) 

13.627. Con- MIN DN MACHINES. 
Mav 20th, 1919. (142,680.) 

13.628. METHOD OF AND MFANS FOR APPLYING THE INSULATION. OF HIGH- TENSION 
cous. Igranic Electric Со. and 8. R. Wright. May 29th, 1919. (142,681.) 

185,41. SeaRKING prec. D. V. I.. Fellowes. July 30th, 1919. (142.716,) 

19.3785. Evectkic FURNACES.. E. F. Collins. September 2161, 1918. (133,036.) 

19.459. [INCANDESCENT ELECTRIC (LAMP SOCKETS OR HOLDERS. Benjamin Elec- 
tric. Ltd., E. Fowler and R. A. lees. August Tth, 1919. 142.717.) 

19,599. ELECTRICAL APPARATUS. FOR HEATING Liguips. H. C. Sanders. August 
Rth. 1919. (142.719.) 

23.659. CEILING-ROSES AND JUNCTION-ROSES FOR FLECTRIC LIGHT AND POWER 


January 2nd, 1919. 


G. Саһапо. March 


Thomson- 


Catlender's 


G. Turnock. May 


Igranic Electric Co. and S. R. Wright, 


INSTALLATIONS. J. B. Tannahill. September 26th, 1913. (142.734.) 
24.154. SPARKING FLUGS FOR INTERNAL-COMBUSTION ENGINES, C. F. Burton. 


October. 3rd, 1919. (142.737.) 

25,134. SPARKING PLUGS Fox INTERNAL-COMBUSTION ENGINES. G. E. Parker. 
October 4th, 1919. (142.741.) 

26.036. MAGNETO-ELFCTRIC MACHINES. British Thomson-Housion Co. and A. 
P. Young. October 23rd, 1919. 142.744.) 

28,401. Evectric coc. INS. W. E. Barber and E. Hoyle. 
1919. (142.754) — 

2.52. Ireen PLUGS. Marmon (Chieng Со. December Tih, 1918. (136,811.) 


November 17th, 


32.013. NPARAING. PLUG FOR INTERN AC COMBUSTION. ENGINES, E. Chasser aux. 


Januars Hth, 1919. (137 R16.) 


The E.T.U.—The Daily Herald states that no candidate 
having secured а clear majority over all the othor nominees for the 
post of extra assistant general secretarv of the Electrical Trades 
Union, a second ballot is to be taken this month on the names of 
W. М. Citrine and A. Н. Stewart. 
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THE ІМ.Е.А. CONVENTION. 


THE convention to be held at Bradford, next week, under the 
presidency of the city electrical engineer, Mr. Thomas Roles, 
meets under rather unusual circumstances ; its headquarters 
are at Ilkley, in charming surroundings, but those very 
charms have made the district so popular that the summer 
population in normal times taxes its resources to the utmost, 
во that the influx of some hundreds of additional visitors 
attending the convention has almost reduced the accom- 
modation available to ^ Standing Room Only," and has 


brought home to the residente the reality of the housing 
problem in its acutest terms. However, Mr. Roles, who 
during the last few years has acquired an extensive and 
peculiar experience of dealing with overloads of 100 рег 
cent., or more, can be relied upon to cope with the new 
peak load thus laid upon his shoulders. We understand 
that the members’ quarters are distributed over a fairly 
wide area, not only in hotels and boarding houses, but also 
in private apartments, and that even the latter are at a 
premium. As the local train service is somewhat indif- 
ferent, some inconvenience to members is unavoidable, but 
we are sure that they will not allow this to detract materially 
from their enjoyment of the occasion. 

Papers on the design of distributing networks, by Mr. 
C. A. Gillin (Bradford), and power station design, by Mr. 
I. V. Robinson (of the B.E.A.M.A.), will afford abundant 
scope for technical discussion, and one on the standardisa- 
tion of tariffs by Mr. J. W. Beauchamp (of the E.D.A.) 
will give an opportunity for the Committee members to 
join in the debate; they will be taken as read, a procedure 
which we have long advocated, so that the whole time of 
the meetings will be available for the discussions. The 
programme of visits, excursions, and receptions will command 
general approval, and, granted fine weather, the Convention 
ought to compare favourably with any of its predecessors. 

Besides the subjects above mentioned, the municipal 
engineers and managers will have plenty to discuss, whether 
tête-à-tête or in open meeting. Both the Committee 
members and the engineers at their sectional meetings will 
doubtless be interested in the schedules of salaries which 
have recently been in the public eye, and now the Trade 
Unions have thrown down a new challenge which, although 
at the moment restricted to the Greater London area, is 
bound ultimately to affect the whole country. The Unions 
claim is simple and comprehensive ; in effect, they demand 
that non-union labour shall have no place in the electricity 
supply industry, in the service of either supply authorities 
or contractors, and they fix a time limit expiring on July 1st 
for the decision. 

This act on the part of the Unions raises two very 
important questions: first, the operation of the Whitley 
Council system, and, secondly, the question whether a British 
citizen is entitled to earn his living without belonging to a 
Trade Union. 

With regard to the former, while it is to be regretted 
that an agreed decision could not be arrived at in the 
bosom of the Joint Industrial Council, and that one side 
of the Council should feel called upon to act independently, 
we do not think the fact indicates the failure of the system. 
The machine is of véry recent construction, and has hardly 
„found itself yet; nevertheless, excellent work has already 
been accomplished by the Whitley scheme, and if it drop 4 
stitch now and then, it does not follow that the scheme is 
inherently faulty. We believe that as conditions improye, 
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and the adjustments and lubrication of the mechanism are 
perfected, harmony will prevail over discord, and the system 
will work smoothly. In the meantime, the right to strike 
being inalienable, the Unions cannot be expected to forgo 
the use of this weapon to press their views when a deadlock 
ia reached on the Council. 

Ав regards the second question, however, we strongly 
disapprove of the action of the Unions. The question is 
in no respect one of urgency, and there was no necessity 
whatever to resort to the big stick in order to compel an 
immediate decision. Moreover, we must emphatically 
protest against the claim implied, that every tradesman must 
belong toa Trade Union. It is true that the Government 
policy, as embodied in the Whitley Council scheme, favours 
the extension of the Trade Union principle, as well as the 
association of employers, because by no other means is it 
possible to organise a rational system of representation and 
а chanuel for negotiation ; but, on the other hand, it leaves 
to every man the right to decide whether he shall or shall 
not join а Trade Union, a right which is as inalienable in а 
free country as the right to strike. We earnestly hope that 
there will be no yielding on this point ; to accept tyranny 
and call it peace is not the way to industrial salvation, and 
we strongly commend the subject to the attention of the 
Convention. 

. Another item that will arouse debate is the bombshell 
thrown by the Sheffield Town Council into the electricity 
supply industry. The Council, overriding the advice of the 
Electricity Committee and the city electrical engineer, has 
decided to adopt the same rate of charging for both lighting 
and power. This is a consummation to which all station 
managers have long looked forward wistfully—but is the 
time yet ripe for so drastic a proceeding ? No doubt the 
question will crop up in the discussion on Mr. Beauchamp’s 


paper, and we look forward with interest to the views that 


will there find expression. 


THE situation of the transport under- 


The Transport takings in France, as a consequence of 
Position la Е : 
Paris. the war and ite resulting developments, is 


not materially different from that in other 
countries which have been directly involved in the war, 
particularly in Paris and the Department of the Seine in 
general Notwithstanding the inoreases in fares which 
have been sanctioned by the responsible authorities, it is 
impossible for most of the electric railways and tramways to 
balance expenditure and income owing to the enormous 
advance in working expenses through the rise in the prices 
of all kinds of raw and semi-tinished materials, augmenta- 
tions in wages, the introduction of the eight-hour day, and 
the consequential employment of a larger body of men and 
other matters. If any profite are earned, the amount is too 
small to affect the accumulated deficits of previous years. 
The Metropolitan Railway reports a further deficit for 1919, 
whilst the inconsiderable profits of the Nord-Sud Railway 
last year do not prevent the deficit from growing still 
further, although each is able to pay a small dividend as a 
result of financial arrangements with the City of Paris. In 
the case of the tramways in Paris and the Department of the 
Seine, the companies have been living for а year past under 
a system of loans, the City of Paris and the Council of the 
Seine covering the deficits incurred. This method was 
introduced in order to permit the Municipal Council and 
the General Council to pursue the question of the purchase 
of the various tramway networks and their reorganisation 
in the general interest, particularly with regard to the facili- 
ties of communication to be established between Paris and 
the outekirts. In this connection M. Dausset, President of 
the Commission des Transports, has just informed his 
colleagues of the cour&e of the discussions which have taken 
place with the companies. He states that it appears 
possible for an agreement to be reached with some of them 
on the basis of а friendly purchase. It is expected that the 
systems will be unified under one company, in which the 
responsible authorities will be jointly interested. At least, 
this is the impression gathered from the statement attributed 
to the President of the Commission. 


WiTH the characteristic enterprise of 
e nation one of the Western agri- 

cultural colleges in the United States has 
announced a course in electrical study for young women, 
which will teach the repair of household electrical appli- 
ances. Amongst the subjects to be taught are the localisa- 
tion and replacement of blown fuses, the repair of broken 
appliances and lamp cords, the care and simple repeir of 
washing machines, care and operation of home lighting 
plant, and other problems that are apt to arise. 

This is & subject of much interest, and the innovation 
is one that is worthy of careful consideration in this 
country, for with the increasing use of domestic electrical 
devices, the majority of which are used by the lady of the 
household, some knowledge of the care and maintenance of 
the apparatus should be taught her. 

Perhaps the E.D.A. and other parties interested have 
not lost sight of the fact that the adoption of such methods 
would lead to a better understanding of the possibilities of 


Electrical Tralaing th 
for Women. 


the various appliances, which, with better treatment, would 


last longer. 

Such a course of study would not only be beneficial to 
the housewife, but also to the electricity supply authority 
and the dealer in such appliances; for, with better under- 
standing, more would be sold and more electricity used. 

It should not be difficult to formulate some such scheme 
in this country. An educational campaign would abolish 
the timidity with which most women regard electricity, 
and restrain a few of the bolder souls who, by their 
ignorance, cause so much unjustified censure to fall upon 
the industry. 


ELSEWHERE in this issue we give 


"ES AM & particulars of a design for a 300,000- 
in USA, К.У.А. steam-electric generating station 


which, we believe, may be regarded as 
embodying the latest American ideas on super-power 
stations. At the present stage of progress, whatever the 
future may have in store, the main features of a large 
power station are fairly stereotyped, and variations must be 
looked for only in the general arrangement, the selection of 
known methods and apparatus, steam pressures and temper- 
atures, &c.; nevertheless, there is considerable scope for 
improvement on current practice, and in several respecta 
the proposed design differs materially from its forerunners. 
It will be noted that the steam pressure in this case is 
350 Ib. per sq. in., superheated 350° F., so that the maximum 
temperature of the steam is about 780° F., near the melting 
point of zinc. The heated air from the turbo-generators is 
fed to the boilers, and the economisers are supplemented 
with pre-heaters, while the jet condensers of the separate 
“ house " turbines are operated with the condensate from 
the main turbines—a novel scheme. The boilers also 
present new features, tending towards simplicity, and over- 
head coal storage is reduced to 8 minimum. 

It is interesting to observe that the generating sets are 
of 35,000-kw. rating. It is very questionable whether it 
is advisable, on the всоге either of economy or expediency, 
to concentrate much more than this in a single set, even in 


the largest station. 

In the course of a discussion on the development of 
electric power supply before the American I.E.E., also 
reported in our pages to-day, it was claimed that the 
kilowatt-hour could be generated with a consumption of 
less than 1:5 lb. of good coal with generators of 60,000 
to 75,000 kw., and station outpute up to 500,000 Kw. 
were considered, with transmission lines operating at 
250,000 volte. Such proposals are exceedingly interesting, 
and we believe that they afford a true indication of the 
magnificent prospecta that lie before the electrical engineering 
industry, not only in the United States, but in this country 


also. 
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DISTRIBUTION MAINS FOR NEW HOUSING SCHEMES. 


By H. WILSON, Mains 


MosT mains engineers have during the last year had 
put before them a block plan of a new estate comprising 
anything up to two or three hundred houses, and have 
had to consider the best arrangement of mains to supply 
these houses with electricity. 

This should be to them а problem requiring careful 
consideration, and at the same time, an opportunity. 
A problem, because at the least initial cost they have to 
give the best possible service, not only for immediate 
needs, but with an eye for possible requirements during 
the life of the mains which they are laying. It should 
be an opportunity, because never before have we had, 
so to speak, a clean slate to start on. Hitherto we have 
had to make the best of mains already laid ’’—and 
often not laid with a view to ease in maintenance. We 
have had up to now to deal with houses built in pairs, 
with often a great uncertainty as to the future develop- 
ment of the roads in which they are erected. We now 
have to deal with complete estates—with the concen- 
trated accumulation of six years’ building. This gives 
us a much better chance to strike out from the old 
approved methods, and to profit by the difficulties which 
we have encountered in the past years. 

The demand of the estate in question will probably 
make it impossible to supply from distributors already 
in the neighbourhood, and will usually mean a new 
feeder from the generating station or the nearest sub- 
station. The nature of the feeder will, of course, de- 
pend on the type of generating plant in use at the 
works, but the suggestions set out below will apply 
either to a direct or alternating current supply. If 
the supply undertaking is fortunate enough to have 
an E.H.T. supply for outlying districts, the feeder will 
take the form of a 3-core, н.т. feeder finishing up in 
a static sub-station, which should be as nearly as pos- 
sible in the centre of the new estate. 

Now, assuming that the supply is to be given by 
means of a 3-phase, 4-wire system, with the consumers 
connected between one phase and the neutral, a four- 
conductor main in each street is a clumsy arrangement, 
and unnecessarily complicated. It is a difficult main to 
connect service cables to, and, when the houses have 
been connected in equal numbers between each of the 
three phases and the neutral, there is no control of 
the balance of the phases, z.e., of the relative load on 
each phase. In the early days of the supply, with only 
lighting in use, this will be quite satisfactory, but 
with the gradual installation of heating and cooking 
apparatus in some of the houses, the system will in- 
evitablv get out of balance, and there will be no easy 
means of correcting this. 

As an alternative system the laying of a two-con- 
ductor distributor along the front of each row of houses 
has many advantages; moreover, if the main is dipped 
in and out from house to house, the main and service 
cables can be combined, and all underground joints 
and T-boxes can be dispensed with. This calls for a 
special cut-out on the consumers’ premises which re- 
places the usual T-box on the main and the ordinary 
two-pole cut-out usually fixed. 


A brief consideration of the accompanying diagram— - 


which is of an actual housing scheme now under con- 
struction—will be better than a great deal of descrip- 
tion. 

8 is a static sub-station from which three feeder 
cables are taken to feeder boxes A, B, and C, situated 
in the rectangular bases of lamp columns. The feeder 
cables are not shown on the diagram, in order to avoid 
confusion with the distributor cables which are. Each 
feeder cable consists of а concentrio cable with two con- 
ductors, the outer being a 0.1 sq. in. conductor con- 
nected to the neutral point of the transformer, and the 
inner being а 0.2 sq. in. conductor supplied from one 


Superintendent, Maidstone. 


phase. Тһе copper has been cut down in the neutral 


conductor, as when the system is in a state of balance 


this conductor should carry no current, and the neutral 
conductors are inter-connected at eacli of the distribu- 

The four points marked L' are 4-way distribution 
boxes also situated in lamp column bases. | 

In the case of the 24 houses marked in groups as 
D, E, F, G, and H, the distributor which is dipped 
in and out from house to house is a .022 sq. in. twin, 
paper, lead, armoured cable laid direct. All other 
distributors consist of 0.05 sq. in. twin cables of similar 
construction. | 

Should the distributors become overloaded due to 
increased load for cooking and heating, it is proposed 
to extend the feeder cables from the points А, B,.and 
C, to the four distribution boxes marked ''L." 

The advantages to be claimed for the system here 
set out may be summarised briefly as follows:— 

1. 16 gives а permanent control of the balance 
because the area supplied by each phase can һе 


- 
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Fic, 1.—DIAGRAM ОЕ DISTRIBUTION SYSTEM. 


altered by adjustment of the links in the lamp column 
distribution bases or in the houses. 

2. It gives а duplicate supply to most of the houses, 
as by feeding from two ways a faulty length of 
cable between two houses can be disconnected without 
opening the ground, and can be dispensed with for the 
time being, without leaving any consumer disconnected. 

J. It gives great accessibility to the mains, in the 
event of а fault developing anywhere on the network. 
Mains engineers will appreciate the fact that they can 
get at both ends of a faulty length for testing purposes 
without opening any ground. It also provides great 
facilities for rapidly localising any fault which may 
occur, and for the restoration of the supply. With the 
advent of electrio cooking this will be more important 
than’ it has been in purely lighting districts. At the 
points on the estate where a duplicate supply is not 
available, that is, where it is impossible to feed from 
both ends, it is very easy to replace a faulty length 
with a temporary overhead cable and so restore the 
supply for the time being, and in this event it is not 
necessary to open the ground to clear the fault before 
the supply can be restored to consumers past the point 
of breakdown. | н Sens | 
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4. The system as set out should be fairly immune from 
breakdowns., It has been the author's experience that 
faults do not often occur in the middle of len ths of 
armoured cable laid direct, but usually at points ut 
which the cables have been worked, such as service T- 
boxes or joints. я 
,, 9,, By the use of armoured cables laid direct, а largo 
proportion oi unskilled labour сап be used in the in- 
stallation. 

6. It gives the full capacity of the main in each 
house. 

Apart from the question of supply to the new houses, 
the following points should be kept in mind in the 
design of the sub- station: 

; 1. Space should be left for spare н.т. cubicles so that 
in the future the E, r. supply сап be extended further 
afield with a minimum expense and disturbance of 
existing arrangements. 

‚ The static sub-station which the author has in mind 
is one of several distribution points on a partly com- 
pleted, н.т. loop main. It is hoped eventually to com- 
plete this loop main back to. the ш: station 
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through other distribution points so as to have a dupli- 
cate supply at each point. It would then be possible 
to cut out any one section of the loop and still supply 
at all paints. 

2. Space should be left either for increasing the size 
of the transformer or for putting in an additional one. 
The: probable increase in the heating and cooking de- 
mand in the next few years is a debatable matter, but 
the least we can do is to allow for a substantial increase 
for these purposes. 

3. Where old mains supplying adjoining districts 
run anywhere near the new sub-station they should be 
diverted into it where possible—even if they are direct 
current mains—as it may be desirable to take them 
over on to the new supply at some future date. In the 
author's own case, a three-wire р.с. distributor passes 
within 200 yards of the new sub- station, and this will 
probably be taken in and out of the sub-station with 
a view to changing over to an A.c. supply on account of 
increasing load and distance from the generating sta- 
tion. 

It is suggested that the two D.C. outers up the 
road, and the two outers down the road will make 
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Fic. 2.— DETAILS ОР Сот-оот Box. 


four circuits which can be balanced up with the new 
houses on the 3-phase supply. The 3-phase voltage, 
one phase to neutral, is 230 volts with 400 volts between 
phases, while the D. C. voltage is 230 volts outer to neu- 
tral, and as the district in question is a residential 
one without large power consumers, it is hoped to 
accomplish the change-over without much disturbance 
other than the changing of the consumers’ meters. It 
should be kept in mind that under modern conditions 
most power is generated as A. C., and if it can be dis- 
tributed as such it saves loss both in conversion and 
distribution. 

The cut-out box used in the houses replaces the 
ordinary cut-out and also the T-box ‘used on the 
main, and must therefore be of special construc- 
tion (fig. 2). Тһе first batch of these had to be made 
during the moulders' strike, and consisted of rectangular 
boxes 15 in. by 7 in. by 4 in. deep, made of stout sheet 
iron and treated with a preservative paint. The front 
of the box is removable, and is made in two sections. 
The bottom of the box consists of а rectangular hard- 
wood bush po on two sides so as to slip into the 
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sheet metal box. This bush can be cut througn the 
middle so that the front half can be slid in a‘ter tke 
cables are in position. The bottom section Si the metal 
front, which is 4 in. in height, forms the front of the 
sealing trough, and is held in position by two set- 
screws. It is not put in until the work on the cables 
is completed, so as to give every facility to the cable 
jointer when opening out the cables. The fittings in 
the cut-out box consist of two horizontal 1 in. by 3 in. 
copper strips as shown, the top one being the live con- 
ductor, the lower one the neutral. The top bar is set 
2 in. further back in the box than the bottom one, so 
that the conductors coming up to it shall clear the 
bottom bar. The bars are supported on hard-wood 
blocks, from which they are insulated by an ordinary 


3ueter board insulator and mica washers. 


Each cut-out will take if necessary three .05 sq. in. 
twin cables, which permits of any cut-out being used 
practically as a three-way box. It is proposed to run 
all street lamp services from the nearest house by means 
of a .013 two-core paper, lead, armoured cable taken 
off the bars in the cut-out. 

The lamp columns are of the usual type of small 
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column except that the bases for 18 in. above the ground 
are rectangular and are 12 in. by 10 in. The under- 
ground portion or root is made as а separate casting, 
and the column will be lifted on to this and secured by 
four bolts after the sealing ends and rubber tails have 
been put on the incoming cables. The bars in the lamp 
columns will be arranged and supported as in the con- 
sumers’ cut-outs, and the feeder cables will run with 
the distributors on to these bars. There will be no 
fuses other than those on each phase in the sub-station, 
it being the author’s experience that fuses in distribu- 
tion boxes, unless under constant inspection, have to 
be set at such a high value to avoid overheating, that 
they seldom operate satisfactorily when required, and if 
set only slightly above the working current they are 
very likely to operate through overload and age, when 
not required to do so. 

All cables will be carefully labelled at the start by 


means of a stamped zinc label attached to the rubber 
tails below the bars, and a tracing showing. posftion 
of all feeders and distributors on the estate will be 
framed and hung up ready for reference, in the ub- 
station. . | 

As previously stated, spare ways will be left in all 
feeder and distribution boxes so as to extend the feeders 
to the distribution boxes should the future developments 
require it. ‚ка 

Since writing the above, prices and particulars of а 
cut-out on the lines indicated for dipping cables in 
and out, have been received. These prices compare 
very satisfactorily with the combined cost of an ordinary 
cut-out and T-box, and the fact that а cut-out of this 
description will very shortly be on the market for im- 
mediate delivery in large quantities, should make the 
dipping-in system very popular with those responsible 
for the mains and services to the new housing schemes. 


CHARGING ELECTRIC. BATTERY HAND LAMPS. 


By G. J. DUCKETT. 


THE charging of electric battery hand lamps is usually done 
in а more or less happy-go-lucky way; users of lead-plate 
sulphuric-acid cells do not appreciate their delicacy, of 
which there is no gainsaying, but acid cells properly charged 
and used (that is, not allowed to stand disc ed, when 
sulphation seta in and causes disintegration of the positive 
plates and swelling of the material, eventually bursting the 
celluloid case, and resulting in total destruction of the cell) 
are a most reliable type of electrical apparatus. The writer 
forsees a great future for the small-capacity electrical 
Storage battery, and therefore a few remarks on the system 
of charging he has devised may be of some value to those 
who intend utilising electric lampe 
in lieu of the old-fashioned gas or oil 
hand lamps. 

Many people have an unfounded 
horror of things electrical; owing to 
lack of instruction, or too great caution, 
they fight shy of any apparatus which 
looks electrical. I have borne this 
point in mind when devising a charging 
set which is capable of charging any 
number of cells up to six at one time. 

Moreover, one or more cells can 
be taken off charge without interfering 
with the remainder, and it is not 
necessary to switch off the current for 
the purpose of putting on or taking off 
а cell, as there is no actual breaking 
of the circuit, and therefore no fusing 
of the contacts. 

The potential difference between the 
battery-charging terminals is approxi- 
mately 2°5 volts when the battery is on 
charge, but when the battery is taken , o 


— 


ruinous to the battery. As I have mentioned before, the 
voltage across the battery in the arrangement I аш 
describing cannot at any time exceed 24, therefore a break 
in the cell as above described will not ignite the gases con- 
tained within the cell, the voltage being insufficient to cause 
current to bridge the gap and set up arcing. — — 

The sketch, fig. 1, shows a general view of the charging 
arrangement, which is capable of charging up six cells at a 
time, and fig. 2 shows the general wiring diagram. 
Say, for instance, that No. 4 cell is fully charged and is 
required, the cell is pulled forward and lifted out of 
the guides; the action of removing the cell shunta the 
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250 volts. 

It is common knowledge that the 
gases given off the plates of accumula- 
tors when on charge, have, if combined 
with & certain amount of air, very explosive properties ; 
therefore, it will be readily seen that if a cell is defective 
internally, that is, say, if a lug is broken away from the top 
of the plates, there is a tendency for high-voltage current 
when charging off 250-volt mains to pass across the gap at 
the break, and the voltage is sufficient to set up an arc of 
sufficient intensity to ignite the gases contained within the 
celluloid case. Such an explosion of the gases is, of course, 
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Fias, 1 & 2.—ARBANGEMENT FOR CHARGING BATTERIES, AND 


DIAGRAM OF CONNECTIONS, 


main current through the 24-volt lamp immediately above 
the cell compartment, and it lights up, thus indicating that 
the cell compartment is empty. | | 

It will now be seen that it is impossible to put a cell on 
charge inaccurately, and, therefore, it is not necessary to 
use pole-testing paper, &c., as is customary with the 
ordinary type of charging apparatus. If a cell is defective 
(say a broken lug internally), and is put on charge, the 
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defect is indicated by the illumination of the 24-volt lamp 
according to the internal resistance of the battery set up 
by the fracture in the lug. For instance, if the defect sets 
up & resistance which raises the battery terminal voltage to 
12 or 15 volte, the indicator lamp will glow & dull red, 
which, of course, draws the operator’s attention to the matter, 
and the battery is pnt on one aide for inspection. 

Although there is no necessity to touch any of the live 
parts of the apparatus, if by chance a pair of battery termi- 
nals are bridged across by hand, the potential difference 
between them is so small that even the slightest shock is 
very unlikely. Therefore, although at first sight the 
apparatus appears to consume more current than the ordinary 
series method, there is very little in it, the actual loss being 
004 unit per charge. 

The cost of charging six 2-volt, 25-ampere-hour cells 
from a 250-volt main is as follows :— _ 

250 volte x 25 ampere-hours = 6,250 watt-hours, or 
6:25 units, which, at 2d. per unit, = 18. Id., or 2d. per 
cell, when six are on charge at one time. 


The 24-volt indicator lamps and resistance consume 
2 amperes at a terminal voltage of 24, therefore their resist- 
ance is 24/2 = 12 ohms, but when the cells are on charge 
the 24 volts are reduced to 2:0 volta, and, therefore, the 
current then flowing through this circuit is 2/12 = 0°16 
ampere, ог 0°16 x 2 = 0'32 watt, or for a complete 
charge it becomes 3'8, say, 4 watt hours, or 4/1,000 x 2 
== 0°0084. 

The principal claim put forward for this method of 
charging accumulators is that it is entirely foolproof, 
and the cells can be charged up by an inexperienced 
person; there is no technical process to go through, ан 
it is only n to put the cells in the compartment 
if they require shetelig. and to pull them out of the 
compartment when fully charged. The best method of 
ascertaining when the cell is fully charged is to take 
the density of the electrolyte with the ordinary simple 
bulb hydrometer. 

Fully charged cells should give a reading of 1:250 
specific gravity. 


THE Е.Е. (SCOTTISH CENTRE) VISIT TO KINLOCHLEVEN. 


[BY OUR SPECIAL REPRESENTATIVE. | 


On Thursday, June 10th, a party of members of the 
Institution of Electrical Engineers and their friends 
left Glasgow for a three days’ tour in the Highlands. 
The excursion was the outcome of an invitation by Mr. 
W. Murray Morrison, general manager of the British 
Aluminium Co., to visit their works on Lock Leven. 

The revival of interest in Scottish water power, the 
somewhat mysterious glamour which hangs over the pro- 
cesses of aluminium making, and the pleasant prospects 
of good company and glorious scenery all combined to 
lure about sixty members up into the North-West. 

Going by the West Highland Railway, the journey led 
by mountain and loch and across the desolate Moor of 
Rannoch—where only startled herds of deer broke the 
empty solitude of the boulder-studded waste; then by 
tumbling rivers and fresh birchwoods to Fort William 
at the foot of snow-capped Ben Nevis. | 

Fort WILLIAM. 

Here the party was marshalled by Mr. William 
McWhirter for a tour of inspection of the local electri- 
city works.* 

The Fort William Electric Light Co.’s plant affords a 
pioneer example of highland town lighting by means of 
water power. The head of water is 100 ft., and two 
(rilbert Gilkes Vortex turbines, each of 100 н.р., drive a 
pair of General Electric Co.'s p.c. generators at 650 
revs. per minute. 

The main turbines are situated at Blamafoldoch, 2 
miles across the hills from Fort William, and the energy, 
at D60 volts, is conveyed by bare overhead lines to a 
battery and distribution station in the centre of the 
town. The town station has, in addition to the battery, 
a small emergency water turbine and a 40-n.P. Hornsby 
oil engine, both arranged by belt to drive a battery- 
charging dynamo, the output of which is 70 amps. at 
490 volts. 

The standard lighting pressure in the town is 150 
volts, and the power pressure is 300 volts. The battery 
is divided in the centre, with regulating cells at either 
end, and is charged as a single unit. The town station 
plant includes a small booster for regulating the pres- 
sure of a pair of feeders which go overhead to Corpach 
— & distance of about four miles. | 

Mr. MeWhirter, while not responsible for the original 
` lay-out of the scheme, has been superintending the 
supply for the last 20 years. Two typical examples of 
trouble peculiar to highland installations have been 

dealt with by him. Опе of these was frequent inter- 
ruption by static discharge from the overhead mountain 
lines. This was effectively stopped by the fittings of 
_hon-gap carbon arresters connected to large earth plates. 


* Described in the ELECTRICAL Review of March 5th, 1897. 


The other annoyance was the pitting of the 25-in. steel 
pipe line at the turbines. The pitting was on the outer 
surface of the pipe, and was caused by the peaty water 
in which it lay. It has now been raised on piers to put 
it above the influence of the corrosive inoisture. 

The new diamond-cutting factory of Mr. Bernard 
Oppenheimer was also visited, this being now one of the 
chief power loads on the town supply. The factory is 
an offshoot from the larger one established at Brighton, 
and affords congenial work for disabled soldiers, who 
are pleasantly housed in the imposing hotel building 
adjoining. The processes of cutting, grinding, and 
polishing the stones were watched with interest.. The 
mills and lathes are driven by five G. E.C. motors, having 
а total output of about 50 н.р. 

The vibration caused by the high speed of the polish- 
ing disks, together, with the need of individual lamps to 
light each mill, combined at first to produce a high 
mortality in filaments. It has been fougd, however, 
that Ediswan traction type lamps stand up to the severe 
conditions caused by vibration and constant handling. 


KINLOCHLEVEN. 


The visitors were up early on Friday morning fox the 
23-mile motor run to the head of Loch Leven. The 
journey, despite the qualms of those who occupied the 
seaward seats, was safely accomplished, and at eleven 
o'clock the party reached the strange town of Kinloch- 
leven, which lies deep between the mountains. 

After passing glens and caves, inhabited only by the 
ghosts of long dead clansmen, and having scanned miles 
of rocky coast line where not a smoke curl is visible, ane 
experiences à shock on coming upon Kinlochleven, with 
its wharves and electric locomotives and its shops with 
wedding cakes advertised for sale. Kinlochleven is a 
fully equipped town with about 1,500 inhabitants, and 
while there are churches, schools, and a police office, the 
dominating feature is the power house with its impres- 
sive column of parallel pipes sloping up the hill side. 

The power house is à spacious, well-lit, rectangular 
building having 11 large and two smaller turbine sets. 
Each set consists of & Pelton wheel turbine and two 
D.C. generators on one shaft. 

The larger or main sets are used each for a battery 
of furnaces, and the sinaller sets are for power, lighting 
and exciting. | 

Under the floor and along the length of the power 
house are a pair of aluminium busbars, which enable 
any set or group of sets to be coupled to any battery of 
furnaces. 

The main turbines have a guaranteed efficiency of 
80 per cent. each, developing 2,900 B.H.P. at a head of 
900 ft. and at 300-400 revolutions per minute. They 
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have two water jets, and on the majority of the machines 
the governors are of the hydraulic type, operating gun- 
metal spear-head valves. Two of the sets have oil-con- 
trolled governing gear ; while these are more sensitive, 
they are also more complicated. The users appear to 
favour the more robust water governors for furnace 
york, where very fine voltage regulation is not essential. 

The main generators are shunt-wound, without inter- 
poles, and have slot-wound drum armatures. The two 
generators coniposing & set are connected in parallel, 
and the maximum output of each pair is 2,200 kw. at 
916 volts D.C. 

Electrical regulation is provided to prevent flashing 
over, which might occur through differences in the cur- 
rents flowing in the two armatures on one shaft. The 
field circuits are separate up to their rheostats, but have 
a common return in which is placed the cut-out. The 
cut-out is operated by two solenoids. One pressure 
solenoid breaks the field circuit when the terminal volt- 
age rises to 350, and the current solenoid is connected 
across the two leads of the same polarity on one pair of 
dynamos. It is adjusted in relation to the voltage sole- 
noid so that an out-of-balance current short-circuits the 
field through а discharge resistance. 

The two smaller turbine sets are of approximately half 
the capacity of the main furnace sets. While they also 
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Тнк Ботове or Ѕсоттвн WATER Рожен. 

After the inspection of the power house, the British 
Aluminium Co. entertained the party to luncheon at the 
Tartan Hotel. Mr. E. E. Eccles, the assistant general 
manager, formally welcomed the Institution representa- 
tives, and gave them some idea of the difficulties attend- 
ing so unique an enterprise as the establishment of a 
great industrial community in the heart of the high- 
lands. One realised that the present satisfactory position 
of the company, as well as being a victory over Nature, 
was also somewhat of a triumph over human nature. 
He urged on the visitors the need for developing more 
and more the resources of the Scottish Highlands, and 
hoped that they would use their influence to conserve 
the power which was running to waste and so give 
encouragement to the Highlander to remain among his 
native mountains. 

Mr. W. B. Hird, the chairman of the I. E. E., Scot- 
tish Section, in reply, thanked the Aluminium Company 
and its staff for their welcome, and pointed out that 
during the last session much attention had been given 
by the Section to the question of the development of 
highland water power. 

The Resident Manager, Mr. R. P. Tod, furnished 
some interesting facts as to costs and construction of 
the works, and mentioned that the factory had run 

without stoppage for the last 10 

years. Не announced the arrange- 

ылынын. 120. inents which had been made for the 

further entertainment and instruc- 

N^ tion of the company, and, as an in- 

t citement to effort, he indicated that 

& prize had been provided at the dam 
for the persons who got there first. 

THe Pipe Track. 

The majority of the visitors then 
set out upon the serious business of 
the day—the exploration of the pipe 
track, the conduit, and the reser- 
voir—and for the first part of the 
ascent шапу made use of the old road 
cut through the highlands by 
General Wade. Ву means of this 
road they reached the lower pen- 
stock-chamber, which is placed about 
| 14 miles from the power-house. The 
P TIER ӘР level of the spillweir at this point ;x 


VIEW or KINLOCHLEVEN. ALUMINIUM. WORKS. 


have two р.с. generators on one shaft, these are capable 
of being used us independent machines, each of different 
output and voltage. ‘The two larger machines on each set 
are shunt-wound, and are used for lighting the factories 
and village and for supplying auxiliary motors, each 
single generator having a maximum output of 550 kw. 
at 276 volts. The other two generators ure of the com- 
pound-wound traction type, having a maximum output 
of 94 Kw. at 550 volts. These are employed to feed the 
electric locomotives and the cranes on the wharves. The 
main generators for furnaces, the supplementary sets, 
and also the locomotives are of Dick-Kerr manufacture. 
The turbines and their governing gear are by Escher, 
Wyss & Cie., except the latest addition to the main sets, 
Where the turbine is of Gilbert Gilkes's make. 

The extraction of aluminium provides an ideal load 
for a hydro-electric scheme, and the load at Kinloch- 
leven is, approximately, 20,000 Kw. continuously night 
and day. 

The visitors were impressed by the cleanliness, the 
simplicity, the comparative quietness, and the even tem- 
perature of the power house. А peep through a window 
was permitted at the electric furnaces at work. In 
addition to the manufacture of aluminium, the com- 
Pany makes its own carbon electrodes in special fur- 
"ac. The connections between generators, furnaces, 
c., and the overhead pole lines in the yards are of bare 
aluminium, 


977 ft., and the water here enters 
six welded steel pipes each of 39 in, 
diameter. The pipes are anchored 
to the hillside by massive concrete blocks, and go down 
to a pair of main bus-pipes to feed the turbines. As 
the turbine level is 42 ft., the net static head is 935 ft. 
or 406 lb. per sq. in. Air and scour-valves are fitted 
to the pipes. Muff joints are used except at anchor 
blocks, where flanges are employed. 


Tur Сохршт. | 


To the lower penstock-chamber, from which the steel 
pipes slope steeply down to the power-house, the water 
is led in a covered concrete box conduit from the reser- 
voir. The conduit is 34 miles in length, and runs 
along the southern side of the Leven valley. The con- 
duit slope is only 1 in 1,000. The conduit measures 
8 ft. by 8 ft. inside, and normally there is 2 ft. from 
the surface of the water to the cover of the conduit. 
The sides of the conduit are reinforced with expanded 
metal, and the inside floor is faced with a smooth grano- 
lithic skin. Expansion joints occur at 64-foot intervals 
along the straight portions of the wall. These are 
formed with an asphalt dowel and double bitumen 
strips. On the cover of the conduit the bitumen joints 
are replaced by slabs of timber. р 

The party, considerably thinned out, both as а party 
and individually, walked along the top of the conduit to 
the dam, and the course lay over arched gullevs and 
chasms and under precipitous rocks. On the right 
towered the mountain side, with here and there an in- 
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take pipe from some upper lochan, and on the left far 
below was the gorge cut by the River Blackwater. 


Tus Dax. 


The first sight of the dam is impressive. The upper 
part of the valley is blocked off by this great wall, 
measuring 86 ft, high at some parts and with a straight 
skyline of 3,112 ft. The top of the dam is 1,068 ft. 
above sea level, and it holds in check a loch resefvoir 
over seven miles long and half а mile wide. The catch- 
ment area from which the water is collected is 55 sq. 
miles, and the reservoir holds more than 20,000 million 
gallons of water. The average annual rainfall over the 
catchment area is abowt 70 in. The dam is bedded 
everywhere on solid rock. The top thickness is 10 ft., 
and the upper face is plumb for the first 40 ft., when 
there is a batter of 1 in 20 to the base. At the base 
the dam is 60 ft. from back to front at some parts. At 
the centre of the dam is the valve tower; the valves 
control three 40-in. diameter pipes. The difference 
between the levels of these three intake valves and the 
six pipe valves at the power-house is 993 ft. 

Mr. Hird had the energy and the honour to arrive 
first at the valve tower, and there for a little time he held 
a reception of the wayfarers as they came straggling up 
to inspect the tower and its interesting contents. 

It was noted that the war had made a considerable 


demand on the resources of the whole scheme. Advan- 
tage has been taken of the presence of а band of German 
prisoners to connect up Loch Eilde Mor with the reser- 
voir. This has been done by means of concrete pipes 
and 4 ft. 6 in. bore which were made in Kinlochleven, 
and stretch for a length of seme four miles along the 
hillside on the opposite side of the valley to that of the 
main conduit track. | 
THE FiwisH. 


On leaving the dam several took the old bridle path 
down by the rocky bed of the Blackwater back to the 
town of Kinlochleven. After dinner those who had not 
elected to stay the night at Kinlochleven motored back 
to Fort William. К ' | 

Saturday forenoon was spent in visiting local beauty 
spots, in which this district abounds, and while some 
were left to climb Ben Nevis or go further afield, the 
tour officially ended with the departure of the noonday 
train for Glasgow, 


The arrangements for this thoroughly enjoyable ex- 


‘cursion were chiefly in the hands of the Scottish I. E. E. 


Hon. Secretary, Mr. Joseph Taylor, and those of Mr. 
Thomson, of the British Aluminium Co. Perfect weather 
and the hospitable services of the ladies and the staff at 
Kinlochleven did much to make the visit a delightful 


memory. D. S. M. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


New Cooking Apparatus. 


Among the latest products of the BRITISH ELECTRIC TRANS- 
FORMER CO., Lrp., 50, Oxford Street, W. I, are the ovens and 
boiling table illustrated in fig. 1 and the plate heating cup- 
board shown in fig. 2. The boiling table measures 6 ft. 2 in. 
by 2 ft. 2 in., and has eight hot spots’’—four with 1-Kw. 
loadings and four having 1.5-Kw. loadings—each controlled 
by a heat regulating switch. The top and legs are of cast 
iron. Fig. 1 shows four ovens with hot shelves between the 
two sets, and at the top. The total maximum loading is 
1,500 watts controlled by switches designed to put in various 
combinations of the heating elements. The cupboard (fig. 2) 
is of oak, and measures 24 ft. by 14 ft. by 2 ft. 10 in. It 
ig divided into two compartments having drop doors fitted 
with nickel-plated handles and tups—the latter being utilised 
as hot plates. The interior ія lined with aluminium lagged 
with asbestos. Тһе. total maximum loading is 1 kw. Racks 
to hold 2 plates may be fitted or the cabinet may be used 
for keeping food warm. 


Ба. 1.—Воплха TABLE AND OVENS. 


House Lighting Plant. 


Messrs. MarK WEBBER, Їлїр., Church Acre Works, Guild- 
ford, have sent us particulars of an efficient and economical 
single cylinder petrol engine suitable for supplying lighting 
and power to a country house. The Webber engine, 
which is illustrated in fig. 3, possesses many good points, 
among which may be included the low fuel consumption 
which is obtained by a number of devices. The piston, fric- 
tion is reduced by the use of a slipper piston, and the crank- 
shaft is mounted on ball-bearings. Forced lubrication of the 
big end is made by an oscillating plunger pump without the 
use of pipe work, the oil being delivered through the plunger 
itself. Тһе camshaft and cams and bearings are contained 
in a trough which is filled with oil flung out from_the big 
end, and are consequently always immersed. The overflow 


from this trough feeds tbe timing gears and governor. The 


use of very light reciprocating parts eliminates a great deal 
of vibration. The magneto is operated by a chain drive, and 
the chain runs in an oil bath. ing water is applied direct 


Fic. 2.—Oak PLATE-HEATING CUPBOARD. 
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io valve seats where it is moet needed, and all working parte 
are easy of access. The dynamo can be coupled direct to the 
shaft of the engine, and fixed on the same bedplate. The fuel 
consumption of this engine when running on petrol is about 
.6 pint per B. H. p.-hour, and the lubricating oil required is 


Fic. 8.—Тнь '' WEBBER " ENGINE. 


012 pint per B.H.P.-hour. The size of the lighting sets’ ranges 
from 2 to 16 B.H.P., or from 1-to 9 kw. These machines can 
be adapted to run on gas or paraffin by making the necessary 
alterations in valves and ignition. 


New Wiring Devices. 


Mr. Н. WRTIE, A. M. I. E. E., 1, Cumberland Street, Deans- 
gate, Manchester, has sent us details of some new wiring 
devices he has recently designed. Опе of these, a Univer- 
sal connector box, is shown diagrammatically in fig. 5. Ву 
means of this it is possible to obtain any combination of ways 
for two or three or four wires while ensuring that no other 
openings are left in the box. The object is attained by divid- 
ing the circumference of the box into sixteen equal parte, 
alots being cut at 1, 8, 4, 5, 6, 7, 9, 11, 13, 14 and 16 as shown 
in the diagram. A tight-fitting lid has four openings at 


470 


/0 . 


" Я | 9 , 
Ба. 5.—'* UNIVERSAL "' 


Fia. 4.—BONDING CLAMP. 
CONNECTOR Box. 


90 deg. By revolving the box it is then possible to obtain 
any combination desired (4-way, tee, straight through or right 
angle) only the openings to be used coinciding with the slots 
in the lid.. Another device is shown in fig. 4. This is a 
circular piece of metal, fitting into the connector box, with 
four strips for binding over the cables, thus forming an 
efficient ‘‘ universal " bonding clamp and ensuring electrical 
continuity in the sheathing of the wires. 


LEGAL. 


SroBIE v. NEWCASTLE-ON-TYNE ELECTRIC SuPPLY Co. 


Tue action brought by Mr. Victor Stobie, carrying on busi- 
ness as the Stobie Steel Co. at Dunston-on-Tyne, in the 
County of Durham, against the Newcastle-on-Tyne Electric 
Supply Co. came before Mr. Justice Peterson in the Chancery 
Division upon an adjourned summons on June 8th, and was 
continued on subsequent days. 

Mr. Tomuin, K. C., appearing for the defendant company 
(the Electric Supply Co.), said that the summons had been 
issued to determine a question that had arisen in taking an 
account directed by a judgment of his Lordship on April 30th 
last year.* The account ordered was one relating to the profits 
made by Mr. Stobie in his business, hig Lordship having. held 
that under certain agreements the defendants were entitled to 
share in those profits. The matter went before the Master n 
Chambers, when Mr. Stobie produced two balance sheets of 
profit and loss. A question then arose which the Master 
was not in a position to determine, in consequence of which 
this summons was Issued. It asked for a declaration that new 
works established by the plaintiff adjacent to the works at 
Dunston-on-Tyne formed part of the assets of the Stobie Steel 
Co., and were not the property to which the plaintiff was bene- 
fcial entitled, and that the business carried on by the 
plaintiff at the new works under the title of the Stobie Con- 
struction Co. formed part of the business of the Stobie Steel 
Co. and that accounts be ordered upon the footing of such 
declaration. Counsel contended that defendants were entitled 
to a share in the profits of the Stobie Steel Co. under agree- 
ments which he read, and said that since his Lordship's judg- 
ment Mr. Stobie had adopted the name of Stobie Construction 
Co. in relation to the new works with a view to excluding the 
Newcastle Electric Supply Co. from their share of the profits 
from this undertaking. It appeared that in June 1917, there 
were for sale certain works adjoining the, works of the Stobie 
Steel Works at Dunston. These were known as the Bradley 
Willams Works, which were used for the treatment of ore. 
Mr. Stobie went to the committee with & proposal that these 
works, which were then in the market, should be purchased. 
The committee asked Mr. Stobie to get out an estimate for pur- 
chasing and equipping them. What Mr. Stobie proposed was 


. to set up there an electric furnace plant for the manufacture 


of white pig iron. At the next meeting of the committee on 
June 20th Mr. Stobie reported that he had bought the Bradley 
Williams Works for 42.000, and that he . to install 
a furnace for the manufacture of pig iron and after the war 
to install cogging or rolling plant. Cogging or rolling plant 
was acquired for converting steel ingots into billets. The 
Stobie Steel Co. had not at the time on their works any 
cogging and rolling plant, and they sold their steel in ingots 
or got it converted into billets by outside firms. The instal- 
lation of a cogging and rolling plant would therefore be of 
great service to the Stobie Steel Co. Mr. Stobie's estimate of 
equipping the Bradley Williams Works with the necessary 
machinery was £3,000, and the committee agreed that the 
matter should go forward on these lines. | | 

Mr. Upsoun, K. C., counsel for the plaintiff, said that the 
functions of the committee had come to an end at this time, 
and they had no power to authorise anything. 

Mr. ToMLIN said that whether there was a formal authori- 
sation by the committee or whether the committee had any 
express power to authorise or not there was no doubt that 
what Mr. Stobie contemplated was submitted by him to the 
committee for approval. He further contended that the busi- 
ness established at the Bradley Williams Works was part of *he 
Stobie Steel Works, and was adininistered by one staff, the 
emploves being paid by one official. m EN 
The hearing was adjourned. : | AE 
On resuming on June 9th, Mr. Томич continued his open- 
ing for the Electric Supply Co., referring to numerous 'books, 
documenta and accounts in proof of the business relationship 
between the parties. d MEM AE : i | 
Mr. Upsoun contended that the two businesses were dis. 
tinct, and read an affidavit of Mr. ‘Victor Stobie which stated 
that from 1906 thenceforward he carried on at Sheffield 
the business of designing and building works and plant 
such as steel-smelting furnaces and colliery plant manu- 
factured in accordance with several inventions made by him 
and protected by letters patent. Не was also a consultant in 
metallurgy, and such business he referred to as his construc- 
tion business. This included the purchase of eteel plates and 
other sections of constructional steel and the cutting, proving 
and riveting together of such steel to form furnace and other 
works plant, purchasing motors, transformers and other elec- 
trical apparatus. The business carried on under the style >f 
the Stobie Steel Co. mentioned in the agreements in this case 
was a business entirely different and distinct from his con: 
struction business. [t consisted of the purchase of steel scrap 
and ferro-allovs and the melting by means of electricity of such 
scrap and alloys into a liquid form in a chemically controlled 
bath and the casting of the liquid steel into the form of ingots 
to be sold to manufacturers. It did not. comprise any con- 
structional work. It was not true that his constructional 
business was in any way a part or an extension of that carried 
on under the name of the Stobie Steel Co. It had become 
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very difficult in consequence of the war to get regular supplies 
of scrap steel, ferro-alloye and other materials for the steel 
works, and it was necessary to acquire and store a large 
amount of them. "There was not sufficient space at the steel 
‘works to store this material, and before he was able to restore 
his construction business be permitted, as a temporary 
expedient, the storage of scrap steel in considerable quantities 
at the new works. In 1918 he commenced to fit up the new 
works with plant and with his own Stobie electric furnaces. 
The business carried on there occupied exclusively about three- 
quarters of the works, and he carried on the construction 
business there under the style of the Stobie Metallurgic Con- 
struction Co. For the purpose of his construction business he 
had taken over from the steel works goods at the price at 
which they were sold in the ordinary course of business, the 
cost of such goods being debited and credited in the books of 
the two companies. That had also been done when men had 
been engaged in either business while in the employ of the 
other. There had been no community of business as between 
the steel works and the Bradley Williams Works. 

Mr. R. P. Зголм, director and manager of the defendant 
company, gave evidence in support of the defendant's case 
to the effect that there was ample room on the site of the 
Stobie Steel Works to store the scrap metal required, and said 
tbat to the best of his recollection the Control Committee of 
the Stobie Steel Co. approved of the purchase of the new 
works, the object of which was to extend the steel works. 

The hearing was continued on June 10th, when further 
evidence was given to prove that the new works were carried 
out for the Stobie Steel Co., who had been debited with the 
charges for materials and labour. 

The evidence of other witnesses was taken on June lith, 
when the hearing was adjourned until June 16th. 


(To be continued.) 


Morrow v. STEPNEY CORPORATION. 


In the Chancery Division, on June 9th and 10th, Mr. Justice 
Р. О. Lawrence was engaged in hearing an action against the 
Stepney Corporation to restrain them from causing a nuisance 

d &moke, &c., from their electric power station at Lime- 
ouse. 

Mr. Owen Thompson, K.C., and Mr. R. S. Northcote were 
counsel for the plaintiff, and Mr. Jenkins, K.C., with Mr. 
J. Е. Harman, appeared for the defendants. 

The plaintiff carried on the business of a mast, oar, and 
scull maker in Brightlingsea Place, Limehouse. His pre- 
mises consisted of a workshop, a dwelling house, and a timber 
yard, which were opposite to the defendants’ power station. 
His allegation was that the grit and ashes from the works 
caused him and his family great discomfort, and created an 
intolerable nuisance, and he asked for an injunction to re- 
etrain the Corporation from continuing to discharge grit and 
asheg from the chimney stack of the works. At the defen- 
dante’ works there were 13 boilers, nine of which were 
generally in use, and eight or nine chimney shafts about 
80 ft. in height. They consumed about 40,000 tons of coal a 
vear, and they supplied about two square miles with elec- 
tricity, and had some 3,800 customers for electric light or 
power. 

Mr. Justice P. О. Lawrence, after hearing evidence and 
the arguments of counsel, in giving judgment, said that, :n 
his opinion, the plaintiff and his witnesses had given their evi- 
dence very fairly and without exaggeration, and he (plain- 
tiff) had proved to his satisfaction that the effect of the gnt 
and ashes from the defendants' chimneys deposited upon 
his premises was to block the gutters and stack pipes on his 
workshop and to cause the premises to be flooded when it 
rained. Further. the gritty deposits penetrated the cracks 
in the timber in his yard with the result that when he worked 
at the timber the edges of his tools were blunted. Plaintiff 
also showed that his dwelling house wae rendered so uncom- 
fortable by the gritty dust and ashes which fell on the beds 
and clothing that he was justified in moving to another house. 
The evidence. said his Lordship, proved conclusively the ex- 
tent of the deposit, and it satisfied him beyond doubt that 
the discharge from the chimnevs of the defendants’ works 
had rendered the plaintiff's premises lesa suitable for business 
and residence. The defendants said that there had been 
delav in bringing the,action. In one sense there had been 
some delay. but it was to the credit of the plaintiff that he 
had not taken steps to stop the nuisance until it became 
intolerable. No exceptional circumstances had been proved 
hv the defendants to induce the Court to exercise its judicial 
discretion to award damages in lieu of an injunction. The 
nlaintiff was therefore entitled to an injunction which would 
he suspended for a short period to give the defendants time 
to abate the nuisance. No special damages had been proved, 
but he thought he was justified in granting plaintiff £50 as 
general damages for the discomfort which he had euffered, 
with the costs of the action. 

Tt was subsequently arranged that the injunction should 
he suspended until November 19th next. 


Вовмов AIRES Port AND Orry TRAMWAYS. 


In the Chancery Division, on Monday, Mr. Justice Eve 
sanctioned а scheme for the reorganisation of this company 
and an agreement giving effect thereto. 


CORRESPONDENCE. 
Letters recewed ws after 5 P.M. ОН TURSDAY cannot watt! 
the following мл Correspondents should forward и A RAE 


German Representation. 


Judging by the name on the envelope, we also have re- 
ceived one of the letters from the German firm of meter 
makers referred to in your Business Notes in your last 
Issue. 

We did not open it, but—not being members of the New- 
port Corporation—replaced it in the post, after writing over 
our signature ‘‘ No letters received from Hung are opened 


in this office." 
E. P. Allam & Co. 
London. 
June 19th, 1920. 
“ Situations Vacant." | 


I feel very grateful to you for the Special Notice in this 
week's ELECTRICAL REVIEW re situations vacant, and hope 
that your kind offer will be accepted by all advertisers of 
vacant situations. Personally, I have during the last six months 
replied to no less than 50 advertisements in the REVIEW; one of 
the applications resulted in an interview, about five employers 
had the courtesy to inform me that the position had been 
filled, the rest made no response whatever. However, I still 
hope to be successful in obtaining a situation. . x 


June 19th, 1990. 


We are very interested in your ‘‘ Appointments Filled” 
column, which we think is а step in the right direction; but 
we have а better suggestion to make to eolve the difficulty, 
and that is to recommend that everyone applying for a job 
should’ religiously eschew answering advertisements under 
box numbers; it is little short of an anonymous letter. The 
writer's policy with letters of that sort is to put them in the 
waste-paper basket, and he would treat advertisements under 
box numbers in the same way. Surely we are British enough 
to be able to trust each other when a berth is advertised, and 
when an honourable application is made for the same. 


For the Walsall Electrical Co., Ltd., 
J. DELEBECQUE, Works Manager. 
Walsall, 
June 12th, 1920. 


“ What is the Contractor Doing? 


Some of the remarks made by vour contributor in your 
issue of June 4th are quite correct, in my opinion. Те 
electrical contractor certainly does need to wake up; at the 
same time the electrical manufacturer has not done all that 
he could. For instance, take the leading electrical manu- 
facturers’ lists of cooking and heating appliances, and you will 
find in most instances that :— 

1. The actual current consumption of the apparatus is care- 
fully left out. 

2. There are no details as to the length of time necessary to 
do the work required. 

If these details are not given in the makers’ catalogues, they 
should be prepared to supply the contractor with suitable 
circular letters in which full details are given. 

current consumption should be stated in language easily 
understood by non-technical persons. Instead of saying 
750 watts, why not state that the current consumption is 
three-quarters of a unit per hour?“ 

T am afraid that the average electrical contractor has not the 
time or patience to prepare suitable circular letters advertising 
cooking appliances, although the value of these goods is now 
becoming well known. 

With gas at its present high price and low quality, electric 
cooking should experience a great boom, and I think it is up 
to the manufacturer to help this forward without relying too 
much upon the contractor. When the contractor sees that it 
1 i while, he will do all that is necessary with regard to 

8. 


June 8th, 1990. 


Electra. 


The Chief and the Staff. 


In a few davs the I.M.E.A. Convention will meet. and it 
would be well that the members present should take this 
particular gathering very seriously, for it is certain that there 
will be much talk and more thought over that very ominous 
word “ Schedule. First. engineers as agents of emplovers 
should remember that employés lose public sympathy when 
they fail to stand by апу agreement between masters and 
men! very well, so also will the employers lose public sym- 
pathy when thev fail to carrv out a joint agreement between 
masters and men. Secondly, engineers never have appre- 
ciated their own value because they have been too selfieh, 
and in уеага gone by, having got on a little wav themselves, 
refused to allow their unfortunate juniore to do likewise; they 
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neither valued their own brains nor other men's, until now 
engineers' brains are counted of no value at allin the com- 
mercial world. It is perfectly true that you cannot damn 
another's career without doing damage to your own; nor can 
one keep a slave without becoming a slave also. lef engi- 
neers are in lots of cases finding this out. Their etatus is low, 
wholly because they set out with the object of making their 
subordinates’ status low. The engineer hag been a fool, and 
instead of the elder brother helping the younger, he has 
trodden on him; now the worm has turned, and the tragedy 
is that the reformation of status and conditions of labour has 
come from the lowest rung of the ladder, instead of coming 
down from the top, as it ought to have done. Now, of course, 
unless the engineers are still fools they will press the claims 
of the junior and thus their own etatus will improve, if they 
have the influence that is claimed, and all without any effort 
on their part. If not, then they will have a taste of their 
own medicine, that is, receive little more than their assistants, 
as they made their assistants receive little more and often less 
than the labourers. I should suggest that engineer members 
talk the matter over very seriously before any such expression 
ae ‘‘ ridiculous ”° is used with reference to the schedule of the 
National Joint Board; pre-war values were neither right nor 
reasonable. This schedule represents only a small per cent. 
advance on the real pre-war value, the just value of a man's 
brain and knowledge. To say that it was then a case of 
" supply and demand justifies any extreme demand that 
employés may now make. Employers made a moral prin- 
ciple which it is not logical for them to alter and whine over 
because it is against them now. It іб a law of nature that if 
you injure others you injure yourself, and all the talk in the 
world will not make right for one wrong for the other. If 
an undertaking cannot stand the charges and make a profit, 
then the charges must be raised until they do; I have yet to 
hear of the chief engineer who considered the profits of his 
‘undertaking when urging his own claims. There is no justi- 
fication for a commercial undertaking to pay top price for 
manual labour and squeeze the technical man on such. a plea. 
The engineer has been cheap, and now is an opportune time 
if only all will pull together to make the non-technical man 
understand that the electrical supply engineers consider them- 
selves of some value which has to be paid for; but if we have 
amongst us at the top men who have no use for any other 
pronoun besides I,” then harm must be done. At present 
the technical worker is not терг! to throw in his lot com- 
pletely with the manual worker, though there is а struggle at 

t to induce him to do so. I only hope that it will not 
prove that any member of the I.M.E.A. has it in his mind to 
be one of the means to bring this about at once, or he may 
live to reap the bitter fruit of his thoughte. We are all mem- 
bers' of one grand profession; some day others will follow you. 
It depends on you now whether you will be honoured as a 
credit to a noble calling or despised as a hindrance to the 
attainment of its proper dignity. 

A Technical Worker. 


June 8th, 1920. 


Non-Unien Labour and Supply Undertakings. 


At a meeting of District Council, Area No. 10 (Greater 
London), for the electricity Supply industry, the question of 
connecting-up jobs or work done by non-union labour to the 
supply un ings mains was discussed at very great length. 
No agreement was reached on the matter, but the following 
resolution was passed unanimously by the employés’ side: 

That the trade unions’ side of District Council for Area 
No. 10, for the electricity supply industry, decide that on 
and after July Ist, instructions will be issued to their members 
that they are not to connect up any jobs or work done by 
non-union labour or scab labour in the area covered by this 
District Council.“ ` 

In addition, the consent of the various executives of the 
unions concerned has been asked for, for permission to ceage 
work on July Ist against any or all non-union labour employed 


in all or every electricity undertaking in the area covered by 


District Council No. 10 
ЕС W. J. Webb, 
London District Secretary of the E. T. U. and 
Secretary for the employés’ side of District 
Council, Area No. 10, for the Electricity Supply 
Industry. | 


London. 
June 14th, 1990. 


Fault Localisation. 


Having read with great interest the article in the Review 
of May 28th on '' Cable Fault Localisation," by Mr. Raymond- 
Barker, also Kon Denser's letter in the issue of May 7th, 
it might interest your correspondents to know that the writer 
had a similar experience some years ago. 

A high-tension, 3-phase, 8-core cable about two miles in 
length developed an open circuit on one line. Tests for in- 
sulation resistance between conductors and also between each 
line and earth gave no clue, so the writer suggested & capacity 


test. 
A tangent galvanometer was used, and the cable charged 
from a 500-vol$ circuit, each line separately. The conductors 


were discharged through the gal vanormeie, and deflections of 
the needle were noted. The faulty line gave half the deflec- 
tion given by each good line, both of which gave equal throws. 
The test was then repeated under identical conditions: but 
from the other end of the cable, with the eame result as 
before. Since the cable was uniform throughout its length 
and the lead sheath continuous and efficiently earthed, it was 
assumed that the galvanometer deflections would be propor- 
tional to the length of the cable. The nearest joint-box to the 
middle of the cable length was broken down, and it wae found 
that one line had open-circuited at the eleeve joint in this 
box and the other two were almost separated but still making 
metallic contact with the other half of the cable. In this case 
the faulty line was well insulated at the break, the compound 
having sealed the ends. | 1 . 


June Tth, 1990. 


Com position v. Porcelain Insnlators. 


In your issue of June 4th, Mr. Geo. V. Twiss, M. I. E. E., 
writes to find fault with a brochure we have recently issued 
dealing with ‘‘ Telenduron " insulators. | 

Perhaps we have failed to make sufficiently clear that 
'" Telenduron is manufactured to different specifications to 
suit the special requirements of different articles. For 
'' Telenduron as used for telegraph and telephone insulators 
supplied by us to the G.P.O., we claim :— | 

1. That it is less brittle than porcelain. . 

2. That while ordinary commercial porcelain to some extent 
depends upon its glaze for its insulation, in the case of 
‘‘Telenduron " the surface finish is of no im 


substances, but is made from ''rocks of th : 
to quote Mr. Twiss—it also stands knocking about—which 
porcelain does not. 
per pro Thomas De La Rue & Co., Ltd.. 
Н. C. PARKER, A. M. I. E. E., 
Manager. 
Walthamstow, | 
June 15th, 1990. 


COMPOSITION v. PORCELAIN INSULATORS, — CORRECTION, — А 
serious printer's error occurred in the schedule given in the letter 
of Mr. G. V. Twiss on this subject, in our issue of June 4th. The 
Schedule should read :— 


Telenduron. Porcelain. 
Flash- over voltage, dry... 40 K. v. 40 k. v. 
Puncture voltage НЯ 25 K. v. ( At least 15 K.V. 
е в Q0 Immeasura y small. 
Absorption T eee 1 to БУА | Certainly below `01% 


Recent Magneto Improvements.— Recent improvements 
in magneto design have much reduced the minimum speed 
at which the magneto will produce regularly sparks of some 


given intensity. A certain four-cylinder magneto, for example, 
will spark regularly across a 5.5 mm. three-point gap at about 
60 n.P.M. with the timing lever fully advanced. This type 
of machine has been found to give good starting on a 3-ton 
lorry engine, which was always difficult to etart with the 
much larger type of magneto (of older pattern) that it dis- 
placed. 

This, however, accordin 
Procs. Inst. o 


to Messrs. А. P. Young and Н. 
Automobile Engineers, is not 
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Notice to Readers.—As several correspondents have 
placed before us particulars of certain business transactions of a 
disappointing and unsatisfactory character relating to purchases of 
conduit, it is thought that there may be others who have been 
similarly inconvenienced. If so, will they communicate with the 
Editors of the ELECTRICAL REVIEW, 4, Ludgate Hill, Е.С. 4. 


Siemens Sports’ Clab.—The directors of Siemens Bros. 
and Co., Ltd., have presented to the Siemens's Sports Club, 
‘formed by the employés of the company at its Woolwich 
works, @ football challenge shield for competition between 
the various departments. The presentation, which took 
place on May 28th, was made by two of the directors—the 
Rt. Hon. Sir William Bull, M.P., and Mr. G. Chauvin, 
managing director—who at the same time handed over a 
room for the accommodation of the club until such time as 
& suitable sports ground can be found. Sir William Bull 
congratuiated the club upon its success in having over 1,300 
members already enrolled. The first winner was the Ap- 
paratus Machine Shop, which thus heads the list of names to 
be engraved upon the shield. | | . 

The shield, which was designed and made at the Woolwich Works, possesses 
many unique and emblematic features. It is constructed in fine figured oak, 
upon which, carved in bas relief, are shown some of the products of the 
company, viz., overhead telegraph and power lines, an automatic telephone 
instrument, a searchlight projector and primary cells. The carving also 1n- 
cludes a representation of the company's cableship Faraday, and of a deep 
sea grapnel, used for picking up submarine cable at great depths. Above the 
shield proper is a full size football in wrought copper, beneath which appears 
the Arms of the Borough of Woolwich. The shield is six fcet in height, and 
is arranged for suspension by means of a suitable length of an actual cable 


which played no inconsiderable part in the successful defeat of the submarine 
menace in the late war, and which was manufactured at the Woolwich works. 


Lead.— In their report dated June 12th, Messrs. James 
Forster & Co. give the following information :— 
BOARD OF TRADE RETURNS. 


Tons. 
The imports for June are given as 2 EN s 14,568 
The exports for June are given as ... as T я 3,317 
Left for home absorption : 11,251 


The latter figure for the seven months November-May (inclusive) is 29,954 
tons; against this we venture to give the following figures as a conservative 
estimate of consumption in the three principal trades, viz :— 


Pre-war, This year. 
i Tons. Tons. 
и White lead, red lead, & ise 60.000 35.000 
Electric cables and accumulators 60,000 = 60,000 
Sheet and pipe lead, &c. ... ee vis — 50.000 
145,000 


- We have the white lead and sheet lead estimates from authorities in the 
trade. The second (electrical) Is based on the fact that the cable companies 
report я record trade both in values and quantity. 

On these fipures (which we are certain are lower than the actual) we 
have a total consumption of 145.000 tons for the vcar, against imports avail- 
able for seven months of 29,954 tons. So far the metal available in the 
ordinary way for the requirements of consumers has been supplemented bv 
Government war stocks, and in some localities bv supplies obtained from 
the dismantling of chemical plant erected by the Government for war pur- 
poses. These adventitious aids have so far tided over a difficult time, but 
we have to rely on imports, and if our figures for consumption could te 
eut down bv one-half we should still be left with a considerable deficit, 
unless the coming months show a much larger increase in imports. 


Manufacture of Meters in Australia.—According to 
Press renorts just to hand. it was expected that earlv in July 
the Small Arms Factory, Lithgow, would commence the manu- 
facture of all kinds of meters, for gas, water, and electricity. 
* At present there is no firm undertaking this work to any 
extent in Australia. and the only meters imnorted are Japan- 
ese, which are said to he very inferior in qnalitv. Extreme 
diffculty is experienced by companies in securing supplies, 
and the factory management has already received an order 
from a Svdnev firm for 3,000 meters.”’ 


Electrical Manufacturing Developments in Australia.— 
For manufacturing in Melbourne. Berrv’s Electrical“ Maci- 
coal " Fires (Australia), T.td.. has been registered, with autho 
rised canital of £30.000. in 60.000 shares of £1 each. Messrs. 
Н. Н. Berry, G. О. Allan, W. Lowe, G. E. Dickenson, and 
S. G. Pirani constitute the first board. The office of the com- 
panv is at 60, Queen Street. | 

Confirmation of the appointment of Mr. G. Weymouth, 
of G. Wevmouth Proprietary, Ltd., Melbourne, and Messra. 
J. B. Nicholson and A. A. Stewart as joint managing directors 
for five vears of the Fnelish Electric Sunplv Co. of Australia. 
T.td.. was to be acked of shareholders in Standard Waveaonod 
Hercules, T.td., Svdnev. at a meeting on Mav 6th. G. Wey- 
month & Co., Ptv., td.. lately acquired a large interest n 
Standard Wavgood Hercules Co.. T.td.. and the name of the 
latter ia to he changed to Enclish Electric Supply Co. of 
Australia, Ltd. The Standard Co. has issued its report for 
the vear ended March 31< last. showing а net profit of 
£46.87, which compares with £16.9% for the previous vear. 
Tt is pronosed to nay a dividend of 19 per cent. рет annum 
and a banns of 98. ner share. Failing instructions to the 
eantrary. the hanna will he applied towards paving up a new 
ieme of 91.50 shares offered to present shareholders, The 
Brichane business has been closed. An outlay of £150,000 is 
anticipated for extension of works. at which to carrv on manu- 
facturing in Australia for the English Electric Supply Co., 
Ltd.—Sydney Sun, April And. 


Applications for British Trade Marks.—Appended is a 
guminary of the recent applications for British trade-marke 
in respect of goods associated with the electrical tradea and 
industries :— | 

Karmak. No. 400,550. Class 18. Sparking plugs, electrical 
fittings, &c. Bernard A. Quick, 20, Gladstone Park Gardens, 
and Arthur R. Kearney, 6, Teinplars Avenue, Golders Green, 
London, N. February 9th, 1920. | 

Instanto. No. 401,272. Class 18. Sparking plugs. Sydney 
E. Taylor, Frederick O. Ellis, and George E. T. Archer, 307, 
London Road, Southend-on-Sea. February 27th, 1920. 

B.M.T. British Motor Trading Corporation, Ltd. (lettering 
combined with wheel design). Electrical insulating materials, 
&c. British Motor Trading Corporation, Ltd., 20-22, King 
Street, St. James, London, 8.W. May 26th, 1919. . 

Platomac. No. 402,366. Class 13. Sparking plugs. Pick- 
hard, Dobson & Co., Ltd., 536, Claremont Road, Rusbolme, 
Manchester. March 96th, 1990. 

. Thomson Electric Welding (lettering, combined with de- 
sign). No. 391,280. Class 18. Electric plant for welding, 
forging, dei and soldering. Thomson Electric Welding 
Co., 84, State Street, Boston, U.S.A. May 95th, 1919. 

Resilia. No. 400,077. Class 8. Electrical measuring n- 
struments. ,Chas. E. Foster, trading as the Foster Instrument 
Co., Pixmore Avenue, Letchworth. February 27th, 1990. 

New Lamps for Old. The Aladdin Renew Electric Lamp 
Corporation, .Ltd. (lettering combined with design) Мо. 
396,413. Class 13. Incandescent electric lamps (ordinary). 
The Aladdin Renew Electric Lamp Corporation, Ltd., Gros- 
venor Mansions, 82, Victoria Street, Westminster, S. W. 
October 23rd, 1919. 

Kayb. No. 399,499. Class 13. Sparking plugs. Thos. 
Kay, trading as A. Kay & Co., Bolton Brass Works, Black- 
horse Street, Bolton. 

Reflex. No. 403,686. Class 18. Sparking plugs. The Reflex 
Ignition Co., 3068 West 106th Street, Cleveland, O., U.S.A. 
May 3rd, 1990. 

Nonsol. No. 401,691. Class 40. Insulating tape principally 
composed of india-rubber. Connolly Bros. Adhesive Tapes and 
Insulating Materials Co., 69, St. Stephen Street, Salford, 
Manchester. March 9th, 1920. | 


Electrical Installations for Ontario.—H.M. Trade Com- 
missioner at Toronto (Mr. F. W. Field) has informed the 
Department of Overseas Trade that the Hydroelectric Power 
Commission of Ontario has issued а notice to electrical manu- 
facturers, jobbers, and dealers in Ontario to the effect that 
all electrical material, devices, and fittings for use on inside 
electrical installations in the Province of Ontario, must not 
be offered for sale until their design and construction has 
been approved by the Hydroelectric Power Commission of 
Ontario. (6 Geo: V, Chapter 19, 1916.) Manufacturers whose 
products are approved and listed by other recognised authori- 
ties, and which also meet the requirements of this Commis- 
sion. may have same placed on the approval list by making 
application in accordance with Approval Laboratories' Bulletin 
No. 5, conies of which are on file with the Department of 
Overseas Trade.—Board of Trade Journal. 


German Debts: Warning. — The Controller of the 
Clearing Office (Enemy Debts) desires to warn the public 
that attempts are being made by German agents or princi- 
pals to obtain direct settlement or pavment of their pre-war 
debts from their British debtors. Bv the terms of the Treaty 
of Peace Order, 1919, it is unlawful for anv person to pay 
or to accept payment of a debt coming within the provisions 
of Article 296 of the Treaty of Versailles. and communica- 
tion between the parties interested as debtor or creditor ia 
forbidden. Any person contravening this provision is liable 
to he proceeded against and punished as if he had been 
guiltv of the offence of trading with the enemy. Severe 
penalties are similarly imposed by German law on German 
nationals contravening this provision of the Treaty. Persons 
or firms to whom overtures have been. or mav be. made 
for settlement of pre-war debts. except through the Clearing 
Office, are requested to immediately communicate full par- 
ticulars to the Secretary of the Clearing Office (Enemy Dehts), 
Cornwall House, Stamford Street, London. S.E.1. British 
nationals who are creditors of German nationals in resnect 
of pre-war debts. and who have not vet notified their claims 
to the Clearing Office, should do во at once, in view of the 
fact that the time limit fixed bv the Treaty for notification 
expires on July 10th, 1990. British nationals, to whom official 
applications have been sent Һу the Clearing Office for pay- 
ment of all dehts whether above or below £50 admitted to 
be due to German nationals. should рау these debts forth- 
with: failure to do so increases the interest chargeable against 
the debtor and exnoses him to the risk of navments of law 
costs. British claims to the number of 84.809 were on the 
15th ultimo notified to the German Clearing Office, and a 
farther large number will he notified during the nresent 
month. As soon as the notification of the admiesion of these 
claims has heen received from the German Clearing Office 
pavment wil he made bv the Controller without further 
request by the British creditor. s 


` 
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Capital of Italian Electrical Companies.—T he Economic 
Review reproduces from L’kconomista d'Italia of May Brad, 
the following table showing the amount of capital invested in 
electrical companies up to October 818%, 1919, according to 
etatistics published by the Electrical Engineers’ Association :— 


No. of Capital in 

И companies L.1,000 
Piedmont oe T НЕ" 31 120 394.5 
Lombardy " ей е 94 536,811.9 
Venetia A е it 2A 120, 268.0 
Liguria 17 168, 880.0 
Emilia 8 26.7 
Tuscany ... 22 132,494.7 
The Marches ee ae 12 12,505.0 
Umbria " s S as 3 1.9 

` Abruzzi and Molise 8 8 2,297.0 
Campania 30 183,200.05 
Puglia 12 8,454.0 
Calabria п 6,206.0 
Sardinia... кр T" "aeo. CAE 120.0 
Sicily " 4 . TA 9 18,430.7 


mentioned conditions as & satisfactory alternative to com- 
plance with the corresponding, conditions specified in the 
proclamation, viz. :— 

1. The insertion of a tape marked as required between the 
vulcanised tape and outer covering will be accepted in lieu 
of marking on the tape. 

2. The requirements laid down in the British Engineering 
Standards Association, Report No. 7 of 1919, revised July, 
1919, will be accepted for the respective grades of cable. 

It is understood that rubber-covered wire purchased from 
the Disposal Board is being exported to Australia not marked 
as required by the proclamation. 'The High Commissioner 
for Australia has been asked by the Commonwealth Depart- 
ment of Trade and Customs to give publicity to the fact that 
it is not proposed to exempt such wire from the requirements 
in question. 


Large British Water Turbines for Canvery River Scheme. 
—The order has just been placed with Messrs. Boving & Co., 
Ltd., for four 5,600-н.р. turbines by the Mysore Government 
for the Cauvery river scheme. It is believed that these will 
be the largest Francis turbines ever built in this country, 
though Pelton wheels up to 8,000 н.р. have been built here, 
fve of this size being supplied by Messrs. Boving & Co., 
Ltd., to the Tasmanian Government. The turbines now 
ordered by the Government of Mysore will be of the single 
discharge epiral type for & head of 415 ft., and will run at 
500 R.P.M. In addition two Pelton wheels of 450 н.р. are 
required for driving the exciters. 'Гһезе new units form 
the first group of the large machines which are to replace 
the smaller machines now installed, in order to better utilise 
the power available. 


Electrical and Engineering Wage Demands, — The 
Manchester Daily Dispatch states that a ballot is being taken 
among the 55,000 members of the Electrical Trades Union 
throughout the United Kingdom to decide whether, if neces- 
eary, they shall cease work in order to enforce a demand for 
a flat rate of half-a-crown an hour. The date for the return 
of the ballot papers has not yet been fixed, but it is anticipated 
that there wil be a big majority in favour of steps being 
taken to secure the rate mentioned. Half-a-crown per hour, 
it is said, would mean an increase of 7d. for the men in the 
Manchester area, 3d. for those in London, a little over 4d. 
for those in Liverpool, and as much as 8d. for workers in 
Seotland and other parts. It is etated that before any notices 
аге handed in the Union will make an offer to negotiate with 
the Electrical Trades Federation, the employers’ body con- 
cerned. 

The Birmingham Post reports that at a private mecting at 
Edinburgh of employers in the engincering trades the position 
brought about by the latest demands of the men for increased 
wages was considered, and it was decided to resist those de- 
mands. The men put their claims forward in the form of an 
ultimatum, giving the employers three weeks to decide. The 
employers' meeting was private, but it was decided that not 
another penny should be conceded to the men. The industry 
1s now strained to the utmost to meet the concessions already 
granted, and when the three weeks have expired the men 
must either withdraw their demand or all engineering works 
will be closed down and hundreds of thousands of workere 
locked out. At the meeting practically every firm of conse- 
фа<пде was represented. | | 


State Industries in Germany.— The Exchange Telegraph 
correspondent at Berlin states that although the German 
Government has abandoned plans to nationalise whole 
branches of industry, and has eubstituted compulsory trusts, 


' the State has of late taken into its hands a considerable 


number of important producing concerns. From the General 
Electricity Co. the State has purchased power works near 
Bitterfeld with a capacity of 100,000 xw., which supplies 
Berlin City. The State has taken over the brown coal mines 
in Niederlausitz, and is running the electrically-driven Lauta 
aluminium works, which also produce artificial nitre. А 
large number of other power stations have been taken over 
under the Electricity: Law of 1919. The State is also largely 
engaged in nitre production by the Haber and Frank-Caro 
processes, and has control of almost the whole aluminium 
production, which is mainly an outcome of the Government’s 
investment of 300,000,000 marks in 1915. The State has also 
taken over the important Ilseder smelting works in Hanover. 


Wages in German Industries.—The Wirtschaftliche 


. Rundschau (May 13th) has an article showing the extraordi- 


nary increase in wages in the various German industries m 
the past few years, from which it appears that the very high 
wages earned by individual categories during the war became 
general after the revolution. ‘The result is that Germany's 
economic life is seriously imperilled, as may be gathered from 
the following statistics : — | 

In the Rhine Province and Westphalia the ratio of wages 
to every ton of crude steel produced rose from Mk. 16, at the 
beginning of 1914, to Mk. 208 in December, 1919, making в 
twelfold increase in wages alone. Тһе wage advances in 
the war industries between July, 1914, and July, 1918, varied 
from 300 to 400 per cent. The wages of individual categories 
of workers reached a fabulous height. Apart from cases—by 
no means rare—in which, for example, a Berlin highly- 
skilled worker earned Mk. 980, in a 5 hour week, wages of 
Mk. 900 per week were not unusual; a ekilled tinsmith earn- 
ing less than Mk. 100 per week would have been looked for 
in vain in Berlin. In addition to the wages, war allowances 
and other benefits were received by the workers, which cost 
the undertakings considerable eums of money. After the 
revolution, the wave of wage-increases rose to an absolutely 
unprecedented height. According to the Reichsarbeitsblatt, 
the average daily wage of an industrial worker (juveniles 
included) rose from Mk. 5.18 in March, 1914, to Mk. 13.52 in 
March, 1919; that of a woman worker from Mk. 2.28 to 
Mk. 6, i.e., an advance of 261.0 per cent. for the former, and 
of 963.9 per cent. for the latter. : | 

The increase in the metal-working, engineering, and elec- 
trical industries is shown in the following table:— 

Average daily earnings in marks. 


Mar. Mar. Mar. Mar. Mar. Mar. Inc.“ 
1914. 1915. 1916. 1917. 1918. 1919. p. o. 


(a) kor male workers. 


Metal-working ... 5.54 6.99 7.46 9.88 12.61 14.18 155.1 
Engineering . . 5.37 6.39 7.33 8.95 12.10 14.79 175.4 
Electrical Industry 4.52 4.99 5.76 9.25 12.06 13.13 190.5 
(b) for female workers. 

Metal-working . . 2.04 9.99 3.46 4.68 588 5.69 178.6 
Engineerin . . 2.28 2.80 3.65 4.34 5.65 6.31 176.8 
Electrical ae 2.75 3.01 3.91 5.24 6.58 7.96 189.5 


—Economic Review. 


Company Liduldatlons.— SuBRETY ELECTRICAL Co., LTD. 
Winding up voluntarily. Liquidator, Mr. E. W. E. Blandford, 
227-8, Gresham House, Old Broad Street. E. C. 2. ; 

KINETIC Co. LTD—A meeting of the creditors was called for 
June 16th. at 43, Gallowgate, Leicester, on June 16th. Liquidator, 
Mr. T. Rimington. 

ToRQUAY TRAMWAYS CONSTRUCTION SYNDICATE, LTD. — A 
meeting of members is called for July 12th, at 62 and 68, Queen 
Street, E.C., to hear an account of the winding up from the 
liquidator. 

ALEXANDER DuCKHAM & Co, LTD.—Meeting called for July 19th, 
at 4, Broad Street Place, E.C., to hear an account of the winding-up 
from the liquidator, Mr. L. A. Anderson. 

W. A. S. BENSON & Co., LTD., London.—This company is winding 
up voluntarily, with Mr. Н. C. Rabbidge, 32, Poultry, E.C., as 
liquidator. Meeting of creditors, June 28th. 


Trade Announcements.— Messrs. TorrELD & ROBINSON, 
Ітр., of 165, Edmund Street (and Lionel Street), Birmingham, 
have recently purchased the Birmingham business of Messrs. 
Handley & Robinson, Ltd., of the same addresses. They have also. 
acquired offices and stores in London. In addition to being con- 
tracting engineers, they hold a stock of A.c. and DC. motors. 

Mr. BEN CROSLAND, electrical engineer and contractor, of Brad- 
ford Road. and 3, Branch Road, Batley (Yorks.), has been joined in 
partnership by Mr. H. Bateson, of Bradford, and the business will 
be conducted under the style of Crosland & Bateson. 

MR. J. G. Royce, of 37, Victoria Street, Bristol, has been 
appointed by the Hart Accumulator Co., Ltd., of Stratford, London, 
as their agent for the sale of the Hart storage battery in the 
gou*b- west district of England (the counties of Gloucester, Somerset, 
Devon, Cornwall and Dorset). 

TRE B.E. Co. (or LONDON AND BIRMINGHAM), LTD., states that 
it is desirous of appointing agents for many parts of the United 
Kingdom. " | 

THE BRITISH ELECTRIO TRANSFORMER Co., LTD., of “ Tricity” 
Showrooms, Oxford Street, W. 1, has had an additional telephone 
line installed (" Museum 5880 ") to cope with increased business, 
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The German Transmarine Electricity Co.—The share- 
holders in the Deutach-Ueberseeische Elektrizitats Gesellschaft of 
Berlin have now approved the transfer of the undertaking to a 
Spanish group. At the recent meeting the chairman mentioned 
that offers had been received from countries of the Entente to take 
over the concern, and also from a Swiss group, but the most 
favourable proposal to the company was that made by the Spanish 
group of banks. The company realised net profits of 2,115,000 
marks in 1919, as compared with 2,372,000 marks in the preceding 
year, and a dividend at the rate of 6 per cent. has been declared on 
the preference capital, as in 1918. 


Catalogues Wanted.— Messrs. STEEL MORRISON AND 
Oo., Sprowston Works, Sprowston Road, Forest Gate, E. 7, electrical 
&nd general engineers, wish to reoeive catalogues and lists from 
electrical manufacturers and dealers. 

MeEsses, BURRELL, RUSSELL & Co., 104, Shenley Road, Camber- 
well, S. E. 5, ask for manufacturers’ catalogues of everything 
electrical suitable for contrantors, also shafting. 


Dissointion of Partnership.— BAK RR & Hymay, electrical 
manufacturers, automobile and general engineers, 11 and 13, Port- 


land Crescent, Leeds.—Messrs. W. T. Baker, Н. W. Baker, and 


H. Hyman have dissolved partnership. Messrs. W. T. Baker and 
Н. Hyman will attend to debts and continue the business. 


For Sale.—The Disposal Board, Ministry of Muni- 
tions, is offering for sale by tender the plant for the production of 
hydrogen and oxygen by electrolysis, situated at Grand Tuevilly, 
near Rouen. For full particulars see our advertisement pages 
to-day. 


Manchester Corporation electricity department invites offers for 
13,000 pairs of Columbia oarbons, and 2,000 pairs Conradty oarbons 
for opan type aro lampa. For particulars see our advertisement 
pages to-day. 


Book Notices.—“ Caledon Welfare Magazine." Vol. I, 
No. 1. (24 pp.) Price 6d. London: Industrial Welfare Society.— 
A new works journal just issued by the Caledon Shipbuilding Co. 
The first number includes, among notices of the many social activi- 
ties of the firm, an article on the ethics of Sportsmanship, by Lieut.- 
Col. E. A. Berrisford, M.C., President of the Oxford University 
Boating Club, and a clever cartoon by Mr. Bert Thomas, carica- 
turing the suggestion that music might be introduced to accompany 
the more monotonous tasks in industry. There are other contri- 
butions on motor cycling, athletics, allotments, the effect of 
mechanical inventions on the working man and boy life in China, 
with two pages devoted specially to women. The magazine is well 
printed on good paper, amply illustrated, and neatly laid out. 

„Safety First.” The Jpurnal of the British Industrial Safety 
First Association, No. 2. May, 1920. (16 pp).—A report of the 
first annual general meeting and the first annual dinner is included 
in this issue, Other interesting items are notes on Safety First,“ 
from а variety of sources, industrial and otherwise. 

" Faraday House Journal. Vol. III. No. 6. (Summer Term, 
1920). (18 pp.).—This issue includes an interesting and inform- 
ative paper on The Electrostatic Capacities of Cylindrical Con - 
duotors," by Dr. Alexander Russell (Principal), as well as an account 
of the annual dinner of the Old Students’ Association. Lists of 
examination results and reoent appointments secured by students 
are given. 

Scientific Paper No. 378 of the U.S. Bureau of Standards, "A 
New Spectropyrheliometer and Measurements of the Component 
Radiations from the Sun and from a Quartz Mercury Vapour 
Lamp.” Pp. 17. Washington: Government Printing Office. 
Price 5 oents.—The instrument described consista of a quartz 
spectrograph and cylindrical condensing lens, placed upon an 
equatorial mounting. In this manner the ultra-violet absorption 
in heliostat mirrors is avoided. Notes on the relative components 
of infra-red, visible and ultra-violet rays from the sun and from a 
quartz mercury arc lamp, are given. 

Elements of Electrotechnics.” By A. P. Young. Pp. viii + 
348; 179 figs. London: Sir I. Pitman & Sons, Price 7s. 6d. net. 

“Steam Turbines.” By J. A. Moyer. Pp. xi + 496 ; 222 figs. 
London: Chapman & Hall. Price 21s. net. 


Bankruptcy Proceedings. — Horace HENRY SHAVE 
(trading as Н. Н. Roberts), electrician, 228, Sultan Road, Porta- 
mouth.—The public examination of this debtor was held at Porta- 
mouth on June 7th. In answer to the interrogation of Mr. G. S. Hop- 
kins, the Deputy Official Receiver, the debtor said he joined the Navy 
as & domestic in November, 1906, and left in March, 1908 ; herejoined 
as officers’ cook in December, 1913, and finally left in September, 
1916, for medical reasons, He then travelled in the sale of 
enamelled letters, out of which he made a livelihood, until 


October, 1919, when he commenced trading on his own account as 


an electrician. He had had some experience in eleotrical work, 
having previously been employed in the telephone service. 
When he commenced on his own account he had no capital beyond 
£13 5s., the amount of his gratuity on leaving the Service. The 
six months which he had beeu in business had barely paid him a 
living profit, and in October he was obliged to suspend his operations, 
owing chiefly to the difficulty in getting the necessary tubing. He 
continued for some time after the knowledge of his insolvency, in 
the hope that matters would improve. He became aware of his 
insolvency about five weeks prior to filing his petition. He had 
kept no books of account of any description, and in applying for 
work he had underestimated the cost of it, and this had been one 
of the things which led to his failure. The liabilities amounted 
to about £85, and the assets were of the net value of £11, leaving 
a deficiency of £74, The examination was closed, 


E. 8. ELAM and J. WALTON (Elam, Walton & Co.), electricians, 
63, King Edward Street, Kingston-upon-Hull.—Receiving order 
made June 8th. First meeting June 25th; public examination, 
July 12th. 

GEORGE FREDERICK KIVERON, electrical engineer, Goulders 
Place, Attercliffe Common, Sheffield, late 38, Shrewsbury Road, 
Sheffield.—The public examination of this debtor was held on 
June 10th, at the County Court Hall, Bank Street, Sheffield. 
According to the statement of affairs submitted, his liabilities 
amounted to £664, and assets £330. Debtor stated he was Dutch, 
and came to this country in 1909, and set up business in 1918 after 
serving in the Army. His stock was supplied on oredit, and the 
business was very successful at first. His business was so 
successful that at one time he had to employ nine men. Since July 
last, however, the business had not been so successfal, and he had 
lost money on contracts. He had started books, bat as he could 
not write English very well, he had got mixed up. The examina- 
tion was adjourned. 


Catalogues and Lists—AUTOMATIC AND ELECTRIC 
FURNACES, LTD., 281-283, Gray's Inn Road, W.C. 1.—Advance copy 
of a new catalogue (15 pp.) of Wild-Barfield " electric furnaces. 
Owing to the advance in mass production methods, larger sizes 
have been developed, and furnaces for the hardening. of long 
articles, such as cam-shafta, tools, &c., are being manufactured. 

THE BRTTISR-THOMHSON- HOUSTON Co., LTD., Rugby.—Descrip- 
tive List No. 4154 B (32 p. p.), dealing with ironclad oil-break 
switchgear of many types. Profusely illustrated throughout, and 
giving ordering instructions. 

MESSRS. WERTHEIMER & WHITE, 64, Victoria Street, S. W. 1.— 
Leaflet describing Dawson hardened copper and its various uses. 

THE B.E. Co. (оғ LONDON AND BIRMINGHAM), LTD., Hendon 
House, 57, Upper Thames Street, Е.О, 4.—Dlustrated leaflet giving 
descriptions and prices of Hendon” British-made drawn wire 
lamps. 

Messrs. WATSON & Sons (ELECTRO-MEDIOAL), LTD., Sunic 
House, Parker Street, Kingsway, W.O. 2.— Bulletin 25 8. An 
illustrated and priced pamphlet (16 pp.) dealing with Вопіс " 
X-rays tube stands and radiographic couch. 

THE ILFORD Dar BATTERY Co., LTD., 83, Wool Exchange, 
Coleman Street, Е.С. 2.— Illustrated leaflet dealing with the Inert " 
combined battery and case. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C.4.—A well-illustrated catalogue (X section, 13th edition, 
36 pp.) dealing with switchboards and switchgear, sealing boxes, 
o. Fully priced. 


The Anti-Dumping Biil.—The Prime Minister cannot 
at present name a date for the re-introduction of the Anti- 
Dumping Bill. | 

Hoiidays.— Masses. А. REYROLLE & Co., Lp., of 


Hebburn-on-Tyne, notify that their works will be closed from 
Saturday, June 19th, until Monday morning, June 28th, it being 


Race Week. 


LIGHTING AND POWER NOTES, 


Accrington.— Yzar’s Workina.—A loss of £989 was 
incurred by the electricity undertaking during the year ended 
March 81st last. Although the units sold fell from 6,948,890 to 
6,705,274, the revenae increased from £45,223 to £57,450. 


Athy (Co. Kildare).—ELecrric LIGHTING ScuEME.— 
The estimated cost of the proposed electric lighting scheme for the 
town is stated at £13,000. 


Australia. — TASMANIA. — HyDRO-ELECTRIC SCHEME.— 
Giving evidence at Queenstown before the Public Works Committee 
on the matter of the construction of a road to link up Hobart and 
the West Coast, Mr. Huntly Olark, engineer of the Mount Lyell 
Co., said that the proposed King River hydro-electric power scheme 
would be capable of yielding 70,000 H.P. He had the data of 
four schemes within 10 miles of Queenstown, with a total of 
110,000 H.P. The proposed road from Gormanston to Lake St. 
Clair would be An valuable for the distribution of power to other 
parts of the State. 

MELBOURNE STRIKE.—Owing to a strike of employés at the 
power stations, the public services have been suspended. It is 
feared that the strike will become general. 

MUNICIPAL UNDERTAKINGS IN N.8.W.—The report of the Local 
Government Departmentof the New South Wales Legislature for the 
yearended June, 1919, shows that 7 out of 14 electricity trading under- 
takings sold electricity at less than its cost price, the loss ranging 
from 5:38d. per unit to 21d. per unit. The largest lossiper unit. of 
electricity was incurred by the undertaking at Tenterfield, but as 
trading operations did not commence until 1917, the result for the 
year under review cannot be considered as indicating the result 
which will be obtained when the undertaking has become 
thoroughly established. Five undertakings show profits varying 
from 129d. per unit in the case of Broken Hill to 44d. per unit at 
Goulburn. The particulars of the units of electricity sold by the 
undertakings at Moss Vale and Penrith were not furnished to the 
Department. There was, however, а loss in trading at Moss Vale, 
and a profit at Penrith. All but three of the electricity trading 
undertakings show a net return on the capital invested. The 
highest return, viz., 13°21 per cent. on the capital invested, is shown 
by the undertaking at Broken Hill, The undertaking at Goulburn 
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shows a return of 8'46 per cent., that at Tamworth 8:16 per cent., 
and that at Newcastle 7°69 per cent. on the capital invested. The 
most striking result is shown by the Newcastle undertaking. It 
has been converted from an unprofitable to a very profitable concern 
during recent years. Moreover, tbis result has been achieved by 
trading operations only. The ratepayers have not been asked to 
assist the undertaking by levies in the form of loan rates. 


Ballycastie (Co. Antrim).—PusLic LIGETING.—At the 
last monthly meeting of the Urban Council a communication was 
read offering the local gasworks for sale. The chairman said that, 
зо far from buying over the gasworks, the town should be lighted 
by electricity, and several members concurred that when the 
Council had waited so long it should wait till it oould have 
electric light. 

—YEkAR'S WoRKING.—In his annual report for 
the year ended March 31st last, the electrical engineer announces 
a gross profit of £1,058. The Corporation is urged to reopen 
negotiations with the North Wales Power Co. for a bulk supply, in 
order to obviate the increases in price which will be necessary if 
the present plant remains the sole source of supply. 


Barrew.— ELECTRICITY  SuPPLY.—In Committee, the 
Council decided to defer a recommendation from the Electricity 
Committee to approve of a resolution “that an adequate supply of 
electricity is necessary for the industrial development and well- 
being of this district. In order that this supply may be provided, 
and the sources of power available in the district may be utilised 
to the greatest advantage, this Council considers that a Joint 
Electricity Authority should, with the least possible delay, be 
constituted for the Furness and South Cumberland District, under 
the Eleotricity Supply Act, 1919, and undertakes to co-operate in the 
formation of such authority. The Council, therefore, requests the 
Electricity Commissioners to take the necessary steps for deter- 
mining the area of the district, and for the establishment of a Joint 
Electricity Authority.” 


Bootle,—P&oPoskp ExTEkNSIONS.—It was stated at a 
recent Council meeting that Liverpool was unable to meet the 
obligation to provide a bulk supply at a moment's notice under the 
linking up agreement, and it was, therefore, deci to apply for 
permission to augment the generating plant. Sanction is being 
sought to a loan of £40,000. 


Brighton.— EXTENSION оғ AREA.—The supply area of 
the Brighton undertaking will, no doubt, be greatly extended in 
the near future. Hove has already accepted the terms for a bulk 
supply, and Portalade, Southwick, Shoreham, Newhaven, and 
Rottingdean, are also considering taking supplies from Brighton. 


Barton-on-Trent.—Powz& SuPPLY.—The Town Council 
has applied to the Board of Trade for permission to supply elec- 
tricity to several South Derbyshire manufacturers whose works are 
outaide the area of supply. 


Вагу St. Edmands.—ExtTENsions.—In adopting the 
Electricity Committee’s report, the Council decided to apply for 
sanction to borrow £12,200 to carry out extensions, and 
to cover expenditure already made in this connection. 


Contineatal.—FRancu.—The Brussels company, which 
is the oonoession-holder for the supply of electricity in many 
localities of the Département du Nord, has applied to the French 
Government for an increase of the rebate allowed on English coal 
from 150 to 250 fr. рег ton; also for an increase in the tariff 

for gas and electricity allowed in the localities served. 


the Government's restrictions of the periods of electric lighting. 
The Mayor of Toulon had applied to the Minister of the Interior 
for exemption from the restrictions on the ground that the elec- 
tricity supplied to the city was water-generated. 'The argument 
was cogent, and seemed unanswerable; but the Minister replied 
that the surplus in Toulon resulting from the restrictions would be 
available in neighbouring localities, and, moreover, no exception 
could be made in the case of any city, like Toulon, more favourably 
situated than others, 

SPAIN.—The report of the Sociedad Hidroelectrica Espanola, at 
the general meeting in March, was mainly concerned with the 
progress made with the new station at the Dos Aguas Falls, on the 
Jucar River, This, if no unforeseen hindranoes ocour, is ex 
to be completed by the middle of next year, in anticipation of 
which contracta have been placed for all the hydraulic and electrical 
plant needed for its working. The output of all the company's 
undertakings in the past year totalled 130,175,158 kw.-hours, or 
14,129,420 more than in the foregoing year. The price of coal, 
which continued abnormally high, had caused heavy losses in the 
thermic stations, having amounted to 2,075,000 pesetas, or about 
1,300,000 more than in normal years. In hopes of the early 
inauguration of the Dos Aguas Falls station, demands for power 
had come in from the whole region of the Levant, the most 
important industries being represented, and, if success crowned 
their efforts, as was confidently expected, all the places which oon- 
stituted their market would be amply served, The profit and loss 
acoount showed a profit, including the balance from previous years, 
of 3,708,804 pesetas, which is distributed as follows :—5 per cent. 
to reserve, 185,440 pesetas; Council's fees, 74 per cent., 278,160 
pesetas ; dividend of 5 per cent. on Coupon No. 11, 1,000,000 
pesetas; ditto on Coupon No. 12, 1,000,000 pesetas; dividend tax, 
65,740 pesetas; company’s Benevolent Fund, 20,000 pesetas, and 
balance carried forward, 1,159,464 pesetas, This result confirmed 


the anticipations of the report for 1919, and constituted an assur- 
anoe for the future. The Electra de Lima (Portugal)—an offshoot 
of the company—had increased its capital from 4,000,000 to 
10,000,000 pesetas, which had been distributed among holders of 
shares in circulation. With the help of most important industrial 
concerns, the Hidroelectrica had contributed to the creation of the 
Sociedad de Electrificacion Industrial, with a capital of 5,000,000 
pesetas. The objects of this company were the electric conversion 
of transport, the study and development of large waterfals, and the 
manufacture of electrical machinery. Other companies in which 
the Hidroelectrica has interests are the Union Electrica de 


i ectrica Lobinillas, and of the rivers Bairola, Chisaguer and 
Cines, in the Province of Huesa, by the Sociedad Hidroeléctrica, 
berica. 

Darwen.—BuLK SuPPLYv.—The Corporation has decided 
to arrange for an additional supply of electricity from Blackburn. 
High-tension mains are to be laid underground from the borough 
boundary to the electricity works, at an estimated cost of £27,000. 
It is anticipated that the supply will be available for the coming 

Dorchester.—PRoPo8SgD MuwicoiPAL Purcuase.—The 
Town Council has decided, in response to a letter from the Electric 
Light Co., to re-open negotiations for the purchase of the local 
electricity undertaking. An offer of £8,500 had been made, but 
this was refused by the company. 


Houghton-le-Spring.—Housk Liautinc.—The Urban 
District Council has decided to approach the Electric Light Co. as 
to a supply of electricity to the houses being erected by the Council. 


India. — Mysore ELECTRICAL  ScHEME.— There are 
several schemes before the Government for the purpose of still 
further developing the Cauvery Falls. The immediate needs of the 
State of Mysore, the cities of Mysore and Bangalore, the Gold 
Fields of Kolar, o., are met by the existing 25,000 H.P., but in 
the noar future more power will be needed, and to that end the 
Government has sanctioned a sixth installation at Sivasamudram. 
Much of the old plant, which has done good servioe, is to be 
scrapped. 'The new installation willsupply the Kolar Gold Fields 
and Bangalore. In addition to this, the other schemes before the 
Government include the harnessing of the Shimsha Falls and the 
Mekadatu Falls. The potentialities of the Shimsha Falls are said 
to be great. The late Captain Dawes, who lost his life in the 
survey of the Cauvery, expected to get by pipe line a clear fall of 
720 ft., taking the supply 10 miles upriver. The scheme would 
probably cost about 70 lakhs of rupees. The scheme at Mekadatu 
is much smaller,and would cost about 39 lakhs of rupees. The 
electrical engineer has given his opinion to the effect that the Falls 
should be utilised as speedily as possible, It is estimated that when 
all the schemes have materialised the combined power will repre- 
sent 100,000 н.р. at the very least. The price of coal in India is 
now prohibitive, so that a cheap power supply is absolutely 
necessary. 

Kettering.—Loans SANOTIONED.— The Electricity Com- 
missioners have sanctioned loans for £9,284 for plant at the Urban 
District Oouncil’s electricity works. 


Lincoln.—YExaR's WorKING.—The report on the elec- 
tricity undertaking for the year ended March 31st last, records an 
increase in revenue of £25,382 and an additional expenditure of 
£22,202. The net profit for the year was £3,141, which, with the 
balance brought forward, totals £5,124. £5,000 is to be placed in 
the depreciation fund. 

EXTENSIONS.—The ultimate cost of the St. Swithin's extension 
scheme, which was originally estimated at £250,000, is now stated 
to be £400,000. 


Liverpool.—Nxw SwrrcHGEAR.—Switchgear in connec- 
tion with the new generating plant at Lister Drive power station 


. is to be purchased by the Liverpool Corporation at a cost of 


£6,698. 


London.—St. MARYLEBONE.—The Borough Council is 
applying to the Electricity Commissioners for permission to give a 
bulk supply to the Hampstead Borough Council, and for sanction 
to the expenditure of £9,500 for the provision of the necessary 
cables. 

ELECTRICITY CONBUMPTION.—The London County Council has 
prepared a return relating to the supply of electricity in and 


. around the County of London. The total number of units sold 


during the year 1917-18 was, after allowing for intersales, 
449,686,063 by the London undertakings, and 167,204,097 by the 
extra-London undertakings. These figures show increases in the 
period of four years sinoe 1913-14 of 130,715,453 units, or 41 M 
cent., and 89,858,827 units, or 31°3 per cent. respectively. 
analysis of the 449,686,068 units sold by the London undertakings 
gives the following results :—Publio street lighting, 9,018,088; 
other lighting, 115,105,312 ; power, heat, and traction, 318,903,616 ; 
апа bulk, 6,659,047. It will be seen that power and heat supplies 
acoount for 71 per cent. of the total unita sold, and that such sup- 
plies were nearly three times as great as those for private lighting. 
NoN-UNION LABOUR.—As announced in our '" Correspondence " 
columns, the Trade Unions represented on the Joint Industrial 
Council for Electricity Supply, No. 10 (Greater London) Area, have 
decided to cease work on July lst if any non-Union labour is 
employed in any supply undertaking in the district, and from that 
date will refuse to connect, up work done by non-Union labour. 
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Malton (Yorks.), — Ривыс Ілантіха. — The Urban 
District Oouncil has accepted the tender of the Northern Counties 
Electric Supply Co. for lighting by 124 50 C. P. lamps for three 
years, at £550 12s. 6d. per annum. 


Manchester.— ЗАТЕ or UNDERTAKING.—The Corpora- 
tion hae accepted an offer from the Stockport Corporation for the 
purchase of the Heaton Norris undertaking. It has also arranged 
to give a bulk supply to Stockport for a period of 10 years. 

BULK ScPPLY.—An application from the Lancashire Power 
Supply Co. for & supply of electricity from the new power station 
at Barton, when eompleted, is under the considcration of the Elec- 
tricity Committee. 


Market Drayton.—Pu vi 1c LianTiNG.— The Urban District 
Council has asked the Electric Light Co. to submit an estimate for 
public lighting, and the conversion of the gas lamps. 


Navan (Co. Meath).— LIGHTING ScHEME.—At a special 
meeting of the Council, on Thursday last, Mr. J. J. Woods, con- 
sulting engineer, was in attendance, and submitted three alter- 
native schemes for the lighting of the town. The first was 
estimated at £12,090, and the generating and distributing costa at 
10:4. per unit. suction gas engines to be the prime movers. 
The second scheme included the purchase of thelocal gas company's 
premises, and generating with town gas. The estimated cost, 
exclusive of the purchase of the gas works, was £10,245, and the 
generating and distributing costs, ll'id. The third scheme was 
the offer of a local saw mill owner to supply power, the Council 
installing all the necessary electric plant. The estimated cost was 
£7,835, and the distributing cost 6 15d. After the various schemes 
had been explained in detail, the last was adopted, subject to the 
Council'e ability to obtain & satisfactory lease of the land for 
generator, battery and switchboard-rooms. 


Newhaven.— ELECTRICITY SurPLY.—It is stated that 
the cost of providing the necessary plant for supplying Seaford and 
Newhaven from the Eastbourne station would be £25,000, and the 
Electricity Commissioners consider that it will ba more advan- 
tageous to supply the towns from Brighton. 


Nottingham.— ELECTRICITY Suppty.—The Corporation 
received a letter from the Derbyshire and Notts. Electric Power 
Co., stating that the company was about to erect a new station on 
the Trent in accordance with a programme arranged prior to the 
war, (but temporarily suspended. The company intimated its 
preparedness to enter into an arrangement to supply the Corpora- 
tion, but the chairman of the Electricity Committee urged the 
Corporation to reserve the right to supply electricity in the 
Nottingham area to itself. A motion to postpone consideration of 
the Electricity Committee's report upon extensions was negatived, 
and the proposed scheme will be proceeded with. 


Portrush.— EXCLUSION FROM AREA.—At a meeting of 
the Urban District Council a petition was submitted from residents 
of Dhu Varren protesting against the exclusion of that area from 
the proposed electrical supply scheme. It was explained, however, 
at the meeting that if the loan of £15,000 was sufficient, both the 
old and new areas would be embraced in the scheme, but, if not. 
Dhu Varren would be provided for in a separate scheine. 


Rochdale.— YRAR’S WORKING, &c.—The electricity out- 
put for the year ended March 31st, amounted to 15,295,789 unita, 
an increase of 5`4 per cent. on the previous year. The increase in 
consumers, particularly for lighting has been the greatest recorded, 
and the result for the years working shows a surplus of 
£14,320 188. lld., of which the Committee recommends that 
£5,000 be placed to the relief of the rates, and the remainder 
allotted to the reserve fund, which now stands at £12,871. The 
Committee has decided to negotiate for & further bulk supply 
from the Lancashire Electric Power Co. of 8,000 Kw., and to lay 
new E.H.T. mains to the districts of Firgrove, Balderstone, and 
Spotland. The application made for sanction to the,borrowing 
of £68,500 has been granted without the necessity of а local 
inquiry. 


Sheffield. —NEw POLICY. When the question of increased 
charges was introduced at the recent Council meeting, Mr. J. С. 
Graves moved the rejection of the report, and put forward a pro- 
posal to charge for lighting and power on the same basis. From 
the subsequent discussion, in the course of which Mr. Graves's 
proposal was designated as sentimental and unbusinesslike, it 
would appear that his object was to reduce lighting charges to tke 
same level as power chargea, which, it was stated, would cause an 
annual loss of £51.211. Mr. Graves’s contention was that as the 
ваше machinery and cables were used for both purposes, the cost 
to each class of consumer should be the same, The amendment 
was carried by a vote of 24 to 21. 


South Africa, — EXTENSIONS AT PRETORIA. — The 
Pretoria Town Council has received authorisation from the 
Government for capital expenditure amounting to £261,000. The 
bulk of the money will provide for additional clectric power 
stations, consisting of a new generating station at Mitchell Street, 
equipped with 6.000 Kw. of plant, and a 3,000-KW. sub-station at 
Schoeman Street. The estimated cost is £200,000, inclusive of 
215,000 for the construction of a dam on the western town lands 
to provide water for а new power station, Pretoria iron mines, and 
other industrial undertakings. To provide for a make-up of at 
least 500,000 gallons per day, an additional expenditure of £25,000 


will be necessary on the dam. These proposals are part and 
parcel of the development of Pretoria West as an industrial centre. 
- -Board of Trade Journal. | 

ELECTRIC LIGHTING SCHEME.—The Standerton Town Council 
has approved a scheme prepared by Mr. Hodge, the town engineer, 
which provides for a steam engine and generator for three-phase 
current at 3,300 volts, 50 cycles, with high-tension cables laid to 
distributing centres, transformed down to 415 volta for power, 
and 230 volta for lighting, and for the pumping station a 3,300-volt 
overhead transmission line. Following are the figures of estimated 
coat :—Buildings, #2000; 130-Kw. plant, £8.450; water service, 
£100; distribution, £1,500 ; transmission line to pumping station, 
£1,950; electrification of pumping station, £1,650; for con- 
tingencies and possible advance in prices, £1,350 ; total, £17,000.— 
Engineering in South Africa, 


Stoke-on-Trent — ELECTRICITY SuPPLY.—It was stated 
at a recent Council meeting that consumers in the Fenton district 
had complained of an inadequate supply of electricity, although а 
bulk supply was being transmitted to Newcastle. The chairman 
of the Electricity Committee pointed out that the Electricity Com- 
missioners had ordered this bulk supply as a part of a general 
scheme, and the Council was bound by а 10 years' agreement. 


Stratford-on-Avon. — PURCHASE ABANDONED. — The 
Town Council has decided to discontinue the negotiations for the 
purchase of the undertaking of the electricity company. The 
Council has agreed to the company increasing the charge for 
electricity up to 18. per unit. 


Sudbury.— ELECTRICITY SuPPLYv.—Unanimous approval 
has been given by the Council to a scheme for the supply of elec. 
tricity to the town. proposed by the East Anglian Electrieity, Ltd. 
The company intends to erect a 600- H.P. station, and to utilise the old 
post office as а showroom. Distribution will be effected by low- 
voltage overhead linea, and it is hoped to be able to supply at 
cheap rates. 


Sunderland.—ExTEN810NS8.— The Corporation electricity 
department has engaged the British Engine, Boiler, and Electrical 
Insurance Co. to supervise the construction of the new boiler house 
plant and installation at Sunderland ; 3,208 square yards of land have 
been bought in Farrington Row, at & cost of 108. per square yard, 


. for the purpose of the extensions. 


Trowbrldge.— PUBLIC LtiGHTING.— The Urban District 
Council has invited the E.S. Co. to submit а price for public 
lighting in competition with the gas company. 


Walsall, — Extensions. — The Corporation Electric 
Supply Committee proposes that, with a view to meeting demands 
for electricity, extensions of mains and feeders be carried out 
to supply current to certain premises, at a cost of £1,470 ; and, 
further, that application be made to the Electricity Commission 
for sanction to borrow £15,000 for the purposes of the undertaking, 
including £12,000 for extensions of mains. 


Wimbledon.—Loans SancrioNeD.—The Town Council 
has received consent toa loan of £15,000 for mains and services, 
and £2,100 for transformer sub-stations, and also permission to 
install two boilers, &c. 


Wolverhampton.— New PrANT.—The electrical engineer 
has been authorised to negotiate and arrange for the supply of an 
additional 500 Kw. of converter plant, at a oost not exceeding 
£ 3,000, plus 10 per cent, for contingencies. 


TRAMWAY AND RAILWAY NOTES. 


Accrington,— YEAR’s WonkiNG.— There was a loss of 
£295 on the tramway undertaking for the past year. Revenue 
increased to £50,153 from £41,633, and the working expenses also 
increased in proportion. The total amount taken from the rates 
since the system was iuaugurated, and not yet repaid, is £4,558. 

RENEWAL OF TRACK.— It was stated at a meeting of the Town 
Council that in three years’ time it would be necessary to relay the 
tramway track at an estimated cost of £00,000 to £70,000. The 
farea are to be increased 50 per cent. 


Bolton, —PnonannE ExTENSION.— The Tramways Com- 
mittee here, faced with possible motor-omnibus opposition from 
Wigan, is considering extending the tramway system to the 
industrial township of Westhampton. 


Bradford.—TRawwav Lossks.—At last week's full City 
Council meeting it was stated that the tramway undertaking was 
losing money at the rate of £30,000 a year. It was decided to cail 
a special Committee meeting to deal with the matter, and recom- 
mend to the Council what steps should be taken to increase the 
revenue. It is considered extremely likely that some adjustment 
of stages will be made whereby 1d. stages, but for shorter distances, 
can avain be introduced. DM. 

INSPECTORS’ WAGES.—At a recent City Council meeting the 
weekly wages of tramway inspectors were raised to &5, instead of 
41 158., аз had been previously recommended. PED ЫЗ 
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- Burton-on-Trent. —FARE INcREASE.— The proposal of 
the Publio Works and Tramways Committees to increase the 
fares and make 2d. the new minimum, with the exception of work- 
men's and children's tickets, has been approved by the Town 
о Аю amendment in favour of overlapping ld. stages was 
efeated. 


Continental, — SrArN. — The Commercial Secretary to 
H.M. Embassy, Madrid, states that application has been made by 
the "Banco Espanol de Credito" for authorisation to install а 
Metropolitan Railway at Bilbao, the eetimated cost of which is 
13 million pesetas. | 

The scheme consists of two lines. The first starts from the 
Square de los Santos Juanes, and passes through а tunnel and in 
a straight line to the Institute, with an underground station which 
wil link up the Lezama Railway. The line continues to the 
railway station of Las Arenas, and here another underground 
station is to be constructed, which will be called Arenal, between 
the Church of San Nicolas and the Bank of Bilbao ; from here, in 
& Straight line, and passing under the River Nervion, the line goes 
on to the Plaza Circular, where there will be another station, with 
lifte; it then continues along the Gran Via, with a station at 
Diputacion, Plaza Eliptica, Park. and San Mamos, and twists to the 
left, following the Alameda, with two stations, called Alameda and 

„and going on to La Casilla, where the first line terminates. 

The second concession starts from the Casilla Station, the 
terminus of the first line, and goes on through the Calle de la 
Autonomia, with stations at Echaniz, Amezola, and Plaza de 
Zalalburu ; it then passes through the San Francisco quarter, with 
stations called San Francisco, Miravilla, and Bilbao la Vieja, and, 
crossing the river over the San Anton Bridge, joins the first line at 
the atation at Achuri. 

The lengths of these two lines are respectively 3,458 and 1,949 
metres, and the estimated cost respectively is 8,205,679 and 
4,554,192 pesetas. | 

A double line will be constructed of l-metre gauge, as it has 
been considered preferable to adopt this kind of line, which allows 
of the joining up of the Metropolitano with all the narrow-gauge 
stations of Bilbao, which wil then be able to carry goods trains 
during the night, when the passenger traffic has ceased. 

In consequence of the large number of stations projected, 
situated at distances between 200 and 300 m. apart, all the principal 
centres of the town will be served, reducing the congestion in the 
streets, and increasing the rapidity and economy of communication 
between the different quarters. 


Dublin.— Wack IN CREASE.—Negotiations between the 
Dublin United (Electric) Tramway Co. and their employés have 
resulted in an increase of 88. per week for every worker over 
18 years of age, youths under 18 to receive 4s. per week, vanmen 
and parcel 'checkers 6s., women 48., and boys2s. Before this latest 
arrangemefit motormen were paid £3 10s. bd. for a six-day week, 
and conductors £3 8s. 1d., with extra pay for Sunday work. 


Hnddersfield.—FaARE Increase. — The car fares were 
increased on June 12th. No alteration has been made in the 14d. 
and 2d. fares, but the longer distance fares have been advanced 
by approximately 50 per cent. Children's fares have now a ld. 
minimum, as against Jd., with half-fares for other rates. The 
recent wages award of 10s. per week will cost the Committee 
£16,000 & year. 

In consequence of numerous publio requesta for more, and later, 
Sunday evening car facilities, the tramway manager has requested 
the tramwaymen to work an hour longer on Sunday evenings. A 
bellot is being taken by the men on the question. 


Leeds.—FARE IwchREASE.— Тһе increased tramway fares 
decided upon by the City Council took effect on June 10th. The 
receipts on that day were £2,451, from 359,381 passengers carried. 
On the previous Thursday the figures were £2,129 from 363,804 
passengers. The returns at present are fluctuating and unreliable 
as a basis upon which to judge the effect of the increase. 


London.— UNDERGROUND FARES. -A Select Committee 
of the House of Commons has passed the London Electric Railway 
Companies (Fares) Bill, thereby giving assent to the temporary 
raising of the maximum scale of fares and charges proposed by the 
promoters. Clauses were adjusted, and the effect of the Bill, 
as it now stands, is to give the companies a temporary power to 
charge a maximum fare at the rate of 14d. а mile third-class and 
За. а mile first-class. They have also obtained the power to charge 
а minimum initial fare of 2d. third-class and 4d. first-class, however 
short a distance the passenger may travel. Workmen's return 
tickets may be issued at the price of a single ordinary fare.— 
Morning Post. 

SHORT STRIKE.—On June 10th the wiremen at the Brimsdown 
power station ceased work owing to delay in paying increased rates. 
The matter was settled in a few hours, and a stoppage of the 
Metropolitan Electric Tramways thereby averted. 


New Zealand.—CHRISTCHURCH.—The revenue account 
of the Christchurch Tramway Board for the year ended March 31st 
shows a deficiency of £1,237, as azainst a surplus of £2,741 for the 
previous year. The earnings were 4 205, 976. operating expenses 
£145,962, and standing charges £61,253. The position was 
regarded as satisfactory considering the increases in wages and 
cost of material and the trouble incurred during the year. The 
deficiency is the first since the inception of the tramways,—-Auck- 
land Weekly News, 


North-Eastern Railway,—ExPERIMENT.—In order to 
determine whether it was practicable to employ a third-rail system 
with a shoe fitting underneath the flange of the rail, the N.E. 
Railway Co. has been conducting experiments on a specially con- 
structed part of the track between Yqrk and Scarborough. The 
chief point of investigation was the engaging of the shoe with the 
rail after the passing of a railless portion of the track, as it is in- 
tended to use this method in conjunction with an overhead trolley 
system, the latter to be employed in negotiating long crossings, shunt- 
ing yards, and stations. It is understood that the system proved quite 
satisfactory in this reapect even when high speeds were employed. 
This is the first trial of the system in this country, although it is 
being satisfactorily employed on the Central Argentine Railway. 
The latter system was described in the ELECTRICAL REVIEW of 
November lat, 1918 (p. 411). 


Nottingham.— YEAR’s WORRINd.— The total revenue for 
the past year’s working was £378,918, and the expenditure totalled 
£294,224. The balance of £84,724 (which fell from £103,988 for 
the previous year) was distributed as follows :—£24,000 to rate 
relief, £24,286 to redemption of capital, £18,270 to reserve and 
renewals funds, £16,168 to interest on loans, and £2,000 to the 
accidents reserve fund. The total number of passengers carried 
increased by about 6 millions to 58,749,654, and the total mileage 
Trom 3,572,973 to 4,088,570. The total contributed to rate relief 
by the undertaking since 1902 amounts to £350,000. 


Sonth Afrlca.—JoHaNNESBURG.— The tramway strike 
was settled on May 20th ; the men gave way on all points, but the 
Council promised that an inquiry should be held into the working 
of the Advisory Committee. The feeling of the community was 
very strongly indicated against the strikers, and the Citizens' Pro- 
tection League was able to maintain & voluntary system of motor 
transport for women workers and aged people. The strikers did 
not have the support of the other Unions. 

East Lonpon.—The strike of tramway employés is not settled, 
and the cars are still idle. The latest development is that the 
Council has given notice to the strikers to send in their uniforms, 
and has invited applications from men to run the service, "These 
applications have been sufficiently numerous to enable the Council 
to decide to re-start the service with a fresh staff. 


Thornaby.—Power SuPPLv.—It was reported to the 
Town Council that in connection with the Teesside tramway arbi- 
tration the Joint Committee for Stockton and Thornaby had agreed 
that the power for this part of the system should be purchased 
from the Stockton Corporation Electricity Department, the latter 
undertaking not to make any “undue profit.” The Corporation 
feela, however, that this is not sufficiently explicit, and Stockton 
has been asked to agree to а definite maximum rate of profit based 
upon the bank rate. 


Tramway Dispute Settled, — The latest claim for higher 
wages by tramway employés has been settled. А flat rate increase 
of 9s. will be applied to the London ares, and District Industrial 
Councils аге to (make awards of from 7s. to 93, increase in their 
areas. 


West Hartlepool.—YEan's Workinc.—There was a 
gross profit of £6,625 on the working of the tramways during the 
past year, and a surplus of £353 was carried to reserve. 


. Wolverhampton.— Year's Workina.—The gross profit 
on the tramways for the past year was £21,828, making with 
profits from the motor-char-à-banecg undertaking a total of £22,204. 
This has been distributed as follows :—Interest on capital, £4,660 ; 
income-tax, £4,214; repayment of loans, £4,564; additions and 
improvements, 2928; and to reserve and renewals fund, £5,838. 
It is anticipated that £11,000 will be spent on reconstruction 
during the current period. 

CHANGE OF ВүзтЕМ, — The Tramways Committee recently 
reported to the Corporation upon the question of changing 
over from the present (Lorain surfac»-contact) system to overhead 
trolley working. The proposal was most opportune, as the 
existing track requires thorough renewal and a double track was 
already under consideration. The present single track is totally 
inadequate to meet requirements, and many argumenta in favour of 
the introduction of the double-track overhead system were put 
forward. The cost of the scheme is estimated at £396,000, made 
up of the following items :—Overhead equipment, £50,000; 20 
miles of track, £320,000; street alterations, £12,000 ; and special 
work, £14,000. The sale of old materials is expected to realise 
£21,000, leaving the estimated net cost at £375,000. The Council 
has decided to proceed with the change-over by easy stages ; the 
first amount to be spent will be £50,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina, — WIRELESS Co.—The Compania Trans- 
atlantica Radio Telegraphica is reported to have been formed at 
Buenos Ayres to work the wireless concession granted to the Siemens 
and Schuckert group on March 15th, 1919. The ordinary shares 
for 4,500,000 Argentine dollara are intended to pay for the 
machinery and apparatus awaiting shipment in Germany, whilst 
the proceeds of the 3,000,000 dollars in preference shares are to 
defray the cost of erection of the installation and other works | 
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Direction-Finding Stations.—The following are the 
Wireless direobion-finding stations by the Royal Navy, 
under the conditions laid down for the use of these stations by the 
Mercantile Marine :—Amlwch, Berwick, Carnsore, Flamborough, 
Larne, Lizard, Peterhead, Rhyl, and Seaview (Malin Head). Rhyl 
is not fitted with transmitting apparatus, and is controlled by 
Amlwch. Seaview also has no transmitting apparatus, and is 
controlled by Malin Head, which keeps watch on 600 metres.— 
Manchester. Guardian. 


France.— WIRELESS TELEGRAPHS.—It is announced that 
the French wireless system is to be reorganised, special attention 
being paid to Colonial communication, Stations are to be erected, 
or existing stations are to be improved, at Jibuti, Dakar, Marti- 
nique, French Guiana, Tahiti, &3 It is also proposed to erect 
AN s Bordeaux and Lyons for commercial communication with 
the U.S.A. 


Indla.— NRW CABLE.—It is understood that the fourth 
cable line which was to be laid between Bombay and Aden is now 
in working order ; according to a mail dispatch it had developed 
some faults. The cable was laid by the Eastern Telegraph Co. 


London, — TELEPHONE SERVICE. — In an article con- 
tributed to the Telegraph and Telephone Journal, Captain J. G. Hine 


states that 160 miles of new pole route were constructed in London 


during the past 12 months, bringing the tota] mileage of pole route 
to 2,780, and the open wire mileage to over 60,000. (А considerable 
amount of the open wire acquired from the National Telephone 
Co. has been replaced by underground wire.) Fifty miles of single 
pipe were laid, bringing the total to 3,625. Over 45,000 miles of 
underground wires were laid, bringing the total to over one million 
miles. Over 20,000 new lines were brought into use, and over 
30,000 telephone atations connected with these lines. 

AUTOMATIC TELEPHONES.—Mr. Illingworth (P.M.G.), in the 
House of Commons, said: The provision of a system of automatio 
telephone exchanges for so large an area as London presents 
peculiar difficulties. It is proposed to install one automatic 
exchange as soon as possible and I hope the experience thus 
obtained may make it possible to frame a complete scheme, The 
existing exchanges would be replaced gradually, and it would 
be some years before an automatic system for the whole of 
London could be completed.— Daily Telegraph. 


Strike of Wireless Operators.—The failure of the 
Marconi Co. to deal with a wages claim made on behalf of operators 
by the Association of Wireless Telegraphists led to a general strike, 
which commenced at 11.30 am. on June 15th. The Association 
states that the claim was made last September ; but the Marconi 
Co., in a notioe issued in reply, says that the request was not actually 
received until May 17th, and confirmed in writing five days later, 
апа the matter has been placed in the hands of the Association 
of Engineering Employers. The claim is for a scale of pay rising 
from 48s. per week for the first year to 1208. in the ninth year, an 
eight-hour day, and the continuance of war-risk bonus as long 
as it applies to other seafarers. Upwards of 4,000 operators 
are affected, some of them being employed by Siemens Bros. and 
the Radio Communication Co. 


Telephone Improvements.—Replying to a deputation 
which waited upon him at the General Post Office, on the defects of 
the telephone service, especially in districta swept by strong winds 
and severe storms, the Postmaster-General said the department was 
already engaged іп a large extension of underground telephone 
lines in various parts of Lancashire and Yorkshire, which it was 
hoped would go far to obviate the trouble, Inoreased facilities 
were also being provided by the laying of new wires between 
Oldham, Manchester, Huddersfield, Liverpool, and other centres,— 
Daily Telegraph. 


CONTRACTS OPEN AND CLOSED. 


The date in parentheses at the ond of the indicates 
the 5 BrsoTRICAL REVIEW in “мо {ойы 


Notice” appeared.) 


OPEN. 


Australla.—SrDRRY.— August 4th. N. S. W. Government 
Railways and Tramways. Two 1, 000-Kw. gub- station units. Chief 
Electrical Engineer, 61, Hunter Street, Sydney. 

August 8rd, Department of Public Works, Turbines and 
generators for the Barren Jack hydro-electrio development scheme. 
Department of Public Works, Sydney. 

N.8.W.—Postmaster-General's Department. August 2nd and 
5th. Aluminium sheet, brass rod, &c., scheduled 769; platin 
wire, gold and silver wire, scheduled 768, (June 11th.) ME 

WESTERN AUSTRALIA. — Postmaster-General's Department. 
August 3rd. 326 accumulators, schedule 668. (June 11th.) 


Belgium. — June 22nd. Municipal authorities of 
Wevelghem. Tenders for two sub-transformer stations for con- 
verting three-phase, AC.  Particulars can be obtained from 
M. Goffin, 113, Avenue Albert, Brussels, and tenders are to be sent 
to La Salle Communale, Wevelghem. 

June 26th. Municipal authorities of Voroux-Goreux (Provinoe 
of Lióge) Tenders for the concession for the electric lighting of 
the town. 


Bedford. — June 21st. Electricity . Department. One 
$-ton locomotive jib crane, with grab and track rails, steam and 
other pipework. (June 4th.) 


Canterbury. — June 22nd. 
1,210 yards 25 sq. in. х 25 вд. in. X 125 sq. іп. L. r. triple-con- 
centric paper-insulated cable, (June llth.) 


Carlisle,—June 25th. Electricity Department. One 
3, 000-Kw. turbo-alternator and condensing plant. (May 28th.) 


Colne.— Electricity Department. Steam and water piping. 
(June lith.) . 


Dartford.—June 26th. Electricity undertaking. 
converter, transformers, switchgear, &c., L.T. twin oable-feeder, 
pillar and feeder-panel (June llth.) 


Dundee.—June 24th. Electricity Department. Steam 
feed and water piping, two turbine-driven feed pumps. (June 11th.) 


Edinburgh.—June 19th. Electricity Supply Department. 
E. H. T. and L. T. switchgear, &o., for Portobello station. (May 31st.) 


Glasgow.—July 6th. Tramways Department. One 
9 steam turbo -alternator, with condensing plant. (See 
là lans) 


Liverpool.—June 21st. Board of Guardians. Electrical 
supplies (three months) for the township of Toxteth Park. 
R. Albert James, Clerk to Guardians, 15, High Park Street. 


Manchester.—J une 25th. Electricity Committee. Twelve 
months' supply electricity meters, time switches, potential and 
current transformers, motor-starting switches, C.C. and A.C. motors. 
(June 11th.) 


New Zealand.—AUCKLAND.—September Ist. Harbour 
Board. For the supply of electric oapstans and speres. Messrs. 
W. & A. McArthur, Ltd., 18-19, Silk Street, Cripplegate, London. 


Newport.—June 26th. Electricity Department. Turbo- 
alternating plant, surface-condensing plant, boilers, economisers, 
draught plant, steel flue and stack, xo. (June 4th.) 


Nuneaton. — June 30th. Electricity Department. 
1,000-KW., D.C, geared turbo alternator, surface-condensing 
plant and pipework. (June 4th.) 


Salford.—June 21st. Electricity Committee. H.P. steel 
steam pipes and separator, and steel exhaust steam pipes and sup- 
ports, Borough Electrical Engineer, Electricity Works. 


Sonthampton, — July 3rd. Electricity Department. 
E. H. T. and н.т. switchgear and D.C, control panel, (June 4th.) 


Swindon.—June 26th. Electricity Department. 2,000 
yards 8-in. four-way stoneware conduits, light steel poles for over- 
head lines. (June 11th.) 


Warrington, — June 29th. Electricity Department. 
Truck type ash elevator and hopper. (June 11th.) 

July 13th. Electricity and Tramways Committee. Two 
6,000-Kw, turbo-alternators. (See this issue.) 


Electricity Department. 


CLOSED. 


Bedford, — The Education Committee has appointed 
H. Bacchus, Ltd., as electricians for six months. 


Clacton-on-Sea,— Urban District Council :— 
English Electric Со.--Ріеве! engine, £7,060: generator, £1,714: 


Doncaster.—Mr. R. B. Isle has secured the contract for 
the electric light installation at St. Andrew's Church. 


Dundee.—The Tramways Committee has placed an order 
with an American firm for 1,000 tons of rails, at £24 68. per ton, 
thereby hoping to save £4,000. The City Engineer was unable to 
obtain a lower estimate than £28 78. Ба. per ten, including carriage, 
from a Middlesbrough firm. 


India.—Mesars. Boving & Co. have received an order 
from the Mysore Government for four 5,600-H.P. turbines for the 
Cauvery River Scheme. Further reference to this contract appears 
in our Business Notices " to-day. 


London.—SHoREDITCH.—Electricity Committee. 
5,000-K w. turbo-alternator, with xgmeleney at full 


losd.1b. Delivery. 
condensing plant :— e t 
Met.-Vickers Elecl. Co., Ltd. (recom.) £39,096 15`15 
C. A. Parsons & Co 48,000 18-6 ji 


rh weeks. 
Britiah Thomson-Houston Co., Lid. 89,590 183 89 „ 


[S 
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ining offers, owing to low efficiency or high price, were 
a nel 18 tenders were reoeived, 10 from British firms, 
two from Swiss firms and one from Sweden. 


BoriLkR PLANT. 


Price. Efficiency. Delivery. 

Clarke, Chapman & Co. 210100 80/819, = 

—— 1 abont not 
iwi Loco. Co. of America 18, &bout not stated about 8 mths. 
M & Wilcox, Ltd. 16,620 82 11 months. 
А „ (land type) i 330 i ) e i months 
stirii „ма. ; recom. months. 
i " ей “and type) 16,850 = 10 months. 


The Committee recommends the acceptance of the tender of the 
Stirling Boiler Co., Ltd., for one marine-type water-tube boiler, 
with chain-grate stoker, superbeater, economiser, steel chimney, 


to., at £16,550. 
Sunderland. Electricity Committee. Accepted :— 


New Switchgear Construction Co., Ltd.—.H.T. switchgear. 
yerguson, Pailin & Co.. Ltd.—I. r. links, 

W. G. Farrow & Co.— Box frames and covers. 

James Allan. — Box frames and covers. 


Wolverhampton.— Corporation. Accepted: — 
Six k. H. r. crucibles, £22,960. — Ferguson, Pailin & Co., Ltd. 


Transformer oil filter, £178.—G. Lister. 
One 500-kw. rotary-converter set, £8,210.— Met.-Vickers Electrical Co., Ltd, 


FORTHCOMING EVENTS. 


% 
* Society.—Monday, June 91st. At the Holborn Restaurant. 
Батаа Guy Campbell wil] tell of his recent trip to the United 
States of America). 
lastitutiom of Electrical Engineers (Wireless Section). — Wednesday 
June rd. At 6 p.m. At the Institution of Mechanical Engineers. 
Paper on The Development of Thermionic Valves for Naval Uses," by 
Mr. B. 8. Gossling. 
Physical ,— Friday, June 25th. At 5 p. m. At the Imperial College of 
Science, South Kensington, З.У. Ordinary meeting. 
Incorporated Municipal Electrical Association. — Annual convention at 
Bradford and IIkley. June 21at to 25th. 
4 


NOTES. 


Appointments Vacant.—Chief instructor in electrical 
installation and maintenanoe work, for the Bradford Technical 
College (£250) (training of disabled sailors and soldiers) ; chief 
telegraph inspector (Rs. 350 per month), for the Burma Railways 
Co., Ltd.; car-shed foreman for the London County Council tram- 
ways; assistant (£300 to 4400) on the staff of the Institution of 
Electrical Engineers; evening lecturers in electrical engineering 
(Grades II and III), evening assistant lecturer (in опе or all of the 
following: fitting and machinery, machine drawing, machine 
design. and practical mathematics), evening instructor in metal- 
plate work, Grade II evening assistant demonstrator in electrical 
engineering (labour) for the Goldsmiths’ College, New Cross; 
technical assistant (Grade I) electrical branch (£300 + war bonus), 
ditto Grade II (£250 + war bonus), ditto Grade III (£200 + war 
bonus) for the London County Council tramways department; 
engineering draughtaman (£220 + £192), two ditto (£180 + #171) 
for Metropolitan Asylums Board; telegraph mechanicians (2440), 
for the Government of the Gold Coast Posts and Telegraph 
Department. For particulars see our advertisement pages to-day, 


Hydro-electric Engineering.— Recently, at the request 
of Major C. E. Inglis, Professor of Engineering at Cambridge 
University, Mr. Douglas Spencer, of Messrs. Armstrong’s Hydro- 

с Section, read а paper before the Cambridge engineering 
tudents on the subject of hydro-electrics and the British engineer, 
and at the close of the paper a selection of 12 candidates was made 
Юю undertake a journey to Norway to see Norwegian power planta, 
vith a view eventually to a selection being made from their 
number to undergo а course of training in practical manufacture 
and construction in Norway.— Financial Times. 


Birmin 


Petition 


gham Electrical Golfing Society,— The next com- 
will be held on the Castle Bromwich Course on Monday 
“Toon, June 21st, when the Electrical Trades Challenge Cup 
will be played for. There will be other prizes. The annual sub- 
cription ìs 78, 6d., covering three meetings. Applications for 
g abership should be addressed to Mr. W. A. Millinger (Hon. Sec.), 
Livery Street, Birmingham. 


Electrically-Propelled Ships.—The new U.S. battle 
ber un Saratoga and United States, the keels of which have just 
be ; Will, says the daily Press, be equipped with a main 
tyi of eight 18-in. guns. The vessels will be 850 ft. long, and 
ii 400 tons displacement, with engines of 180,000 H.P., developing 
1 of 33:35 knots. Four other battle cruisers, the (Consti- 
B Constellation, Lerington, and Ranger, will mount main 

е each of eight 16-in. guns. All these ships are to be 
“upped to burn oi] fuel, and are to be electrically driven. 


A Corona Voltmeter.—An interesting paper in the May, 
1920, issue of the American I. E. E. Journal describes an improved 
form of corona voltmeter. Precision measurements of crest values 
of high alternating voltage taken in the high-tension circuit are 
compared with the indications of the corona voltmeter. The law 
of corona has been determined to a higher degree of accuracy, and 

*a modification in the form of the law as heretofore accepted is 
revealed. As based on the precision voltage measurements, the 
corona voltmeter is proposed as a natural secondary standard of 
high voltages. Its advantages as a standard, and its practical 
operation, are described. 


Nickel-Plating of Aluminium and Aluminium Alloys.— 
Messrs. Guillet & Gasnior, in a paper read recently before the 
French Academy of Sciences, described some testa they had carried 
out to determine the possibility of obtaining satisfactory deposits 
of nickel on aluminium and ita alloys. Another French worker 
had already obtained partial success by firat scouring the metal in a 
solution of hydrochloric acid, but the resultant deposit was very 
uneven. The method of the two writers mentioned above consists 
in, first of all, sand-blasting the metal to be treated, the pressure 
of blast being 500 grams per sq. em., and the sand just passing 
through a screen of 0'2 mm. mesh. This was followed by nickel- 
plating to & depth of some 6/100ths mm. The duration of the 
operation is half-an-hour, and the mean current-density 0'8 ampere 
per sq. dm. After this the nickel surface is copper-plated to 
a depth of 0:02 mm. for two hours, with a current density 
of 1. ampere per sq. dm., the surface obtained being carefully 
polished. The copper surface is then coated with nickel to a depth 
of 0°05 mm., the operation lasting for one hour, and the current- 
density being 0'5 ampere per sq. dm. Finally, the nickel- 
plated surface is polished. When this procedure is followed, the 
mechanical tests are satisfactory. The following were applied :— 
Penetration test for cracking ; bending through an angle of 120° ; 
burnishing. The chemical test consisted m subjecting the nickel- 
plated surface to a 15 per cent. solution of NaOH at a temperature 
of 100° C., and under these conditions the nickel-plating was found 
to be intact. The copper solution used in the tests in question con- 
sisted of 150 grams of copper sulphate, and 20 grams of sulphuric 
acid, with water to make upto 1 litre. The nickel bath was formed 
of 150 grams of double sulphate of nickel and ammonium and 
50 grams of water, to make up to 1 litre. 


Educational.— MANCHESTER COLLEGE oF TECHNOLOGY. 
—Acoording to The Times, an important decision affecting the 
College of Technology has been taken. The college is a municipal 
establishment which has become the Faculty of Technology in 
the University of Manchester. Its degree courses have become 
more and more popular, and the college has attracted students 
from а wide area. It has, however, been urged that the develop- 
ment of the higher instruction of the college has been detrimental 
to the interests of young Manchester students not intending to 
take a degree course. The Education Committee has decided to 
recommend the City Council not to admit more than 80 new degree 
students at the Michaelmas term. There would be room, it is 
officially stated, for 240. According to one view, the question is 
whether the institution is to remain a college of University status, 
or fall to the rank of a technical school. The otherview is that 
bright working youths of Manchester are losing the chance of 
technological instruction qualifying them for their trades, in order 
that the sons of the well-to-do from the whole of the North 
of England may obtain degrees, partly at the expense of 
Manchester's ratepayers. 


Celebration of Demobilisation.—Last Saturday after- 
noon the Manchester Corporation Electricity (Installation) Depart- 
ment celebrated the demobilising of the ex-Service members of the 
staff. А char-d-banc tour was arranged into Peakland,” and tea 
was taken at Buxton. 


Inquiries.— Makers of the Morse push-button for marine 
signalling, Whyte & Thomson patent; motors using the mark 
В. D. M. Co.; and ironclad switchgear marked W. W.,“ are 
asked for. 


INSTITUTION NOTES, 


Diesel Engine Users’ Association.—The subject of conneoting-rod 
bolts was further discussed at the last meeting of the Association, 
Mr. J. L. Chaloner thought that a definite period might be fixed, 
after which a connecting rod bolt should be subjected to a careful 
examination by means of suitable measuring marks, and that it 
ahould then be left to the discretion of the chief engineer whether 
the bolt was to be renewed. 

Mr. Geoffrey Porter referred to the desirability of calculating 
bolt sections on the basis of the elastic limit rather than on that 
of the ultimate stress. 

Mr. G. W. F. Horner submitted а sketch of an arrangement he 


had made use of in carrying out а series of tensile tests with 


loading oonditions similar to those set up in the bolts under dis. 
cussion, and a series of diagramas giving the results of the testa, 
He said that heat treatment of steel bolts should be carried out by 
experienced persons, as it was very easy to obtain a high elastic 
limit and ultimate stress with a very low percentage elongation, 
and these were undesirable conditions. With regard to the packing 
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pleces between the halves of the big-end bearings, it was advisable 
to use one uniform thick piece rather than a few thin pieces. 

In a communication, Mr. Charles Day gave the resulta of investi- 
gations which had been carried out at Stockport for some time 
past with regard to connecting-rod bolts. He said that the 
material should be heat-treated in the bar; the bar being of 
uniform section, internal strains were avoided, whereas when bolts 
were heat-treated there was a danger of such internal strains 
occurring at the bottom of the threads, and at any other parts 
where changes of section occurred. Mr. Day condemned the 
oractice of drilling only one pin hole through a bolt in connection 
with the use of castellated nuts. The castellations should be as 
numerous as the diameter would permit, and several holes shouid 
be put through the bolt. With regard to renewal of bolts, he 
thought that any general recommendation was illogical. Certain 
bolta might work with safety for many years, whereas other bolta 
failed after a very short time, the failure being due to the bolts 
having been subjected to improper conditions, He described & 
method of marking bolts во as to permit of accurate measurementa 
being taken which would show at any time if they had been 
stretched or twisted. Whenever a bolt had been materially 
stretched or twisted it should be rejected and replaced by a 
new one. 

The President (Mr. Charles Gould) announced that at the follow- 
ing meeting of the Association, Mr. A. Abbott. of the Department 
of Scientific and Industrial Research, would address the members on 
the general scheme of the Research Association for Liquid Fuels. 


The Tramways aud Light Rallways Assoclatlon.— The twelfth 
annual congress of the Association is to be held in the Council 
Chamber, Caxton Hall, S. W. 1, on July 2nd, at 2.30 p.m. 


lastitute of Metals.—A lecture on Recent Progress in Thermo- 
electricity " was delivered by Prof. C. A. F. Benedicks, Ph.D., of 
Stockholm University, before the Institute on June 10th. 

Prof. Benedicks first gave a short summary of his theoretical 
views upon the metallic conduction of electricity, which explained 
many matters not made clear by the former electron theory. A 
consequence of this new theory was that one had to conclude that 
even in a single homogeneous metal thermoelectric currents did 
occur; hitherto such currents were believed to be produced only 
when two different metals were present. Prof. Benedicks gave a 
concise demonstration of the most important experimental evidence 
of the truth of this conclusion, utilising for this purpose various 
metals. 

In liquid mercury it had been possible for him definitely to prove 
the existence of thermoelectric currents, thus disproving the nega- 
tive resulta of previous workers. А consequence of what the lecturer 
termed his " homogeneous thermoelectric effect" was that there 
must exist the reverse effect, the " homogeneous electrothermic 
effect,” including as a special case the well-known Thomson effect. 
The reality of this effect was duly made clear. A specially interesting 
demonstration was of a new rotating thermoelectric apparatus, 
made entirely of copper, and rotating in a magnetic field, the 
driving force originating solely from unequal heating (by means of 
a tiny gas jet) of thin strips of copper. | 

The point at which the new knowledge brought forward by 
Prof. Benedicks might have some practical interest lay in the 
possibility of reducing the thermal conductivity of metals by 
insulated sub-division into fine wires without impairing the 
electrical conductivity. The demonstrations were carried out with 
the aid of a galvanometer provided by the Cambridge & Paul 
Instrument Co. 


Liverpool Wireless Assoclation.—A meeting of the Association 
was held on Junes9th. Ав many members are now joining who 
bave had no previous experience in wireless telegraphy, consider- 
able time was devoted to coaching and assisting the "raw 
recruits,” and it is intended at each meeting to set apart a certain 
portion of time for dealing with the very elementary stages of 
wireless for the benefit of new members, in order to make the 
subject attractive and popular to both old members and beginners. 
New members are cordially invited, and should apply to Mr. 8. 
Frith, hon. secretary, 6, Cambridge Road, Crosby, Liverpool. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTBIOAL REVIEW posted as to their movements, 


Major Pritir Dawson, M.Inst.C.E, M. I. M. E., M. I. E. E., 
upon whom, as stated in our last issue, the King has conferred 
the honour of knighthood in recognition of his services ren— 
dered as a member of the Disposals Board of the Ministry of 
Munitions, has been a meinber of that Board practically since 
its inception. Sir Philip is a man of boundless energy and 
enthusiasm, and his publie activities are manifold. To elec- 
trical men he is best known by reason of bis standing as 
an expert on electric traction. matters, with which he has 
been practically and intimately connected ever since electric 
tramway and railway work really began to develop in the 
British Isles. Ніз reputation is world-wide through his 
authorship of many well-known text-books dealing with elec- 
$ric traction and power eupply. He is а partner in the con- 


eulting engineering firm of Messrs. Kincaid, Waller, Man- 
ville & Dawson, of Westminster, who are intimately connected 
with dock, harbour, electric traction, and power developments 
in Great Britain, South and North America, India, and Aus- 
tralia. The new knight, who may be relied upon to worthily 
carry so high a distinction, is, of course, well known as 
consulting electrical engineer to the L.B. & S.C. Railway 
Co., aud is responsible for its electrification. He is also 
responsible for that of the Great Eastern Railway Co. He is 
further а member of the Railway Electrification Advisory 
Committee of the Ministry of Transport, and was appointed 
by the President of the Board of Trade as a member of the 
Water Power Resources Committee. In 1919 he was created 
Chevallier de l'Ordre de Leopold by King Albert for technical 
services rendered in Belgium during the war. He is Vice- 
President of the Belgian Royal Commission appointed by the 
Belgian Government to investigate and report on the elec- 
trification of the Belgian State railways and on the unification 
of Belgian electric power supply; President of the Associa- 
tion des Ingenieurs Electriciens of the Institut Electrotech- 
nique Montefiore, Liége. Among many local and general 
activities we note that Sir Philip is one of the members of 
the L.C.C. for West Lewisham, and is on the Housing, High- 
waüys, and Electricity Committees. | 

Mr. E. Morgan, of Dewsbury, has been appointed technical 
and engineering assistant to the Wolverhampton electrical 
engineer, at a salary (including bonus) of £500 per annum, 
increasing to £550 after twelve months’ satisfactory service. 

Wakefield Electricity Committee recommends that Mr. Н. G. 
FnasER be appointed acting city electrical engineer for twelve 
months, at a salary of #550 per annum. 

Mr. S. M. С. Тел, has been appointed deputy chief engineer 
to the Calcutta Electricity Supply Corporation. 

The marriage took place, on June llth, at the Cathedral 
Church of St. Mary, Glasgow, of Major H. R. TuPPEN, M.C., 
A. M. I. E. E., of Tanners Manor, Horeham Road, near East- 
bourne, and Miss Elizabeth Hhind, younger daughter of the 
e Mr. Andrew Rhind, C.M.E., Bengal-Nagpur Railway, 
ndia. | 

Taunton T.C. has fixed the salary of the electrical engineer 
(Mr. Howanp) at £150, plus the civil service scale of bonus, 
1 5 a total of £00) a year, instead of his present salary 
of 4520. | 

Mr. W. T. TalLENT-BarRMAx, who about a year ago was 
appointed works manager to Messrs. Dorman & Smith, Ltd., 
of Manchester, manufacturers of switchgear and accessories, 
has recently joined the board of directors, at the same time 
retaining his position of works manager. Mr. Bateman was 
formerly chief switchgear engineer to the British Westing- 
house Co. 

Mr. F. L. Warp, station superintendent with the W.D. 
Central Power Station, Aldershot Command, has resigned his 
position to take up an appointment in Africa. 

Mr. Harry S. ELLIs, who recently resigned the position 
of borough electrical engineer at Southampton under 
circumstances with which our readers are familiar, is joining 
his brother, Mr. Arthur Ellis, of Cardiff, who is in practice ав 
a consulting engineer. The business addresses of both gentle- 
men аге: 9, Park Place, Cardi (Bead office), and 103, Cannon 
Street, London, E.C. Mr. Arthur Ellis’s business, which has 
already developed to а very considerable extent, embraces elec- 
tricity supply, tramways and transport work, and Parlia- 
mentary matters. Mr. Harry Ellis has been connected with 
the profession for twenty years or so. Prior to going to 
Southampton, a year ago, he held important appointments at 
South Shields, Bradford and Cardiff, where he was identified 
with electrical and mechanical engineering in shipyards, textile 
mills, public supply and engineering undertakings. He is a 
M.I.E.E. and M. I. Mech. E., and was for some vears a member 
of the committee of the Newcastle Section of the I.E.E. 


The Albert Medal of the Royal Society of Arts for 1920 has 
been awarded to Mr. A. A. Micurrsos, For. Memb. R. S., Pro- 
fessor of Physics in the University of Chicago, whose optical 
inventions have rendered possible the reproduction of accurate 
metric standards, and have provided the means of carrying out 
measurements with a minute precision hitherto unobtainable. 


Obituary.—Mr. J. W. PavrER.—Australian papers just to 
hand record the death in April of Mr. J. W. Payter, who died 
at his home at Toorak, at the age of 87 years. The deceased 
received the first cable message which reached Australia. He 
retired from the State Public Service 27 years ago. He epent 
38 years in the service of the telegraph department, and had 
reached the position of co-manager at the time of his retire- 
ment. At the time of the Boer war he was conducting experi- 
ments in wireless telegraphy. 

Mr. J. T. Crowe.—We regret to record the death from 
pneumonia, after a verv short illness, of Mr. John Tudor 
Crowe. Mr. Crowe, who passed away on Friday last at his 
residence at Crouch End, London, was 66 vears of age. He 
was staff inanager of the Eastern Telegraph Co., and was 
well known in the electrical industry. 

Мк. Н. A. Joxes.—The death has occurred, as the result 
of an accident, of Mr. Herbert Alexander Jones, electrical 
engineer, of St. Kilda, Queen's Road, Buckhurst Hill, Essex. 
Mr. Jones, who was 49 years of age, was cycling home from 
the Weet Essex golf links. when he collided with a motor 
car, and he died on June 7th from the injuries he sustained. 
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NEW COMPANIES REGISTERED. 


, Н. W. Smith & Co. (1920), Ltd. {168,161).—Private com. 
раву. Registered June 10th. Capital, £60, in #1 shares (50,000 cum. 
tal To take over the business of electrical wire and cable manufacturers 
carried on by Н. W. Smith & Co., Ltd., at Lydbrook, Glos. The subscribers 
ас with one share) аге: Н. W. Hill, 74, Grantham Road, Stockwell, 

.W.9, clerk; E. Newton, За, Marysville Terrace, Colney Hatch Lane, N. II. 
solicitor. The subscribers are to appoint the first directors. Registered 
office : Lydbrook, Glos. 


A. H. Hunt, Ltd. 168,116).— Private company.  Regis- 
tered June 9th. Capital, £40,000 in £1 shares. То carry on the business 
of gas, electrical, and mechanical engineers, electricians, automobile and 
motor. car engineers, &c. The first directors are: A. H. Hunt (permanent 
director and chairman), Court Green, Court Hill, Banstead; C. . Hunt, 
Court Green, Court Hill, Banstead. Qualification, 5 shares. Registered office: 
H. A. H. Works: Tunstall Road, Croydon. 


Newcastle Electrical & Motor Accessories, Ltd. (168,103). 
-—Private company. Registered June 8th. Capital, 25,000 in #1 shares. 
To carry on business as indicated by the title. The first directors are: 
W. Е. b. Dove, 45, Woodlands Terrace, Darlington, electrical engineer; J. 
Cowper, 18, Dean Street, Newcastle-on-Tyne; T. Sloan, 103, Shrotridge 
Terrace, Newcastle-on-Tyne. Solicitor: A. М. Tait, 46, Grainger Street, 
Newcastle-on-Tyne. Manager: G. G. Gorvill. Registered office: 39, High 


Bridge, Newcastle-on-Tyne. 
New Italian Art Association, Ltd. (168, 003).— Private 


company. Registered June 4th. Capital, £15,000 in 10,000 10 per cent. cumu- 
lative preference shares of £1 each and 100.000 ordianry shares of ls. each. 
- To take over the Italian Art Association, Ltd., and to carry on the business 
of importers and exporters of and dealers in works of art, and in particular 
marble, alabaster, and other materials used in the manufacture of electrical 
fittings, Ke. The first directors are: Sir Alan Hutchings, Eus ; 
Grosvenor Street, W.1; Lieut.-Col. the Hon. E. Thesiger, D.S.O., 16, Prince 
of Wales Terrace, W. 8; Мајог-Сеп. P. E. F. Hobbs, C. B., C.M.G., Barnaboy, 
Farnborough Park, Hants.; G. Н. Gascoigne, Moray House, Adelaide Road, 
Surbiton; Capt. the Baron George Marochetti, M.V.O., O.B.E., 60. South 
Audley Street, W.; Lieut.Col. F. Lucas, O.B.E., 26, Stanhope Gardens, 
S.W.7. Secretary: P. Н. Goodwin. Solicitors: Kenneth Brown & Co., 
Lennox House, Norfolk Street, W.C. | 


A.R. Engineering Co. (Sonthampton), Ltd. (167,986).— 
Private company. Registered June 4th. Capital, £1,000 in 5s. shares. To 
carry on the business of engineers, electricians, &c. The subscribers (each 
with one share) are: ]. B.. Webb, 1, Telford Avenue, S.W.2 (director. of 
Anglo-Russian Engineering Co., Ltd., and the Anglo-Russian Engineering 
Co, Birmingham, Ltd.); H. J. Veitch, 56, Moorgate Street, E.C.2, char- 
ter accountant. The first directors are: J. B. Webb (chairman), H. 
Walker, and A. E. Webb. Registered office: 126. High Street, Southampton. 


Hartford Engineering Co., Ltd. (168,085).— Private com- 
pany. Registered June 8th. Capital, £5,000 in £1 shares. To take over 
the business of the. Hartford Engineering Co., now carried on under the 
proprietorship of the Southport Electrical Supplv Co., Ltd. The subscribers 
(each with one share) are: W. Sharrock, 17, Dunkirk Road, Birkdale, en- 
gineer; С, Pendleton, 19, Bridge Street, Southport, confectioner. The first 
directors are to be appointed by the subscribers. Registered office: Pine 


Groye, Southport. 


Bukwood Engineering Co., Ltd. (168,084).—Private com- 
pany. Registered June 8th. Capital, £1.000 in £l shares. To carry on the 
business of tool makers. general and electrical engineers, &c., to adopt on 
agreement with G. St. J. Wood, W. J. Butler, and H. S. Kemshead. The 
first directors are: С. St. J. Wood, 29, Gunterstone Road, West Kensington, 
W., electrical engineer; H. S. Kemshead, 70, Cranley Gardens, Palmers 
Green, N. 13. engineer: W. J. Butler, 17, Wavland Avenue, Hackney. 
Registered office: 31а, St. Jude Street, Stoke Newington, М. 16. 


Durelco, Ltd. (167,994).—Registered June 4th. Capital. 
2900.000 in £1 shares. To acquire all or the majority of the shares in, and 
the undertakings of Duram, Ltd., Cryselco, Ltd., and Metal Manufacturers. 
Ltd., carrying on business in England, and to carry on the business of 
manufacturers of drawn wire and electric lamos, and all articles made of 
molvbdenum and other metal, &c. The first directors are: W. L. T. Ark- 
wright, J.P., 4, Wilbraham Mansions. Sloane Street, S.W.: the Earl of 
Kintore. 10, Park Place, St. James's. S.W.: P. H. С. Powell-Cotton, Quex 
Place. Birchington: Capt. E. С. S. Churchill, D.L., J. P.; Northwick Park. 
Blockley, Worcs.; G. G. Craig. 10, New Square. Lincoln's Inn. W. C.: W. W. 
Worthington, J. P., Maple Haves, Lichfield; J. C. Moulden, 19, Carew Road, 
Northwood, Middlesex. Qualification. £500. Remuneration (except manag- 
ing directors) £400 each per annum (£100 extra for the chairman) and 5 per 
cent. of the net profits divided between them. Solicitors: Speechlv, Mumford 
and Craig. 10. New Square, Lincoln's Inn, W.C. Registered office: Thanet 


House, 231-2, Strand, W.C. | 


- OFFICIAL: RETURNS OF ELECTRICAL 
COMPANIES, ' 


Penrith Electric Supply Co., Ltd.—Deposit on May 12th, 
1920. of deeds of land in Friar Street, Penrith, to secure all monevs due 
er to become due from company to Lloyds Bank, not exceeding £2,500. 

Richmond Light Manufacturing Co., Ltd.—Debentures 
dated May 14th, 1920, to secure £2.500 charged on the company's under. 
taking and property, present and future, including uncalled capital. Holder: 


А. K. Fordham, 90, Cannon Str»et, Е.С 
Switchgear & Cowans, Ltd.—Issue on June Ist, 1920, of 
#3,000 debentures, part of a series. 


CITY NOTES. 


Я The report for 1919, which was sub- 
Siemens  , mitted at the annual meeting on June 8th, 
Brothers & Co., stated that the result of operations, despite 
d. ^. the dislocation caused by the change over 

; ^ . from war to civil work. was quite satis- 
factory. Valuable contracts, notably for submarine telegravh 
cables, were secured. and output was well maintained. The 
Stafford works of Siemens Brothers Dynamo Works. Ltd. 
(of which all the capital is held by this company), had been 
sold to the English Electric Co., Ltd.. and an agreement bad 
been entered info befwecn the English Eleétrio Co. and this 


‘in obtaining orders for such business. 


company whereby each company would confine ita manufac- 
tures and trade to particular lines of electrical plant, and 
would have the support and assistance of the other company 
| The cottage property 
at Stafford, standing among this company’s assets at £53,344, 
had been included in the sale at that figure. The agreement 
for sale was entered into in November, 1919, but the property 
had only been legally conveyed in this year, so that the values 
in the balance sheet in respect of it remained undisturbed at 
December 3lst last. The Dynamo Co. would continue its 
existence for the purpose of completing its contracts for 
dynamos and motors, and for carrying on its other electrical 
business. The profit for the year was £211,209, plus £244,567 
brought forward, making £455,776; 10 per cent. dividend for 
the year requires £100,000; there is written off from the 
discount on the sale of debenture stock £25,000, put to reserve 
£15,000, and carried forward to 1920 (subject to excess profits 
duty for 1918 and 1919) £315,776. Lieut.-General Sir Hubert 
Gough has been elected to the board. 

In the course of his speech at the annual meeting, Mr. 
G. Mure Ritchie said that the balance sheet showed the 
company to be in а generally healthy condition. The net 
profit was £211,209, compared with £229,647 for 1918. All 
sections of the business had contributed towards the profit, 
which represented an average of 10 per cent. on the total 
capital employed in the business and about 8 per cent. on 
the turnover. The dividends and appropriations would absorb 
altogether £140,000, leaving а sum of £71,209 out of the year’s 
protits from which to pay the excess protits duty to which 
the company might be assessable for 1919. Adding to that 


: the balance of £244,567 from 1918 there was an amount of 


£315,776 to carry forward. In regard to the sale of the 
Stafford works of the company, the transaction arose out of 
lengthy negotiations with the English Electric Co., Ltd. 
That company was.engaged in the manufacture of machinery 
for lighting and power purposes, whilst Siemens Brothers’ 
manufaetures at their principal works at Woolwich mainly 
consisted of telegraph and telephone plant, and electrical 
cables. A similar class of work to that undertaken by the 
factories of the English Electric Co. was carried on at 
Stafford by Siemens Brothers Dynamo Works, but inasmuch 
as modern developments in electrical power plant steadily 
tended in the direction of the manufacture of larger and 
even larger units, it became obvious to the directors that that 
branch of the company's business, while superbly well equip- 
ped up to a certain point, would require, if it was to continue 
profitable in the future, to receive extensive additions both 
to the works and to the staff. Under existing conditions it 
would have taken several weeks to build and equip new 
workshops and train new men for the work, and the expendi- 
ture would have been very great, involving the issue of 
further capital. They had made а friendly business arrange- 
ment with the English Electric Co. for mutual support. The 
Stafford works were sold at & valuation made by Mr. Michael 
Faraday on behalf of the company, and the valuation showed 
a substantial balance over the book figures. Dealing with 
the manufacturing work of the company, the chairman eaid 
that owing to the diversion for nearly five years of cable 
manufacture to war purposes, the demand since the conclu- 
sion of peace for submarine telegraph and telephone cables 
was very large, and substantial contracts had been completed, 
or were still in hand, for both those classes of cable for various 
Governments and cable companies, among which might be 
named the Danish and Norwegian Governments, for whom 
they had made special types of inductance-loaded submarine 
cables of a larger capacity than any hitherto made, and for 
the manufacture of which the plant was specialy designed 
and erected. For electric light and power cables the demand 
was great and was stil growing, and their manufacturing 
facilities had been employed to the utmost. "That had also 
occurred in the case of the output required of them for the 
development of the telephone service of the Post Office, for 
whom they had made and laid cables in a large number of 
towns in the Northern and Scottish districts. That contract 
had further given considerable employment outside the fac- 
tory, as it had necessitated the opening up of the thorough- 
fares, the laying of conduits and pipes, and the installation 
of telephone cables in no less than 50 towns. Like all other 
industries they had had special difficulties to face arising 
from the ferment in the labour world, affecting, on 
the one hand, the adequate and prompt supply of 
their raw material which they required in very large 
quantities, and on the other, the preparation of tenders 
covering manufacture extending over lengthy periods in 
a way satisfactory to their shareholders and fair to their 
customers. They might claim that those difficulties had 
been met and conquered, and as far as lay in their power 
their relations with their own emplovés were maintained 
on a friendly and satisfactory footing through the assistance 
afforded to their various committees, charities, sports_club, 
Kc. Their cable ship Faraday after repairing the Direct 
United States Co.'s cable in the summer, was employed dur- 
ing the autumn and winter carrying freight, but was now 
back again on her regular work of cable laying. In reviewing 
the business transacted by the cable sales department during 
the past year, it could reasonably be said that the result of 
the trading might be considered very satisfactory, and the 
turnover of the department for the year had exceeded that 
of any pre-war year, not only in value but also in regard te 
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the quantity and output. Among the orders secured during 
the year, one of particular interest was the contract for the 
supply and erection of the cables for the electrification of 
the Great Western Railway from Shepberds Bush to Ealing. 
They had also been successful in obtaining several large 
orders from abroad for extra high tension cables. A very 
considerable increase had taken place in the sale of cable 
accessories and joint boxes, particularly in the latter, and 
although that shop was considerably enlarged during the 
year it was stil kept fully occupied. Several large contracts 
had been entered into with corporations and municipalities 
for their requirements in those goods. The trading in rubber 
insulated wires and cables showed an increase over any 
pre-war year both in value and mileage, and the sales were 
steadily improving. Special attention might be drawn to 
their Stannos wires, which were now in great demand 
all over the kingdom, and another of their manufactures 
which called for special mention was ebonite. The quality 
of their ebonite had now attained a reputation second to 
none, and the demand far exceeded the supply. Steps were 
being teken to meet the situation, and they ho in the 
near future to be ih & position to satisfy the requirements ot 


all their clients. The battery business had been fully main- ` 


tained. The connection which they enjoyed prior to the war 
had in the majority of cases been re-established, and the 
demand for their batteries was increasing. The construction 
of overhead lines for telegraph and power purposes had been 
revived, and there was every sign of considerable business, 
especially in the construction of power transmission lines. In 
the early part of 1919 they had to face the task of diverting 
their efforts from the supply of war material to the eupply 
of those goods for the manufacture of which their works were 
originally laid out, and in that they met with the same diffi- 
culties as other companies. Raw material was hard to get 
and it was often of inferior quality, and output was diminished 
by the general compulsory reduction in working hours. How- 
ever, In spite of all those difficulties, and of the long delivery 
times which they necessitated, the demand for their producte 
was во great as to rapidly fill their order book. Their business 
in telegraph apparatus had revived satisfactorily, and con- 
tinued as before to be almost exclusively for export, their 
chief customers being foreign Governments or railway ad- 
ministrations. Their business in wireless telegraph installa- 
tions took a considerable step forward during the year, and 
continued to develop satisfactorily. The Post Office had 
placed considerable orders for telephone exchanges, of which 
thev had secured a fair share, having booked no less than 
three public exchanges during the year. In conclusion, he 
referred to the fact that arrangements had recently been 
made which would ensure the manufacturing output of their 
lamps being doubled in the near future. The increased cost 
of labour and raw materials had, he said, reduced the net 
profits in comparison with the turnover made by the lamp 
department last year to less than half of that realised during 
the preceding year. That fact should appease the winds of 
any who, through the sketchy accounts concerning the report 
of the Standing Committee on Trusts, which recently appeared 
in the daily Press, might have formed the opinion that the 
9 ош m lamps. 
Lor eenborough seconded the motion, whi 
without discuadon R 


Presiding at the annual meeting, on 


Electrical June 10th, Mr. James Gray, the шапар 
Construction director, said the balance of iof and 
Co., Ltd. loss account showed a small reduction on 


that of last year. Having regard, however 
to the fact that during the two 9 8 1 un the works 
had been operating up to their full capacity, there could 
hardly fail to be eome set-back in profits this year, due to 
reduced hours of labour and the restrictions prevailing as to 
overtime, &c. The extensions of the works did not add 
appreciably to the output during the vear, and the moulders' 
strike caused great disorganisation. The effects of this strike 
were still felt, but would, it was hoped, soon be overcome: 
and a larger turnover than ever was anticipated, though it 
must be kept in view that labour conditions would tend to 
modify the effect of the extensions which had been carried 
out. Comparing the past two years, the gross profits from 
manufacturing and contracting in 1919-20 were £121,764. 
and in 1918-19 £121,364. the increase being £400. The net 
nrofit decreased from £68,680 in 1918-19 to £66,169 in 1919-90. 
These figures showed that though the gross profit was prac- 
tically the same in each of the two vears, the net profit last 
vear was £2,561 less than in the preceding vear. This was 
accounted for by an increase of £4,992 in general charges, 
though there was a set-off of £1,183 reduction in debenture 
interest and maintenance of plant and machinerv. and also 
of £898 additional dividends and interest and transfer fees. 
Having regard to all the conditions, the results were quite 
satisfactory. The net profits were £66.169. and the sum 
brought forward (after nayment of £20,000 excess profita 
duty for the year ended March 31st. 1919) was £18,669. mak- 
ing з total of 484.839. Referring to various items in the 
balance sheet, Mr. Grav explained that the reference to pro- 
ceeds of sale of leasehold property at Millwall, £5,398. con- 
cerned premises which were formerly sublet to the Electrical 
Power Storage Co., but had since 1916 been in occupation of a 
shipping company, which had made an offer to purchase. and 
this had been accepted. Additions to plant and buildings, 


£44,883," included the extension of the works to which refer- 
ence had already been made. It consisted of three bays, mea- 
suring in the aggregate 330 ft. by 110 ft. The beneficial use of 
these was not obtained as early as anticipated, but the whole of 
the switchgear department had now been transferred to the 
new shops and a greatly increased output from that de 
partment would be possible. When the shops had been 
completed they would be second to none in the country in 
lay-out and equipment, both of which were vital to cheap 
production. e item shares in allied companies had been 
reduced considerably, advantage having been taken of favour- 
able offers to purchase. The company was not a holding 
company, and the proceeds of the sale could be more profitably 
employed in its own business. The shares realised a surplus 
over their book value, and this was applied in reducing in- 
vestments to market value. On the liability side, the ordinarv 
capital had been increased by the issue made in April, 1919: 
the debentures had been reduced by £8,000. The general 
reserve, with the present allocation, would stand at £100.000, 
equal to one-third of the ordinary share capital. The float- 
ing assets exceeded the floating liabilities by £326,913; a most 
satisfactory position. With regard to the payment of excess 
profits tax, when the war broke out the manufacturing 
electrical industry was emerging from a long period of de- 
pression caused by strenuous and unfair foreign competition - 
and the excess profits duty had, therefore, weighed heavily 
upon the industry in consequence of low pre-war standards. 
In the case of their own company, the sums paid in excesr 
profits dutv and munition levies since their inception, had 
exceeded the dividends to the ordinary shareholders after 
deducting income tax. It would be difficult to find worda 
more forcible than those used by the Chancellor of the 
Exchequer last year in favour of abolishing the duty, but 
to the surprise of the communitv he had not only decided 
to continue it, but to increase it from 40 to 60 per cent. 
Every reasonable person acknowledged that the money had 
to be found, and was willing to pay hie share, but he objected 
to an unfair distribution of the burden. Excess profits duty 
was imposed in a time of stress and served its purpose, hut 
to continue it was a direct encouragement to extravagance, 
and it would not conduce to increased production, which war 
vital to the rehabilitation of the country's finances. The 
labour outlook was still uncertain, but their relations with 
their own men were quite satisfactory, and provided there 
was no dislocation by strikes or otherwise, they might look 
forward with complete confidence to the results of the new 
financial vear. The speaker referred to the valuable services 
rendered by the staff and workmen during the year. 
The report was seconded by Sir Henry Mance, and unani- 
mously adopted. | | 
During 1919 109 new installations were 


Altrincham connected, making the number of actual 
Electric Sunoly, consumers 1,940. After providing for de- 
Ltd. benture interest, &c., the profit was £6,913, 


plus £984 brought forward. After paving 
the nreference dividend, and putting £500 to depreciation. a 
dividend of 7} per cent. per annum is to be paid on the 
ordinarv shares for the half vear ended December, and a 
dividend of 5s. per share for the vear on the deferred shares. 
£517 is to he carried forward. The revenue for the year was 
somewhat disappointing, as the price that the company was 
sble to charge for current for domestic purposes was: not 
commensurate with the increased cost of labour and coal. and 
during the first half-year the operation of the Household Fuel 
and Lighting Order adversely affected the revenue. 

The recovery of industrial activity in the area has been unexpectedly slow, 
and this, in addition to affecting the revenue from existing consumers of 
electrical power, has delaved the completion of new factories being erected 
in the district, and to which the companv are already supplying a certain 
amount of power. When the fresh capital was issued in July, 1919, it was 
anticipated that the major part of it would be required at an early date in 
payments for the extensions to plant. It has not vet, however. been possible 
to obtain delivery of the major portion of this, including a 2.000-Kw. turbo 
alternator. A large proportion of the new capital has therefore been practi- 
cally unproductive, and has been invested for the time being in 5] per cent. 
Treasurv Bills, and the anticipated increased nrofit for the past year has, for 
fhis reason, not been realised. The Broadheath district is continuing to find 
favour as a manufacturing centre, and, unless unfortunate set backs occur, the 
directors look forward to satisfactory results for the current year's working. 


Delhi Electric Tramways & Lighting Co., Ltd.—For 1919 
the gross receipts of the tramway undertaking were £15,092, 
and those of the electric supply undertaking £32,498 ; increases 
of 12 per cent. and 18 per cent. respectively. The tramwav 
revenue was affected bv the disturbances which occurred in 
Delhi in April. 1919. The combined undertakings show a net 
revenue of £20,430. as compared with £18,010 in 1918. After 
providing for general expenditure, debenture interest, depre- 
ciation. putting £2,500 to renewals reserve, and writing £5,000 
off preliminary expenses, 7 per cent., less income tax, is paid 
on the preferred and participating shares, and 18. 44d. per 
share, less tax, on the ordinary shares, and £1,362 ia to be 
carried forward. Additions to plant amount to £3,073. 
Further plant, equipment, and mains required to meet the 
growing demands have been ordered, and the question of 
providing for future developmenta is receiving careful con- 
sideration. 


Manila Electric Railroad & Lighting Corporatign.—Divi- 
dend of 13 per cent. on the common stock for the quarter 
ending June. 
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United Electric Tramways of Monte Video, Ltd.—The re- 
port for the year ended March 31st, 1990, states that the credit 
balance for the year to Octaber, 1919 (the fiscal year of the 
Uruguayan company), after providing for administration ex- 
penses and debenture interest is £86,344, plus £10,669 brought 
orward. 24,981 is applied to redemption of debenture stock; 
£2,500 to redemption of preference and ordinary share capital; 
£30.000 to renewals and contingencies; 6 per cent., less tax, is 
paid on the cumulative preference shares in respect of the 
year to September 30th, 1918, and 6 per cent. is recommended 
on the same shares for the half-year to March, 1919. and for 
the year to March, 1920; carried forward £7,032. The opera- 
tion of the tramway system showed gross receipts at an ex- 
change of $4.7 to the £ of £443,694, an increase of £63,394. 
The operating expenses were increased by £29,823, leaving 
a net increase of £33,571. Passengers carried 54,883,919, an 
increase of 6,955,313. Car miles run 7,756,624, an increase of 
718,907. The decrease in cost of fuel has been less than was 
hoped for a year ago, while expenditure on repairs, main- 
tenance, and wages has continued to advance. 


Calcutta Electric Tramways, Ltd.—Presiding at the an- 
nual meeting in London, on Monday last, Sir Henry Kimber, 
Bart., said that the capital outlav of the year, £9.671. was small 
ae compared with the increased revenue earned. The traffic 
receipts increased by £39,581 on а mileage run increase of 21 
per cent. The passengers carried increased by nearly 7 mil- 
lions to 50 millions. They were now considering the question 
of overhauling the power house with а view to providing 
more up-to-date machinery or other facilities to meet the 
growing traffic. In regard to the prospects for the current 
vear, the traffic receipts continued to improve, the increaee 
to date being over 11 lakhs. In order to meet the growing 
morning and evening traffic thev had ordered eight motor 
'buses, which they hoped to have ready to start a service 
during the latter half of the year. The costs of running were, 
of course, much higher than those of the tramwav service, 
but the experiment would be closely watched with a view 
to the extension of the service if it was warranted by results. 


Prospectuses.—4A. Reyrolle & Co., Ltd.—The prospectus has 
been advertised for the issue at par of 160,000 £1 ordinary 
shares in this well-known company of switchgear manufac- 
turers. The demand for the company's product since the 
war has exceeded all previous records, both in quantity and 
value. The works at present cover five acres, and the em- 
plovés number nearly 1,000. The proceeds of the present issue 
wil be devoted to completing the extensions and providing 
working capital. Very full particulars were given in our 
advertising pages last week. 

The lists will be closed on Saturday. June 19th, hut appli- 
cations received by post on Monday, June 91st, will receive 
consideration. 

W. Canning ё Co., Ltd.—The list ia to close to-morrow. 
Saturday, in an issue of 900.000 ordinarv shares of £1 
each at par, in this company, which haa been formed 
to acquire the old-established business of W. Canning & Co., 
of Birmingham and London, electro-platers' engineers, manu- 
facturers of electro-plating plant and materials, &c. The 
issue will provide additional capital in respect of premises 
purchased in London, for extensions to meet increasing trade, 
and to enahle the practice of carrying large stocks to he 
extended.  Particulars of the registration appeared in our 
last issue (page 757). 


Marconi's Wireless Telegraph Co., Ltd.—The report for 
1919 shows that the credit balance of profit and loss account 
amounted to £1.990.740. The total distribution on the old 
ordinary shares is 25 per cent. for the vear, on the preference 
99 per cent., and & bonus of 5s. per share, without reduction 
of income tax. is to be paid on the old ordinary shares and 
on the preference shares. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd.— 
For 1919 there ів a decreased profit. Tt fell from £10,622 ‘п 
1918 to £5,451 mainly on account of the closing down of the 
principal mines by reason of labour troubles. Since the strike 
ended early this year the returns have shown an improve- 
ment. 


Lewes & District Electric Supolv Co.. Ltd.—Total re- 
venue £5,013; working expenses £3,856; halance to net re- 
venue £1.156. After meeting debenture interest, &c.. and 
adding £868 brought forward, £600 is put to renewals fund, 
and £837 is carried forward. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following under temporary regula- 
tion 4 (3) :— 

1 Platt. Ltd.— 450, 000 ordinary shares of £1 each, 
fully paid, Nos. 600,001 to 1,050,000. 


La Plata Electric Tramways Co., Ltd.—After meeting 
debenture interest the net profit is 43.024, plus £7,028 brought 
forward. Both sums are to be carried forward. 

Globe Telegraph & Trust Co., Ltd.—Dividend of 14s. per 
share on the ordinary shares, making 10 per cent. total for the 
year. 

Lancashire Power Constraction Co., Ltd.—Dividend at 

rate of 6 per cent. per annum for 1919 on the ordinary 


Rustos & Hornsbys, Ltd.—Dividend on the ordinary 
shares at the rate of 5 per cent. per annum. To credit of 
employés’ aid account, £1,000; £41,175 to depreciation on 
buildings, plant, and machinery; carried forward £37,240. 


Companies to be struck off the Register.—The follow- 
ing 1s to be struck off the register within three months unless 
cause is shown to the contrary :— 

Autoelectric Transinission, Ltd. 


Coventry Chain Co., Ltd.—Interim dividend of 6 per 
cent. per annum, less tax, оп the preference and ordinary 
shares for the half-year. 


Howard & Bullongh, Ltd.—Final dividend on the ordinary 
1 making 10 per cent. for the year. £57,207 carried 
or ward. е 


James Keith & Blackman Со., Ltd.—Dividend on ordinary 
shares for year ended March, 1920, at the rate of 20 per cent. 
per annum, free of tax. To reserve £13,780; forward £18,559. 


C. A. Vandervell & Co., Ltd.—Dividend of 10 per cent. 
per annum, less tax, for the quarter ended June 30th on 10 
per cent. preferred ordinary shares. , 


Provinciai Tramways Со., Ltd.—Interim dividend of 8d. 
per ordinary share. ; 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Тнв Stock Exchange ie troubled with a good deal of eelling 
from somewhat mysterious sources. Apparently the liquida- 
tion emanates from Paris, but it is so persistent and во heavy 
that suspicion arises as to whether some, at any rate, of the 
sales are inspired near home. The outlook in regard to money 
is unchanged, though there does seem to be some awakening 
on the part of the Government to the fact that trade will be 
much better served by cheaper money than it can be by the 
Bank Rate rising. Consequently, optimism is already begin- 
ning to talk about a fall, instead of a rise, in the Bank Rute, 
though the position is still sufficiently unsettled and obscure 
to cause hesitation on the part of investment or speculative 
enterprise. 

There is a breath of improvement in the issues of the Under- 


. ground Electric Railways Company, on the assumption that 


the company is bound to be allowed to put up its fares before 
very long, and that when this ig done, the enormous volume of 
traffic handled will begin to make itself felt. As eoon as 
profits do come into the picture, they should be on the sub- 
stantial scale, and the speculative investor is prophesying a 
return, sooner or later, to the days when the Underground 
Company paid 6 per cent. on its income notes. For the next 
half-year, or the next few half-years, it may be safely con- 
jectured that these Notes will receive considerably less than 
their proper dividend, but the price, in anticipation of the fare- 
raising being conceded, has hardened to 594, while the shares 
at lj аге è higher. The shilling shares, on the other hand, are 
easier at 4s. 6d. 

The talk of serious financial trouble in Paris hae caused 
Brazil Tractions to recede to 49. Other Brazilian issues are 
also dull and heavy, apperently in consequence of the delay 
which has occurred in allowing Brazilian companies to raise 
their freight rates. The strength of Anglo-Argentine Tram- 
ways is scarcely maintained, the first preference losing 2s. 6d. 
of the recent advance, but British Columbia deferred at 494 
and the preferred at 504 are 4 and 2 points higher respectively. 
Mexican issues are no better. Indeed the tendency is for them 
to slide back, with the exception of Mexico Tramwaye 6 per 
cent. bonds, which have gained 2. The Calcutta Tramways 
raises its dividend from 84 per cent. to 10 per cent., free of 
tax, and the price is firm at 7j. The report is an excellent 
one. Bombay Electric Tramways preference at 13 are 5s. 
lower. 

Of the new cable shares, Westerns are 43, Globes 43, Eastern 
Extensions 4 and Eastern Telegraphs 9s. 6d., with a fair 
amount of business doing in them all. Amongst the senior 
stocks, Eastern ordinary has given way to 1474, a fall of 3 
points, and Eastern Extensions at 144 are 10s. lower, though 
Westerns remain at 151. The principal excitement in this 
market, however, hae been another rise in Marconis, the price 
putting on 8-16 to 34. The company’s report is exceedingly 
good. The dividend is made up to 25 per cent. for the year 
on the ordinary shares, and these, together with the 5 
ence, receive in addition a bonus of 5s. per share paid free of 
tax. The market has been strong for some two or three weeks 
past, and the price has come up from 3 to 8 with scarcely a 
break. The new shares, which rank equally with the old ав 
eoon a8 the latter have received the dividends just declared, 
stand at 3%, the same price as the preference ehares, which are 
ive 22 per cent., and the bonus just mentioned. Cana- 
dian Marconis are 108. 3d. and Marines 38s. 9d., the latter 
showing a distinct disinclination to respond to the recent good 
report. No particular heed is paid in the Stock Exchange 
market to the strike of Marconi operators. 
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It may be well to point out that the calculation of the yield 
on Marconi shares, in our tabular list, takea no account of the 
58. bonus. The return is worked out on the 25 per cent. divi- 
dend only. 

Ainongst the manufacturing shares, Callenders have attracted 

а little attention and a rise of 1-16, in consequence of the new 
issue, while the report shows up "well — It is interesting to 
notice the available balance during the past four years from 
1916 onwards, and the annual figures are: £311,444, £207,491, 
£232,978, £202,503. For 1913, the year before the war, 
Callender's had £170,000 to dispose of, and the dividend then 
was 15 per cent., the same as it is in respect of the year just 
ended, the latter, of course, including the new shares distri- 
buted by way of bonus some time ago. Castner-Kellners are 
weak at 3} ex dividend. Babeocks at 2$ xd show little change, 
alowing for the deduction. Henleys have risen 4 to j. 
Siemens at 26s. show recovery of the IS. dividend, while Tele- 
graph Constructions are £l lower at 214 owing to monetary 
conditions. 
© Electricity Supply shares are unchanged, from Bromptons 
to Westminsters. Nobody is taking any interest in them. 
The strike which has plunged Melbourne into nightly darkness 
failed to influence the price of Melbourne Electric Supply 
shares. The rubber share market 18 quiet to dull, with the 
price of the commodity once more a trifle below 2s. per lb. 
Armament shares are weak, Vickers and Armstrongs both 
giving way on provincial sales. In these, as in many other of 
the Stock Exchange industrial departments, business is slow; 
prospective buyers profess that thev prefer to wait and see 
whether the 60 per cent. E.P.D. will remain, or whether the 
continuance of vigorous attacks may force its partial abandon- 
ment even at this twenty-fifth hour. 


OF ELEOTRIOAL COMPANIES. 


SHARE LIST 
Home ELECTRACITY COMPANIES, 
Dividend Price 
А June 15, Yield 
, 1918. 1919, 1920. Rise or fall. p. o. 
Brompton Ordina e 8 12 — A9 8 7 
Oharing Cross Ordinary, г. 4 1 — 98 8 
do. do. а Pret. .. a éà = 8 8 8 
Chelsea.. ee eo 8 4 2 — 8 0 0 
e ot London B 10 1 — 8 17 10 
o, до. 6 per "cent. Pref, . oe 8 6 17/- — 171 2 
County of London 1 8 83 — 917 0 
do do.6 per cent. Pret, 6 0 "t — 7 5 5 
London Electric... Nil ж 11 — воо 
Metropolitan. , б 6 9 — 10 8 8 
4 per cent. cent. Pret, 2, 4 4 2 — воо 
Bt. eu ап .. 10 12 — 8 16 10 
South London es б 6 — 919 0 
South Metropolitan Pret.. x ee 1 1 18/9 — торо 
Westminster Ordinary .. - 8 10 5 — 10 0 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, ee ee 6 6 т - 1 14 10 
do. Det. ee ee юр 14 18 — B 6 8 
Chile Tele hone ee ee ee 6 — *4 18 a 
Ouba Sub. Й oe ee eo 1 1 — ba | 1 4 
Eastern Extension .. as ee 8 10 14 — 41 *$ 18 0 
Eastern Tel. Ord. ee ee oe 8 10 117 —B 86 15 7 
Globe Tel, and T. Ord. .. .. В 10 15 — 6 то 
до. до. тен ae ee 6 6 TE 7 1 2 
Indo- Епгореап ee ee ee 18 10 85 -— 1 2 10 
Marconi , 2 25 85 + à 6 18 0 
Orlental Telephone Ord. . iis . 10 12 ?7-ха — "4 18 4 
United R. Plate Tel. ЧА si 8 1 — 6 6 8 
West India and Panama .. „ 18 Nil Tu — Nil 
Western Telegraph.. E АР 8 — *6 9 0 
Home RAILS, 
Central Londcn Ord. эне: 4 4 4 = 819 9 
Metropolitan . xa 1 1 19 — 6 8 9 
do. District 52 . Nil Ni 15 — Nil 
Underground Electric Ordinary.. Nil Nil 18 + Nil 
do. do, “А” .. Nil Ni 4,6 — 6d. Nil 
do, do. Income .. b 4 593 +1 614 6 
FoRFIGN Trams, &c. 
Anglo-Arg. Trams, First Pref. .. Nil 5 3È — i 880 
do. do. 2nd Pref., .. Nil Nil Ra — 
do. do. 6 Deb. ә 6 b 60 +$ 8 6 8 
Brasil Tractions .. ‚© .. Nl — 49 —2 — 
Bombay Electric Pref. . 6 0 18 - i 410 8 
British Columbia Elec. Rly. Pice. б b 57 — 8 13 10 
do. do,  Preferrred a b 5 +2 910 6 
do, do. Deferred N 8 49 +4 6 1 8 
do. do. Deb. oe Y 52 — 8 2 0 
Менго Trams65 per cent. Bonds.. N 284 — Nil 
6 per cent. Bond. Nil Nil 224 +3 Nil 
Mexican Light соор EA . Nil Nil 12 — Nil 
| йо. Pref. . Nil Nil 131 —2 Nil 
do. : Ist Bonds . ee ee Nil Nil 423 -— — 
: MANUFAOTURING COMPANIES, 
Babcock & Wilcox .. АР ^ 15 15 ха — +6 14 4 
British Aluminium Ord, .. . 10 10 là — 9 8 2 
British Insulated Ord. ee [x 12à 15 155 — 8 2 8 
Callenders  .. ae ee oe 25 15 1, + ps 912 0 
(F) Pret, oe ee ee 64 64 18,9 ee 6 18 6 
Castner. Kellner es ie . 20 17 Зіха — 4 5 4 1 
Crompton Ord. А 5% . 10 — 23J- — 9 110 
Edison-Swan, “ А * æ. 10 — ly — 8 8 0 
do. do. брег cent, Deb, .. b b 709 — 6 6 9 
Blectric Construction v . 10 — 217 — 9 10 6 
Gen. Elec. Pref, ee ee ee 64 63 18/6 7 0 6 
do. Ord. ee ee ee 10 — 82/6 етте 16 8 0 
Henley .. TI .. 28 16 12 + 1 8 0 8 
do, 4 Pref.. T T T 44 44 8 — 6 18 6 
India- Rubber. ee ee ee 10 — 133 — et | 11 0 
Met, Vickers Pret, ee ee se — 8. 2.4 ps 6 18 6 
Siemens Ord... „ 10 10 961. xd 4 M- *7 18 10 
(Telegraph Con, [ eec ' eo 90 90 314 =" 1 % 11 8 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


Ir should be remembered, in meking use of the figures appearing 
in the following list, that in some cases the prioes are only general, 
and they may vary according to quantities and other circumstanoes, 


Tuesday, June 15th. 


Fortnight's 
CHEMICALS, &c. | Price. Ino. or Deo. 
| | 
a Acid, Oxalic ., per lb. 2/10 
a Ammoniac Sai per ton £100 
a Ammonia, Muriate (large crystal) ii £92 P 
a Bisulphide of Carbon Ut vt a Qus ; ous 
a Borax . "IM MEC "o. £42 age 
a Copper Sulphate EN iT 2. "s £848 xx 
а Potash, Chlorate  ... e... per lb. 1/- | ih 
„ Perchlorate | .. a " 1/8. 2 
a G Shellac .. А . perowt. £31 10s. 80]. ine 
a Sulphate of Magnesia М .. per ton £18 A 
s Sulphur, Sublimed Flowers is » £28 Е M 
Lump ооз eee uu: y БЕТ in £25 | * un c.e 
a а Soda, Chlorate M : per lb. : 6d.. -— n s 
a » Crystals . per ton 412 e 
a Sodium Bichromate, casks per ld. > 
METALS, &с. 
g Babbitt's Metal Ingots per ton 4118 to £845 | 
c Brass (rolled metal d" to 12” basis) per lb. 1/1 Aa. ino. 
E » Tubes (solid drawn)... е 1/53 to 1/6 feos 
„ Wire, basis ... ae M . M38 1d. ino. 
: Copper Tubes (solid drawn) PA js 1/84 Vis 
g » Bars nh selected) per ton £101 cee 
„ Sheet.. p 6 Ne „ #161 
g „ Rod д К d 4161 E 
d „ (Electrolytic) Bare ўз rh 21 ino. 
, у ” - e... `- 
: Е 2 Wire Rods.. a . £125 . . £1 ino. 
d „ RE H.C. Wire.. per lb. 1/4 baie 
f Ebonite Rod ... Ss aoa wae Т 8/- 
CT] Sheet eee ace „ 55 4 2/6 m 
n German Silver Wire vos "m 5n weh 383, : ез: 
h Gutta-percha, fine " 18/- 
h India- rubber, Para fine... im 2/11 M 
{ Iron Pig (Cleveland Warrants) . per ton Nom. к 
» Wire, galv. No. 8, Р.О. . qual. i 459 42 ino. 
g Lead, English Pig ... e " 435 £5 10s. dec, . 
g Mercuty . per bot. £21 to £21 10s. £8 105. ino. 
e Mica (in original cases) small per lb. 6d. to 4/6 „ 60 
уя $5 [T] 90 medium se 99 5 / to 10/- "PT 
„ large. " ' 12/6 to 25/- & up Ee 
> Рһоврһог Bronze, plain castings з 1/0 to 1/1 mS 
7 ji » rolled bars and rods i 2/2 to 2/6 
„ rolled strip & sheet " 2/3 to 2/9 i 
4 Silicium Bronze Wire us NE m Ib. 1/112 ee 
y Steel, Magnet, іп bars 1/8 у 
g Tin, Block (English) .. . per ton | £232 to 2289 £35 deo. 
п „ Wire, Nos. 1 to 16 ... per lb. | 4/9 EM 
hite Anti-friction Metals ... per ton £90 to £845. 


Quotations supplied by— 


James & Shakespeare, 
Edward Till & Co. 
i Bolling & Lowe. 
Richard Johnson & Nephew; Lid. 
: n P. Ormiston & Sons, 
г W. F. Dennis & Co, . 


а G. Boor & Co. 

c Thos. Bolton & Bons, Ltd. 

d Frederick 8mith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 


A “ Meteorite Mystery.' '— On Wednesday, May 26th, there 
was an excetional heavy thunderstorm at Chiswick, which 
was recorded in the Press under such headings as Meteorite 
Mystery at Chiswick.—Strange Occurrence in Great Storm. — 
Fireball Seen to Fall,“ and was followed by.a visit of two 
eininent scientists '' from the British Museum and Meteoro- 
logical Oflice, to investigate. They doubted the meteoric 
cause of a hole in the ground that was found after the storm 
but were said to be puzzled. Тһе affair went the round of 
the Press—the terms " meteorite, fireball, thunderbolt " being 
applied. 

Mr. Walter Betts, of Chiswick, informs us that visiting 
the scene at a convent on the Е riday following the storm, he 
found a gardener filling in the hole. Close to the hole was 
a ceinented path joined at right angles by а similar path from 
a paved courtyard, forming a sort of funnel with the outlet 
towards the hole. As from each direction there was a slight 
fall towards the corner where the hole was made, this spot 
would be the first soft and cultivated ground to be eub- 
merged by the direct downfall of rain thus collected. The 
roof-gutters overhanging the cemented paths would be over- 
flowing, and two gutters meeting at the angle of the building 
just opposite the hole would form a pointed ''jug-spout '' 
from which the water would be projected on to the soft 
ground from a height of 18 or 20 ft. With such combined 
forces the aoft soil would inevitably be washed out or down 
any subterranean hollow, such as an old drain. And so the 
hole can be accounted for. It was, in а double eense, a 

“wash-out.” As to the “thunderbolt ” itself, just before 
the great flash, a particularly dense cloud, at a low altitude, 
was approaching from the south-east. It probably passed 
over the convent, then, some 400 yards beyond, was dis- 
charged all at once with one tremendous flash and almost 
simultaneous clap. Mr. Betts’s house, about three-quarters 
of a mile from the convent, was considerably shaken, and 
there was a torrential downpour of rain. After this abated, 
although the heavy rain continued for some time, there’ was 
not much lightning. 
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WHERE AMERICA LAGS BEHIND. 


[COMMUNICATRD. ] 


WE are so used to having it dinned into our ears that 
America is the home of every electrical virtue, and has 
originated every worth-while improvement and develop- 
ment, that it may not be an easy task to inake people 
believe that at least one of her feet is formed of un- 
substantial clay, or (to employ a more appropriate 
simile), of bituminous compound. 

In some ways America is ahead of this country elec- 
trically. The natural wealth, large population, and 
the important fact that a very big proportion of 
American buildings have been erected during the last 
JO years, are sufficient to account for the wider use of 
electrical service on the other side of the herring pond. 
Electrically, America has not had to contend, as we have 
here, with а strongly entrenched and admirably or- 
ganised gas industry, which has piped every town in 
. the country, and has established a sort of dingy but 
sacred tradition in ninety-nine houses out of every 
hundred. | 

Apart, however, from the question of extent of use, 
America lags, in many ways, behind English practice. 
Particularly is this во in what may be called the refine- 
ments of electric lighting—the little contrivances which 
mean so much in the way of convenience and adapta- 
bility. With regard to switches, for example, America 
is apparently only just realising the superiority of the 
tumbler switch for ordinary domestic use. At least, 
one must infer this from recent advertising in American 
papers, calling attention to a new form of switch, which 
can be turned on with the elbow if the hands are other- 
wise engaged. 

In small houses and apartments, and probably in 
some large ones, wall switches do not seem to be used 
at all. Instead, the fittings are equipped with pendant 
switches which have to be found and operated in the 
dark. This has led some clever person to place on the 
market phosphorescent pins or tabs which can be at- 
tached to the switches. It is extraordinary that, in a 
country which is supposed to be teeming with genius, 
such alarming stupidity should be exhibited in the use 
of electric lighting; that its outstanding advantage of 
easy control should go almost unregarded. No doubt 
it is а little cheaper to dispense with wall switches, but 
cheapness is certainly not the ruling motive of Ameri- 
can industry; indeed, the general tendency is to spend 
a great deal of money in order to save a little time or 
work. Ав evidence of this, one has only to consider the 
enormous sales of electric washing machines at an aver- 
age cost of about £40. The only probable explanation 
of America's deficiency in wall switches is that people 
have simply not realised the, one would have supposed, 
evident advantages of being able to control the light 
at the entrance rather than at the end of an adventurous 
and frequently damaging passage half-way across the 
room. 

In the matter of wall plugs, too, the American user 
of electric light is unfortunately situated. At present 
there is & sort of crusade in progress, advocating the 
installation of what are called ‘‘ base-board outlets." 
Reading the advertisements апа booklets issued in 
support of this propaganda, one is forced to the con- 
clusion that, in the average American household, small 
cooking appliances, fans, portable lamps, &c., are gene- 
rally connected to the lampholders of ceiling fittings. 
As these lampholders are always of the Edison screw 
type, one can imagine the disproportionate amount of 
trouble involved in connecting up, say, a hot-plate or 
hair-drier which is only wanted for a few minutes. 

One visualises the average American house as being 
replete with everv conceivable sort of electrical appli- 
ance, from a washing machine to an electric chair for 
the removal of superfluous kittens; апа if all these 
devices are connected to lampholders, our trans-Atlantic 


cousins must pass their lives amidst trailing clouds of 
flexible cord, using their lamps only on those rare occa- 
sions when the holders are not otherwise occupied. 

With relief one notes that, as in the case of the switch, 
English practice is just beginning to tnd favour, and 
that a two-pin wali plug has recently been evolved. 
This, if generally used, will probably save a lot of time 
hitherto wasted in screwing home the absurd contrap- 
tion at present employed. Unhappily, the American 
designer, although he had sufficient intelligence to see 
somewhat belatedly the advantages of the two-pin idea, 
seems to have made rather a bad job of the actual manu- 
facture. Instead of providing substantial split pins, 
as in the English variety, he went in for thin brass 
strips which are bound to crumple up should one miss 
the holes at the first plunge. 

America prides herself on her progress in the develop- 
ment of electric lighting fittings, and certainly in this 
respect her complacency is not altogether unjustified. 
Even in this department,. however, she seems to have 
overlooked some of the small conveniences to which we 
in this country are accustomed. The counter-weight 
pendant, for example, is almost unknown in America; 
yet for certain purposes it is extraordinarily useful. 
It seems that the insurance companies are supposed to 
have some objection on the score of fire risk; but, as a 
matter of fact, this risk is practically non-existent. At 
any rate, the counter-weight is considered, and indeed 
has proved itself, to be entirely safe in this country. 

It is possible that the Americans possess certain light- 
ing conveniences of which we are as yet ignorant, but 
nothing they have could neutralise our advantage in 
the matter of intelligent switch design and location, 
and the free use of wall-plugs. 

Apart from the lack of certain devices in America, 
there is also observable a degree of crudity and bad 
workmanship in electrical accessories which would be 
quite inconceivable in this country. Of course, many 
wiring accessories used in England are poorly made, 
but, in comparison with the fragility and unsound con- 
struction of the American varieties, they seem to be 
almost perfect. The threads of English lampholders, 
switches, &c., for instance, are often a source of irrita- 
tion and delay, owing to insufficient tapering, but at 
least they are threaded and, once assembled, will re- 
main so indefinitely. In the States, however, many 
devices, such as pendant switches, are made to fit 
together like a cigarette case or blacking tin. That is 
to say, there is no thread, the parts being kept together 
by the coincidence of a niche and a projection. Such a 
method of securing (save the mark !) the cover of an elec- 
trical device is simply abhorrent to the English mind. 

To sum up, it may be said that America has advanced 
a great deal more than we have in the variety of its 
electrical applications, and in the degree of. electrical 
saturation achieved in the larger towns. But no single - 
wiring device has been perfected; while such matters 
as the design and convenient arrangement of switches . 
and wall-plugs have been almost entirely ignored. The 
home of the multi-millionaire may be an Aladdin's cave 
of electrical delight, but the ordinary middle-class homes 
in America, although they may contain many heating 
and cleaning appliances rarely seen in this country, 
are & long way behind their English '' opposite num- 
bers in respect of some of the elementary conveniences 
and refinements of electric lighting. In America, 
lighting seems to be & cheap and hastily arranged means 
of inducing the consumer to use an electric washing 
machine. In England, electric lighting is an end, and 
a very excellent end, in itself; although we must not, 
for that reason, allow ourselves to overlook the economic 
necessity of persuading the people of this favoured isle 
to use electricity for other purposes. 
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THE DESIGN OF A SUPER-POWER STATION.' 


Ву H. GOODWIN, Junr. and A. В. SMITH, of the General Electric Co, U.S.A. 


Tur general tendency towards the consolidation of existing 
power plants and transmission systems and the probability 
of the construction of super-power lines will undoubtedly 
result in the erection of large generating stations which can 
be operated at practicall full load throughout the year. 
Whether such plants be located near coal mines where fuel 
js reasonably cheap or in localities where the transportation 
cost of fuel is considerable, the fact that the load factor is 
high will justify the construction of a most economical] plant. 

Apart from the economy of fuel based entirely on "ts 
present value per ton, consideration must be given to its 
possible value many years hence. Another fact that із often 
lost sight of is that the more coal consumed per kilowatt-hour 
the greater must be the capacity of boilers, stokers, and coal 
and ash handling facilities; and the greater the steam con- 
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sumption the larger the piping, condensers and water tunnels. 
In brief, the cost of much of the apparatus that is necessary 
only for economic reasons may be largely offset by the re- 
duction in cost of the essential apparatus because of the 
reduced demands on it. | 

The design herein described was developed for a particular 
condition where some of the fundamental considerations were : 
High fuel cost, moderately good load factor, extreme river 
floods, and high voltage underground distribution. "This de- 
eign is of recent origin, and has therefore not been fully 
developed; consequently some of the apparatus shown, par- 
ticularly the boilers, economisers and pre-heaters, are pro- 
posed designs. m | 

* From the General Electric Review, May, 1920. Abstract. 


Fia. 1.—A Power Station or 245,000 Kw. PLAN AND ELEVATION. 


The more unusual features of the design аге :— 


High steam pressure, 350 lb. 

High superheat, 350 deg. I’. | 

Independent power supply for station auxiliaries. 

Air pre-heaters for stokers. i 

All auxiliaries electrically driven. 

Minimum overhead coal storage. 

Simplicity of boiler-room building. 

Outdoor switchgear for 66,000-volt distribution. 

Means of cleaning circulating water tunnels and possible 
utilisation of circulating pumps in case of flood. 


The ratings of the principal pieces of apparatus are:— 
Seven main generators of 35,000 K w., 0.8 p-f., 43,750 K. v. 4. 
capacity at 13, 0 volts, 3-phase, driven by steam turbines. 
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Seven 45,000-K.v.4. transformer banks for stepping from 
generator voltage to 60,000 volts, each bank composed of 
three 15,000-K. v. A. single-phase units. One generator and one 
transformer bank are designated as reserve capacity. 

Ten underground and two overhead feeders, all at 66,000 
volts. The underground feeders will each be composed of 
three single-conductor underground lead-covered cables and 
will have an individual capacity of 45,000 K.v.a. The over- 
head feeder capacity is approximately 10,000 K. v. A. each. 
"The coal-handling equipment has been designed with the 
idea that the bulk of the coal will be unloaded from barges 
by means of travelling crane towers at the dock and trans- 
ported by two belt conveyors directly to the four receiving 
hoppers and crushers. Fig. 1 shows the construction. There 
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аге no travelling trippers, ae all belts аге dead-ended. From 
the receiving hopper the coal is delivered directly to the 
outside storage or through а crusher and skip hoist to the 
overhead outside bins. ‘These overhead bins are connected 
by an emergency belt conveyor so that in case of failure of 
& skip hoist, а crusher, or any part of а receiving hopper 
tower, the crushed coal can be transported from the adjacent 
overhead bin. 

The intention is that one operator located in & control cab 
above each receiving hopper will operate the revolving gantry 
crane, the crusher, the skip hoist, &c. Another operator will 
be located on each electrically operated larry to transport 
and weigh the coal from the overhead bins to each boller. 
The emergency coal etorage handled by the locomotive 
travelling crane will be operated only when the excess coal 
is being stored or reclaimed. l 

It will be observed that the revolving gantry crane re- 
claims the coal from the circular storage without moving the 
bridge; thus, this method is very rapid when reclaifning 
coal, although in distributing the coal the bridge will have 
to be moved elightly from time to time, but to minimise this 
movement outside shoots are shown on the four eides of each 
receiving hopper tower. 'The revolving gantry cranes overlap 
во that coal can be transferred from one pile to another. 
The design shown can be partially built and extended from 
time to time without interfering with operation, or without 
changing existing structures. | | 
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It is proposed to dispense with all kinds of ash conveyors, 
which are at best troublesome. The ash hopper under eac 
boiler will be of such capacity as to contain 12 or 24 hours’ 
storage so that ashes need be removed only once or twice 
during the day. The ash hoppers will empty directly into 
standard railroad cars, which will be hauled by a storage 
battery locomotive. 

The boilers (shown in figs. 2 and 3) will have a rating of 
some 1,600 н.р. or 16,000 sq. ft. of heating surface. The 
proposed separation of the two banks of tubes with the 
superheater between is suggested for two reasons: First, to 
permit using a two-pass boiler and keep the economisers on 
the main floor, which means a greater number of tubes in 
height; second, to get a high amount of superheat without 
an excessive amount of superheat surface. The baing of 
this boiler is simple. All of the heating surface should be 
effective, as there are, no idle pockets, and the draught loss, 
because of the two passes instead of three, will probably be 
leas in spite of the fact that the boilers may be several rows 
of tubes higher than the usual standard. 

Four boilers per turbine are shown, but ag there will be 
one spare turbine, there will naturally be four spare boilers, 
and some steam may have to be transmitted through the 
interconnecting steam header. 

The extra long underfeed stoker has been shown, as 
the grate area must be commensurate with the increased 
heating surface resulting from a very high boiler. In this 
case the demand for economy was prompted more by the 
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high price of fuel than by the high load factor. Where the 
load is uniform the stokers must have a greater relative 
combustion area. 

With the use of economisers and prebeaters, induced- 
draught fans will be necessary because of the increased 
draught loss and the low temperature of gas entering the 
stacks. These fans might be of the ordinary plate type, or 
possibly of the multi-vane type, because the temperature is 
low and the pressure comparatively high. However, the 
induction type of stack employing high-pressure blowers may 
be substituted. 

Both the induced-draught fans and the atoker blowers are 
in duplicate for each boiler, although each would be of only . 
half the maximum capacity required per boiler. 

Wrought tube economisers of the same construction aa 
the boilers, that is, with headers inclined with relation to 
the tubes, are proposed. The economisers will be practically 
the same width as the boilers; thus, there will be no change 
in the sectional area of the flue connecting the boiler and 
the economisers. The economisers will be cleaned with 
steam soot blowers instead of scrapers, and it is anticipated 
that there will be no moist soot deposit because the water 
entering the economisers will first be heated to 150 deg. or 
160 deg. with exhaust steam, thus bringing the temperature 
well above the dew point of the gases. 

Special attention 1s called to the natural thermo-siphon 
flow of water in both the vertical tubes and the headers, 
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Kia. 2.— SECTION or Воп„ЕВ HOUSE. 


and the counter- current flow of the gases and the water in 
the economisers; also, to the convenience of piping the feed 
water from the headers in the basement through the econo- 
misers to the boiler drums. 

To avoid internal corrosion of the wrought steel economiser 
tubes, it is proposed to eliminate as completely as possible all 
air from the feed water, either in the condenser or between 
that and the economisers. 

The air from each turbo-generator is discharged into a duct 
leading from the generator room to the end of the boiler 
house. This is shown clearly in fig. 3. The tunnel is 
shown in section in fig. 2. The far end of this duct, being 
open to the atmosphere, gives a free discharge for the 
generators in case no blowers are in operation, and any air 
required for the boilers over and above that supplied by the 
generator will be taken in at this end. From this main duct 
the air passes through the heating tubes in each preheater, 
the preheater being divided into two units per boiler to make 
a more practical design. With this arrangement the boilers 
nearest to the turbine room wil burn the heated air dis- 
charged from the generators, whereas the boilers at the far 
end will burn the air from outside. 

Preheaters have not been in general use in stationarv 
plants, although they have been applied for many years on 


board ship. If the cost of coal is at all high, they can un- 


doubtedly be made to show a good return on the investment. 
On account of the high pressure and high euperheat in- 
volved, i& is proposed to simplify the steam piping as much 
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as possible. 'There are no steam headers in the general sense should be arranged so that either one can be taken out of 
of the word, but there is & transfer header for equalising service for cleaning or for repairs. This statement applies 
pressures and transferring steam between boiler rooms. The most forcibly to the intake tunnels, which invariably fill 
omission of all steam-driven auxiliaries except the house or up with sand or silt. Sluice gates have therefore been ehown 
auxiliary turbines, of which there is one for every two main connecting between the intake tunnels and a centre chamber. 
units, greatly simplifies the steam piping, and materially There ів one centre chamber for each main turbo-generator; 

| | thus, апу one or all the circulating pumps сап get suction 


reduces the cost of the plant. 
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Fic. 3.—Srctionan Р Ах SHowtNGa Two МАІХ SETS AND 
THEIR COMPLEMENTARY BOILERS AND AUXILIARY TURBINE. 
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. There is a group of feed pumps for each boiler room. The from either tunnel. In the event of a flood with the water 
piping, therefore, can be segregated in a most advantageous entering the power station basement, any one or all of the 
manner and the sizes of the pipes kept very small. circulating pumps could pump this drainage by simply closing 

Fig. 4 shows a cross section of the turbine room, and below the sluice gates on both sides of any or all of these centre 
this the circulating-water tunnels. On account of the large chambers. | 

size of these tunnels it appeared best to divide them into The discharge tunnels are connected togesher to reduce 
two parts. With two intake and two discharge tunnela they the head loss. 
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The very high steam temperature involved with 320 deg. Е. 
superheat at 325 lb. gauge at the turbines practically pre- 
cludes the. use of any small steam-driven auxiliaries, such as 
boiler feed pumps, &c. Since the water in the boilers would 
be evaporated to a dangerous level in a very few minutes, 
were the boiler feed shut off, a most reliable source of power 
must be provided for the supply of boiler-feed water. Power 
for driving the feed pumps is not considered sufficiently 
reliable when supplied froin the main bus-bars. | 

In order to provide а very reliable supply of power to drive 
all. essential station auxiliaries electrically, it is proposed to 
use one 2,500-kw. auxiliary or house turbine for each pair 
of main turbines. Each house turbine will be provided with 
a low jet condenser which will normally produce about 15 
inches of vacuum. The circulating water for this condenser 
is the condensate from the main units. 

The auxiliary power and therefore the load on the house 
turbo-generator will not be proportional to the load on the 
main units; consequently, with a fluctuating quantity of 
circulating water the vacuum will tend to vary through a 
wide range. It is therefore intended that the house alternator 
be paralleled with the main bus so that a portion of the 
auxiliary load can be shifted automatically or manually from 
the house alternator to the main alternators to maintain a 
constant vacuum under all conditions. This electrical inter- 
connection would be so made that a drop in potential or a 
lowering of the frequency, due to disturbances on the main 
system, would automatically disconnect the two and keep 
the auxiliaries connected to the house alternators. 

In order to provide for a constant flow of water through the 
condenser of the house turbine, some of the water may 
recirculated. In other words, if a condenser is designed for 
a quantity of water equivalent to 3 load on two main units 
and only one main unit is in operation, the circulating pump 
for the house turbine condenser will recirculate half of the 
water. This condenser obviously serves as a feed-water heater. 
The tank shown just in front of the condenser (fig. 4) 1s à 
storage or surge tank for the boiler feed supply. This ner- 
forms an important function, because it is impossible to feed 
the boilers at the same rate as the condensate is being re- 
turned from the main condensers. This surge tank there- 
fore equalises the discrepancy and prevents overflowing of 
hot distilled water and the use of excessive cold, raw, or 
treated water. ‚ 

The main condensers are of ordinary standard design, each 
being supplied with two circulating pumps. two hot-well 
pumps, and two air pumps. 'The hot-well pumns are each 
of full capacity. The others nre of half the maximum capa- 
city. It is expected that with a reasonably tight condenser 
system only one air pump will have to be operated at a time. 
and in, case of very cold water one circulating pump will be 
sufficient. One circulating pump may give 60 per cent. to 
70 per cent. of the capacity of two pumps, due to the reduc- 
tion in condenser and pipe friction resulting from the reduced 
flow of water. 

The condensers will be mounted on springs to take care 
of expansion and to avoid the introduction of an expensive 
and undesirable expansion joint between the turbine and the 
condenser. | | CE 

All of the power supply for the less essential auxiliaries, 
such as cranes, coal lorries. conveyors, lighting, miscel- 
laneous pumps, &c., wili be from transformers connected to 
the main bus and supplied through a switchboard located in 
the first gallery. All the essential auxiliaries, such as con- 
denser pumps, feed pumps, blowers, &c., will be controlled 
from switchboards located on the main turbine room floor 
at each auxiliarv turbine. The onerator at the switchboard 
will have immediate control of all the turbine-room auxiliaries 
within his vision and the control of the supplv of power to 
all of the boiler-Éroom auxiliaries supplying that particular 
section of the turbine room; thus, there will be four switch- 
board operstors on the turbine room floor in addition to the 
main switchboard operators in the galleries. | 


(To be continued.) 
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British Canals.—The Development Department of the 
Sheffield Corporation is pursuing its programme of canal de- 
velopment, and is now making representations to the Ministry 
of Transport for the improvement of the canal system hnking 
Sheffield with the Humber ports. The interest of Rotherham, 
Doncaster, Mexborough, and Thorne traders has been secured, 
and it is hoped that the necessary pressure may he nlaced upon 
the Government to secure the carrying out of the scheme. 
The proposal put forward is that the Sheffield and South 
Yorkshire Navigation shall be acquired by the Government 
or another publie authority and that the canals which link 
the South Yorkshire industrial area through the Trent and 
Onse with the Humber shall be widened and deepened to 
enable boats drawing 7 ft. of water and having a capacity 
of 110 tons to he used without the need of transhipment. 
The estimated cost of the improvement scheme 1s £1.750.000. 
and to this ha« to be added the purchase price for the Sheffield 
and South Yorkshire Navigation Co.’s Waterways.—The 
Times, 


ECONOMICAL SUPPLY OF ELECTRIC 
POWER IN THE UNITED STATES.. 
A SUPER-POWER ZONE. | 


THs proposal that а super-power zone be created in the U.S.A: 
in a section of the North-East Atlantic seaboard, calls for the 
electrification of the railways and industries in this congested 
district, and for the installation of comparatively few large 
generating stations to economically supply the necessary elec- 
tric power. This plan, and some of the engineering problems 
16 involves, were presented at the mid-winter convention of 
the American LE.E., held at New York in February last, 
in the form of а symposium, by ten of the leading consulting, 
designing, and power-plant engineers, and discussed by à 
number of others. 'Tho following details of the scheme are 
abstracted from Power. Mr. W. S. Murray briefly outlined 
the plan as providing a means by which a present estimated 
plant capacity of 17,000,000 H. P., divided into 10,000,000 for 
industrial purposes and 7.000,000 for the railroads, in a region 
450 miles long, between Boston and Washington and extend- 
ing inland from the coast 150 miles, now operated with a 
load factor not exceeding 15 per cent.. could be lifted to a load 
factor greater than 50 per cent.. and a means by which one 
ton of coal would do the work of two, and the railroads 
within the above zone and those carrying coal into that zone 
would be relieved of transporting one-half of the amount 
required for power and lichting purposes. The value of 
machine capacity from a utilisation standpoint would be in- 
creased from threefold to fourfold, and coal resources for the 
purpose named would be conserved twofold. "This means that 
a present plant capacitv of 17,000,000 н.р. can be replaced by 
one not greater than 5,500,000 н.р., and that not less than 
30,000,000 tons of coal per annum can be saved, which at $5 
per ton will represent $150.000,000 per year. 

Besides the foregoing savings, two great departments of 
economy will be created; one applying both to the railros dg 
and industries, in the reduced cost of maintenance of machi- 
пету, and the other applying to the railroads alone in the 
reduction of train miles. Tt is estimated that these latter 
economies will effect a saving of another $150.000,000 annually, 
thus making a saving of $300,000,000. The foregoing are the 
direct savings as estimated from data collected from actual 
past operation о fthe specific order contemplated to be put 
into force in the zone under consideration. | 

This plan offers immediate relief from the present intoler- 
able congestion of our. railroads by automatically increasing 
rail capacity without increasing track mileage, and reducing 
power equipment to a minimum; the presenf cargo space now 
required for industrial coal will be cut in half; train equip- 
ment in all classes will have its service practicallv doubled, 
and the present steam-power equipment. replaced: by elec- 
trical equipment. can he transferred to other divisions where 
it is so vitally needed.“ 

Мг. W. L. R. Emmet pointed out that ‘the best steam- 
turbine station equipment. operating under favourable con- 
ditions, сэп deliver a H.P.-hour in the form of electricity with ' 
an expenditure of one pound of coal. where four pounds are 
required to deliver a H.P.-hour to the draw bar of а good 
locomotive. While the comparison of efficiency between the 
large power station and the smaller engine or turbine eauip- 
ment used in small stations and isolated plant is less striking 
than that with the locomotives, it is nevertheless highly 
unfavourahle to the small plant.“ FOE 

Mr. J. Е. Johnson expressed the opinion that Reliability 
would have to be the first aim of the designer. Generating 
stations of some 200,000- to 300,000-K W. capacity, employing 
generating units of some 60,000- to 75,000-K Ww. capacity, each 
operated on steam conditions of 300-lb. pressure. 200 deg. F. 
superheat, and 29 in. vacnum referred to a barometer of 
30 in., would involve no difficulties of design, construction, 
or operation, and from such stations a steam consumption 
rate of 10 lb. or less per KW.-hour and a total station rate of 
less than 1.5 lb. of good quality coal per Kw.-hour output 
should he obtained.”’ TN В | 

Mr. Н. G. Reist said: So many generators of from 30.000 
to 50.000 K. v. A. are at present ip operation, giving satisfac- 


югу service, that there need be no hesitancy in considering 


generators as large as those now in use or larger. The 
potential of these generators should be within the limits of 
our experience; that is, not above 13,900 volts. and preferably 
lower, if this does not canse inconvenience in the lines leading 
from the generators to the step-up transformers. The losses 
may be expected to be less than 2 per cent. of the output 
of the machine. Оп account of the great capacitv of the 
lines in such а larce system. there mav be some advantages 
in the use of induction .generators. Roughly, the size of 
induction generators would probably be from 95 to 30. per 
cent. larger than a synchronous generator and the cost of the 
machine in proportion.“ „ iE | 

Mr. F. D. Newburv’s point of view was that the generat- 
ing element in the. proposed system does not involve anything 
‘new or untried. Апу probable station could be designed 
with steam or electric generating units of a size now available. 
Suppose we assume a station of 300.000 to 500.000 KW. total 
capacitv. We have available single-shaft generating units up 
to 40.000 kw. with generators of 50,000-K.v.a. cavacity. The 
preferred speed for such units would be 1,200 R. P. M., 60 
cycles. Eight to twelve euch units would give the assumed 
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total station capacity. There have been developed and built 
triple-shaft compound units of 60,000 Kw. ive to eight 
such units would constitute as large а station as hae been 
suggested. All the generating units referred to are actually 
conservative in size, and by no means represent the largest 
unit of the speed in question that could be designed. 

From a consideration of data available on railway operation, 
Mr. W. B. Potter draws the conclusions that ''of the whole 
mileage included in the zone, a not very large proportion has 
been electrified. The traffic within the zone now handled 
by steam locomotives, if handled electrically, would require 
an average output of less than 750,000 Kw., and if produced 
entirely by coal-burning electric power stations, would reduce 
the coal requirements for transportation purposes from 
21,000,000 to 7,000,000 tons annually. Asa certain proportion 
of electric power would be produced from hydraulic power 
stations, this coal requirement would be reduced in proportion 
as advantage is taken of hydraulic operations. The reduction 
in cost of maintaining the motive power units would be a 
large amount, which, estimated from the locomotive mileage, 
would be of the order of $15,000,000 or more annually. 

Mr. Philip Torchio discussed the relative values of water 
versus steam-power development, and said: ‘‘The Western 
States, Mountain, and Pacific, have resources in both coal 
and water to meet indefinitely all the heat and power re- 
quired from either source of eupply, the potential water 
powers alone being large enough to supplv over six times 
all the heat and power requirements in 1915. The other 
States, with corresponding heat and power requirements 
forty times greater than the Western States, have actually 
smaller resources in coal and potential water power, the latter 
capable of supplying only 8 per cent. of their total heat and 
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power requirements. It follows, then, that these States must 
indefinitely, as far as present human knowledge can foresee, 
depend upon the use of coal to supply the great bulk of these 
needs. These States, comparatively so deficient in water 
powers consumed in 1915 528,000,000 tons of coal, about one- 

alf for generating power and one-half for generating heat. 
They obtained an average efficiency from coal of 5 per cent. 
for the power and 50 per cent. for the heat. 

In а comparison of the cost of steam power plant and 
hydroelectric developments, Mr. Torchio pointed out that the 
former cost about one-third to one-quarter that of the latter, 
consequently one dollar invested in stéam plant would make 
available several times more power for industries than a 
dollar invested in hydroelectric plant. The author urged 
development of water powers especially in connection with 
electrochemical and metal refining processes using Immense 
amounts of power continuously, where the net cost of hydro- 
electric power may be considerably less than steam power. 

Mr. Percy H. Thomas assumed a transmission line extend- 
ing from Lawrence, Mass., to Washington, D.c., operating 
at 250,000 volts, with tap lines running to the various sources 
of power and large centres of power consumption, and showed 
that it was within the scope of present engineering practice 
to construct and operate euch a system. (See Exec. Rev., 
Sept. 19th, 1919, p. 371.) 

Mr. J. W. Lieb called attention to the fact that an adequate 
power supply was one of the most important economical 
problems before the nation at the present time. The engineer 
should view the problem with a broad national outlook, and 
not make the mistake of the railroads by a battle over the 
different systems. The speaker referred to the question of 
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both voltage and frequency making the problem involved, 
and illustrated this point by experience during the war, 
when New Jersey was short of power, and in New York 
City 100,000 н.р. was available, but could not be connected 
with New Jersey's power system on account of a difference of 
24 cycles between the two systems; this difference, however, 
no longer existed, since the New York Edison Co. had re- 
cently changed the frequency of its system from 621 cycles 
to 60 cycles. Mr. Lieb laid 1 stress on the necessity of 
continuity of service, and said that in a community like New 
York City, the seriousness of interrupted service, even for 
a short time, would be impossible to exaggerate. 


REVIEWS. 


Wireless Transmission of Photographs. By Marcus J. MARTIN. 
Second edition, revised and enlarged, 1919. 143 pages. 
London: Wireless Press, Ltd. Price 5s. net. 


This book should prove of interest to two classes of readers. 
To the serious worker engaged in endeavouring to produce 
з commercially efficient method for the transmission of photo- 
graphs by wireless telegraphy it gives an up-to-date account 
of the work which has already been done in this field, and 
euggests the lines along which progress might most profitably 


be made. On the other hand, to the amateur, who ie, per- 


haps, nof sufficiently trained in mathematics and physics to 
carry out quantitative experiments with wireless gear, and 
who finds, after he has constructed his 
ordinary wireless apparatus and used it 
for a little while, that his interest in 
the subject hae begun to flag, it offers з 
new field in which his inventive talents 
and mechanical ingenuity can have full 
play, and of which he will be long in 
exhausting the ibilities. 

The book is divided into five chapters, 
to which are added three appendices. 

In the introductory chapter a brief 
account is given of the work which has 
already been done in the transmission of 
photographs over land-lines and cables, 
and of the difficulties which are met 
with due to the retarding effect of the 
capacity of the line. The second chapter 
deals with transmitting apparatus, and 
the third with receiving apparatus used 
for sending photographs by wireless 
telegraphy. | | 

The problem of driving the trans- 
mitting and receiving gear in eynchron- 
ism with one another is discussed in the 
fourth chapter, while in the fifth chap- 
ter a description is given of the Tele- 
phograph," a system for the transmis- 
sion of photographs by wireless tele- 
graphy devised by the author. In addi- 
tion, this chapter contains some useful 
information on the Nernst lamp, and on 
photographic films. 

Appendix A deals with the construc- 
tion and action of the selenium cell. In 
appendix B detailed instructions are 
given for the preparation of the photographs on metal plates, 
by which the actual transmission is controlled, and in appen- 
dix C a brief outline is given of the theory of the action of 
lenses as used in photography. NM m 

We notice, on page 57, when describing the receiving ap- 
paratus, in which the final reproduction of the image is 
brought about by means of & Bain chemical recorder, that 
the author expresses surprise that the point of the iron stylus 
used as the electrode shows signs of wear after it hae been 
іп use for some time. He remarks that no explanation of 
this peculiarity on the part of the stylus can be given, as 
there is nothing very corrosive in the solution used, and the 
pressure of the stylus upon the paper is eo elight as to be 
almost negligible." We do not think that any of our readers 
with a knowledge of the elementary facts of electrolysis will 
share in the author's wonderment at the wearing away of 
the stylus! . 

There is very little else in the book which we have to 
criticise. The printing is good, the descriptions of the various 
pieces of apparatus and the diagrams are clear, and anyone 
with a small workshop at his disposal should be able to make 
most of the apparatus required to carry out experiments in 
this fascinating branch of wireless telegraphy.. 


Graphical and Mechanical Computation. By JosEPH LIPKA, 
Ph.D. London: Chapman & Hall, Ltd. Price 18s. 6d. 


This book describes how to draw up alignment charts (also 
called nomographic charts or abaci) of all types, and should 
be of use to engineers and desighere whose work entails the 
eolution of equations or formule such as Hazen's for the 
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velocity of water flowing in pipes, u = cu^ , (4|D" ^*, where 
и = the velocity, д = hydraulic mean depth, A = height, 
l-length, k / I= slope of pipe; c is a constant depending on the 
material of the pipe. To calculate и numerically, c, u, and h/t 
being given, is laborious. If а nomographic chart is drawn, 
the values of any two quantities can be read off at once when 
the other quantities are given. 

The author explains how various types of chart, i.e., plain, 
Z V, &., can be drawn. ‘Twenty-nine detailed charts are 
given, such as those for giving deflection of beams, adiabatic 
expansion of gases, flow of water according to various for- 
mule, discharge of gases through an orifice, H.P. transmitted 
һу belting, &c. Chapter I deals with scales, ordinary slide 
rules, log—log rules, circular slide rules, &c. Chapter П deals 
with log paper and solution of equations by co-ordinate paper; 
come of the methods of solution and types of graph are seldom 
used or mentioned in the English technical Press. Chapters 
III, IV and V deal with nomographic charts; this forms the 
most important portion of the book.“ 

The well-known chart for finding the combined resistance 
of M or more parallel resistance paths 18 given on pages 41 
and 104. | 

To assist engineers in drawing up charts, two sheets of 
transparent paper, one with uniform scaling and with square 
root scaling and one with log scaling are enclosed in the book. 
These types of scaling can thus easily be marked off on lines 
less than 25 cm. long. and charts can be quickly made. On 
page 107 the author explains the derivation of charts with 
curved lines, representing formule such as 03.33 (B—0.2A) 
zan where quantity of water, B- width of weir, h=head 
of water. Many examples are worked out, and many exercises 
are given for students to practise upon. 

Chapter VI describes the deduction of empirical formule to 
represent observed data, and the determination of suitable 
constants either by selection of particular т or by aver- 
ages or by the method of least squares. e figures showing 
typical parabolas, hyperbolas, exponential curves, and у=ш 
(aT Бх) curves, may be of use in suggesting a solution to 
engineers who are not familiar with the aspect of such curves, 
when they are trying to find the law of a curve to represent 
a set of physical observations. | 

On page 152 ff, the derivation of constants in equations of 
the form y =a + br + сех, and y—a e^, + e е“, is described 
exhaustively. 

At the end of Chapter VI are 47 examples, observed values 
of data from various engineering tests are quoted (along with 
the type of law underlying them in some cases). The student 


has to deduce the numerical values of the constants for him- 


self. These exercises will be valuable for students. Chapter 
VII deals with the derivation of numerical coefficients of 
periodic curves by means of Fourier's series. References are 
given to other papers and books on the subject and to 
mechanical harmonic analysers, two of which are described in 
fair detail. | 

Chapter VIII deals with interpolation, by graphical estima- 
tion, bv the use of successive differentiation and then by 
Newton's interpolation formula, and Lagranye’s formula. 

Chapter IX deals with numerical integration and differentta- 
tion, and mentions various mechanisms for performing such 
work. This subject is inore widely known than the alignment 
charts dealt with in the earlier portions of the book, but 
should be of considerable use for reference when dealing 
graphically with the results of tests and observations. 

It might have been convenient if in addition to footnotes, 
references to books had been collected in one place; the index 
though fairly complete, might have a few additional entries 
giving directly the reference to charts, viz.. "' water flow.“ 
or flow of water.“ pages 58, 109. &., instead of only being 
referred to under Charts. — A. B. EAson. 


Education and Training for the Electrical and Allied En- 
gincering Industries. Pp. 64. 1920. London: Edwin 
Arnold. Price 3s. 6d. net. 


This little book is the Report of the Education Committee 
of the British Electrical and Allied Manufacturers’ Associa- 
tion, which was appointed during the war by the Council of 
the Association with directions to consider the whole subject 
of technical education in the electrical and allied industries, 
and to suggest a uniform system. The committee consisted 
of ten representatives of various sections of these industries, 
of whom the chairman was Mr. A. P. M. Fleming, C.B.E., 
who has for several years shepherded the apprentices of what 
is now the Metropolitan-Vickers Electrical Co., Ltd. 

The work occupied a little less than two years, and when 
it is considered that nearly every manufacturing firm of im- 
portance has devoted a great deal of thought to this important 
question. and that many have taken action, necessarily in- 
dependent, on the lines which appeared best to themselves, 
it will be agreed that the co-ordination of this ‘* immense 
amount of unrelated work ” (to use the words of the preface), 
and its presentation to the public in permanent form, has 
been accomplished in & remarkablv short space of time. 

The individuals who are intended to be brought within the 
scope of the scheme are classified into: (1) Trade apprentices: 
(2) engineering apprentices; (3) student apprentices; and (4) 
research apprentices. These are to be trained respectively 
to become: (1) Skilled workmen, foremen, &c.; (2) members 
of engineering, commercial, erecting, drafting, testing, or 


other staffs; (3) senior officers of the same staffs; and (4) 
members of the research staff. | 

The several classes of apprentice are to be drawn from dif- 
ferent classes of educational establishment, ranging from the 

rimary school to the university, and at various ages between 

4 and 22 years. The research apprentices would be selected 
from the student apprentices, and given a post-graduate re- 
search course. 

The importance of careful selection is duly emphasised, and 
the organisation of games, so that team-work in after life 
may not be unfamiliar, is recommended. It is pointed out 
that practical training is a vital necessity in every case. 

The situation as regards scholarships is surveyed, and re- 
commendations are made that more should be founded. This 
is in agreeinent with the policy we have for many years advo- 
cated, and we feel that if the industry in general. and the 
British industry in particular, is to make the strides which 
in the whole world's interest it ought to make, it is an 
essential condition that in no case shall talent be withheld 
or diverted by reason of the lack of pecuniary support for its 
development. | 

'The committee has arrived at а somewhat strange conclusion 
in paragraph 65, page 43: ‘‘ Hitherto the echolarship system 
in Great Britain has been directed almost exclusively towards 
encouraging students to enter the so-called learned professions 
—]aw. medicine, teaching, and the Church. Scholarships 
founded in recent years for the express purpose of encouraging 
those engaged in industry to obtain technical training have 
frequently merely provided recruits for the staffs of technical 
institutions and universities." No doubt evidence was brought 


. before the committee which appeared to justify this view, 


but there are very many individuals engaged in industry who 
owe their technical training entirely to the facilities provided 
by scholarships. It is. of course, only to be expected that 
the older branches of learning should be more adequately 
provided for in this respect, but we think it highly probable 
that the technical engineers engaged in industry who are 
scholarship men outnumber considerably the whole of the 
technical teachers of the country. The proportion of scholar- 
ship-trained teachers is doubtless higher than the proportion 
of scholarship-trained engineers, but this does not prove the 
accuracy of the committee’s conclusion, and we should like 
to see more of the facts—if anv—on which it was based. 
With the recommendations for a uniform system we are 
in cordial agreement, and the B.E.A.M.A. is to be con- 
gratulated on having produced a report which, if acted upon, 
will exercise a great influence on the future of our industry. 


Principles of Radiotelegraphy. By C. M. JAN SEK. London: 
Hill Publishing Co. Price 8s. 6d. net. 


This is a well-compiled work of some 236 pages and 179 
illustrations in eleven chapters. The general get up is in 
accordance with the usual high standard of the McGraw-Hill 
Co. The opening chapters deal with elementary electric and 
magnetic principles, tersely but quite effectively. The subject 
of electric waves is reached in Chapter V, and is dealt with 
in à way that is calculated to appeal well to students. The 
method of explanation of waves as pulses thrown along 
electric strain lines 1р a field of force 18, however, open to 
some criticism, and perhaps rather dangerous to students. 
The strength of an electric field is, in general, proportional 
to the inverse cube of the distance from the charge, whilst 
wave intensity 1s only as the inverse square. Wave energy 
travels to distances and reaches positions from which the 
electric lines are completely cut off. Wave motion along 
the electric lines is therefore not a good explapation. Ele- 
mentary alternating current theory is dealt with in Chapter 
VI, and the remaining chapters deal with subjects which may 
be properly regarded as immediately concerning radiotele- 
graphy. Тһе distinguishing characteristics of different 
methods and systems of wireless telegraphy are fairly well 
treated, but expressions occur occasionally which require 
modification. For instance, on page 182, the energy radiated 
per second from an antenna is said to be 14.3 Kw. The final 
chapter deals satisfactorily with the vacuum tube as a re- 
ceiver and amplifier, though the author seems to be rather 
over imbued with the electron theory of electric currents 
without adequate grounds.—J.E.T. 


Iron Losses in А.С. Flelds.—It is not always possible 
to eliminate all iron parts from high-frequency apparatus. 
The losses in iron exposed to such fields have been examined, 
according to the German Physical Society, by producing the 
field in в coil into the field of which iron parts 
could be brought. The coil and iron parts were im- 
mersed in a calorimeter for the determination of the losses. 
It was found that placing a sheet of iron of 315 mm. diameter 
and 2.6 mm. thickness in front of one end of the coil 16 mm. 
from the end of the coil increased the effective resistance of 
the coil to 2.8 times its value without the iron, and the inser- 
tion of an iron tube of 3 cm. diameter and 2.6 mm. thicknesa 
into the interior of the coil increased the effective resistance 
seven-fold. The coating of the sheet of iron with a deposit of 
0.3 mm. of copper, or 0.1 mm. of zinc eliminated the additional 
losses completely.—Technical Review. -> 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR MAY, 1920. 


THE May returns of electrical business show considerably increased 
values in the export section, as compared with the previous month, 
and an increase of, roughly, £50,000 on the March total of 
£1,102,781. 

The electrical exports for May reached the total value of 
31.150, 234, as compared with £940,014 for April, an increase of 
£210,320. This excellent result is largely accounted for by the 
increase in insulated wire exports of £147,000; telephone and 
telegraph cable and apparatus, £40,000; and electrical goods, 
£35,000; while batteries, meters, and lamp exports reached 
higher values than in April, machinery exports fell off in value to 
the extent of about £40,000. 

The electrical importa for the month were valued at £193,255, 
as compared with £189,597 for April, decreases oocurrmg in 
batteries, machinery, and telegraph and telephone imports, but in 
other directions increased values obtained. 

The re-exports for May at £18,699 show a slight inorease on the 
previous month's total of £15, 494, 

The total weight of electrical machinery exported during the 
month amounted to 697 tons,as compared with 1,102 tons in 
April, and 809 tons in May, 1919, and 2,347 tons in May, 1913. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR May, 1920, 


Ei "T | Ехрог{в. Imports. Re-ex ports. 
ect rioal g and apparatus 
(unenumerated) f £162,583 £61,092 £8.507 
Insulated wire ... „ a 413,350 17,705 1.572 
Glow lamp TT vis 20,511 6,169 308 
` Arc lamps and parts. aes 2,620 1,224 230 
Batteries... ware T eco 48,514 3,273 22 
Meters T А €— 44,170 5,048 328 
Car bonn. — 10,687 8,694 1,626 
Electrical machinery :— 
Railway and tramway motors... 6,577 — — 
Other motors and generators ... 83,875 — — 
Elec. machinery (unenumerated) 54,572 61,838 2,786 
Switch boards (not telegraph or 
telephone)  ... 5,174 20 — 
Telegraph and telephone ‘cable and apparatus : — 
Telegraph and telephone wires 
and cables (not submarine)... 98,621 254 — 
. Submarine telegraph and tele - 
phone cables vds .. 107,527 — — 
Telegraph and telephone instru- 
ments and apparatus “© 91,453 7,988 3,320 


£1,150,234 £193,255 £18,699 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


ed expressly for this journal by Messrs. Serron-Jonss, O'DzIIL AND 
TEPHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


1920. 


14.721. Electric fuses." G. Austin, May 3lst. 

14,732. “ Method for generating electrical energy.’ 
(Sweden, February 24th.) 

14.7 * Sound-wave amplifying devices, 
CHALMERS and F. R. SwiNsURNE. May 3lst. 


К. Моккву. May 3lst. 


E. G. Beken, T. E. B. 


14.759. Duplex electric ignition systems for internal-combustion engines.’ 
E. E. Ермакоѕ. May 3lst. 
14.770. Electric lamp for cycles." R. FRAUENFELDER. May 3lst. (Swit- 


zerland, July 23rd, 1919.) 


14,774. " Electric meters.“ British Тномѕом-Носѕтом Co. (General Elec- 
tric Co.). May 3lst. 
14.775. Manufacture of incandescent electric lamps." Britis THOMSON- 


Нос»том Co. (General Electric Co.). May 3lst. 

14,802. Electric water-heaters." L. J. SchxkibkR. Мау 315. 

14.807. Supports for filaments for thermionic valves." Н. MORRIS-AIREY, 
A. К. Mackorik and G. SugaRING. May 3lst. 


14,812. Means for electrically reciprocating hammers, pistons, plungers, 
&c., for cock drilling, &c." G. F. D. CaurbruL, J. K Nicht and J. Tartersace. 
June Ist. 

14.816. Arrangement for automatically indicating train arrivals and de- 


parture, &c." AUTOMATIC TELEPHONE MANUFACTURING Co. June ist. 


14.829. Electrical plug-and-socket switches." J. A. CRABTREE. June Ist. 

14.832. Fittings for erection of screwed tubing in electrical installations.“ 
С. A. CorroN. June Ist. 

14.8388. Driving gear for ignition magnetos.” ALBION Motor Car Co. 
June Ist. 

14,849. Wristlet electric light." F. T. Barrow and L. A. Dayley. June 
1st. | 

14.870. Combined electric switch and plug coupling." С. Marr. June 
1st. 

14.873. Electric switches.“  ReÊļy Evectric Co. June Ist. (United 
States, June llth, 1919.) 

14,891. *'' Ignition. device for internal combustion engine.” OESTERREICHISCHE 


WAFFENFABRIKS-GES.. June Ist. (Austria, February loth, 1917.) 


14,899. '' Relay-contact and method of making same.” F. L. Dope o. 
June 1st. 

14.900. Train control system.“ F. L. Dopcsox. June Ist. 

14.979. Protective systems." British THoMson-Houston Co. (General 
Electric Co). june 2nd. 

14.0 . Mine signalling systems.“ W. C. Davey and STERLING TFLEPHONE 
& ELECTRIC Co. June 2nd. 

14,995. “ Electric signalling svstems." Western ELTEC TRI Co. June 2nd. 


(United States, September 20th, 1918.) 

14.998. Flectrically heated tubes, 
and G. I. Рлухк. June 2nd. 

15.010. '' Apparatus for cooling electrodes. 
June 9nd. (Germany, June 5) E 5 

15,018. “ Electric lamps." 


muffles, &c.“ Morcan Crecisie Co. 


" SIEMENS-SCHUCKERTWERKS: 


RYsDALE (Crickmay). June Bnd. 


FERREIRA and SiEMENS Bros. & Co. 


“ Galvanic batteries.“ G. Futter and FuLLER's ОмітЕр ELECIRIC 
June ord. 


" Electro-magnetic relays. 


15,050. 
ORS. 
15, 075. 
3rd 


" CREED & Co. and T. LenacHan. June 


15,076. “ Telephone systems.“ Скакр & Co. апа T. LENACHAq. June 3rd. 
15,083. ‘* 5 for telephone systems, &c." Е. BaxER and 
Stemens Bros. & Co. June зг. 


15,089. '' Protective mountings for electrical apparatus." WESTERN ELECTRIC 
Co. June 3rd. (United States, November 24th, 1917.) 


15,11]. '' Tool for electric cable stripping." E. A. Craremonr and G. H. 
ScHoLES. June 3rd. 

15,120. klectrodes for vacuum tubes, &c."' L. Симет. June 3rd. 
(France, December 36th, 1918.) 

15,124. '' Sparking plugs." BREWSTER-GOLDSMITH CORPORATION. June 3rd. 
(United States, June 9th, 1919.) 

15,129. ** Manufacture of electric incandescent lamps.” E. К. Сооть. 
June 3rd. 

15,137. *' Electrical power-transmission systems.“ А. M. TayLor. June 4th. 


15.180. Electrically-operated indicator or annunciator." — L. рь M. G. 


June 4th. 


15,188. Electric arc welding, &c., and electrodes thercfor." C. J. Но 
SLAC. June 4th. ; 

13.199. Modulgted wireless, &c., signalling systems." N. Lea and Rapio 
COMMUNICATION Co. June 4th. 

15,196. Electric foot and food heater and vaporiser." L. A. EDWARDS. 
June 4th. 

15,202. ''Reactance or choke coils." F. E. Berry. June 4th. 

15,205. Galvanic batteries." С. & J. OrpnaM. June 4th. 
І 19:208. Electric lamps to be carried on tbe person." G. & J. OLDHAM. 
une 4th. 

15, 210. Telephone exchange systems." Western ELECIRIC Co. June 4th. 


(United. States, August 23rd, 1919.) 


ar” "X-ray plan.” G. Huseks. June 4th. (Germany, March ЭЛҺ, 
.) 

15,223. '' X-ray plant." G. Husers. June 4tn. (Germany, Aril 8th, 1916.) 

15,239. ** Electric switches." J. D. Spark. June Sth. 

15,253. “ Elect fuse carriers, &c. Brisish INSULATEZD & HeLssy САВЕ, 
Lip.. and E. Honnor. June 5th. 

15,208. '' Telephone systems." WESTERN ELECrRI Co. June Sth. (United 
States, January 24th, 1919.) 

ioci. Land, line, an wireless telephony." W. Н. NorrAc&. June Sth. 


‚276. '' Filamente &c." British THomson-Houston Co. June 5th. 
15,283. “ M mU ЖЬ measuring - instruments.“ CHAMBEKLAIN & 
НоокнАМ and 5. James. June Sth. 


` 19,286. *'' Cathodes for electrolysers.“ J. Е. Wess. June 5th. 


PUBLISHED SPECIFICATIONS. 


The aumbers in parentheses are those under whicb the specifications will be 


printed and abridged, and all subsequent proceedings will de taken. 
| 1918. | 
18,915. WiRELESS-SIGNALLING APPARATUS. A. А. Hall. November 18th, 1918. 
(142,856.) 
1919. 


955. ELECTKIC INDICATING, MEASURING AND REGULATING APPARATUS. J. C. Tod. 
man. January 14th, 1919. (142,900.) 

3,042. MANUFACTURE OF ELECTRODES FOR SOLDERING AND DEPOSITING METALS BY 
THE ELECTRIC АКС. Е. Н. Jones and Alloy Welding Processes, Ltd. February 
14th, 1919. (142,934.) 

3,711. Lamp TELEPHONE RELAYS. M. Latour. February 14th, 1918. (Addition 
fo 140,506.) (142,937.) 

7.175. ELECTRICAL CONTACTORS OR SWITCHES. W. Brooke and E. M. Kerr. 
March 22nd, 1919. (142.976.) 

8.460. LicHilNG OF THE ELECTRIC LAMPS OK BICYCLES AND THE LIKE MACHINES. C. 
J. Hamilton. April 4th, 1919. (142,983) 

9,453. DYNAMO-ELECTRIC MACHINES. А. А. Price. April 14th, 1919. (142,994.) 

10,179. APPARATUS FOR ELECTROLYSING LIQUIDS. J. S. Withers. (National 
Electro-Products, Ltd.) April 23rd, 1919. (143,002.) 


11,304. Lamp rirrincs. А. Н. Midgley and Vandervell & Co. May 6th, 
1919. ют 

12,313. SIGNAL AND LIGHT REPEATERS AND CIRCUITS. А. W. Szlumper and W. 
J. Thorrowgood. May l6th, 1919. (143,033.) ; 

12,412. IGNITION APPLIANCES FOR INIERNAL-COMBUSTION ENGINES. T. H. 


Martyn. May 16th, 1919. (143,033.) 
12,925. METHOD OF AND APPARATUS FOR RECEIVING RADIO-SIGNALS. Marconi 


Wireless Telegraph Co. February 7th, 1919. (138,586.) 
12,985. IGNITION SYSTEM FOR INTERNAL-COMBUSTION ENGINES. M. S. Conner 
and C. C. Puckette. May 23rd, 1919. (143,047.) 
13,022. ELECTRIC LAMPHOLDERS. D. Assersohn. May 23rd, 1919. (143,048.) 
14,684. ELECTRICAL ENGINE-STARTING DEVICES. S. T. Henn and Rushmores, 
Ltd. June 10th, 1919. (Cognate application 30,851/19.) (143,063.) 
15,140. ELECTRICAL ENGINE-STARTING DEVICES. S. T. Henn and Rushmores, 
Ltd. June löth, 1919. (143,068.) 
T. S. Jones, W. 
A. Mortimer and E. Jones. June 18th, 1919. (143.069.) 
16,077. ELECTRICALLY-HEATED CLOTHES-PRESSING MACHINES. 
26th, 1919. (143,081.) 
1 J. S. Withers (National 
Electro-Products, Ltd.). June 26th, 1919. (143,083.) 
16.378. SPaARKING PLUGS FOR IGNITION PURPOSES. P. J. Barker and C. F. 
Willis. June 30th, 1919. (143,085.) 
Н. L. Keun. July 9th, 1919. 
(143,092.) 
18,525. ELecTRICALLY-OPERATED DIAPHRAGM HORNS. 
95th, 1919. (143,098) 
19,997. Кошмо AND BLOTTING DEVICE. С. Whitehead. August 14th, 1919. 
(143.106. 
| TELEPHONE EXCHANGE SYSTEMS. Western Electric Со. and С. Deakin. 
August 19th, 1919. (143,108.) 
21,876. Exvectric pues. H. N. H. Cobbold and Porthholme Aircraft Co. 
26,493. ELECTRIC MACHINES SUCH AS MAGNETOS, DYNAMOS, MOTORS AND THE 
Likk. F. J. S. Jones. October 28th, 1919. (143,138.) 
29.528. ELECTRIC AND OTHER LIGHT FITTINGS. А. and Н. R. Hardie. 


15,270. JUNCTION BOXES FOR ELECTRIC CABLES AND THE LIKE. 
M. Cohen. June 
„154. APPARATUS fox ELECTROLYSING LIQUIDS. 
17,215. MAGNETIC ATTACHMENT FOR ENGINES. 
Н. W. Bradbury. July 
20,387. 
September 5th, 1919. (143,115.) 
ber th, 1919. (143,152) 


Novem- 


31.169. ELECTRIC SPAKKING PLUG FOR INTERNAL-COMBUSTION ENGINES. Р. С. 
Grosjean, November 14th, 1918. (136,567.) 
39.770. MEANS FOR MEASURING ALTERNATING ELECTRIC CURRENTS. М. B. Fields. 


December 31st. 1919. (143.160) 

32,896. APPARATUS FOR THE ELFCTROLYSIS OF METAL-SALT SOLUTION. Fredriks- 
stad Elektrokemiske Fabriker Aktieselskabet, F. E. F. February 13th, 1919. 
(138,862.) 

1920. 


4.231. DISTRIBUTING DEVICES FOR HIGH-TENSION IGNITION 
Bosch Akt. Ges. March 9th, 1918. (139,913) 

5.907. DEVICE FOR ATTACHING ELECTRIC CONDUCTING WIRES TO PIPES, RODS, AND 
SUCH LIKE. G. Turnock. February 27th, 1920. (143.172.) 

. 118. DrvICE FOR LUBRICATING THE BEARING OF THE DISTRIBUTOR-SHAFT OF AN 
IGNITION APPARATUS POR INTERNAL-COMBUSTION ENGINES. R. Bosch Akt. Ges. 
May 10th. 1919. (143.175.) 

9.907. Exxcrric FuRNaces. M'. E. Moore, February 14th, 1919. (Divided 
application on 8,698/19.) (143,1?6.) 
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FRENCH ELECTRICAL INDUSTRY 
AMERICAN RELATIONS. 


THE report of the directors of the Compagnie Francaise 
pour l'Exploitation des Procédés Thomson-Houston states 
that 1919 was a year of transition, and the reorganisation 
of the whole of the works which was proceeded with after 
the fusion with the Eclairage Electrique, had not taken 
place without some inconvenience in the activity of certain 
departments. During the year the company continued to 
clear up pre-war orders which had not been settled, and 
with the spirit of conciliation shown by all parties, it had 
been possible to bring them toa satisfactory issue in nearly 
all cases, without legal proceedings, and without excessive 
sacrifices. After referring to the capital angmentation from 
120 to 200 millions of francs, the report approaches the 
question of exchange, particularly with the United States, 
in consequence of the company’s purchas:s from the General 
Electric Co. It mentions that the rise in exchange might 
be followed by a very onerous burden on the French com- 
pany for the purchases made for its own account, and much 
more still for its customers.  Desirous, indeed, of not 
running any risks, the directors adopted the principle of 
fixing their sale prices for American material almost always 
in dollars. Thanks to the co-operation of their New York 
friends, who endeavoured to spare them this injury, and 
who understood that the exorbitant rise in excharg: could 
not fail to be seriously prejudicial even to the United States 


by rendering exports more and more difficult, the French 
company had been able to carry through successfully an 


important credit transaction in dollars for a period of five 


years. It was hoped that in the course of this period the 
‘improvement in the public financial situation would permit 


both the company and its customers to pay off the debts 
under conditions which were less onerous than those existing 
at present. 

After referring to the previously announced programme 
for the organisation and extension of the different works, 
the report stated that the work was being pushed for- 
ward as actively as possible, having regard to existing 
difficulties. The investigation services, centralised and 
reorganised, had devoted their attention to the standardi- 
sation of the constituent parts of the company’s manu- 
factures, particularly production in bulk, in order to increase 
the output and reduce prices. They had developed the 
study of large alternators up to 25,000 KW., transformers 
of 15,000 Kw., and pressures up to 120,000 volte; 
high- tension apparatus, motors and apparatus specially 
intended for the equipment of Rumanian oil wells, and 
new ventilated motors for tramways. Special attention 
was also paid to Ше study of plant for the electrifica- 
tion of the French main railway lines, and the technical 
co-operation of the General Electric Co. was assured, as 
being infinitely precious in the саве of all this specihl pn 
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and the organisation of its manufacture. Passing on from 
details of the various sales departments and the orders 
received, the directors stated that several large schemes in 
which they were co-operating were under examination, 
including the proposed installation of electric haulage on 
the canals of the Marne to the Rhine, extending over 217 
miles. Concerning the projected electrification of various 
French railways and the conclusion reached to adopt the 
high-tension direct-current system as being the moet sui'- 
able on main lines, the directors mentioned that this was 
the conclusion which they themselves had maintained for 
years past in agreement with the General Electric Со. The 
complete experience which the American company possessed 
of the construction and working of plant of this type would 
plac» the French company in а favourable position when 
the time arrived for the realisation of this great enterprise. 

M. Charles Laurent, chairman of the company, addressing 
the shareholders at the recent annual meeting, referred at 
some length to the question of coal and coal prices and 
to the situation of England in this respect. If it was 
necessary for us to economise in the consumption of 
coal, he submitted that it was all the more essential for 
France to do so, seeing that her coal resources were 
extremely limited. It was necessary to substitute for coal 
other fuels as far as possible, as, for instance, mazout and 
petroleum, but the future salvation of the country lay in 
the utilisation of white coal—this source of inexhaustible 
energy which was offered by the mountains, the torrenta and 
the rivers over а large portion of the territory, and which it 
was only essential to collect in order to serve the needs of 
industry, agriculture, transport and large centres of popu- 


lation. The company was particularly well situated for 


taking a large share in the execution of this great work. 

In conclusion, the chairman paid a warm tribute to the 
French soldiers for having driven back the German hordes, 
and for now having given the same answer—On ne passe 
pas—to the new enemy which had risen before them, 
namely, revolution, anarchy and Bolshevism. 


Опв comments on this subject, in our 
issue of June 11th, have brought us а 
letter from Mr. F. Peake Sexton, which 
will be found in our “Correspondence” columns to-day. 
The letter is charmingly inconsequential. Having demon- 
strated, to his own satisfaction, that the University of 
London does not fulfil our ideal, our correspondent invites 
our support for the claim of the Imperial College of Science 
and Technology to rank as a university. But two blacks 
do not make one white”; he has not met our case in the 
least, for his argument, if well founded, merely shows that 
the University of London, like the Imperial College, ought 
not to rank as a university. | | 

However, his argument, or rather his contention, is not 
well-founded. Whether our views with regard to the 
functions of a university are slowly dying out or not is 
a matter of opinion, which we need not discuss, but the 
extent to which the University of London fulfils our ideal 
is а question of fact, and we happen to possess exceptional 
opportunities of knowing the facts in this connection. Mr. 
Sexton himself admits that the cultural facilities for which 
we contend “ may be found” in some of the “recognised 
schools" of which the Imperial College is one group ; we 
know that it 18 found in the constituent Colleges of the 
University, some of which are seething with social and 
intellectual activity, outside the class- rooms. The handicaps 
under which the University labours—widely scattered 
colleges, lack of funds, and that worst handicap of all, its 
situation in a city so vast that the residential suburbs are 
remote from one another and from the Colleges—hinder it 
from attaining the efficiency in this respect that can be 
justly claimed by most other universities; but steps are 
being taken to remove such of these disadvantages as are 


An Imperial 
University ? 


capable of removal, and even now there is a striking contrast 
between the social amenities of the constituent colleges of 
the University and those of the Imperial College. At work, 
the latter is unrivalled ; at play —the play that culti- 
vates the best qualities of a man, or woman, as no course of 
study can do it—it is literally not in the running. 

But it was not, and is not, our aim to champion the 
cause of the University, which is well able to look after 
itself; we asked, quite explicitly, whether the Imperial 
College, if granted a charter, would undertake to become a 
university in fact as well as in name, and we have had no 
answer. As Mr. Sexton says :—“ Here we have a large 
group of colleges combined for the purpose of technical 
education "—and they fulfil that purpose exceedingly well. 
But that is all. 

Incidentally, we may note that Manchester University is 
experiencing a difficulty of similar origin but different 
nature. The College of Technology, originally established 
by the Corporation for Technical Training, has become the 
Faculty of Technology in the University of Manchester ; it 
has earned a high reputation, and there are so many candi- 
dates for the degree course that, as reported in our last 
issue, the Education Committee has found it necessary to 
limit the number in order to leave room for the local tech- 
nological students who do not aim at the degree. 

The incident illustrates the intensity of the modern demand 
for scientific training in both categories, and the only right 
solution, to our mind, is to provide accommodation sufficient 
for all comers in our educational institutions. 


A sHoRT time ago Herr Walter 


Di Рен tg Rathenau, addressing the shareholders 
predam " wt a special meeting of the A.E.G., 


referred in strong terms to the enormous 
prices charged for raw and semi-finished materials, and 
remarked that they were living under the dictatorship of the 
heavy industries, meaning the coal and iron and steel 
industries. Since then various German newspapers have 
taken up the challenge on behalf of the heavy industries, 
but the best statement on the subject probably is that 
which has just been published giving а comparison of the 
A.E.G. list-prices early in 1914 and in 1920. The figures 
are of such interest as to be worthy of being set out 
prominently. They are as follows :— 


A.E.G. LisT-PRICES IN 1914-1920. 


Percen 

A addition 

Marks. Marks. over1914. 
Normal rotary-current motor of 20 fl. P. 1,100 28,862 2,478 
Normal rotary-current motor of 40 Н.Р. 1,600 39,270 2,354 
Normal rotary-current motor of 50 Н.Р. 1,800 44,968 2,398 

Direct-current motor of 16 Kw. and 

1,400 revolutions 1,000 26,180. 2,518 


Direct-current motor of 40 KW. and 


1,050 revolutions .. «+ . . 2,000 59,290 2,865 
Osram lamp of 1,000 C.P., 90 to 260 volta 8°65 245 2,733 
| се ... 2 to 3 70 to 80 3,000 


Dynamo wire (per?) ... 


The percentages are given from the original statement, 
and have not been checked. On the other hand, the 
prices of coal betwcen 1914 and the present time have been 
raised by 1,550 per cent., coke by 1,600 per cent., pig-iron 
by 3,800 per cent., and steel ingots by 3,600 per cent. 
Included in the price of coal are burdens which are beyond 
the control of the colliery owners. Thue, there are the 
20 per cent. ad valorem tax imposed upon the production 
of coal, the tax on the turnover, the tax of 6 marks per ton 
to defray part of the cost of providing miners’ dwellings, and 
the additional expenditure for the payment of special over- 
time rates to the miners. All these causes re-act upon the 
prices of iron and steel, apart from the fabulous prices 
which have to be paid for Swedish and other foreign ores, 
Moreover, the prices of coal and iron and steel are under 
the public control of the Federal Coal Board and the 
Federation of the Steel Industry, which have been created 
by the Government, and which include representatives of 
both consumers and workmen. Such control, however, 
does not exist in the electrical industry, and so long as this 
kind of regulation is absent it is considered that Herr 
Rathenau has the least justification of all to speak of 
dictatorship in the heavy industries. 
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THE 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


The Annual Convention at Ilkley. 


— — —— — 


Tae Convention of the I. M. E. A. this year opened under the 
most favourable conditions that could be wished for. The 
headquarters, at Ilkley, were situated in one of Britain's 
most famous beauty-spots in Wharfedale, the heart of the 
Yorkshire moors, а district which afforded ап abundant 
choice of enjoyable excursions for those on pleasure bent, 
while its midland situation rendered it comparatively easy 
of access from all parts. Regarding the site from sn indus- 
trial point, of view, it is interesting to note that Bradford, 
which as the President's home town," was the determining 
factor in the choice of venue, was one of the first English 
municipalities {о embark on the business of electricity 
supply; the original power station at Bolton Road, which 
commenced. public supply in 1889, was, in fact, the first of 
its kind to employ direct-coupled engines and dynamoe, and 
it is amusing, in the light of modern developments, to 
record that the plant comprised three sets of 81 Kw. and 
two of 125-KWw. output, all, of course, being bipolar 
machines. Since those early days two other stations have 
been erected at Valley Road, in 1897 and 1902 respectively ; 
the former was but а modest step in advance of its proto- 
type, the largest set being of 375-Kk W. output, but the third 
station contained sets of 1,000 Kw. each, and was typical of 
the final stage of development of the direct-current power 
station. Much of the p.c. plant is still in use at 
Valley Road, but the rapid increase in the demand 
for power in Bradford, led to the inevitable change of 
estem to three-phase generation. Mr. T. Roles came into 
office ав chief electrical engineer and manager in 1912, and 
under his control the undertaking has been developed on 
up-to-date lines, the plant now including turbo-alternators 
of some 30,000-к\. capacity, of which the largest set is 
rated at 15,000 Kw.—with another of the same size on 
order, Toe station forms an epitome of the progress of 
steam generating plant, examples of bipolar high-speed and 
multipolar low-speed р.с. generators, and both vertical and 
horizontal, Curtis and Parsons, turbo-alternators being at 
work together. 

The Convention, which commenced with an informal 
reception and social evening at the Winter Garden, Ilkley, 
о Monday, was formally inaugurated on Tuesday morning 
at the Queen's Hall, The Windsor," Bradford, when the 
Lord Mayor, Alderman Wm. Wade, J.P., extended a hearty 
welcome to the Association. He said that Bradford claimed 
to be the firet local authority to use powers to supply 
elctricity, in 1889. Mr. Roles returned thanks and then 
delivered his address, of which an abstract follows. 

The leading feature of the address was his commentary 
on the recent and pending legislation with regard to elec- 
tricity supply. Incidentally, Mr. Roles referred to the 
removal of the obstacle which has hitherto restricted the 
attendance of representatives of local authorities at the 
Convention, а concession which was certainly long overdue, 
ad which should not only prove helpful to the Associa- 
поп, but should also facilitate attendance at various other 
fatherings in the public interest. Mr. Roles endorsed the 
complaint of members of the Association that the powers to 
carry on the hire-purchase system and to sell apparatus 
outright, for which they have long yearned, had not been 
ranted by the Act, and expressed the hope that these 
additional powers might ultimately be secured by agreement 
with the Electrical Contractors’ Association. His natural 
"Ришів is here revealed; we hope it will be justified 
\ the event, but at the moment the prospects of the 
attainment of that desirable consummation seem remote. 
„mng to the major theme, Mr. Roles plumps for the 
ЫК and financial clauses of the new Electricity 

ill, although he complains that municipal authorities in 
“кы аге singularly indifferent to the matter, and some 
E openly hostile to the Bill. He admits that the terms 
сие might with advantage be amended, а view with 
: б, We cordially agree, and which, we think, will find 
Шы detto; but he is not disposed to allow the com- 

J powers of purchase to be dropped, or even delayed. 


His contention that such powers are indispensable, in order 
to coerce recalcitrant authorities, either municipal or 
private,” as he says, is one that we ourselves advanced 
when the Bill of 1919 was before Parliament; we are, 
however, inclined to sympathise with those who hold that 
the existing Act should be given a trial before any further 
legislation on these lines is enacted. The Commissioners have 
their hands full already with schemes in active progress; а 
considerable time is likely to elapse before they feel the 
need of compulsory powers of purchase, and in that time 
valuable experience will be gained on which to base legisla- 
tion. Purchase by agreement is already authorised under 
the Act of 1919, and is free from the objections justly 
raised to the terms of purchase that were foisted upon the 
companies in the origina! Bill. Apart from the question 
of purchase, voluntary co-operation in the establishment of 
Joint Electricity Supply Authorities is producing valuable 
results, and is very much to be preferred to compulsion. It 
may be that considerations such as these are at the root of 
that municipal indifference to the new Bill which Mr. 
Roles deplores. 

The financial clauses, however, stand on a different foot- 
ing. Finance is the stumbling-block in the path of the 
progress of the embryo Joint Authorities, which, unlike the 
individual municipalities, have not the rates at their backs. 
No such authority can mortgage the rates of any of its con- 
stituents, some of which, moreover, will be private under- 
takings. Nor can it even pledge the plant and mains of the 
undertakings which it controls. It will be impossible for 
Joint Authorities to raise the necessary capital for any 


developments outside the constituent undertakings, under . 


the existing conditions. Weare of the same mind as Mr. 
Roles that Government ownership and control of power 
stations and mains would be in the last degree unwelcome 
and contrary to the public interest, bnt that the provision 
of funds for the purposes of the Joint Electricity Authorities 
is а vital necessity, and, as he says, the financial clauses are 
the most important part of the amending Bill. 

It is interesting to learn from the address that the Asso- 
ciation is likely to appoint a salaried secretary and to secure 
suitable office accommodation. We were pleased to see 
that Mr. Roles commended the E.D.A. to the attention 
of the members ; seeing that the great majority of elec- 
tricity supply undertakings in this country are in municipal 
hands, and that the operations of the E.D.A. are directed 
towards the increased utilisation of electricity, it is obvious 
that che I. M. E. A. is in duty bound to give its whole-hearted 
support to the Electrical Development Association. 

A vote of thanks to Mr. Roles was moved by Councillor 
Barge, of West Ham, who eulogised the work of the Presi- 
dent for the Association, especially during the past year. 
Mr. Gillin read his paper in abstract, after which Mr. 
Roles presented the author with a Premium in the form of 
a stop-watch. A lively discussion followed, in which 
Messrs. Wordingham, Staniland, Ayton, Bell, Fedden, 
Purse, Watson, Brooking, Webber, and Ferranti partici- 
pated. Later the Association was entertained to luncheon 
by the Bradford Electricity Committee. Councillor 
Wilfrid Turner, the chairman, presided. Alderman 
Sinclair, Mayor of Swansea, proposed the toast, The City 
of Bradford," and the Lord Mayor responded. Mr. Chattock, 
formerly city electrical engineer there, proposed the health 


of the chairman, who duly responded. The delegates . 


proceeded by char-à-bancs to the Phcenix. Works of the 
English Electric Co., where they were entertained to tea. 
Mr. Roles expressed the members’ thanks, and Mr. Pybus, 
joint-managing director, acknowledged. The Corporation 
electricity works were then visited. After returning to 
Ilkley there was a reception by Councillor Dixon, chairman 
of the Urban Council, at the Winter Gardens. In this very 
enjoyable function singing, dancing, and light refreshments 
each had a place. 

Up to the time of writing, the weather has been fine, 
and the Convention has proceeded successfully in every way. 
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Presidential Address. 


By THOMAS ROLES (City Electrical Engineer and 
Manager, Bradford). (Abstract.) 


As far as the electricity supply industry is concerned, the 
past year must for ever remain memorable, as during its 
course the Electricity (Supply) Bill received the attention 
of both Houses of Parliament, and the Electricity (Supply) 
Act, 1919, which resulted, came into operation. This Act 
has been well referred to as the great charter of electricity, 
and it cannot fail to bave far-reaching eilects on .electricity 
supply in the British Isles. " 

Many of the provisions of the Act give powers which the 
Association has itself for years laboured to secure, and a 
number of such powers have been obtained directly as the 
outcome of the etlorts of the Association's Council. Керге- 
eentatives of & number of local authorities are for the tirst 
tune attending the Convention without fear of their reason- 
able expenses being questioned by a Government auditor. 
The removal of the disability which previously existed as 
regards subscribing to associations has been of distinct 
5 to the Association, in that its membership has 
increased during the year as а result, and under the circum- 
stances now existing it is to be hoped that no municipal 
electricity supply undertaking will fail to avail itself of the 
advantages which membership of the Association affords. 

As regards the section of the Act which authorises the 
supply of apparatus on hire, considerable disappointment has 
been expressed by many wembers of this Association that the 
powers given are restricted to the hiring of such apparatus, 
as it is considered that powers to provide apparatus on the 
hire-purchase system and to sell outright are very necessary 
in the interests of municipal undertakings. Personally, I 
have every sympathy with these views, and consider that 
such powers, if given, could be utilised for the benefit of 
consumers of electricity, electricity supply undertakings, 
electrical manufacturers, and electrical contractors; and I 
sincerely hope that in the course of time the relations between 
the Electrical Contractors’ Association (Incorporated) and this 
Association may become such that some agreement may be 
reached under which a successful attempt may be made by 
municipal electricity supply undertakings to secure powers 
for hire-purchase and sale, to be utilised under certain agreed 
conditions which may be recognised by the electrical con- 
tractors as reasonable and just, and as being likely to advance 
rather than in any way to militate against their interests. 

It is a matter for regret that the Government found it 
necessary, in order to save those portions with which more 
or less general agreement had been expressed by the whole 
of the electrical industry, to withdraw certain clauses from 
the original Bill. ‘This regret, I am aware, is not shared by 
a large number of those who are connected with the industry, 
who are of the opinion that the Act as it now stands is 
sufficiently comprehensive for all practical purposes, and that 
its provisions should be given a trial prior to any further 
legislation on electricity supply matters being promoted. 
The Government, however, and it must be remembered that 
the Government has now the advantage of the advice of the 
Electricity Commission, appears to be of the opinion that it is 
desirable that the whole of the powers sought under the 
original Bill should be obtained. The clauses in the new Bill 
may be divided into two groups, those in the first of which 
have for their object the setting-up of District Electricity 
Boards and the compulsory acquisition of generating stations 
and main transmission lines belonging to existing electricity 
eupply undertakings; the clauses in the second group. usually 
referred to as the financial clauses," have for their object 
the empowering of the Joint Electricity Authorities which 
are to be constituted under the existing Act, as well as the 
District Electricity Boards contemplated under the Bill. to 
borrow moneys, and to authorise the issue of stock. They 
will also allow authorised undertakers to give financial assist- 
ance to Joint Electricity Authorities and District Electricity 
Boards, and the Electricity Commissioners, under certain 
circumstances, to lend money to such authorities and boards. 

From the point of view of the electricity supply industry 
fhe financial clauses may be said to be the most Important, 
as it has become clear to all who have been considering the 
setting-up of Joint Electricity Authorities that the financing 
of such authorities is impracticable until some such provisions 
as are contained in the clauses in question are made. 

With regard to that part of the Bill which concerns the 
setting-up of District Electricity Boards and the compulsory 
acquisition of generating stations and main transmission lines, 
it appears to me that, although in many Cases such powers 
may not prove necessary, yet It 15 essential that the Com- 
missioners should be provided with thein, as otherwise it is 
difficult to see how the Commissioners are to enforce the 
carrving-out of a desirable scheme in face of unreasonable 
opposition which may be experienced from one or more elec: 
tricity undertakings in the district to which such scheme 18 
to apple. As things are at present, it would appear that one 
unrensonable electricity supply authority might hold up for 
a considerable time, or even permanently, a scheme which 
would be to the benefit of the consumers of electricity 1n a 
very large area. In view of the general satisfaction which 
has been expressed throughout the country with the appoint- 
ments. which have been made to the Electricity Commission, 
I consider there is no reason why the Commissioners should 
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not be furnished with the powers necessary to enable them 


to euforce the carrying-out of proposals which they deem to 
be in the public interest. It 1з possible that the terms of 
compulsory purchase, as set forth in the Hill, шау, with 
advantage, be to eome extent amended, but I think it will 
be generally conceded that provision should be made under 
which generating stations and main transmission lines шау, 
under certain circumstances, be compulsorily acquired. 

As а private citizen having some knowledge of the subject 
I hold that the provision of an adequate supply of electricity 
at the cheapest possible price is an absolute necessity to the 
welfare of this country and its inhabitants, and I should not 
be prepared to allow any interest, either municipal or private, 
to stand in the way of such an adequate and cheap supply 
being furnished. As President of this Association and chief 
officer of a municipal electricity supply undertaking, it is my 
duty to ensure as far as possible that municipal interests are 
conserved and furthered. 

In the light of these remarks, I feel that on general prin- 
ciples the Bill before Parliament should command the sup- 
port of local authorities. Of the two noble lords who first 
opposed last year's Bill on its being introduced into the 
Upper House, one is a director of certain electricity supply 
companies, and the other was very recently the President of 
the British Commercial Gas Association. Having in view the 
sources from which opposition to the measure emanated, I 
think local authonties would not be wrong in coming to the 
conclusion that last year's Bill, including the clauses which 
were deleted, was one which on the whole might be regarded 
as in no way inimical to their interests. If such conclusion 
is come to. it follows that municipalities should look with 
favour on the Bill at present hefore Parliament, but up to the 
present there seem to be few signs that this Bill is receiving 
any great amount of support from local authorities. I would 
suggest it is high time that municipalities and the Associa- 
tions representing them came to some decision with regard 
to this matter, and defined a policy which their representa- 
tives and officials may pursue on their behalf. 

It has been put forward as an objection to the formation 
of Joint Electricity Authorities and District Electricity Boards 
that, in view of the heavy financial liabilities which munici- 
palities are having to incur in connection with housing and 
other matters, tuey cannot be expected to incur further 
responsibilities of this nature by financing electricity supply 
schemes. It is, I think, advisable to consider the probable 
result should this attitude be generally taken up. Ihe very 
great demand for electricity which is now being made must 
be met, and the Government has apparently rightly deter- 
mined that it shall be met. If the principle of public control 
is to be given effect to, this must be done either by schemes 
financed by the Government or by municipal bodies 1ndividu- 
ally or in association. It appears quite clear that under pre- 
sent circumstances the Government is not in a position to 
finance such schemes, and were it able to do so I think 
it is generally felt that Government control of the gencration 
and main transmission of electricity would not be in the 
interests of the community. If the Government will not or 
cannot supply electricity under a national scheme, and muni— 
cipalities object to carry out the work by reason of the 
financial risks involved, the only alternative of the Govern- 
ment will be to hand over the task of the development of 
electricity supply to private enterprise. 

‚ Personally, I cannot bring myself to believe that grounds 
for serious apprehension with regard to the financial position 
exist. The Engineering Commissioners are gentlemen fully 
acquainted with the principles underlying the giving of sup- 
plies of electricity under conditions which are likely to prove 
satisfactory from а financial point of view, and one cannot 
conceive that they would urge any authority to embark on 
any rash scheme, or sanction the carrying-out of an unsound 
scheme put forward by any such authority. Moreover, one 
of the Commissioners has been specially appointed to give 
attention to financial matters in relation to electricity supply, 
and, therefore, one may expect him to place his veto оп any 
scheme the financial aspects of which may appear to hun 
unsatisfactory. M ; | 

To my mind the principle underlying the legislation which 
has been enacted and which is proposed is as follows :— 

A great demand for supplies of electricity is being made 
throughout the country, and this demand will be an increas- 
ing one. The supplies сап be given by existing. authorities 
acting for the most part individually as they are doing at 
present. If, however. such authorities wil co-operate or 
amalgamate in order that electricity may be generated on a 
larger and more efficient scale, cheaper and more reliable 
supplies should be available than if individual generation is 


continued. ; B 
The situation would probably be best dealt with in the 


following manner :— Е | | 

Immediate demands for electricity must in. the nationa! 
interest be met, and this will for the time being entail the 
extension of many existing generating stations, whether good, 
bad, or indifferent. Generating stations in reasonably close 
proximity to each other should be linked up by main trans- 
mission cables, and on this being accomplished the most 
efficient stations of those so linked would naturally, for econo- 
mic reasons, be called upon to meet the greater part of the 
demand, the least efficient stations being operated for as 
short periods as possible. As far as practicable extensions 
ehould only be allowed in connectiop with the most. efficient 


Vol. 86. No. 8,233, JUNE 28, 1990.] 


THE ELECTRICAL REVIEW. 


805 


stations. Where and when the demand renders it necessary, 
& capital station ehould be erected and equipped for the pro- 
vision of the supply required in the district, instead of several 
emaller generating stations being erected, each of which would 
supply the needs of one particular distributing area only. 


On the capital station being put into commission it should, 


owing to ita efficiency, be run st a high load factor. The 
most effcient of the previously existing generating etations 
would be run at moderate load factors, and the smaller and 
less efficient stations would only be utilised at peak load 
periods or otherwise would be entirely dispensed with. On 
these lines an efficient system of generating electricity would 
be gradually evolved, which should tend to cheap production 
and reliability of supply, and at the same time the capital 
already sunk in the industry would for the most part continue 
to be utilised to full advantage. . 

As far as one is able to judge from decisions which the 
Electricity Commissioners have from time to time been re- 
ported to have made, it is on these lines they are proceeding. 

It is somewhat remarkable that power companies eeem to 
be expressing no fear of taking the financial risks involved 
in supplying electricity over large areas; on the other hand, 
they appear eager to accept such risks, and I have little doubt 
in many cases would be prepared to relieve municipalities 
of the financial responsibility regarding which some are so 
apprehensive. 

I would, therefore, repeat that it is for municipal authori- 
ties to decide upon the line of action they intend to pursue, 
both with regard to the new Bill and the formation of Joint 
Electricity Authorities, and that their decisions should be 
come to without delay, as, if public control of the supply of 
electricity is desired, there is unlikely to be a better time 
than now for obtaining it. . 
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The Design of Distributing Networks. 


By C. A. GILLIN, A. M. I. E. E. (Bradford Electricity 
Department). (Abstract.) 


PRACTICALLY all generating stations (in the United Kingdom) 
have been at one period of their evolution the sole distribut- 
ing centres in their areas of supply. In the larger areas they 
have been superseded by larger generating stations and by 
virtue of their positions they have automatically become dis- 
tributing centres for their respective districts. 

The objects to be aimed at in designing distributing net- 
works are: (1) Economical service and distribution; (2) con- 
tinuity of supply; (3) satisfactory operation; (4) minimum 
expenditure on repairs. 


I (a). E.H.T. DISTRIBUTION. 


Iu figs. 1 and 9 the four squares A, B, C, D represent 
diagrammatically four districts in a supply area having a 
reasonably uniform density of load, the centre of each being 
at the points X, and to represent ecattered districts one 
merely thinks of the squares as being separated by as many 
miles as their boundaries are apart. 


cubicles in each chamber; total permissible pressure drop о 
cables 74 per cent. Аш? 

‚ If the situation of a generating station is euch as to allow of 
its later use both аз а station for the economical generation of 
large supplies of energy and as a distributing centre for its 
immediate district, the voltage for the latter purpose should 
be from 6,000 to 10,000; but for even comparatively short 
distances the most economical voltage for the transmission of 
reasonably heavy loads from the generating station to dis- 
tributing centres in other districts will be 30,000 volts or 
more. Тһе curves shown in fig. 4 illustrate this fact.. The 
figures upon which the curves are based are as follows :— 

. The total permissible pressure drop (ineluding transformers) 
is within 10 per cent.; all transmission losses have been 
neglected, the figures being only capital outlay; step-up and 
&tep-down transformers are included in the 30,000-volt curves, 
but no transformers are necessary in the case of 6,000 volte; 
only 6,000-volt switchgear has been provided for, it being 
assumed that transformers and cables wlil be. treated as one 
complete unit for each 30,000-volt line; one spare cable and 
the necessary transformers have been allowed for in each 
instance considered. In all curves and data in this paper 
present-day prices form the basis, with copper at £195 per 
ton, lead £40 per ton; cables unarmoured, taped,.laid direct 
under average roadway conditions. 

. If the correctness of the above principles be conceded, the 
logical deduction is that a supply area would ultimately 
resolve itself into а number of districts whose boundaries 
should be а maximum distance of approximately 5 to 8 miles 
{тота their respective distribution centres; the latter (unless 
themselves generating stations) receiving the requisite supplies 
from а generating station and transforming down to a pres- 
sure of from 6,000 to 10,000 volts for district distribution. 

This splitting-up of a supply area into constituent districts 
wil be & natural process consequent upon the size of the 
existing cables connecting the districts to the eources of supply 
having become inadequate to cope with the increased demands. 

The distributing centres will not necessarily be near the 
centres of their respective districts, as their positions will be 
determined by power ands in unexpected directions and 
their strategic value for directional distribution. 

The lay-out of the E.H.T. distributing network is intimately 
bound up with the question of the section of the cables, the 
system of electrical protection from the effects of faults, the 
satisfactory isolation of the faulty apparatus, and the main- 
tenance of the continuity of supply despite breakdowns. The 
early provision of an adequate number of telephone lines for 
point to point communication is a factor of importance. 

All feeders as soon as possible after leaving the source of 
supply should be laid along different routes. After а few 
years they become а united fmaily again and the network is 
thus created. АП future extensions must be made with one 
eye on finance, the other on, potential consumers, and the 
mind on prospective distributing centres. Unfortunately, 


good finance often means bad engineering (in distribution 
schemes), but this could and should be altered by judiciously 


— — — — 6,600-volt system. — — — — 6,600 volts. 

88,000-volt system. 83,000 volts. 
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AT 6,600 AND 33,000 VOLTS. 


Taking into account the cost of switchgear, number of 
transformer chambers per mile and their average К.У.А. 
demand, the most economical distribution pressure from 1 
mile up to abont 5 miles radius is 6,000 volts and up to about 
8 miles radius is 10,000 volts. In order to show how the 
high cost of switchgear for use at higher pressures over- 
balances the reduction in cost of cables, the curves shown 
in fig. 3 have been prepared. : 

Comparison has been made between 6,000 volts and 30,000 
volts distribution, because the majority of stations are already 
using the former, although 10,000 volts would have shown 
results more favourable to the lower pressure at a greater 
radius of distribution than is shown with 6,000 volts. The 
higher values of the curves are of no particular importance, 
as the radius of distribution of & main distributing centre 
would seldoin exceed 4 miles. The curves are based on the 
following data: No duplicate cables; all cables split-conductor 
type; transformers and buildings not included; average capa- 
city ef transformer chambers 250 K.v.A.; three ewitchgear 


6,600 AND 33,000 vorTs. 


increasing the tariffs for electrical energy. Supply under- 
takings are inclined to be too philanthropic, except to their 
employés. | 

When the early outgoing feeders are visibly approdching 
the limits of their carrying capacities is the time to spen 
a lot of money wisely for future requirements. And here 
lies the advantage of building up a considerable reserve fund 
instead of allocating a mythical ''surplus"' towards the re- 
duction of rates. This is the time to establish distributing 
centres and give some of them, via new transmission lines 
at 30,000 volts or more, a cheap and abundant supply," at 
the same time linking-up or cross-connecting to other districts 
until it becomes necessary for these in their turn to be 
augmented by similar means. Thus we reach the scheme 
shown diagrammatically in figs. 1 and 2, where the squares 
A, B, C, D represent districts each of about 16 square miles 
area, X represents the distributing centres, G 8 the generat- 


ing station, and all intersections or junctions of lines eub- 


stations, transformer chambers, or switching chatibers. 
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In the early days practically all cables laid were too 
emall, chiefly perhaps because of difficulties with regard 
to capital expenditure; the practice should not be repeated. 
АП cable sizes should be decided more by the dictates of 
experience than as the result of calculation. 'The only limits 
to the sizes of cables between generating stations and dis- 
tributing centres should be those due to difficulties in hand- 
ling, desirability of duplication, limitation of reliability of 
switchgear operation under extraordinary loads, and financial 
checkmates. 

The sectional area of network cables will depend upon their 
position relative to the other portions of the network, and 
on the loads they may be called upon to carry in the event 
of faults on neighbouring or co-related cables. It is generally 
uneconomical to load up cables to their safe carrying capacity. 
The curves in figs. 5 and 7 give an interesting illustration of 
-the extent to which cables may be safely loaded. The results 
shown should be used discreetly for А.С. pressures higher than 
400 volts, аз L.T. А.С. currents were used in determining the 
curve values, and allowance must be made for heating due 
to energy loss in the dielectric. The curves in fig. 5 shows 
the temperature rise due to а steady current of uniform value, 
and those in fig. 7 have been obtained by increasing the 
current in any. particular cable in successive stages after the 
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temperature due to the current value in the immediately 
preceding stage had ceased to increase. Each of the latter 
readings involved a run of several hours before the tempera- 
ture became steady, and the tests occupied three weeks. 
There was only one three-core cable used in each test, во 
that the results require adjustment where two or more loaded 
cables are laid near each other. 

The system of protection should be the first point to be 
tackled, instead of—as it often is—the last. Effectual pro- 
tection is one of the most important items in the whole 
undertaking. 

The Merz-Price, the split-conductor, and the Hunter-Beard 
compensated pilot appear to be the only well-tried systems 
of protection which fulfil the conditions; and of these the 
split-conductor seems to be the best for our purpose up to 
about 20,000 volts. Bevond this voltage the compensated pilot 
has the advantage if it turns out as goed as it seems. Are 
the extra advantages worth the extra cost? А duplicate radial 
system of mains, with tees off wherever necessary, judiciously 
interlinked at points provided with reverse power relays and 
equipped wherever necessary with time-limit overload рго- 


Fie. 6 


tection, with, generally, the transformer chambers and sub- 
stations divided between the two feeders, has been and still 
remains a popular arrangement. Its disadvantages are small 
having regard to the infrequency of E.H.T. faults, and in prac- 
tice lie in the fact that perhaps once in five or six years half 
the consumers connected to a feeder have their supply cut 
off for an hour or so until they can be changed over to the 
duplicate feeder. Until a very few vears ago our experience 
was that most of the supply interruptions were.due to faulty 
protective apparatus, particularly in the case of reverse power 
relays, but these drawbacks no longer apply if discretion in 
the choice of suitable instruments be employed. 

The greatest asset in the claim to superiority of the balanced- 
eurrent or split-conductor system of protection is the fact 
of the non-interference of cable faults with the continuity of 
eupply. This fact, of course, presupposes the completion of 
all the interconnections necessary to ensure а supply being 
available from another cable at all gub-stations and transfor- 
mer chambers. The reliability of modern cables, however, is 


80 great that one is quite justified in taking, and is, indeed, 
generally economically compelled to take, the emall risks of 
temporarily supplying via only one cable with & view to inter- 
linking later when the opportunity presents itself. This 
position is illustrated diagrammatically in fig. 6 at А and B, 
with © as а prospective means of completing the cycle. 

In order to compare the costs of complete networks con- 
structed to operate under these two systems, i.e., the duplicate 
radial system and the split-conductor system, a typical district 
approximately 16 square miles in area, commencing at a line 
one mile from the centre of a city and extending outward, 
has been examined. Definite positions for transformer 
chambers at distances averaging i mile apart and 6,000 volts 
distribution have been assumed. Account was only taken of 
excavation, reinstatement, cables, their mechanical protection 
and jointing, feeder switchgear, and protective apparatus in 
transformer chambers. Buildings and the remaining trans- 
former-chamber equipments have been left out. Ав a fair 
comparison two 3-core 0.06 cables, unarinoured, taped and 
with copper earth eheath in the one case, and one 3-core 
0.1 sq. in. split-conductor cable, unarmoured, taped and with- 
ouf copper earth sheath in the other case, were taken. The 
resulting costs approximated so closely in the two cases that 
financial considerations do not at all enter into the discussion 
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as to Which system is the better to adopt. In fact, by chang- 
ing about the assumed positions of transforiner chambers 
LU system can be shown to be slightly cheaper than the 
other. 


I (b). MeDIUM-PRESSURE А.С. AND D.C. DISTRIBUTION. 


Medium-pressure supply areas are now always divided up 
into districts, which may be called feeder areas, & feeding 
point or transformer chamber answering the eame purpose 
and performing the same functions in a ininor degree as the 
distributing centres referred to in section 1 (a). Each dis- 
trict is connected with its neighbouring districts through а 
number of fuse pillars. Most municipal supply areas have 
a good deal of productive capital sunk in D.C. networks of very 
heavy density within & reasonable distance of the original 
generating station. As the demand for energy increases, and 
more economical and larger units of plant become practicable, 
generation is of necessity by turbo-alternators, which replace 
gradually the smaller machines. The tendency will be to 
narrow down the D.c. areas by the encroachment upon their 
boundaries of the a.c. mains. It will not only be found a 
sound commercial proposition to encourage this А.С. advance 
by a reasonable lopping-off and changing-over to А.С. of the 
extended arms in the D.C. areas, but these prospective altera- 
tions should be anticipated by putting down suitable dis. 
tributing mains and arranging the local balancing in advance 
whenever extensions are made where this seems appropriate. 
The subsequent change-over to the А.С. systern then becomes 
both inexpensive and comparatively simple. 

D.C. feeders should not be of large size except where neces- 
sary to сарае for voltage drop, because (1) the supply 
to an area having its feeder out of commission has to be 
maintained by the distributors of its own and its adjoining 
areas in addition to their own load; (2) disturbance is more 
circumscribed: in the event of feeder troubles; (3) the dis- 
tribution voltage is more uniform. For these reasons also the 
radius of a feeder should be extended or reduced according to 
the density of its load, and any later adjustments rendered 
necessary to cope with increased loads may be met by putting 
down another feeder and creating an additional feeder area. 
‘These remarks apply equally to the capacities of sub-stations, 
transformer chambers, and transformer pits in the case of 
the A.c. areas. 

In the matter of individual feeder areas, the following 
observations are applicable both to D.c. and a.c. systems of 
supply. 

Every proposed extension must be carefully considered as 
to its bearing on all other parts of its own and adjoining feeder 
areas. Arterial cables leaving a feeding point must have 
ample provision not only for carrying their own local loads, 
but also for any supplementary loads they may have imposed 
upon them in consequence of the failure of another arterial 
cable or a feeder supplying an adjacent area. The number 
of cables radiating from a feeder point should be as large 
as possible, and each of them should feed a small section of 
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an area, the said section being controlled by a heavy fuse at 
the feeding point and connected to adjoining sections of the 
eame area and io neighbouring areas through sectional fuse 
pues in which the fuses are carefully graded to euit their 
local obligations. Between these points network disconnect- 
ing boxes, ewitch pillars, and other fuse pillars should be 
inserted аё strategical intervals. Intelligently followed out, 
these provisions will restrict to a minimum the inconveniences 
due to faults, facilitate the quick restoration of healthy 
circuits, and allow of comparatively rapid location of 
“earths ” and other troubles. 

It would be a good plan to provide a sum annually out of 
revenue to be used for the sole purpose of converting into a 
decent шсш job those cases where capital expenditure 
is curtailed in order to make an extension to a prospective 
consumer а paying proposition. The use of a provision of 
this sort should be exercised with careful discretion, but it 
would certainly be of great advantage to be able to propose 
a scheme for approval at a specified cost, with un addition 
from such a fund for engineering purposes. 

A limited range of cable sizes should be definitely stan- 
dardised for all the above purposes. For feeders two sizes, 
viz., Об ад. in. and 1.0 sq. in. sectional area, with a smaller 
neutral for D.c. districts, should be sufficient, keeping in mind 
the desirability of increasing the number of feeders rather 
than their carryin 
very satisfactory when laid up under the same sheath as the 
feeder cables, but several instances have occurred where they 
have saved very inconvenient interruptions to district sup- 
plies by indicating incipient faults before these have affected 
the cores of the feeder. For this reason, amongst others, 
pilot wires should always be protected by a light fuse at the 
feeding point as well as at the etation. 

For distributors, sizes varying from about 0.3 sq. in. to 
0.05 sq. in. sectional area in four etages should be adopted, 
the existence of the smaller sizes being forgotten wherever 
possible. A smaller neutral would, of course, be used on p.c. 
networks but not on А.С. networks, as it must be remembered 
that an out-of-balance on the two systems has not always 
the same effect in the neutral cable. The same sizes, with 
the range extended to a minimum of 0.022 sq. in., would 
also be used for services. It seems hardly worth while con- 
sidering a smaller size than 0.022 sq. in. nowadays when the 
size of the house is no longer an indication of the affluence of 
the resident. 

(To be concluded.) 


THE KEEPING OF BATTERY RECORDS. 


AOCUMULATORS, although necessarily only a minor part of 
most generating stations, are nevertheless very important 
articles, and unless accurate records are kept of them it is 
very unlikely that the best possible results will be 
obtained from them. The study of accumulator behaviour 
is almost a science in itself, and one which a large number 
of engineers are inclined to treat somewhat lightly. Of the 
value of complete records of the behaviour of accumulator 
batteries there can be no doubt ; indeed, practically all the 
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capacity. Pilot cables are sometimes not 


should be entered on this every half-hour. From it we can 
вее at а glance the exact condition of the battery. We can 
see whether it is charging or discharging, its capacity in 
ampere hours, and the rate of charge or discharge. As it 
is impracticable to test each cell in the battery every half- 
hour, we can select one cell as the * pilot cell," and its 
condition as indicative of the condition of the remaining 
cells. The voltage, specific gravity, and temperature of this 
cell are noted every half-hour, and from these readings we 
can get а very accurate conception of the condition of the 
battery. In very large batteries two, or even more, cells 
may be used as pilot cells. 

In addition to the pilot cell readings, however, a careful 
examination of the battery should be made every night at a 
specified time (preferably when the load on the station is 
аё а minimum). These readings should be entered in the 
* Individual Cell Readings," columns, and upon the voltage 
or specific gravity of any cell varying from the average, a 
careful investigation of its condition can be made. A 
record of all work done on the battery should be noted in 
the remarks column. Special log sheets could be printed 
for the battery only, but the better way is to embody it in 
the station log sheet. | 


LEGAL. 


STOBLE t. NEWCASTLE-ON-TYNE ELECTRIC SouppLy Co. 
(Continued from p. 778.) 


Mk. Norman West, electrical engineer on the staff of the 


Supply Co., said that he first met Mr. Stobie when he got 
in touch with the Supply Co. with a view to that company 
financing him. That was in 1911, at which time he (Mr. 
Stobie) had a small works at Sheffield. He (witness) was 
directly connected with the construction of the Stobie Steel 
Works at Dunston, which were lent by the Supply Co. In 
1915 he became secretary of the Stobie Steel Co., the business 
of which, at that time, was going very badly, and a supple- 
mental agreement was. entered into to get over the difficulty. 
A control committee of the Stobie Steel Co. was appointed, 
and witness was a member of that committee from that time 
until July 3186, 1917. Не was at the Stobie Steel Works 
practically seven days a week, being in charge when Mr. 
Stobie was away. Mr. Stobie had no separate office in 
Newcastle, but used to work in a room in his private house. 
Between 1913 and the early part of 1917 he never heard 
that Mr. Stobie was carrying on any separate business in 
the nature of a construction business, and so far as he knew 
he had no building where he could do any construction. In 
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leading battery manufacturers who guarantee their goods 
demand that full records be sent to them regularly in order 
that they may watch very carefully the life of the cells 
themselves, and in many cases they areable, by this method, 
to prevent serious damage to the battery. 

When keeping records of accumulators it is well to 
remember two things: one, the record should show at a 
glance everything of importance, and two, everything that 
is not of importance should be left out, as it only occupies 
valuable space and helps to confuse the issue. We can now 
ask ourselves what records are necessary in order that the 
engineer may see clearly what is taking place in the battery. 
А suggested form of log sheet is shown in fig. 1; readings 


1917 the plant of the Bradley Williams works at Dunston 
was sold by auction. Witness attended the sale with Mr. 
Stobie and bought for the Stobie Steel Co. a store and 114 
yards of main line sidings. That was bought for removal to 
the steel works. At that time there had been no suggestion 
of the purchase of the site of the Bradley Williams works. 
Shortly afterwards, however, Mr. Stobie reported to the 
committee that he had had an offer from the liquidators of 
the Bradley Williams Co. to sell the site for £2,000, and 
gave а glowing account of the possibilities if it were pur- 

d. Mr. Sloan, the managing director of the Supply 
Со., and а member of the Stobie Control Committee, was 
against the proposal at first, but in the end he was won 
over by Mr. Stobie's glowing account of the possibilities. 
In the end the committee asked Mr. Stobie to prepare an 
estimate of the cost of equipping the new works with plant 
and machinery. The object of that was to see to what extent 
the Stobie Steel Co. would be committed if the project was 
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gone on with. Already they had made pig iron in the elec- 
trical furnaces at the Stobie Steel Works. Mr. Stobie's idea 
in acquiring the Bradley Williams works was to manufacture 
synthetic pig, and he gave a glowing account of the profits 
which could be made out of synthetic pig iron, and said he 
had entered into negotiations with a Sheffield firm, Messrs. 
Dunford & Elhott, Ltd., to purchase all their output of 
eynthetic pig. He also said that the machinery used for the 
manufacture of synthetic pig could afterwards be adapted 
to steel production, and that it would revolutionise the 
manufacture of steel by the electric smelting process. Upon 
that the committee sanctioned the project. 

Although the hearing had stood adjourned until Wednesday, 
June 16th, Mr. Tomlin, K. C., mentioned the case on June 
lóth in the form of an application for postponement. 'He 
said that both sides had received telegrams from their respec- 
tive clients suggesting the desirability of an adjournment with 
& view to а settlement, and he asked that the case might be 
AE to stand out of the list while negotiations were taking 
place. 

His Lordship agreed to this, and the further hearing was 
ultimately adjourned for three weeks. 


COMPENSATION CLAIM. 


AT Sunderland County Court, on June 17th, Robert Lawson 
Black, of Southwick-on-Wear, claimed compensation from 
Messrs. William Gray & Co., Ltd., of the Wear Shipbuilding 
Yard, for the death of his son, Robert Allan Black. 

Defendants were not legally represented, but wrote offering 
& payment of £75 in settlement of the claim. 

Mr. MaLowz, barrister, on behalf of the appellant, stated 
that on December l6th last the deceased youth was repairing 
an electric wire at the Wear shipyard when the current was 
inadvertently switched on by some person unknown, and he 
was instantaneously killed. Although only 16 years of age, 
deceased was over six fect in height, and doing journeyman's 
work. He took a keen interest in his profession, and was 
attending technical classes with a view to improving his 
prospects. Under those circumstances he asked his Honour 
to fix the amount of compensation at £150. 

Judge Moore complied and allowed costs on C scale. 

At a later stage of the dav Mr. Tuos. RICHARDSON, bar- 
rister, entered the Court and informed the judge that he 
had been instructed to appear for the defendant company, 
but owing to the unsatisfactory train service the solicitor 
concerned and himself did not arrive in the town until the 
case was over. Не therefore asked for & re-hearing on the 
ground that his clients considered the sum paid into Court 
was adequate. | 

Plaintitf’s solicitor said Mr. Malone had then gone, but 
he (the solicitor) would raise no objection to the case being 
reopened. 

His Honour said he would grant a rehearing at the next 
sitting of the Court, but on the facts as placed before him, 
a m not think there was much chance of his decision being 

tered. 

In view of this expression from the judge, Mr. Richardson 
said his clients would again consider the matter. 


CUDDON v. RoBINSON. 


A NOVEL aud interesting point of law, arising out of the 
epecial war legislation, involving the question as to whether 
electrical installation for lighting purposes could be regarded 
as coming within the term ''decorations ' was raised in an 
action before Sir Francis Newbolt, High Courts Official Re- 
feree, which terminated on June 15th, after a hearing which 
occupied five days. The plaintitfs, Messrs. John Cuddon and 
Co., builders, of West Norwood, claimed from Mr. Henry 
Taylor Robinson, of Rosendale Road, Dulwich, the sum of 
£89, balance of account of #609 for work done and materials 
supplied, and the defence set up was that the contract being 
one for over £500 the work required the sanction of the 
Minister of Munitions, and such sanction not having been 
obtained, the money was irrecoverable. The plaintiffs’ case 
in answer to this plea was that the work was done under 
orders given from time to time, and that even if the work 
could be regarded as coming within the terms of the order, 
after deducting the expense of putting in the electric light 
(£123) the cost would be brought down to a figure con- 
widerably below the 4500. 

Mr. HENRIQUES, representing the plaintiff, argued that elec- 
tric lighting was not decoration, and therefore did not come 
within the regulation laid down bv the order of July, 1916, 
which made it lawful for the Minister of Munitions to autho- 
rise or prohibit the carrving on of building work. But the 
regulation was in relation to construction work or demolition, 
and the question was whether the work in question could be 
called either the one or the other. The electric lighting. was 
carried out by Mr. Seagrove, electrical engineer, of Dulwich, 
whose charges included the supply of Osram lamps, brackets, 
and fittings, and defendant said that when an estimate of the 
probable cost of the work was given to him he understood 1t 
was to include the electric light installation. 

The evidence related chiefly to matters of detail, 
hearing which, judgment was reserved. 


after 


The OFFICIAL REFEREE, in giving judgment on June 18th, 
decided that the defence of illegality had not been inade out. 
It was, he said, abundantly clear: that when the contract 
was made it was thought by both parties to be a smaller 
job than it turned out to be, although, even now, including 
the cost of electric lighting, it scarcely exceeded the limit 
of £500 named in the order of the Ministry of Munitions. The 
work was certainly not illegal ab initio, and the defendants 
contended that it became illegal when items were ordered 
bringing the cost over the limit at which time the parties 
ought to have known that a licence would be required, but 
he was not convinced that the electrical installation. which 
amounted to £193 168. 3d. was included in the words con- 
struction, alteration, repairs, decoration, or the demolition 
of buildings," and it was clear to his mind that in this par- 
ticular case the total cost of the whole completed work in 
contemplation relating to repairs and decorations never ex- 
ceeded £500. That defence, therefore, failed. It was common 
ground that until the work was finished and the final account 
prepared neither party knew that a licence was necessary. 
In deciding, upon an analysis of the evidence, that plaintiffs 
were duly entitled to the reduced amount of £91 5s. 3d. on 
the claim, Sir Francis said that although the defend&nt bad 
succeeded in reducing the claim, the expenses had been in- 
creased by the defence of illegality, and he therefore, in giving 
judgment for the plaintiffs for £21 5s. 3d., ordered the defen- 
dants to pay to plaintiffs half of the taxed costs on the High 
Court scale. 


British ENGINE, BOILER & ELECTRICAL. 
INSURANCE Co., LTD. 


Mr. Justice P. O. LAWRENCE, in the Chancery Division, on 
June 17th, heard an action in which Edwin Hughes, an 
insurance broker, of Swansea, sued the defendant company, 
of Manchester, for payinent of commission on all policies of 
insurance etlected with the defendant company through his 
introduction, and for an allowance for expenses and services 
rendered in connection with a scheme of Engine Time 
Lost insurance which was dropped. 

Mr. В. A. WiLLES, for the plaintiff, said he acted as the 
defendant company's whole-time agent in South Wales for 
ten years, viz., from 1908 to 1918, and the connection came 
to an end as a result of a dispute concerning the payment 
of expenses. The terms upon which he worked were 15 per 
cent. on all boiler, engine, and electrical plant insurances 
There was no agreement about expenses, but the defendant 
company told him that if they found that he had incurred 
travelling expenses on their behalf, they would act in а 
businesslike and reasonable way. 

Mr. БВЕЕВЕЕ, for the defendant company, said they dis 
puted the rate of commission. While it was 15 per cent. 
оп boiler and electrical plant policies, it was only 10 per cent. 
on engines. 

Mr. WiLLES went on to say that the Engine Time Lost 
scheme was for insurance in case of engine breakdowns, but 
although the plaintiff made considerable preparations for 
working the scheme and obtained favourable terms for 
underwriting the policies at Lloyd's, the defendant. company 
were compelled to drop it, as they were bound by an arrange- 
ment with their own London underwriters to do the business 
through them. "The plaintiff claimed something on account 
of the time and trouble he had been put to in connection 
with the matter. 

Following an intimation from the judge, the parties agreed 
to an account being taken of the commission to be paid. 

With regard to the claim for expenses and services ren- 
dered, Mr. Beebee subinitted that there was no contract 
between the plaintiff and the defendant company. 

His Lorpsuir said he should allow him something for his 
trouble. 

Mr. BrEBEE then said the defendants were prepared to 
make him an entirely ег gratia payment of £10. 

His LorpsutP said that this would meet the case, and the 
plaintiff accepting. he made an order for this payment in 
full discharge of all claims under this head, and reserved the 
further consideration of other questions, including that of 
costs, until after the account had been taken. 


HUGHES v. 


UNFENCED MACHINERY. 


Ат the Hang East Petty Sessions the Masham & District 
Electric Supply Co., Ltd., were summoned for failing to have 
the projecting end of the main horizontal shaft at the Masham 
Electric Power Station securely fenced on April 15%. Mr. 
5. К. Bennett, Н.М. Inspector of Factories and Workshops, 
prosecuted. 

Mr. BENNETT stated that on April 15th a fatal accident 
occurred at the power station, and 1t was arising out of that 
that the case had been brought before the court. 'The shaft 
was 34 in. in diameter, and was the main driving shaft of 
the dynamo. It was situated horizontally about 3 ft. above 
the floor and the end of it projeeted S in. from the bearing. 
quite close to the passage, which was used for entering and 
leaving the station. On the date mentioned a youth, Frank 
Atkinson, aged 19, who was not an emplové, visited the 
place for the purpose of seeing someone. His coat was cauget 
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in the shaft, which was a revolving one, and he received 

injuries to which he later succumbed. - 

. Evidence showed that the youth who was killed was wear- 

ing & mackintosh which was wet owing to & heavy shower 
rain. ) 

Mr. DON, for the defendants, admitted the facts, and 
said the death of the youth was a most lamentable affair. 
The shaft was a perfectly smooth one, and it appeared that 
the mackintosh had stuck to it. There had now been a proper 
fence placed round. 

The OHAIRMAN said the magistrates thought that the in- 

tor did quite right in bringing the case, but they felt 

at no useful purpose could be served by inflicting a fine, 

ав 16 was the publicity which was needed. They thought 

justice would be ner the payment of costs by the com- 
pany.—Yorkshire Herald. 


Fawcett v. LINDSELL. 


Ar Devon Assizes, at Exeter, before Mr. Justice Bray, this 
action was down for hearing. Plaintiff, an electrical en- 
gineer, of Plymouth, claimed from defendant, Mr. W. J. 
Lindsell, of New Street, Paignton, £147 for work and mate- 
rial supplied in connection with an engine for a kinema 
theatre. There was a counter-claim, the defendant alleging 
that the engine was defective. 

Mr. RosERTS, for the defendant, informed his lordship 
that Mr. Lindsell had agreed to judgment for the full amount 
claimed and the diemissal of the counter-claim with coets on 


the plaintiff undertaking to repair the defect in the engine 
to the satisfaction of some engineer to be mutually agreed on. 
Judgment was entered accordingly. 


CHARGE OF STEALING LAMPS. 


At the West London Police Court, on Saturday, before Mr. 
Boyd, Jack West, 17, electrical engineer, 213, Hampton Road, 
Twickenham, was charged with stealing, by means of a trick, 
30 electric lamps, valued at 15 guineas, belonging to Mesers. 
W. C. Tackley & Co., electrical engineers, 93, Hammersmith 
Road, W.; also 24 electric e belonging to the Delta Elec- 
trical Co., 584, High Road, Chiswick, and 36 electric lamps 
belonging to Ernest Chamberlen, electrical engineer, 196, 
King Street, Hammersmith, | | 

Mr. D'Arcy HAMILTON, manager to Messrs. Tackley, eaid 
that on May 98th the accused entered the shop,' and, repre- 
senting himself as an agent of the City, Hall & Ellerman 
Shipping Co., ordered 30 half-watt lamps. Не requested that 
a messenger should accompany him to the docks with the 
lamps, and said that payment would be made at the com- 
pany’s office. Witness dispatched a messenger with the 
lamps, but the lad afterwards returned without the money, 
and witness informed the police. 

Evidence having been given, Det.-Sergt. Parsons told the 
magistrates that the accused had confessed to 17 cases, and 
had promised to assist the police to recover the property. 

А remand was ordered. 


THE DESIGN OF A SUPER-POWER STATION.“ 


— — 


Ву Н. GOODWIN, Junr., and A. R. SMITH, of the General Electric Co., U.S.A. 


(Continued from page 797.) 


The first consideration in the electrical design is the de- 
termination of the fundamental connections between the 
generators, buses and feeders. 

In this particular case one of the specified conditions was 
distribution by means of 66,000-volt underground single-con- 
ductor cables. It was decided that the concentration of energy 
in a short circuit on these cables should be limited to 500,000 
Kk. v. A. on account of the possible resulting damage to adjacent 
cables. Comparing this with the rupturing capacity of avail- 
able 66,000-volt oil switches showed that a switch having a 
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low-tension bus was not only found unnecessary, but made the 

roblem much more difficult. The reactance of the trans- 
ormers added directly to the generators before either were 
connected to the bus would assist in reducing the cshort- 
circuit intensities very considerably. 

The transformers in any case would have a reactance of 
8 per cent. The generators would have & minimum reactance 
of 19.8 per cent., and under certain conditions this might 
be increased to 28.5 per cent. Therefore, the calculations 
were carried through for various values of generator reactance. 


ibus 


| aL ER tat CL : T | 
11 О (iii li; a 


H A s 


ем ААЛА 


Fra. 5.—MariN BiNGLE-LINE WIRING DIAGRAM. 


rupturing capacity of 583,000 k. v. A. would best suit the ser- 
vice. It should be noted that the capacity of а generator is 
practically equal to the capacity of а transformer bank, and 
that one feeder working at full capacity would distribute the 
entire load pf.a generator and transformer bank. 

Preliminary calculations proved the necessity of sectionalis- 
ing the station bus by reactors in order to approach the 
500,000-K.v.A. limit which had been set. th low-tension 
and high-tension buses were considered, but the use of a 


* From the General Electrio Review, May, 1990. Abstract. 


The minimum size of reactor which could be used with gene- 
rator reactance of 15 per cent. in order to limit the short circuit 
intensity to approximately 500,000 R. v. A. was 9 per cent. А! 
synchronising bus is necessary in order to limit the reactors 
to в reasonable size. The reactors should be rated to carry 
the total output of a generator. 

It was desired to keep & unit arrangement right through 
the station, and this meant that the switchgear for each 
generator and its group of feeders should not occupy more 
length than would be required for the E mechani- 
cal equipment of generator and boilers. Fortunately these 
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all work together very well and allow enough epace on each 

erator stub-bus for the feeders required. | 

g. б ehows the final eolution. The neutral point of each 
enerator will be earthed directly and positively.’ Since 
there is no low-tension bus, earthing of all generators 
cannot cause circulating harmonic currents between the gene- 
ratore. The main leads of each generator are connected 
directly to the corresponding transformer bank and through 
& main oil switch to a stub-bus. 

The transformer connection is delta on the low-tension 
side апа ү grounded on the high-tension side. It is par- 
ticularly necessary that the earth resistance be made very 
low eo that in case of short circuit on one of the eingle- 
conductor cables the neutral may not be distorted, thus 
placing an increased voltage stress ой all the cables of the 
other phases. | 

From each generator stub-bus three connections are made; 
one through the reactor to the synchronising bus and the 
other two to double feeder stub-buses. .The three eelector 
switches connecting to the buses are non-automatic. The 
main switch is arranged for automatic opening in caee of 
internal failure in the generator or transformer. This is 
accomplished by the use of relays differentially connected 
around the generator and around the transformer bank. 
switches are shown for раа synchronising bus at two 
points, so that a section may readily cleared for cleaning, 
extension, or repairs. The stub-buses are also arranged to 
be connected together so that at times of light load a small 
number of generators may carry the load of the whole station 
without feeding through the reactors. Referring to fig. 5, 
connection between the stub-buses in the lower line is pro- 
vided for by oil switches, and in the upper line by horn-pipe 
air-break switches. The oil switches would be operated from 
the main bench board and the air break switches locally by 
hand through permanent levers. 

Bach feeder is equipped with two oil switches to select 
either of the two stub-buses. Each would be equipped with 
induction-type overload or other suitable type of relay, de- 

nding on the detail connection and interconnection of the 
istribution system. 

It is thus seen that a very complete and flexible arrangement 
is provided. Normally, the generators are operated in parallel 
through the reactors and synchronising bus, but it is possible 
by proper interconnection of the feeder stub-buses to transfer 
loads 1 om one generator to another in almost any manner 


Each generator will have a direct-connected exciter con- 
trolled by an automatic regulator. With this method no main 
field rheostat is necessary. The exciter will be provided with 
& field rbeostat. For emergency excitation two motor-gene- 
rator seta are proposed, supplying a sectionalised bus. These 
spare exciters will also be provided with automatic regulators. 
The motors driving the exciters will be supplied from the 
main station power board, but will be controlled from the 
main auxiliary board opposite the bench board. Indicating 
lamps on the power board will show the position of the 
switches so that there may be no danger of the operator of 
the station power board pulling disconnecting switches or 
otherwise interrupting service to a motor-generator exciter 
eet while in operation. 


As previously outlined, it was determined that turbines for 
auxili power would be necessary and that these should 
be connected witb the main buses through a central 
switchboard and transformers. A detailed study showed that 
one auxiliary turbine could best be used in connection with 
two main turbines, and that these auxiliary units should be 
rated at 2,500 KW., 0.7 p-f., 3,570 K. v. A. 

For the control of the auxiliary turbines and the supply of 
essential auxiliary power it was found necessary to provide 
a switchboard near each auxiliary turbine, and for the general 
auxiliary power a central switchboard located on the switch- 
board gallery with tie cables to the four auxiliary units. 

Fig. 5 shows two banks of station power transformers. It 


it proposed that each bank be composed of three single-phase 


1,250-K.v.A. units, making a bank capacity of 3,750 KE. v. A. 
connected delta-delta. These transformers would be located 
out of doors. The high-tension switches would be controlled 
from the main bench board and the low-tension switches from 
the auxiliary power board. %: 

The reactance of the auxiliary transformers must be con- 
sidered in connection with the reactance of the main units 
in order to limit the concentration of energy on the etation 
power bus to a value which can be handled by reasonably 
small switches. Reactors are required in each of the four 
feeders connecting to the turbine auxiliary switchboards to 
limit the short-circuit intensity and permit the use of small 
rupturing capacity switches. It is proposed that these tie 
feeders to the turbine auxiliary boards be protected by differen- 
tial relays connected to current transfo at each end 
of each line. In case of trouble on a cable it will be auto- 
matically disconnected and will allow the auxiliary turbine 
to continue supplying the essential auxiliaries without inter- 
ruption. Reverse energy protection at the turbine auxiliary 
boards is also provided во that in case of a severe drop in 
voltage or frequency on the main system, the auxiliary tur- 
bines will be automatically disconnected and allowed to run 
independently, carrying the essential auxiliaries. 

The central auxiliary board would be a vertical one with 
mimic buses and electrically-operated remote-control oil 
switches. | 

For station lighting three 75-Kw. single-phase transformers 
controlled independently would form the supply. It is pro- 

that all lighting feeders be 3-wire, 115/230 volts, and 

e arranged in three groups which will normally operate on 
different transformers, but which in case of failure of a 
transformer can be manually thrown to one of the other 
transformers. By a connection from the 125-volt D. o. board, 
which will control the storage battery for circuit-breaker 
control, in case of failure of service on the А.С. lighting system 
certain emergency lights will be automatically connected to 
the battery. 

The low-voltage power board is supplied by two 150-k.v.A. 
transformer banks operating at 240 volts, 9-phase. This board 
is arranged for miscellaneous power supply, such ав the 
machine shop, turbine room cranes, house supply pumps, 
&c., also for the supply of motor-generator sets for charging 
the storage battery and a spare motor-generator exciter set 
for the auxiliary turbines. 


(To be. concluded.) 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Headers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest, 


A New Car Lighting Dynamo. 


A new dynamo for the lighting systems of light cars has 
recently bean developed by Messrs. H. F. Foster & Co., 
Lrp., Ashley Works, Epsom, and is illustrated in fig. 1. 
The output regulation of this small dynamo at varying speeds 
is achieved by a novel method, namely, by slightly shifting 
the brush rocker so as to give the brushes a greater lead 
as the speed increases. This movement is imparted auto- 
matically by means of either a control arm or, if desired, a 
Bowden wire, one end of which is attached to the brush rocker 
and the other either to the accelerator pedal or to the throttle 
lever of the carburettor, so that as the throttle is opened the 
lead of the brushes is automatically increased. The advan- 
tages claimed for this method are, first, a very close and 
accurate regulation of output at widely differing speeds: 
secondly, the ability to fix the point in the output curve at 
which it is desired to commence the regulation at any figure 
desired, either for fast or slow traffic; and thirdly, the fact 
that until this predeterinined point is reached the output is 
not interfered with in anv way, the dynamo generating up 
to such point as a simple shunt wound machine. The dynamo 
is зо designed as to ensure sparkless commutation at all 
positions of the brush rocker. The M-type model for light 
cars is extremely compact, the dimensions of the magnet 
frame being only some 4 in. by 4 in. by 5 in., and generates 
ite full rated output of 50 watts at 6 volte at the exceedingly 
low speed, for such a small machine, of approximately 1,500 


R.P.M. The automatic cut-out is incorporated ae a self-con- 
tained unit in the dynamo, avoiding the necessity of mounting 
а separate instrument on the dash board of the motor car. 


Еа. 1.—Can Licutma DYNAMO. 
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| А B.T.H. Pedestal Switch. | це N the lugs, as the band pulls away from 
A recently published catalogue of oil-break switchgear by | {26 , segments and these become loose. In fig. 5 a 
the Barrrsu Тномвок-Ноовток Co., Lrp., of Rugby, includes o ый rei E zs p ee mone à 19, 


the pedestal ewitch illustrated in fig. 2. This is composed оѓ 
an oll-break switch (800 amps. at 660 volts), time lags, am- 
meter, voltmeter (up to 660 volts), and a low voltage release. 


** Welco " Fixing Frames. 


In view of the conetantly increasing cost of labour, any 
device which effects a saving in that quarter is sure of а 
welcome. All operations that can be performed in the 
factory should be done there, and as little as possible should 
be left to do on site. 


Fic. 3.—WeELco FIXING 
FRAMES IN USE. 


3x4 
4 


FIG. 2.—A B.T.H. 
PEDESTAL SWITCH. 


2х2 cm 
: rx 
Ес. 4.—WELcO l'RAMES 
AND MATERIALS. 


These principles are embodied in the fixing frames 
brought out by Messrs. WELco Patents, of 150, Alma Street, 
Birmingham. The frames consist of slotted channel bars, 
which are fixed direct to the wall; across these any number 
of elotted channel bars can be mounted with the greatest 
ease, forming a framework of any shape or size to carry 
switchgear, motor starters, meters, &c. Drilling, tapping, 
forging. and fitting are completely dispensed with. The bars 
are made in standard sizes, and in addition, mild stee] channel, 
flat, and angle bars are stocked, all ready slotted for mounting 
on the frames, so that practically all requirements can be 
met. The simplicity and adaptability of this device are 
obvious, and it is certain to be found extremely useful in a 
great variety of applications. Fig. 3 shows a meter and 
switch mounted on the frame, and fig. 4 shows some of the 
patterns of bars and materials that have been standardised. 

The fixing frames are provided with lugs giving a clearance 
hetween the frame and the wall of 14 in. The slotted bars are 
made up to 8 ft. long, and the slots can be adjusted to meet 
any screw or bolt holes in the apparatus to be fixed thereon; 
should it be necessary to fix mew apparatus on the frame, it 
can be readjusted to suit the new spacing of the holes with 
facility. 

Lugs for Clamping Bands. 


In many cases a flexible band is necessary wherewith to 
constrain to a certain diameter a number of pieces to com- 
plete a whole circle. These pieces must be securely held 
while certain operations of boring, turning, or facing, or 
all of these, are being 5 The usual way is to rivet 
L-ehaped lugs on a steel band, but this is useless for holding 


protect the lugs from bending, and eo long ав the lugs do 


Fie. 5.— Loos rok CLAMPING BANDS. 


not bend the whole of the eegments are securel held. The 
luge may be riveted, but the up-to-date method. is to weld 
them on. 


An Electric Soldering Iron. 


An electric soldering iron, designed by Mr. W. H. Brown- 
ING and manufactured at the IMPERIAL ELECTRICAL WORKS, 
7-12, Imperial Mews, St. Martin's Avenue, East Ham, E.6, 
is illustrated in fig. 6. This is à very compact device weigh- 
ing only 2} lb. and measuring 164 in. in length. The main 


Fic. 6.— ELECTRIC SOLDERING IRON. 


feature of this iron is that no screws are used in the con- 


.struction of the heating portion, and scaling, with consequent 


loss of heat, is eliminated. Every part is easily renewable, 
and a six months’ guarantee of reliability is given. The 
element is wound for any standard voltage, and the total 
loading is 300 watts. 


The Decimal Association,— The report of the Association 
for 1919-20 gives a complete record of activities in many direc- 
tions. A list of bodies to whom lectures on the subjects of 
decimal coinage and the metric system have been given is 
included, as well as the names of Chambers of Commerce 
and other associations and councils which have passed resolu- 
tions in favour of the adoption of the schemes for which the 
Decimal Association stands. In recording the Majority Report 
of the Royal Commission on Decimal Coinage, the Association 
makes it clear that the adverse result will only serve to 
stimulate its energies. The result of a questionnaire sent to 
over 15,000 firms, &c., resulted in an overwhelming majority 
in favour of the metric system. Тһе financial statement for 
the year shows a deficit of £578, and it is hoped that special 
donatione will be received from eubscribers to ensure a better 
result for the present period. | 


Lighting the Albert Hall.—The Albert Hall, after pre- 
serving for so many years its Victorian atmosphere has at last 
linked itself with modernity through the installation of up-to- 
date lighting. The present lighting is provided by 16 1,000- 
watt Mazda half-watt type lamps in large Mazdalux metal 
reflectors. These units are fixed high up in the central dome, 
from which position they shed an intense illumination over 
the whole auditorium. The great height of the lamps elimi- 
nates any risk of glare, because it is impossible to see them 
without looking directly upwards. The improvement in the 
illumination, as compared with that given by the arc lamps, 
is extraordinary, and is due, not to any increase in the light 

enerated, but rather to its more effective distribution, and 
the audience is able to read its programmes and papers with 
perfect ease. D 

In а place like the Albert Hall, where the lighting units 
are necessarily very difficult to get at, the question of main- 
tenance is of extreme importance. Obviously, the new method 
of illumination is vastly superior to the аго lamps in 
respect. The half-watt lamps need no attention whatever 
until the time arrives for replacement, and with the vitreous. 
enamelled Mazdalux reflectors used the amount of cleaning 
required is reduced to the absolute minimum. | 
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BUSINESS NOTES. 


Openings for Salesmen.—MESssRS. FULLER'S UNITED 
ELECTRIC WoRKS, LTD., wish to secure the services of a number of 
well-educated young men for their outdoor sales staff who have a 
live connection amongst garages and electrical engineers. 


The King's Car.—Mxssns. VANDERVELL & Co., Lp. 
the manufacturers of the С.А.У. electrical products, have j ust 
completed the addition of their new coil ignition system to the 
lighting and starting installation already fitted to His Majesty's 
57-H.P. Daimler. This company recently received the Royal 
Warrant, its equipment being fitted to the whole of the Royal fleet 
of automobiles. 


Efficiency Exhibition.— We have received an advance 
prospectus of an Efficiency Exhibition which is being organised 
by the Daily Mail to be held at Olympia from February 10th to 26th, 
1921. Special attention is being devoted to the place of science in 
industry, and the Electrical Development Association, the 
Federation of British Industries, the British Science Guild and 
similar bodies have offered their assistance to the scheme, 


Annual Outings.— The staff of the GENERAL ELECTRIC 


Co., LTD., Glasgow branch, held their annual outing on Saturday, 
June 12th, at Tighnabruaich. A fine programme of sports was 
carried through in very fine weather. After tea Mr. P. J. Sims, 
manager, thanked the staff for the splendid support given him 
during the year just closed. Mr. A. G. Hawkins, assistant 
manager, also addressed the staff, Mrs. P. J. Sims presented the 
prizes. 

The Designs Section of the Engineer-in-Chief'a Office, G.P.O., 
held their fifth annual outing on Saturday, June 19th. The party 
of 24 visited Richmond, walked through the Park, Ham Common, 
and the tow-path to Kingston, where tea was provided. After a 
short stay at Kingston, the party divided and made for Hampton 
Court by tram and steam launch respectively. The Maze proved а 
severe test of the mechanical training and bump of location 
possessed by those entering it. The glorious weather helped to 
make the outing the most successful yet held. 


Trade with Spain.—The Board of Trade Journal for 
June 17th contains some notes giving advice to firms anxious to 
establish connections in the Spanish market. Those who are not 
quite familiar with that market would be well advised to study the 
suggestions that are made, as the result of reports from British 
Consular officers and others, respecting signature of letters, 
language, addresses, and style of correspondence. 


American Cable for Sweden. — According to a Stockholm 
newspaper, a contract has been concluded with an American firm 
for the supply of an underground cable, to be laid between Stock- 
holm and Gothenburg. It will be from 250 to 300 km. long, and 
will cost about $3,200.000. The cable, it is said, will be the longest 
underground cable in Europe, and the third largest in the world. 


Liverpool Electrical Strike.—The strike of the Liver- 
pool cable-jointers and street-box examiners, Electrical Trades Union 
men, and 200 navvies employed in cable-laying for the Liverpool 
Corporation electrical supply department, has been in progress now 
over five weeks, and there seems no prospect of an immediate 
settlement being arrived at. The navvies’ grievance is that they 
are not being paid the town rate of 2s. per hour, which is paid by the 
Master Builders’ Association. The work of relaying and repairing 
the Corporation cables is, therefore, being held up. 


Conduits for Canada.— United Kingdom firms who can 
quote for early delivery of standard sizes of conduits for electrical 
installations are invited to cable to Н.М. Trade Commissioner at 
Toronto (" Toroncom, Toronto”), who has telegraphed to the 
D.O.T. in London on behalf of an inquirer in Ontario. 


Hydro-Electric Strike in Canada.—The Times stated 
on June 19th that practically all the employés of the Ontario Hydro- 
Electric Power Commission engaged on the Chippewa power canal 
were striking for a 10 per cent. increase in wages, which would 
add about £450,000 to the cost of the work. Two days later our 
contemporary reported that owing to the strike, the Commission 
had decided to suspend work there, and 1,500 employés would be 
obliged to seek work elsewhere. 


Copper and Lead Prices.—Messrs. F. Ѕмгтн & Co., 
report June 22nd :—Eiectrolytic copper bars, £105, £5 decrease ; 
electrolytic sheets, no change ; electrolytic wire rods, £120, £5 
decrease; electrolytic Н.С. wire, 1s. 31d., ld. decrease; silicium 
bronze wire, Is. 114d., id. decrease. 

MESSRs. JAMES & SHAKESPEARE report June 23rd :—Copper 
bara (best selected) sheets and rods, £158, £3 decrease; English 
pig-lead, £36 10s., 10s. increase, on aat week's prices. 


Lamp Manufacture. in Belgium.—With the title La 
Société Belge pour la Fabrication de Lampes Electriques L.E.B., a 
new company has lately been formed in Brussels (4, Montagne du 
Parc), with a capital of 2,000,000 fr., to manufacture electric lamps. 


International Commerce.— Meetings are now in progress 
in Paria, attendel by representatives of various British banking 
and commercial organisations, for the purpose of establishing an 
International Chamber of Commerce. 


Catalogues T Lists.—THE GENERAL Exin Co., 
LTD., 67, Queen Victoria Street, Е.С. 4.— Installation Leaflet 
Хо. Р 2,327 (4 рр.). An illustrated description of the electrification 
of a large Scotch hosiery mill. 

THE VAUGHAN CRANE Co., LTD., Openshaw, Manchester.— 
Booklet No. 7 (29 pp.). A well-produced, photos raphically · illustrated 


booklet describing the Vaughan ` electric block. and ite applica- 


tion to various types of'cranes. 

THE ANGLO-MEXICAN PETROLEUM, Co., LTD, 16,  Finsbury 
Circus, E.C. 2. —" The Story of Mexican Petroleum " (35 pp). А 
photographic record of the work of the company, reproducing 
from pictures on exhibition at the Crystal Palace some excellent 
views of Mexican oilfields, &c. 

Messrs, MANN, EGERTON & Co., LTD., Norwich.—Booklet, 
“The Sign of Service,” giving a résumé of the firm's various 
departments and their activities and addresses. 

Messrs. HiaGs BROS., Dynamo Works, Sand Pits and Summer 
Hill Street, Birmingham. — Latest abridged list of A.C. and D.C. 
motors. Priced and illustrated. 

Messrs. CHARLES CHURCHILL & Co., LTD., 9-15, Leonard Street, 
Finsbury, E.C. 2.—Pamphlet illustrating “ Fluxio " "high-speed 
tipped cutting tools of various types. «Mex 

Messrs. В. B. HAND & Co., LTD., 63, High Holborn, W. O. 1.— 
Up-to-date price-list of electrical fittings, including moat wiring 
necessaries, conduits, cables, switches. &c. 

MEssRs. WATSON & SONS (ELECTRO-MEDICAL), LTD., Bunio 
House, Parker Street, W.C. 2.—Leaflet (265) dealing with clocks 
for timing X-ray exposures and the Smart-Bristow medical coil. 
Illustrated and priced. 

BRITISH INSULATED AND HELSBy CABLES, LTD., Prescot, 
Lancs.—Two illustrated leaflets, No. Н 89, dealing with Leclanché 
batteries ; and P 161, describing “Prescot” jointing materials 
and accessories, including compounds, tapes, and connectors. The 
latter is fully priced. 


Dissolutions of Partnerships.— WHEELER & Ison, elec- 
trical and mechanical engineers, Homeleigh, Whippendell repu 
and 190, Harwoods Road, Watford.—Messrs, 0. Wheeler and. W 
Ison have dissol ved partnership. 

Woop & HAGUE, ignition and lighting apecialista, 1A, Saunders 
Street, Southport. Messrs. T. & J. Hague апа 8. Wood have dis- 
aol ved partnership. The Messrs, Hague will attend to debts and 
continue the business. 


Trade Anunouncements.—Mr. W. Johnston, for over 
30 years with Messrs. Wm. Dow & Sons, Ltd., has, with his воп, com- 
menced business as electricians at 20, 86. Andrew Street, Kilmar- 
nock, under the style of WILLIAM JOHNSTON & SON. 

Mr. В. Millett has been recently appointed by the ELECTRIC 
CONSTRUCTION Co., LTD., Wolverhampton, as their sole Lancashire 
and Yorkshire agent. Offices, 30, Cross Street, Manchester. 
Tel. No. : 7772 City. 

Messrs. E. SHIPTON & Co., of 14, Great Queen Street, Kingsway, 
W.C. 2, announce that on June 28th their business will be trans- 
ferred to larger premises at 52, Floral Street, Covent Garden, 
W.C.2. Telephone No. : Gerrard 374. 

Owing to expiration of lease, Мв, E. GOLDSTON, electrical engi- 
neer, 28, Marefair, Northampton, has removed to temporary 
premises at 13, Horsemarket, Northampton. 

THE B. E. Co. (ОЕ LONDON AND BIRMINGHAM), LTD., is desirous 
of appointing agents for its Hendon drawn-wire lampe, not for ita 
general supplies. 


Company Liquidations.—THE Kinetic Co., LTD.— 
Winding up voluntarily, Liquidator, Mr. T. Rimington, 48, 
Gallowtree Gate. Leicester. 

TELEPHONE MANUFACTURING Co., Lr». —Winding up volun- 
tarily for reconetruction purposes. Liquidators, Mr. F. T. Jackson 
and Mr. C. W. Rooke. 

SELSON ENGINEERING Co. (FRANCE). LTD.—Meeting of creditors 
is called for June 28th, at 85, Queen Victoria Street, E О 

NORMAN, JOHNSON & Co., LTp.—Voluntary liquidation. Мг. 
J. K. Garioch, 16, King Street, E.C. 2, liquidator, Meeting of 
creditors, June 30th. 


For Sale.—West Hartlepool Corporation Electricity 
Department has for disposal one 600-Kw. Belliss-Parker b.. 
generator set ; also one 100-Kw. Belliss-Crompton D C. generator. 

By direction of the Disposal Board, Ministry of Muaitiors Мв. Н, 
BASKETT will sell by auction, on July 13th, 14th and 15th, at the 
Ordnance Stores, Abbey Field, Colchester, a quantity of electrical 
stores, including cable, telephone sets. switchboards, &o.  . 

ASSETS AUCTIONS Co., LTD., will sell by auction, at 119-121, New- 
ington Causeway, S. E., on June 30th, the stock of an electrical 
goods factor. 

Wigan Corporation Electricity Department invites offers for one 
Willans high-speed compound engine and condenser, direct-coupled 
to Dick, Kerr 560-volt generator; also a quantity of spares, Full 
particulars are given in our advertisement pages to-day. 


White City Motor Show.—There is to be a great motor 
show at the White City in Nuvember. The buildings there have 
now been vacated by the Government, and members of the Society 
of Motor Manufacturers and Traders are to fully co-operate in the 
display. A further series of exhibitions representative. of. the 
various trades and industries of the country will follow, Е 
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Lead. In their report dated june. i9ib; Meters. dames 
Forster æ Co. 00y t=. 

We éétifriatéd last . хек а current TEN ‘ol NS tons RE ‘annum, 
which , we ' considered, less than the actual 
eumers that the consumption of sheets and beg! averaged 5/0,000 tons per 
month since Мау last year. We are also колы that the cónsumption of 
the 1 trade is nearer 100,000 tons a year than our figure of 60,000 
toms. Que total should , therefore he 
per month, against. which we. Have In available imported lead 30 
thé’ fast seven months. is condition of things is certainy not reflected on 
the London Meial Market, where values have been knockéd down daily by 
3 realisation of old * Bull 5 and on Wednesday reached the 

fall о! £3 per ton on tbe d mers, natural у, have been 

poo ‘and there has been little export demand. 


- Mesars. G. Cawson & Со. state -— 
The. ligu uidation, of the June account {п lead has: continued i^ ‘in fact this 
cou has turned out io be’ much larger than anticipated. June lead sold 
down to £81 бв. At the decline consumere have come forward and bought 
considerable quantities. The lower prices no doubt have encouraged them to 
cover not only prompt but also some of their forward requirements. Quite a 
good business has been done Їп al| positions. The market has now a healthier 
appearance. There has been a little ‘more export enquiry. . . . We calculate 
roughly that the за quantity of Australian lead eil to be shipped is about 
30,000 tons. Part of this, however, may go to the States, so that if the strike 
is not soon settled we may perhaps see some scarcity 'of lead later in the 
year. ‘Many things, however, may happen before this occurs. Meanwhile, the 
supply oí lead is ample. . . e outlook is now decidedly more encouraging, 
and the lower level of prices will no doubt bring fresh buyers. . 


Electrical Window Displays.—The contributor of a 
recent article entitled What is the Contractor Doing? 
mentioned among other matters the want of attractive window 
displays. The criticism appears to be justified, and it is to 
be hoped that at a time when the public interest can be easily 
drawn to electrical labour and coal saving and dirt-avoiding 
appliances, there will be a greater display of 15 9 

essrs 


. K. 


Emannel & Sons, 14 
W. 1, who have written to us on this matter, hold that the 


, ariticiem is particularly “applicable to British manufacturers, 


American firms in this country are alive to this im- 
мет eide of electrical selling. They have sent us the 
accompanying .photograph of a window display of elec- 
trical cooking devices, which shows the co-operation that 


ELECTRICAL WINDOW DISPLAY. 


18. сеа noticeable between the contractor and the 
American. manufacturer. The contractor in this case was not 
very: easily persuaded to agree to the window display, but 
we are assured that the results have been remarkable con- 
sidering that this was his only shop, and that it was in a 
side thoroughfare. We would urge manufacturers and con- 
tractors to co-operate enthusiastically along such lines, fos 
we believe that the effort would be well worth while. 


Herr Deutsch on German Industrial Conditions.—Accord- 
ing to the Economic Review, the Excelsior publishes a state- 


. ment by Herr Deutsch, a director of the A.E.G., Concerning 


the effeet of a Franco-German economic rapprochement an 
po conditions in Gérmany. Such a rapprochement would, 
e averred; have excellent results, and France need not fear 
Germany's competition, as the latter was scarcely in a. position 
te carry out the orders already i in hand. The whole world was 
ientdating Germany with orders far beyond her present 
capacity.. The word sale had: no longer any meaning; 
in future, it would only be. possible to speak of production.“ 
The. eight. hour day was a calamity for the whole world. If 
normal conditions were ever to be restored the miners must 
work ten bours, and all other workers twelve hours a day. 
Production was ‘everywhere hampered by the lack of labour. 
Germany would call upon her workers to strain every nerve, 
and they would obey. without fail, if only wholesome and 
ample food could be assured; otherwise all efforts would be 
in vain. In reply to the question whether the Customs tariff 
would have to be altered if an agreement were reached, Herr 
Deutsch said that no change would be made at present, but 
the. commercial treaties would have to be revised at a later 
date. With regard to Germany's foreign exchange, he de- 
clared that it would recover for a space, but would then, he 
believed, 5 nne b fail.—Neue Erste Presse, 
May Weh. 


e are informed by actual con- 


increased to 180,000 tone, or 15,000 tons 
000 tons in 


of George Street, Manchester Square, 


Notes оп. Trade with Japan.— The Commercial 5 
lor to H. M. Embassy at Tokio (Mr. E. F. Crowe ОЬ 
has recently made а tour among firms and works in 
country. In the Board of Trade Journal be writes :— 

This is my third experience in visiting the industrial 
centres in this country, and on each occasion I have found 
that ‘the’: interest displayed in foreign trade has grown. In 
the past, complaints have often been made about British 
inanufacturers not adapting themselves to the needs of par- 
ticular markets, but as far as my own experience goes I have 
been eurprised at the wonderful ace tare of the British 
manufacturer and his keenness to seek trade abroad, and. his 
anxiety: to conform to foreign requirements. Many of the 
firms are, of оше booked far ahead, but they are prepared 
to allot part of their output to foreign buyers, and 
of them appear to be anxious to avail themselves of the 
machinery which the Government have now placed at their 
disposal for the purpose of collecting information abroad. 
In the course of my tour I have met several associations of 
manufacturers and merchants, and it has been possible, with 
their assistance, to draw up. forms of шеш. giving 
the kind of information which is needed by firmg in this 
country. It is hoped that by adopting this system a great 
mass of useful information will be collected and will be im- 
mediately available for those who require it.“ 

‚ Не says that the subject which has come up for discussion 
most frequently has been that of trade marks. It is well-ni gh 
impossible in England to talk about trade with the 
East without touching on this complicated subject, РТИ 
cated for two reasons: (1) That in China there is as yet no 
trade mark law, and that the arrangements for the mutual 
protection of trade marks as between the various countries, 

ave not yet been completed; and (2) that unfortunately as 
regards Japan there have been а very great number of 
үе: Goods bearing imitations of British trade marks 

ave found their way into many parts of the world, and the 
complaints received have been very numerous. Japan is 8 
signatory of the International Convention for the Protection 
of Industrial Property, and due protection is given to firms 
who have registered their trade marks in 

Japan, but much of the trouble has arisen 
from the fact that there have been imita- 

tions of marks of those firms who have not 

actually done business in Japan, and have 
. consequently not registered their marks 
there, while there have also been imita- 
tions which, though not exactly close 
cones are near enough to deceive the 
inary purchaser who is not well ac 
quaihted with the English language. ` 

At the present moment interest in 

Japanese trade. undoubtedly centres in the 

immediate crisis. At а time when nothing 

but cancellations of orders are in the-air, it 
is practically impossible to place new 
business, but I feel convinced that the 
future is rosy, and that very shortly matters 
will be adjusted, and a gréat S Eng orders 
will once more be placed in and for 
those types of British goods which have 
deservedly earned so high a reputation in 

Japan іп the past.” 

There has been a good deal of misappre- 

-hension about wages in Japan. Many 

people in England still think that a Japanese workman реба 
about sixpence a day and a bowl of rice. It is difficult, after 
there has. been much talk of cheap Japanese competition, to 
make people realise that the cost of living has advanced more 
in Japan since the war than in either England or the United 
Btates, and that the average Japanese workman expects to 
receive about 78. в day. 

There are a large number of minor questions. 8 
Japanes trade, but on the whole it msy ve sard that the 
chief problems at the moment are, on the one side, trade 
marks and quality of export goods, and on the other delivery 
of cotton spinning machinery. For the moment there is. to 
be added also the all-important question of the cancellation 
of contracts above referred to, but it is to be hoped that. when 
the banks find themselves in a position to render the usual 
facilities these difficulties will be got over and trade. will 
once more run in its normal channels. The storm will have 
cleared the .air, conditions will be much healthier, and the 
ordinary business man will be able to. continue his шест 
and profitable business unhampered by the wild alarums an 
excursions introduced by the irresponsible epeculator whose 
innings has now been terminated. 


Bankruptcy Proceedings.—C. J. Е. Hay MAN, electrical 
engineer, lately carrying on business at 96, Woodhouse Road, 
Leytonstone, and 1, Goodmayes Road, Goodmayes.—The first 
meeting of creditors was held on June 15th at the London 
Bankruptcy Court, before Mr. D. Williams, Official Receiver, 
under this failure. The debtor filed his own 5 on 
June ond. He has stated that in January, 1919, being with- 
out capital, he took an empty shop at 96, Woodhouse ‘Road, 
and there commenced to trade in the name of Cuthbert Hay- 
man, ав an electrical engineer. At first he was successful, 
but owing to difficulty in obtaining copper wire, he was unable 
to carry out all his orders. Не was further handicapped by 
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lack of capital, апа in December last he wae advieed to con- 
vert the business into a company. A Mr. Wood, to whom 
he was introduced, told him that he had several friends willing 
to take up shares, and early in December Hayman, Wood 
and Co., Ltd., was registered with a nominal capital of £4,000, 
of which £895 was subscribed within a week. He (debtor) 
was appointed managing director at a salary of £500 per 
annum, but in all he only received about four weeks' ealary. 
As vendor he was allotted 700 shares for the stock (valued at 
between £300 and £400) and the goodwill; the registered 
office was at 45, Cheapside, E.C., but the business wae carried 
on from Leytonstone and Goodmayes. The trading at the 
latter place was & failure, and the company gradually declined 
through want of capital, with the result that the business 
was closed down, and he was now employed as а fitter. The 
company agreed to take over the whole of his liabilities with 
the assets, but was unable to carry out ite obligations to pay 
the debts, and in March last one of the creditors obtained 
judgment and levéed execution upon his furniture. Further 
pressure followed, to escape which the debtor filed his petition. 
He now owes between £900 and £300 and has no assets 
whatever. The case was left in the hands of the Official 
Receiver to be administered in bankruptcy. 

I. J. Hopson and B. Н. Newman (Hodson & Newman), 
electrical engineers, 85, Queen Street, Exeter.—Receiving 
order made June l7th on debtors' own petition. First meet- 
ing, July Ist; public examination, July 8th, both at Exeter. 

GEORGE FREDERICK KIVERSON, electrical engineer, Goulders 
Place, Atterclifie Common, Sheffield, late 38, Shrewsbury 
Road, Sheffield.—The following are creditors :— 


General Electric Co. £188 
Siemens Bros., Ltd. is ee mae га iso T 76 
Siemens Bros. & Co., Lid. - a EN n .. 159 
Edison Swan Electric Co., Ltd. s sis ssi 178 
Metropolitan-Vickers Electrical Co., Ltd. ... n з 31 
Western Engineering Co. sss ; + 12 


A Modern Installation, — The electric lighting and 
power installation at the Metropolitan Water Board's new 
offices has been carried out by Messrs. -STRODE & Co., LID., 
on their improved steel conduit system of wiring; they have 
also installed their special system of telephones, fire alarms, 
and electric bells. From the electric lighting mains eub-mains 
are carried to sub-distributing boards, from which circuits are 
run to the various lights, the whole of the cables and wires 
being in heavy gauge screwed enamelled steel conduit. 
Similar mains are also taken to the main power panel, from 
which sub-power mains are run to distributing boards for 
various motors. The lighting installation includes about 3,000 
lights, and the power installation for the various motors totals 
about 900 H. P. Approximately 100,000 ft. of steel tube has 
been fitted for the lighting and power wiring, and about 40 
miles of cable. For the electric bells and telephones about 
20 miles of wire has been employed. А special system of 
telephone communication haa been provided to 74 stations, in 
addition to the G.P.O. system for which Messrs. Strode have 
provided the necessary steel conduits. Forty fire alarms have 
been fitted at various points, and a special call system to ring 
up the various departments has been installed at 32 stations. 
Sixty Magneta clocks have been fitted throughout the 
building. The electric light fittings were manufactured to 
special designs of the architect. 


Garden Settiements for Steel Workers.—A considerable 
number of houses, in every way superior to those to which 
most workers have hitherto been accustomed, is now being 
built by John Brown & Co., Ltd., for the steel workers em- 
ployed at their new steel foundry at Scunthorpe, Lincoln- 
shire. These houses are of the bungalow type, constructed 
of concrete alabs, and with a careful regard to interior do- 
mestic conveniences. Each house, moreover, is provided with 
its own allotment plot, or garden. An extension of the same 
idea is, in addition, being carried out by the company in 
conjunction with several other large firms in the Scunthorpe 
district; & considerable estate is being developed there on 
garden city lines. A large number of houses із being erected, 
mostly of brick, and all the resources of modern town-plan- 
ning utilised to provide in this busy manufacturing centre а 
healthy апа picturesque residential quarter equipped with 
ample open spaces, and amenities associated with country, 
rather than industrial life. 


Insurance Against Unemployment.—In the course of 
discussion at the annual meeting of the National Alliance of 
Employers and Employed at Birmingham, it was strongly 
urged that the Alliance should take up this problem and 
produce a scheme satisfactory to both parties. As & result 
the following committee has been appointed :—On the trade 
union side, 

Mr. Arthur Pugh, of the Iron and Steel Trades Confederation. 

Miss Julia Varley, Women's Branch of the Workers’ Union. 

Mr. Harry Dubery, of the Federation of Post Office Supervising Trade 
Unions. 

The employers’ representatives are: — 


Major D. C. McLagan, of the National Federation of Iron and Steel Manu- 
lacturers. 

Mr. Charles Tennyson, of the Federation of British Industries. 

Mr. Philip H. Lockhart, of Messrs. W. & A. Bates, Ltd. 

Mr. T. E. Jackson, of the Incorporated Association of Retail Distributors. 


"This committee will meet at an early date to make investiga- 
tions, set out a general questionnaire, and obtain evidence. 


— 


` 


Employés’ Investment Scheme, — Messrs. Rashleigh, 
Рніррз & Co., Lrp., electrical engineers and contractors, of 
Oxford Street, W., have adopted an investment scheme giving 
an opportunity to their employés to take an interest in the 
business. Out of an issued capital of £93,000 in £l shares, 
2,000 are described ag employés' shares. The profits are divi- 
sible as follows: First payment, 6 per cent. per annum on 
employés' shares; eecond payment, 6 per cent. per annum 
on the ordinary shares; third payment, division of the eurplus 
among both classes of shareholders in proportion to the 
capital paid up. The employés' 6 per cent. has therefore first 
claim. If there were a bad year and the 6 per cent. could not 
be paid, the dividend would be cumulative, and have firet 
claim in the following year if that were not also & bad year. 
In the event of liquidation the employés' payments for ebares 
would be repaid in full after the satisfaction of the company & 
creditors. Shares may be bought either outright or in in- 
stalments. If an employé leaves he must sell his shares to 
the directors for re-issue to other employés; he can only hold 
them at the directors’ discretion. A pamphlet explaining the 
scheme has been issued, and no doubt the company would 
forward & copy to anybody interested. 


Book Notices.—" The Decimal Educator." June, 1920. 
(31 рр). London: The Decimal Association. Price 6d.—This 
little quarterly maintains ita high standard, and the number before 
us is particularly interesting. The report of the Royal Commission 
on Decimal Coinage is ably criticised; we note that although 74 
per cent. of the evidence from individuals or bodies outside official 
circles. was favourable to decimal coinage, the majority reported 
sgainst the very principle of decimalisation, a verdict which has 
never before been given by any inquiry, and which we venture to 
assert is contrary to the judgment of the great majority of the 
community. 

Journal of the British Science Guild, No. 11 " (obtainable on 
application to the Secretary, 6, John Street, Adelphi, W. C. 2, price 
18. 14d., including postage). Contains annual report of Guild for 
1919-20; and memoranda on the Milk Question; State Awards 
for Scientific and Medical Discovery ; Utilisation of Science in 
Public Departments; Army Hygiene in the War and After, &c. 

„The How and Why of Radio Apparatus.“ Ву Н. W. Secor. 
New York Experimenter Publishing Co., Ltd. Price $1.75. | 

"A Theory of Metallic Arc Welding." (11 рр) By Ralph 
G. Hudson. Massachusetts Institute of Technology.—An illus- 
trated reprint from the Jvurral of the American Welding Society, 
recording observations of the electric arc during welding operations, 
апа deducing ап explanation of the nature of the welded joint. 

The "Bulletin" for 1918 of l'Association des Ingénieurs aortis 
de l'Ecole de Liége. (163 pp.).—Accounta of the six sections of 
the Association are given, and the commencement of a seventh at 
Hasselt is recorded. It is noticeable in the reports of meetings of 
the Association that purely technical discussions have been replaced 
by the study of the new economic conditions and problems attending 
the reconstruction of devastated Belgium. · 

“Journal of the American Institute of Electrical Engineers." 
Vol. XXXIX, No. 6. June, 1920. Annual Convention number. New 
York: The Institute. Price $1. 

“ Elements of Radiotelegraphy." Ву E. W. Stone. Pp. xii + 
267; 125 figs. + 33 platea, London: Crosby Lockwood & Son. 
Price 16s. 6d. net. 

"The Tramways and Light Railways Association Journal," 
Special Congress number. No. 210, June, 1920. London: The 
Association, Caxton House, S.W. Price 2s. 

" Ubersichtskarte der Elektrizitáts-unternehmungen und Gas- 
werke in den Nationalstaaten der ehemaligen österreich isch - 
ungarischen Monarchie, and “ Ubersichtakarte der Elektrischen 
Eigenanlagen in den ehemaligen österreichischen Ländern.“ 
Vienna: Verlag für Fachliteratur.— Two large maps compiled by 
Dr. Viktor Stöger, showing undertakings in Austria, Hungary, 
Czecho-Slovakia, Jugo-Slavia, Galicia, &c., indicating size and type 
of plant. 


Strike.— Last week there was a strike of 300 employés of 
Messrs. FALK, STADELMANN & Co, LTD., of Farringdon Road, 
London, on the question of wages and union membership. 


Electricity Suppiy Rifle League. — We have received 
from Mr. E. Mathews, hon. sec., particulars of the matches of the 
league up to May, 1920, from an inspection of which it appears 
that very creditable resulta have been achieved. The Metropolitan 
Co's team that won the championship last year is unbeaten for the 
first half of the season, whilst Shoreditch has put up the best 
8core—viz., 582—and Mr. Marriott, of Hackney, is the first to score 
& possible in this season's competition. 


The Australian Trade Commissioner’s Visit.—H.M. 
Senior Trade Commissioner in Australia (Mr. В. W. D. McGregor), 
who is now in this country, will commence a tour of certain areas 
on Tuesday, July 13th. He will begin in London, and firms who 
аге desirous of meeting him should communicate with the 
Department of Overseas Trade, at 35, Old Queen Street, S. W. 1. 
Provincial firms should apply to the Secretary of their Chamber of 
Commerce. 


Home Counties (No. 9) Electric Supply Industrial Council. 
—The schedule of consolidated rates has been got out by the Home 
Counties (No. 9 Area) Industrial Council, and approved by the 
National Council and circulated to the Member-Companies, the date 
from which the schedule becomes operative being May lst, 
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. LIGHTING AND POWER NOTES. | 


Ayr.—BuLK SuPPLY.—The Corporation has been recom- 
mended by the Electricity Commissioners to negotiate for a bulk 
supply of eleotricity from the Kilmarnock Corporation. 


Australia, —MELBOURNR STRIKE SETTLED.—The City 
Council ratified a proposal to grant the electricians an increase in 
wages of 3s, 6d. а day, and the strikers resumed work on June 18th. 
The whole trouble relating to the electricity supply is now ended, 
and lighting and power for the tramways will be made available. 


Birmingham.— YrAB's WonkING.— The total revenue 
for the past year's working of the electricity undertaking was 
£1,068,826, and expenditure £776,291, leaving a gross balance of 
£292,535. The payment of loan charges, &c., left a net surplus of 
£15,324. The total number of units sold was 127,938,924, at an 
average price of 3'005d. per unit. 


Canada. — HypRo-ELECTRIC DEVELOPMENTS. — The 
Canadian Engineer gives details of a new hydro-electric develop- 
ment, plans and specifications of which have been recently prepared 
by the Hydro-Electric Power Commission of Ontario. This project 
is to utilise the power afforded by the Ranney Falls, about one 
mile below Oampbellford, Ontario. Two 5,000-H.P. turbines are to 
be installed, coupled to two three-phase, 60-cycle, 6,600-volt 
generators, each of 4,500 K.v.A. capacity. Under normal conditions 
a head of 47 ft. will be available. This will be the ninth installa- 
tion in the Trent and Severn divisions. 


Carlisle.—SuPPLY SOHEME.—AÀ scheme for supplying a 
number of Cumberland villages, including Wigton, is under con- 
sideration. 


Burnley,.—ExTENSIONS.—In connection with the exten- 
sive scheme for the improvement of the undertaking, the Electricity 
Committee has now recommended the Council to place the contract 
for the work with the English Electric Co., Ltd., Preston, the total 
amount of the tender being £107,400. 


Bury.— Linkina-up.—In connection with the scheme for 
inter-supplies of electricity between the Corporation electricity 
department and the Lancashire Electric Power Co.'s works at 
Radoliffe/the Town Council proposes to apply for sanction to borrow 
£95,000 for the necessary extensions at the electricity works. 
After consultation with the company, the engineer has placed 
orders for the tranformers required. To meet present obligations, 
Heywood requires 1,870 H.P. and Radcliffe 1,440 н.Р. in addition 
to their present supplies. Subject to the scheme being approved 
by the Electricity Commission, and the sanction of the Minister of 
Health being obtained to borrow the money, a contrast is to be 
placed for the supply of an 8,000-10,000-Kw. set. 

No change is to be made in the charges for electricity by the 
Corporation until the end of the present quarter. 


chester-le-Street.— PROPOSED ELECTRICITY SUPPLY.— 
The Rural District Council has decided to obtain prices for the 


supply of electricity for comparison with prices of gas supply 


to the Council's housing scheme at Washington. 


Chirk.—ELectric LigutTina.—At a special meeting of 
the Rural District Council, held to oonsider the lighting question, 
the chairman stated that, in view of the small population, he did 
not think that electric lighting would be remunerative, while 
another member urged that the gasworks should not be proceeded 
with until it was known what an electricity scheme would cost. 
Ultimately it was decided to ask Mr. G. Bremner Smith to advise 
the Oouncil on the matter. 


Co. Dublin.—Evecrricity SuPPLY.— The question of 
having a centralised electricity supply for the Co. Dublin coast 
townships was mentioned at the Blackrock Urban Council, when a 
letter was received from the Electricity Commission to the effect 
that the Commissioners were in communication with the Dublin 
Corporation, and were suggesting that & bulk supply should be 
given to B and Pembroke. It was hoped to deal with the 
matter as soon ав the Corporation had gone into it. The Kingstown 
Urban Council appointed a Committee to consider a scheme for the 
lighting of the township by electricity, with a view to having a 
centralised source of supply for the other townships of the 
surrounding district, а conference is being convened to consider the 

posal, to which representatives of Blackrock, Dalkey, Killiney, 
and Rathdown, are being invited. 


Colwyn Bay.— YEAR’s Workina.—The chairman of the 
Lighting Committee announces a profit of £217 for the year ended 
March 31st last. 


Cullompton (Devon).—Licutinc SoHEME.—The pro- 
moters of the electric light scheme have decided to go on with the 
project, a circular letter to householders to ascertain the probable 
number of consumers having proved highly satisfactory. 


Dalkeith.—ExrERT Apvice.—The Town Council has 
requested the Electric Supply Corporation to allow an independent 
engineer to examine and report on the plant in the works at 
Croft Street, in view of the unsatisfactory lighting provided in 
the town last winter. 


Devonshire.—ELEctRiciITty SuPPLY.—For the p 
of electricity supply, Devonshire has been divided into four sections, - 
with centres at Plymouth, Exeter, Torquay, and Barnstaple. Since 
this partition was made, a map has been prepared, introducing a part 
of Somerset and part of Cornwall into the scheme. A Committee 
of the Devonshire County Council will meet the Electricity Oom- 
missioners on June 29th in London, to confer on the scheme. 


Electricity Districts.—The Electricity Commissioners 
have provisionally determined that the undermentioned aress shall 
be constituted separate electricity districts for the purposes of the 
Electricity (Supply) Aot, 1919 :— 

West RIDINd.— The cities and county boroughs of Bradford, 
Leeds and Wakefield ; the county boroughs of Barnsley, Dewabury, 
Halifax and Huddersfield; the municipal boroughs of Batley, 
Brighouse, Keighley, Morley, Ossett, Pontefract, Pudsey and 
Todmorden ; the urban districts of Altofts, Ardsley, Ardsley East 
and West, Baildon, Barkisland, Barnoldswick, Bingley, Birkenshaw, 
Birstall, Burley-in-Wharfedale, Calverley, Castleford, Olayton, 
Clayton West, Cudworth, Darfield, Darton, Denby and Cumberworth, 
Denholme, Dodworth, Drighlington, Earby, Elland, Emley, Farnley 
Tyas, Farsley, Featherstone, Flockton, Garforth, Gildersome, 
Golcar, Goole, Greetland, Guiseley, Gunthwaite and Ingbirch- 
worth, Haworth, Hebden Bridge, Heckmondwike, Hipperholme, 
Holme, Holmfirth, Honley, Horbury, Horsforth, Hoylandswaine, . 
Hunsworth, Ilkley, Kirkburton, Kirkheaton, Knottingley, Lepton, 
Linthwaite, Luddenden Foot, Marsden, Meltham, Methley, Midgley, 
Mirfield. Monk Bretton, Mytholmroyd, New Mill, Normanton, 
Oakworth, Otley, Oxenhope, Penistone, Queensbury, Rawdon, 
Rishworth, Rothwell, Royston, Scammonden, Selby, Shelf, Shelley, 
Shepley, Shipley, Silsden, Skelmanthorpe, Skipton, Slaithwaite, 
South Orosland, Sbuthowram, Sowerby, Sowerby Bridge, Soyland, 
Spenborough, Stainland, Stanley, Thurlstone, Thurstonland, Whitley 
Upper, Whitwood, Wombwell, Worsborough and Yeadon; the 
rural districts of Barnsley, Goole, Halifax, Hemsworth, Hunslet, 
Keighley, Penistone, Pontefract, Selby, Tadcaster, Todmorden, 
Wakefield, Wetherby and Wharfedale and the parishes or townships 
of Addingham, Bank Newton, Beamsley, Bolton Abbey, Bracewell, | 
Bradleys Both, Brockden, Broughton, Carlton, Coates, Cold Coniston, 
Cononley, Cowling, Draughton, Elslack, Embsay-with-Eastby, 
Farnhill, Gargrave, Glusburn, Halton Hast, Haszlewood-with- . 
Btoriths, Kildwick, Lothersdale, Martons Both, Salterforth, Thorlby- 
with-Stirton and Thornton, in the rural district of Skipton. 

Ѕостн-Елвт LANCS.—In the County of Lancaster : The City and 
County Borough of Manchester: The County Borough of Bolton, 
Bury, Oldham, Rochdale, Salford and Wigan: The Municipal 
Boroughs of Ashton-under-Lyne, Eccles, Heywood, Leigh, Middleton 
and Moasley: The Urban Districts of Abram, Ashton-in-Maker- 
field, Aspull, Atherton, Audenshaw, Billinge, Blackrod, Chad- 
derton, Crompton, Denton, Droylesden, Failsworth, Farnworth, 
Golborne, Haydock, Hindley, Horwich, Hurst, Inoe-in-Makerfield, 
Irlam, Kearsley, Lees, Littleborough, Little Hulton, Little Lever, 
Milnrow, Norden, Orrell, Prestwich, Radcliffe, Ramsbottom, 
Royton, Standish-with-Langtree, Stretford, Swinton and Pendle- 
bury, Tottington, Turton, Tyldesley-with-Shakerley, Upholland, 
Urmston, Wardle, Westhoughton, Whitefield, Whitworth and 
Worsley : The Rural Districts of Barton-upon-Irwell, Bury, Leigh, 
Limehurst and Wigan ; and the Township of Rixton-with-Glaze- 
brook in the Rural District of Warrington. 

In the County of Chester: The County Borough of Stockport : 
The Municipal Boroughs of Dukinfield, Hyde and Stalybridge : The 
Urban Districts of Alderley Edge, Altrincham, Ashton-upon- 
Mersey, Bowdon, Bredbury and Romiley, Cheadle and Gatley, 
Hale, Handforth, Hazel Grove and Bramhall, Hollingworth, Knute- 
ford, Lymm, ple, Mottram-in-Longendale, Sale and Wilmslow : 
The Rural Districts of Bucklow and Tintwistle. 

In the County of Derby : The Municipal Borough of Glossop : 
The Rural District of Glossop Dale. 

In the West Riding of the County of York: The Urban Dis- 
tricts of Saddleworth and Springhead. 

Objections or representations may be made on account of the 
inclusion of any area in, or the exclusion of any area from, the 
districts so provisionally determined, and all such objections or 
representations must be made in writing addressed to the Secre- 
tary, Electricity Commission, Gwydyr House, Whitehall, London, 
S. W. 1, stating the grounds upon which the objections or represen: 
tations are made, and must reach the said offices of the Commis- 
sioners not later than October 31st, 1920. 

It being apparent to the Electricity Commissioners that the 
existing organisation for the supply of eleotricity in the districts 
ao provisionally determined should be improved, notice is further 
given that they intend to hold local inquiries into the matter, 
and any authorised undertakers, as defined in the Electricity 
(Supply) Act, 1919, any County Council, any local authority, any 
railway company using, or proposing to use, eleotricity for traction 
purposes, any large consumer of electricity, and any association or 
body directly concerned with the production or use of electrical 
energy within the districts, may, on or before the said 31st day of 
October, 1920, submit in writing schemes for effecting such im- 
provement in organisation, including the formation of joint eleo- 
tricity authorities for the districts, and any proposals for altering 
or adjusting the boundaries of the districts so provisionally 
determined. 

Notice will be given of the dates of the proposed inquiries. 


Exeter, — YEAR'S WorKING.—The electrical engineer 
reporte a surplus of £1,833 for the year ended March 31at, com- 
paring favourably with а deficit of £1,735 for the previous year. 
This result is attributed partly to increased prices, and partly to 
the removal of lighting and power restrictions. 
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Derby.— PAYMENT OF "AwARD,"—The failure of the 
Corporation to give effect to the £30 bonus award, as from Jan. 
Ist, led to the presentation of notice to withdraw by members of 
the staff. A special meeting was called, when it was decided to 
aocede to the terms of the award by paying the bonus from the 
Btipulated date. 


Federated Malay States.—Evectriciry SUPPLT.— The 
Board of Trade Journal states that the Governor of the F.M.S. 
recently foreshadowed a scheme for the uniform supply of elec- 
tricity to the States and Straits Settlements for power, drainage, 


and railways. An expert has been engaged to investigate and 
formulate a scheme. 


Fleetwood,—1.0an.—Application is to be made to the 
Electricity Commissioners for sanction to borrow £5,000 for new 
mains and services, and £2,000 for the provision of meters for the 
Council's housing scheme, 

PRICE REVISION.—The Urban District Council has decided to 
apply to the B.O.T. for an order under the Statutory Undertakings 
(Temporary Increase of Charges) Act. 1918, for such modifications 
of the Fleetwood Electric Lighting Order, 1908, as will enable the 
Council to charge a flat rate of 8+1. per B.O.T. unit. 


Hinderwell.—Eecrric LIGHTING SCHEME DEFERRED, 
—The Cleveland and Durham EP. Co. has informed the Urban 
District Council that with reference to the electric lighting scheme 
it would be necessary for the Council to lay its own cables, as the 
town is outside the company's area. The cost would be at least 
£6,000, in addition to from £2,000 to £3,000 for a sub-station, and 
the coat of a prov. order. The Council has decided to defer the 
matter, and to await mining developments in the'district. 


. Kingston-upon-Hull.—YrAR’s WORRINO.— The state- 
ment of accounts for the year ended March 31st last records a total 
income of £215,136, as against £144,369 for the previous period. 
The expenditure increased by 32 per cent. to £166,724, leaving a 
gross surplus of £51,412. The deduction of income-tax, loan 
interest, &c., resulted in а net balance of £8,931, of which £7,987 
was transferred to the reserve fund, the remainder cancelling a 
deficit of £941 from last year. 


Leeds,— YEAR'S WonRkiNG.—The total income of the 
electricity undertaking for the year ended March 31st, was 
£230,895, as against £111,767 for the previous year. Expenditure, 
including loan charges, income-tax, &c., amounted to £180,486 
against £141,118, leaving a gross surplus of £44,409, comparing 
with a profit of £619 for 1918-19. The total number of units sold 
increased from 63,387,433 to 63,023,502, and the average price par 
unit from 126d. to 1'79d. 


Littleborough.— HOUSING ScuEME.— The General Par- 
purposes Committee of the Urban District Council has instructed 
Mr. Hawtayne, electrical engineer, to prepare plans and estimates 
for cables and fittings for the supply of electricity to the houses 
which are to be erected by the Council at Calderbrook, as well as 
for the street lighting in connection with the scheme. 


. Liverpool.—Strike.—The Executive Committee of the 
Electrical Trades Union has ratified the action of the cable 
jointera and street-box men employed by the Liverpool Corpora- 
tion, who are on strike for higher wages. The Mersey District 
Secretary of the Electrical Trades Union has resigned from the 
Joint Industrial Council for the Electricity Supply Industry, one 
of the reasons, we understand, being that the Council has not held 
а meeting during the several weeks this dispute has been in 
progress. 


London.—ST. MaARYLEBONE.—The statement of accounts 
of the electricity undertaking for the year ended March 31st, 1920, 
records a total revenue of £307,073, as against £245,156 for the 
previous year. The total expenditure was £174,007, as againat 
£134,707, leaving a gross balance of £133,066, compared with 
` £110,449. Interest charges. loan repayments, &c., amounted to 
£109,954, as against £111,452, and the net result was therefore a 
surplus of £23,112, which compared very favourably with last 
years deficit of £1,003. A total of 19,770,781 units was sold at 
an average price of 1°798d. Last year's figures were 16,245,133 
and 1°712d. respectively. 


- Loughborough. YEAR'S Workina.—After meeting all 
interest aud sinking fund charges for the year ended March 31st 
last, the electricity undertaking showed a balance of £1,114—the 
highest since ita inception. The average price per unit sold was 
1'95d., and a total of 2,961,096 unita was generated. 


Manchester.—llovsE LIGHTING.— The Gas and Elec- 
tricity Committees are to prepare and submit a joint report as to 
the syatem of illumination most desirable for the Corporation's 
housing scheme. 


Nottingham,— ELECTRICITY Schzuk.— An admirable 
site contiguous to the Trent, and at no great distance from 
Clifton Colliery, one of the largest undertakings in the immediate 
neighbourhood of the city, has been acquired for Nottingham 8 
new electricity generating station, but considerable criticism has 
been already forthcoming locally as to the alleged undue haste 
with which the report of the responsible Committee dealing with 
the matter, was presented and adopted, involviny as to the first 
section of the work an expenditure of over £800,000, Мг. A. R. 
Atkey, M.P., а member of the Corporation, and one of the City’s 
Parliamentary representatives, questions whether the Council 
was wise in summarily ignoring the offer to supply electricity, 


which was made by the Notts. and Derbyshire Power Оо, 


possessing statutory powers for the area outside the municipal 
boundary. He urges that this alternative plan should have 
received a larger measure of consideration before the Council 
arrived at its precipitate decision, 


Price Increases.—1n consequence of additional working 
expenses, the following towns have adopted increased scales of 
charges :—Ascot, Barnes, Basingstoke, Batley, Birmingham, 
Clacton-on-Sea, Darlington, Doncaster, Dublin, Dundee, Fleetwood, 
Gillingham, Glossop, Godalming, Heywood, High Wycombe, 
Meeksham, Paisley, Ramsgate, St. Annes, Southend-on-Sea, 
Taunton, Warrington, Whitehaven, Wolverhampton and Worksop. 


Wallasey. ExrENSIOYS.— To meet immediate demands, 
Wallasey Corporation has decided to lay a high-tension main 
to New Brighton, with the necessary transformer and switch- 
gear at a total cost of £2,728. The Corporation has taken into 
account the anticipated load for the next five years. A rebate of 
id. per unit is to be allowed consumers from the June quarter bills, 
as defined by the Coal (Pit's Mouth) Prices Order, 1919, in respect 
of energy consumed for the whole period from December let, 1919, 
to May 12th, 1920. 


Worksop. — EXTENSION OF SUPPLY. — Considerable 
extension of the existing system of electricity supply was decided 
upon at the last meeting of the Worksop Urban District Council, 
the eatimated cost being over £50,000. The original lighting 
acheme entailed an expenditure of £37,000, of which £26,000 has 
been repaid. The Committee had had two schemes under con- 
sideration, one for taking energy from Manton Colliery and the 
other involving an extension of the Council's own plant, the Com- 
mittee being favourable to the first-named plan. One of the items 
of £17,830 included in the estimate would only be spent, it was 
explained, when necessary, and extensions would not be undertaken 
unless there was guarantee of an adequate return. 


Yeovil,—ELEcTRIC LIGHTING Orper.— Messrs. Petters, 
Ltd., have informed the Town Council that it is not their intention 
to carry out the Electric Lighting Order they obtained in 1914, and 
asked if the Council would consider taking on the rights. The 
Council has declined the offer. : 


TRAMWAY AND RAILWAY NOTES. 


Ayr.—Fare Increase. — The raising of additional 
revenue from the tramways has been under the consideration of 
the Town Council. The deficit of £3,227 last year was token from 
the reserve fund, reducing the latter to £1,772. The estimated 
deficiency for the year ended May 165th, 1921, is £5,617. It was 
decided to adopt certain recommendations of the Tramways Com- 
mittee permitting increases in the fares, discontinuing privilege 
and permit tickets, and readjusting workmen's fares, By these 
means it is estimated an extra income of £4,867 will be obtained. 


Belfast.—Fare Reviston.—The question of revision of 
fares and stages was on the agenda at a meeting of the Corpora- 
tion Tramways Committee, lust week, and was adjourned for 
further consideration. Mr. J. Johnstone, of the National Amalga- 
mated Union of Labour, and Mr. Jolin Malcolm, of the Municipal 
Employés Association, appeared before the Committee in support 
of an application for an advance of 14d. per hour on the basic rates 
for motormen, conductors, and the depot staffs, After some dis- 
cussion the matter was adjourned pending a report from the 
general manager. 


Bolton.—W AaEs.— Following the action of the Corporation 
Tramways Committee in refusing the tramway men double pay for 
the four days of the Royal Lancashire Agricultural Show, the 
employés have asked the Committee to reconsider its decision, and to 
receive & deputation. The men are alao applying for an alteration 
in the basic rates of pay. 


Continental, — ITALY. — RAILWAY ELECTRIFICATION.— 
Steps are being taken by the Italian Ministry of Public Works 
for the electrification of the Ligurian and Piedmontese rail- 
ways, including the Genoa-Turin-Modane line, the Union of Central 
and Northern Italian railways, the Rome to Naples and Sulmona 
and other Southern lines. Similar operations will be carried out 
on the Brenner Pass and the Florence to Bologna and Faience lines. 
It is estimated that altogether 1,400 km. of railway lines will be 
electrified at a cost of 800 million lire.— Economic Review, 


Darlington.— ExTENSTONS DEFERRED.—Consideration of 
the proposal to lay a tramway track from Market Place to the 
Victoria Road entrance to Bank Top Station, at an estimated oost 
of £15,000, has been deferred. 


Gateshead-on-Tyne.—TRAMWAY DEFICIENCIES.—At а 
meeting of the Town Council on June 16th, a letter was read from 
the Ministry of Transport with reference to complaints regarding 
the tramway services in Gateshead. The Director-General of 
Traffic wrote that on the information which had been obtained and 
which had been laid before him, the Minister of Transport was 
satisfied that the Gateshead and District Tramways Co. was honeatly 
endeavouring to cope with post-war conditions, having, as was 
nutural, due regard to the interests of the undertaking. There 
appeared to be no sovereign remedy for the conditions to be 
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immediately applied by either the company, the Corporation, or 
the Ministry of Transport. It was considered, however, that the 
action whioh the company had agreed to take was calculated to 
improve the situation as quickly as was practicable. The Miniter 
suggested the following action by the Corporation, which he 
thought would contribute to this end :— 

1. Co-operation with the tramway company in keeping the loading 
of cars within reasonable limits, and stopping the practice of 
travelling on platforms, steps and buffers. 

2. Keeping the company advised of any specific requirements, and 
particularly definite cases of shortage of accommodation. 

3. Further consideration, as an important means of relieving con- 
gestion under the circumstances, of the question of admitting to the 
ee ‘buses bringing passengers in from the surrounding 

strict. | 
‚ 4. Consideration whether it was possible to take any steps to 
spread the peak load over a longer period. 

Б. If possible, removal of thecab rank from Wellington Street to 
one of the adjacent streets. 


Huddersfield.— CAR BurLpiNG.— The Tramways Com- 
mittee has decided that as soon as possible cara will be constructed 
by the Department. ` | 


_ Leeds.—Waces.—Leeds tramwaymen аге to receive 
£2,000 in retrospective advances in wages from March 29th last. 
Motormen now receive £3 18s. for a week of 48 hours, compared 
with £1 188. 6d. for a week of 60 hours before the war, and oon- 
ductors get £3 148., as against £1 138. 6d.— Financial Times. 
ACCIDENT.—One of the Corporation's trackless cars travelling 
from Guiseley to Otley, on June 14th, crashed into a wall on the 
roadside at Menston. The driver was badly shaken, and received 
outs on the hand from the broken glass, but the 16 ngers 
esoaped injury. The front of the car was wrecked. It is thought 
that something went wrong with the steering gear. 


Londen.—L.C.C. Moron-'Bus ScHEME.— Having been 
compelled to withdraw the clauses of the L. C. C. (Tramways and 
Improvements) Bill, providing for extensions to tramways, the 
L.C.C. has asked for powers to provide а subsidiary omnibus system 
at а cost of £400,000. The object is to link up the termini of the 
tramway system, and to serve new housing schemes, &c. Mr. Vesey 
Knox, K.C.. on behalf of the County Council, said that the refusal 
of the local authorities to permit the laying of new lines in their 
districts had given the L. G. O. Co. an opportunity to raise its rates 
in these localities, thus enabling it to compete with the cheaper 
tramways in other parts. Mr. G. H. Hume, answering Mr. 
Freeman, K.C., who appeared for a number of London authorities, 
and Mr. Honoratus Lloyd, K.C., for the L.G.O. Co., denied that the 
idea of the scheme was to run in opposition to existing omnibus 
services, although he admitted that the Bill as drafted would 
enable the Council to do this. Мт. Hume also deprecated the 
suggestion that the Council wished to be authorised to run an 
omnibus service before the setting up of а traffic authority. 

London.—FAaRE INcREASE.—Acting on the authority of 
the Ministry of Transport, the Metropolitan Electric Tramways 
raised the fares on their system on June 22nd, The new 
scale of charges is:—Two stages for lid. (minimum fare); 
three stages for 2d. ; five stages for 3d. ; and for each additional 
two stages, ld. Some of the new fa ев are:—Golders Green 
. Barnet, 6d., instead of 5d ; Finsbury Park—Waltham Cross, 10d., 
instead of 8d.; Edgware Road—Sudbury, 8d., instead of 6d. 
Workmen's fares, single fare for return journey. The fares on the 
omnibuses serving the same districts will be revised on the same 
scale. . 

STOPPING PLACES.—Several alterations in stopping places for 
tramcars and omnibuses at Greenwich, Battersea, Herne Hill, &c., 
were made on June 16th, upon the recommendation of the Advisory 
Committee on London Traffic. A 


Preston. — ADDITIONAL ` PrantT.—The Tramways Com- 
mittee has authorised the engineer to obtain tenders for the supply 
of additional plant at the power station, in view of the increase in 
the service. 


. Railless Cars.—Mr. A. H. Wilkinson, Bradford, in а 
paper at the annual meeting of the Municipal Tramways Associa- 
tion (managers' section), at Birmingham, last week, said he had 
been favourably impressed with the performances of railless electric 
vehicles, and could see a brighter future in store for them. Up to 
the present they had been considered as an auxiliary or adjunct to 
the main tramway service, but under existing conditions a con- 
siderable extension of railless electric transportation appeared very 
probable.— Fenanocier. 


West Riding.—Waces Awarp.—The award which has 
been made by the Joint Industrial Council to the tramway industry 
affects the towns in the West Riding area as follows :—Group 1 
(3в. per week increase): Leeds, Sheffield, Bradford, Hull and 
Huddersfield ; Group 2 (2s. per week): Halifax, Doncaster, York 
and Barnsley ; Group 3 (1s. per week): Wakefield, York, Keighley, 
Rotherham, Mexboro' and Swinton, Dewsbury and Ossett. The 
award is retrospective from March 29th last, and is in addition to 
the award of 6s. per week made by the National Council. : 


. Weston-super-Mare.— TIuE ExTENsION.—The Electric 
Supply Co., Ltd., has applied to the Ministry of Transport for an 
extension of time until August 6th, 1922, for completing the 
tram ways under the Order of 1900. 


` Télézraphes et Téléphones. 


 TELEGRAPH AND TELEPHONE NOTES. 


- Ecuador.— New WIRELESS STATIONS. — A wireless 
station has been erected at Quito by the Société Francaise Radio 
Electrique on account of the Government of Ecuador, and similar 
atations are also being erected at Guayaquil and Esmeraldas. These 
stations are of 10 KW. MEN 
A Presidential Decree was published in the “ Registro Oflcial 
of March 13th, prohibiting all private parties from importing and 
establishing wireless apparatus in the Republic.—Bvard ‘of 1 rade 
Journal. 


Finland.— TELEPHONE ExTENSIOY.— The South Finland 
Inter-Urban Telephone Co. proposes to extend its network of lines 
over another 1,000 km., which will involve an expenditure of 
F.Mk.3 mill. With this end in view, the capital will be inoreased 
from F.Mk.5 to 7 mill. . 


French Colonies. — NEW WIRELESS SrATIONS.— The 
J. de Marine Marchande (May 20th) gives an account of the 
wireless telegraphy stations in course of construction in the French 
Colonies. | | - ? 

In 1917 it was decided that the military colonial wireless system 
should include powerful stations at Saida, in Southern Algeria, 
Bamako, in French West Africa, Brazzaville, in French Equatorial 
Africa, Antananarivo, in Madagascar, and Saigon, in Cochin China. 
The construction of the four latter stations has reached the following 
stages :— m Е 

Bamako: The buildings are nearly finished ; а great deal of the 
material is already to hand or in place, and the electrical fittings 
will be forwarded in June. | | 

Brazzaville: The buildings are started, the yards having been 
opened in December, 1919; the plans for the establishment of a 
hydro-electrical works are drawn up. 

r. Antananarivo: A site for the station has been definitely fixed ; a 
contract for the supply of electrical energy has been drawn up; 
the electrical fittings will arrive at the end of the year. . 

Saigon: The buildinga are nearly finished ; the contract for the 
supply of electrical energy is signed; the material will be delivered 
at the beginning of 1921. | | 

Theae four large stations, planned for military purposes, will be 
transferred, when finished, to the Administration of the Postes, 
Smaller stations, established by the 
colonies themselves, and intended for communication in West 
Africa between neighbouring colonies or between certain centres 
in the same colony, will be at Port-Etienne, Dakar and Rufiaque in 
the Senegal, Monrovia in Liberia, Conakry in Guinea, Tabou on 
the Ivory Coast, Bamako—a small temporary station —and Kabara. 
— Economic Review, 


Telephone Service,—DErircrT.— Тһе Postmaster-General 
announces that a deficit of £1.750,000 is expected as а result of 
working for 1919-20. This allows for the payment of interest on 
capital to the extent of £880,000. = i 

SELECT COMMITTEE —The Government has decided to ask the 
House of Commons to appoint a Select Committee to examine the 
present charges made to the public for the use of the telephone 
service and to report in what respect these charges require revision, 
in order to place the service on a remunerative basis. The pro- 
роза! is that the Committee should consist of Sir Edward Coates, 
Bir Harry Brittain, Mr. Archdale, Sir Hamilton Benn, Mr. Briant, 
Mr. Tyson Wilson, Mr. John Robertson, Mr. Carr, and Mr. 
Purchase.— The Timés., MEE 


Wireless Operators’ Strike.—DEVELOPMENTS. — The 
Times atates that the Association of Wirelesa Telegraphists has 
announced its agreement to negotiate 01 the wages question, but 
will not advise the men to resume work while negotiations are in 
progress. The suspension of the order that vessels of 1,600 tons 
and above must have wireless installations and operators. has 
resulted in one or two cases in the refusal of crews to sail, causing 
inconvenience to passengers.” The Joint Seafarers’ Council has 
not “ recognised” the strike, and other seamen are, therefore, 
" permitting " the employment of non-Union operators. 


—— A 


CONTRACTS OPEN AND CLOSED, 


(The dale given in parentheses at the ead of the paragraph indicates 
the issue of the ELEOTBIOAL REVIEW, in which the “ Official 
Notice” appeared. 


OPEN. 


Australla.—SYDNEY.—August 4th, N. S. W. Government 
Railways and Tramways, Two ),000-Kw. sub-station units. Chief 
Electrical Engineer, 61, Hunter Street, Sydney. TY 

August 3rd. Department of Public Works. Turbines and 
generators for the Barren Jack hydro-electric development scheme, 
Department of Public Works, Sydney. NL | 

N.S.W.—Postmaster-General’s Department. August 2nd and 
5th. Aluminium sheet, brass rod, &c., scheduled 769 ; platinum 
wire, gold and silver wire, scheduled 768. (June 11th.) 

WESTERN AUSTRALIA. — Postmaster-General's Department. 
August 3rd. 326 accumulators, schedule 668, (June 11th.) 
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Beiglum.— June 26th. Municipal authorities of Bierset 
(Province of Lióge) Tenders for the concession for supply of 
electrical energy for lighting and power purposes in the town. 


Colne.— Electricity Department. Steam and water piping. 
(June 11th.) 


Darlington.—July 16th. Electricity Department. One 


5,000-Kw. turbo-alternator and surface-condensing plant. (See 
this issue.) 


Dartford.—June 26th. Electricity undertaking. Rotary 


converter, transformers, switchgear, &c., L.T. twin cable-feeder, 
pillar and feeder-panel. (June 11th.) 


Edinburgh.—July 18th. Corporation. Electric lighting 
туты of houses at Gorgie. The Town Olerk. . 


Glasgow.—July 6th. Tramways Department. One 


aoe steam turbo-alternator, with condensing plant. (June 


Huddersfield.— Electricians’ work in girls’ high school, 
Greenhead. Н. Sutoliffe, Borough Architect, 1, Peel Street. 


Hall.—July 12th. Electricity Department. Опе three- 


торе electrically-operated overhead travelling crane. (Bee this 
ue, 


Hoylake and West Kirby.—OCoal for a year, for the Urban 


District Council Electricity Works. Electrical Engineer, Carr 
Lane, Hoylake. 


Middlesbrough. — Corporation. 
general stores. Town Clerk. 


New Zealand,—AUCKLAND.—September 1st. Harbour 
Board. For the supply of eleotrio capstans and spares. Messrs. 
W. & A.- McArthur, Ltd., 18-19, Silk Street, Cripplegate, London. 


Newport.—June 26th. Electricity Department. Turbo- 
alternating plant, surface-condensing plant, boilers, economisers, 
draught plant, steel fine and stack, Ко. (June 4th.) 


Nuneaton. — June 380th. Electricity 
1,000-KW.,: D. C., turbo-alternator, 
plant and pipework. (June 4th.) 


Southampton. — July 3rd. Electricity Department. 
k. H. T. and н.т. switchgear and D.C. control panel, (June 4th.) 


Swindon.—June 26th. Electricity Department. 2.000 


ү 8-in. four-way stoneware conduits, light steel poles for over- 
ead lines. (June 11th.) 


Warrington. — June 29th. Electricity Department. 
Truck type ash elevator and hopper. (June 11th.) 

July 18th. Electricity and Tramways Committee. Two 
6,000-xw. turbo-alternators. (June 18th.) 


Electric lamps and 


Department. 
surface-condensing 


CLOSED. 


Belglum.— The municipal authorities of Horion- Hozemont 
(Province of Liége) recently invited tenders for the concession for 
the supply of electrical energy for lighting and power purposes in 
the town. Not а single offer was received. 

Burnley.—The Electricity Committee recommends that 
the contract for the extensions, at the electricity works, be placed 
with the English Electric Co., Ltd, the total amount of their 
tender being £107,400. 

Mansfield. — Town Council: 

Cables. — Western Blectric Co., £9,888. 


Sonthend-on-Sea.— Town Council :— 
600 tubes and 300 bends for condenser. —Ledward & Beckett, £4,575. 


Swansea. Corporation. Accepted :— 


British Thomson-Houston Co., Ltd.—Turbo-alternator, complete with con- 
denser, 846, 660. 


Worcester. Town Council :— 
Messrs. Ward.— Electric bells for police cells, £18; electric fan, £49. 


FORTHCOMING EVENTS. 


Ф 
Institution of Electrical гё. — Wednesday, June 80th. At the 
Institution of echanical Engineers, Storey's Gate, 8.W. At 6 pm 
PADO on Overhead and Live Rail Conductor Bystems," by Bir Philip 
wson. 
Thursday, July lst. At the Natural History Museum, Cromwell Road, 
South Kensington. From 8 p.m. to 11 p.m. Annual conversazione. 


Junior institution of Engimeers.— Wednesday, June 30th. At the Café 
Monico, Piccadilly Circus, 6.80 p.m. for? p.m. Dinner to celebrate 86th 
anniversary. 

Tramways and Light Railways Association. — Friday, July Ind. At 
Caxton Hall, Westminster, 8.W. At 2.30 p.m, Annual congress, At 
7.80 p.m. at the Connaught Rooms: Annual dinner, 


NOTES. 


The I. M. E. A. Meeting.—Continuing the report of the 
I. M. E. A. Convention, appearing on page 808, the proceedings were 
resumed on Wednesday morning. The paper by Mr. I. V. 
Robinson, Wh.8c., of the B.E.A.M.A , on Power Station Design in 
Relation to Thermal Efficiency,” was discussed by Messrs. 
Carnegie, Selvey, Ferranti, Wilkinson, Swallow, Ayton, Lea, and 
Hunter. Mr. Robinson replied. In the afternoon an excursion to 
Bolton Abbey took olace, also a golf handicap. Mr. Robinson's 
paper was contributed as the result of an invitation to the 
B.E.A.M.A. to give the views of manufacturers. Oopies of the 
specifications and testa agreed between the B.E.A.M.A. and the 

iation were circulated at the meeting. 


Industrial Research.—The Department of Scientific and 
Industrial Research has approved the Research Association for the 
British Motor Cycle and Cycle Car Industry. The Secretary of the 
Committee engaged in the establishment of this Association is 
Major H. В. Watling, “The Towers," Warwick Road, Coventry. 


Vulcanised Rubber.—A new vulcanising process has been 
invented by Mr. 8. J. Peachey, of the Manchester College of Tech- 
nology. It is stated that instead of the usual high temperatures, 
the new method employs sulphuretted hydrogen and sulphur 
dioxide at ordinary temperatures. The process will enable a large 
class of materials to be treated, which could not be used previously 
on account of the high temperature involved. 


Electricity on South African Farms.—None can doubt 
the complete present supremacy of the oil (engine as a 
power motor on South African farms, withthe wind motor— 
invariably of foreign manufacture owing to the strange 
indifference of British makers—a good second. Nevertheless, 
there are signs that these will soon be faced with a growing 
competition from small and self-contained electrical plant. 
Attention is just now being vigorously drawn to the waste of 
water power in the numerous districta where it is available, and 
useful attempts are being made to educate the agriculturist as to 
the possibilities open in this direction. The common impression has 
hitherto been that a greater and more forceful flow is required than 
can be continuously relied upon from the average small stream, and 
the farmer has yet to learn how small and irregular а flow will 
give a sufficient horse-power to work a plant capable of driving big 
farm and dairy machines, and also lighting a homestead. Little 
or no conception exists of the high peak loads obtainable by the 
use of the storage battery on a low, but more or less continuous, 
rate of feed. As information on this subject spreads, we foresee a 
widely-extended demand for small electricity-generating plant in 
the farming districts of every part of South Africa. 

The subject is one which may well engage the practical attention 
of machinery importing firms, which should be assured of the 
sympathetic oo-operation and support of Home manufacturers of 
the type of plant referred to. The South African farmer was 
never before so prosperous or in such а good position to spend 


money on new ideas and develepments. All that is needed is a certain 


amount of propaganda, both by advertising and personal advice, 
and he will see the important economies and facilities he can effect 
by utilising the power now generally running to waste. With a 
stream 10 ft. wide, from 2 ft. to 4 ft. deep, and with about 5 ft. 
head, the farmer has a free supply of something like 20 H. ., but 
the trouble is that in few cases does he know this. The 
opportunity open to machinery firms strikes us as an extremely 
valuable one, the more 80 because the commercial opportunities are 
notlimited to the handling of small dynamos and the neoessary 
material, but the door is opened to а new and highly-profitable 
business in lighting fittings and such domestic conveniences as 
electric fans, irons, washing machines, and cooking and heating 
apparatus. Such plants are not unknown in South Africa. 
Isolated cases exist where enterprising farmers have had them in 
suocessful operation for some years. Such cases are certain to 
multiply, and the commercial opportunities involved will be 
recognised and fostered by wide-awake firms. In fact, one such 
house in British East Africa, holding an American agency, has been 
making a big push lately with electric motors adapted for agri- 
cultural purposes, and, we believe, with considerable success. 
South Africa. should provide a still larger field if similar propa- ` 
ganda were pursued in districts offering the necessary water-power 
facilities, and, in spite of popular misconceptions, it should be 
realised that there аге few which do not.— B. and S.A. Export 
Gazette, 


U.S.A. Production of Electric Power and Еве! 
Consumption.—Data collected and compiled by the Committee on 
Division of Power Resources, United States Geological Survey, 
giving the production of electric power and consumption of fuel 
by public utility plant in the United States for the month of 
January, 1920, show an increase of approximately 15 per cent. over 
the figure for the same month in 1919. The figures fer January 
are based on returns received from about 2,800 power plant of 
100-Kw. capacity or more engaged in public service, including 
central stations, electric railways and certain other plant which 
contribute to the public supply. The capacity of plant submitting 
reports of operations is about 90 per cent. of the capacity of all 
plant. The average daily production of electricity during January 
was 124,300,000 Kw.-hours, 33 per cent. of which was produced by 
water power. The total production of electricity by public-utility 
plant during 1919 was 40°3 billion Kw.-hours, 14°76 billion xw.- 
hours, or 36'6 per cent. by water power, and 25°54 billion kw.-hours, 
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ог 63'4 per cent, by fuels. The mean daily output for 1919 was 
110°4 million Kw.-hours. The mean daily production for January, 
1919, was about 108 million Kw.-hours; the mean for January, 
1920, was 124'3 million Kw.-hours. The value for January, 1919, 
is estimated. The fuel consumption for the year was as follows :— 
85 million short tons of coal, 11°05 million barrels of oil, and 217 
million M. ob. ft. of gas. Converting the oil and gas consumed to 
ooal, the equivalent coal for all fuels consumed during 1919 would 
be 38:347 million tons. With 25:540 billiou Kw.-hours, produced 
by fuels in 1919, an average of practically 3 lb. of coal was 
required per KW.-hour of electricity produced. On this besis it 
would have required the consumption of 32,140,000 tons to have 
generated the Kw.-hours produced by water power. The es 
production of bituminous coal in 1919 is 458,063,000 short tons. 
The amount of ooal used by electric public utility plant during 
1919 was 7'6 per cent. of the total produced.— Power. 


Charges for Electricity Supply and Wages of Employes. 
—The following is a copy of a letter addressed to the secre- 
taries of the Home Counties (No. 9 area) Joint Industrial 
Council for the Electricity Supply Industry, by the Ministry 
of Transport :— 

COPY. 


Ministry of Transport, 
Secretarial and Legal Department, 
6, Whitehall Gardens, S.W. 1. 
| June 14th, 1920. 
GENTLEMEN, 


I am directed by the Minister of Transport to refer to Mr. 
Webb's letter of the 13th ult., and to the copy of the resolution 
passed by the Home Counties Council on May 12th, 1920, and 
also to the conference which Sir John Snell had with a 
deputation from the Industrial Council on the 19th ult. 

The Minister has decided that companies seeking an in- 
crease in their maximum rates of charge may now make 
application to him under section 32 of the Electric Lighting 
(Clauses) Act, 1899, instead of under the Statutory Under- 
takings (Temporary Increase of Charges) Act, 1918. This 
will enable all companies with very few exceptions to make 
application should that course be necessary. The few excep- 
tions are those companies whose orders were granted to 
local authorities prior to the passing of the 1899 Clauses Act, 
and subsequently transferred to the companies. 

Such companies and local authorities to whom Section 32 
of the Act of 1899 does not apply may make application under 
he КДУ Undertakings (Temporary Increase of Charges) 

c . 

e Commissioners will conduct any inquiries that may 
be necessary, and they will be always wiling to hear any 
representations which the Industrial Council for the district 
may desire to make, and the Industrial Council for the dis- 
trict wil be notified when any application for an increase 
of charges is made. 

With regard to the second pour raised by the deputation, 
I am to say that the Minister has no power to allocate to any 
particular purpose any part of the sum produced by the 
sanctioned increase of maximum charge, but representatives 
“ зали Council can attend any inquiry and be heard 


As regards the third point raised by the deputation, I am 
to state that the Minister is advised that he cannot restrict 
the grant of an increase only to undertakers who agree to 
carry out the recommendations of the Industrial Council. 


I аш, Gentlemen, 
: Your obedient servant, 
(Signed) В. FRANCIS DUNNELI.. 


The Joint Secretaries, 
Home Counties (No. 9 Area) Joint Industrial Council 
for the Electricity Supply Industry. 


The Costs of Gas Fittings.—The electrical engineer, 
with characteristic modesty, and a lively remembrance of the 
time when new houses were fitted for gae with a mixture of 
small iron and compo pipes held up for the most part by the 
plaster, is apt to assume that his wiring estimates are still 
much in advance of the expenditure ed for by his com- 
petitors. Only a few years ago small houses were wired in 
carcass for 8s. to 10s. & point, without fittings, and gas could 
be run for half that amount. y, however, it would 
appear that high cost of installation and of apparatus is a more 
serious difficulty to the gas engineer than to ourselves, check- 
ing the popular wiring schemes and radically altering the 
relation between the cost of gas apparatus and the revenue 
to be derived from its use. A correspondent of the Gas Journal 
recently complained that a speaker had given a figure of £1 
per point as шере cost of eimple installation work, 
including inve pendants, burners, outlets for fires, cooker, 
&c., at the same time stating that the lowest tender known 
to him for electric wiring without fittings was 25s. point; 
whereas the correspondent considered that it could not be 
done with material up over 100 per cent.; wages of дав fitter 
le. 9d. per hour; wages of gas fitter mate ls. per hour. The 
results were given of two houses piped in carcass to deter- 
mine the costs for 600, as follows :— 

Houses : 3 ms, parlour, living room, scullery, bath- 
room, 


Points: 10 lighting, 1 cooker, 1 hot water, 4 fires; total, 16. 
Net cost without establishment charges, supervision, use 
tools or waste, £12 68. per house. 


FITTINGS. . d. 

1 2-ight pendant - - dd it 14 6 
2 Burners at 5s. 4d. 99 m n - 10 8 
8 l-hght pendants at бв. 6d. Му * 2 4 0 
8 Burners at 4s. 8d. и wk Жош . 117 4 
10 Mantles at 6d. ... s РУ, a 26 5 0 
10 Patteresses at 6d., labour, &c. " 5 0 
£5 16 6 


or a total of over £18 actual net cost for a house with 16 points, 
only the lighting points being completed with fittings. It 
would appear that after providing the cooker, water heater, 
and fires, an expenditure approaching £50 per house might be 
anticipated. 


The Fiat Motor-car Works.—When the Italian auto- 
mobile industry is under consideration, Italy's lack of coal is 
often cited as one of the handicaps which will prevent the 
industry attaining the same development as that of other 
nations more favourably situated in this respect, but Italy has 
been eo favoured by nature in the matter of water power 
that coal can almost be dispensed with. There is proof of 
this in the Fiat motor works, which, whilst being one of the 
largest in Europe, are also completely electrified, the whole of 
the electrcity being obtained from’ water power in the Alps. 
At the present time no coal whatsoever is used for driving 

inery. For power and light the big works of the Fiat 
Company consume 10,000 kw. daily, out of a total consump- 
tion of 50,000 kw. for the whole of the city of Turin. When 
the new steel works and the forges were laid out, they were 
designed to be operated entirely by electricity sec from 
water power: the electric furnaces, in particular, are very 
fine. The essential features of these furnaces are the subject 
of a Fiat patent, and excellent results are obtained. It was 
in 1917, soon after the Fiat Company had bought up the Pie- 
montaise steel works and forges, that the problem was tackled 
of securing sufficient hydraulic power and designing such a 
lant that no coal whatsoever would be required in the big 
Turin factory. Control was obtained of the Mont Genie 
Hydraulic Power Co., which, by reason of its . 
and geological conditions, offered good possibilities for obtain- 
ing electricity. The plant existing at that time on the 
Cenischia River was able to supply 65,000,000 xw.-hours, of 
which 38,000,000 were available in eummer and 27,000,000 
during the winter months. This quantity will be considerably 
increased in the near future, for extensive works are being 
carried out on the Cenischia River. In addition to this, by 
increasing the size of the natural lake on the top of the Mont 
Cenis, the power available will be increased to 200,000,000 x w.- 
hours, of which a large portion will be available during the 
winter months. When these extensions have been completed, 
the whole of the electricity produced by the Mont Cenis Elec- 
5 Co. will be reserved for the Fiat motor works at 

rin. 


Electro- deposition of Iron.— In a paper recently read 
before the Institution of Automobile Engineers, Mr. B. H. 
Thomas gave an interesting account of the progress of repair- 
ing or building up worn motor parts by means of electrically. 
deposited iron. Ball race housings, stub axles, and the 
various other parts that, subject to continuous wear, become 
slack must, under ordinary circumstances, either be allowed 
to run on to the detriment of the engine in general or on the 
other hand must be replaced—a costly alternative. In such 
cases the only satisfactory remedy is the deposition of copper 
or iron, and it has been found possible to coat with a layer 
2 mm. thick any cylindrical wrought iron or steel surface. 
Properly done this layer cannot be chipped off with a chisel, 
and when carbonised and hardened the dividing line, shown 
by micro-photographs, entirely disappears. The surface can 
be filed or ground and given a high finish. At the Third 
Heavy Repair Shop, described by the writer, 6,000 parte were 
rendered serviceable by this method in less than two years, 
and several examples of the various types of work are given 
in the paper. The plant consisted of two depositing benches 
with 24 depositing vats each and a large vat for simple re- 
petition work; machine tools for finishing off repairs; two 
electrolytic cleaning vats; а set of accumulators coupled in 
groups for 2, 4, 8 and 12 volts; three 4 н.р. motors for rocking 
anodes, besides other necessary smaller appliances. The 
method of working is detailed by Mr. Thomas. The import- 
ance of properly cleaning the material is emphasised by the 
fact that it is put through seven stages, including two electro- 
lytic baths. Any portion of the work to be left as it stands 
is then stopped off by means of wax or а similar composition. 
The bath that gave the most satisfactory results was com- 
posed of 75 grammes of ferrous ammonium sulphate to 1 litre 
of water, with a current density of 1 amp. per 30 sq. cm. 
The work is suspended in the vat from a standard fixed to 
the bench, and in order to ensure a uniform deposit the 
anode is moved about the work by means of a small motor. 
The best anode proved to be that made up of 16 s.w.a. 
Swedish iron wire wound into the form of a cylinder and 
thoroughly annealed. The temperature of the solution should 
be kept above 68 deg. F., and it is desirable to decant and 
eettle it every three days or eo to remove oxides of f 
matter which cause roughness in the deposited metal, 
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The Cracking of H. T. Insulators.—A writer in Elek- 
tro echnik und Maschinenbau, discussing this question, points out 
that cracking in petticoat H.T. insulators is nearly always caused 
by the cement used in cementing the different parts together (he is, 
of course, speaking of built-up insulators). Moet ordinary cements 
become very hard with time. and having a different thermal expan- 
sion to the porcelain used, they cause the latter to become mechani- 
cally stressed, and so cause cracking and breaking when the 
insulators are heated up. 
pound between the cement and the porcelain, but here also the 
‚ same trouble is experienced with the lapse of time, as the elastic 
- medium also oxidises and hardens. The remedy suggested by this 

article is to add to the cement (only the best Portland cement 
should be used) materials having a lower thermal expansion than 
the cement, so that the thermal expansion of the compound is 
reduced to approximately the same value as that of the porcelain. 
A compound of this type, termed Teleo cement, has been 
patented by the Porzellanfabrik Freibergi. 8., and has given very 
satisfactrry results in use, It has also a higher mechanical 
strength than pure cement. WU i 


E.P.E.A. Bonus of £30.—We understand that a situation 
of serious concern to the inhabitants of Derby, Nottingham, and 
Leicester was recently created by the Councils in these boroughs 
on account of their not agreeing to pay the above bonus in acoot- 
dance with the recommendation of the National Joint Board of 
Employers and members of &taff (Electricity Supply Industry). 
The members concerned, supported by the E.P.E.A., had intimated 
their intention of withdrawing their services on Friday laat, if the 
Councils did not reconsider their decision and agree to pay the 
bonus as recommended. We are glad to state that the Corporations 
have since reconsidered the matter and have decided to pay the 
bonus to the technical staffs, as from January let, 1920. 


Appointments Vacant.—Armature winder, for the Oldham 
Corporation Tramways; foreman (Rs. 500 per week), for the 
Ammunition Power House, Kerkee, India ; meter superintendent 
(1058.), for the Loughborough Corporation Electricity Department; 
mechanical and electrical engineer, for the Yorkshire Electrical 
Power Co. ; resident electrical engineer (£450) for the Borough of 
Wrexham Eleotricity Department ; mains and meter assistant for 
Alloa Town Council Electricity Department. See ouradvertisement 
pages to-day. | 


INSTITUTION NOTES. 


lasti&ution of Electrical Engineers. — There was а good 
attendance of members on June 16th. when Sir Dugald Clerk, 
R. B. E., &c., read his Note on the Thermal Efficiency of the 
Generation and Use of Gas and Electricity." The subsequent dis- 
cussion, which will appear in a later issue of the ELECTRICAL 
REVIEW, raised points of great importance. Among the speakers 
were Messrs. Merz. Highfield, Patchell. and Wordingham, Colonel 
Crompton, and Profs. Cobb and Smithells. 

- STUDENTS’ SkECTION.—The London Students' Section of the 
Institution is to visit Scotland this summer from July 21th to 
3lat. An attractive programme has been arranged, which will 
include social functions and visits to power stations, works, and 
other placea of interest at Glasgow and Clydebank. 


Institution of Civil Engineers.—A conversazione is to be held 
at the Institution, Great George Street, S. W., on Tuesday, July 6th, 
from 8.30 p.m. to 11 p.m. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
‘also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Мв. OswaLDp G. Cook, late assistant electrical engineer at 
Н.М. power station, Ripon, has been appointed a director of Messrs. 
Arthur Cook, Ltd., hauling contractors, Leeds. 

The Council of the Royal Society of Arts has awarded medals 
for the following pap?rs read during the session 1919-20 :—MR. 
SYDNEY PRESTON, C. I. E., English Canals and Inland Water ways; 
. SIR JAMES CURRIE., K. B. E., C. M. G., Industrial Training." 

MR. A. E. FIRTH. of the Camp power station at Ripon, has been 
appointed shift engineer at the York electricity works. 

Mr. J. ALLAN WILSON has resigned his position as branch 

manager of Messrs. Johnson & Phillips's Glasgow осе, as from 
June 30th. 
The Highways Committee of the London County Council 
recommends that Мв. J. R. WALKER, assistant power-station 
engineer іп the tramways department, be appointed inspecting 
engineer, at a salary of £410 a year, plus war Sonus of 20 per cent., 
plus £120, making £648. 

The marriage took place at Tunbridge Wells. on June 14th, of 
Мв. FRANK ABBOTT, of the staff of the General Electric Co., Ltd., 
and Miss В. K. Maxwell, daughter of the late Mr. W. Maxwell, of 


A number of firms use an elastic com- ' 
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London and Chicago. From his colleagues, Mr. Abbott received в 
silver coffee service. Sos. 

Ayr Town Council has granted the electrical engineer a bonus: 
of £150, and the tramway manager a bonus of £138, into which alt 
war bonuses are merged. | о Р 

Мв. W. C. MALLINS, general manager of the Liverpool Оотрога- 
tion tramways, was presented on his retirement with 4 silver rose 


bowl, salver, and vases, at a luncheon given by the chairman of the 


Tramways Committee (Counciller F. C. Wilson), at the London and 
North-Western Hotel, Liverpool. Warm tributes were paid to his 
work as tramway manager. | ii 

Kilmarnock Town Council has appointed Mr. J. Н. MENZIES, of 
Dundee. as tramway manager. | ' 

Obituary.—Mn. CECIL TREHERNE, who was killed by lightning 
on June 12th, was an apprentioe to electrical engineering with the 
British Westinghouse Co., at Manchester, and was about to enter 
Manchester University to take an engineering degree. He was 19 
years of age. . > ; Pe. ae | 

Мв. T. GoopyzgAu.— The death has taken place of Mr. Thomas 
Goodyear, who was for over 21 years electrical engineer to the late 
cond Nunburnholme, at Warter Priory (Yorks.). He was 63 years 
of age. | 

Mr. JoHN CooPER.—We regret to record the death of Mr. John 
Cooper, accountant, who was in the employ of the Edison Swan 
Electric Co., Ltd., for 30 years. 

-Wili.—Mr. H. P. SMALLPEICE, chairman of the Guildford Elec- 
tricity Supply Co., Ltd., left £138,265 gross and £114,424 net 
personalty. 


! 


NEW COMPANIES REGISTERED. 


Greenling Electric Supplies, Ltd. (168,255).—Private com- 
pany. Registered June láth. Capital, 25,000 in £1 shares (4,000 participating 
preferred). lo carry on the business of electrical, mechanical, motor and 
general engineers, manufacturers of and dealers in transformers, radiators, 
dynamos, motors, &c. The subscribers (each with one ahare) are: ‘ А 
Roslington, 15, Duke's Avenue, Chiswick, W.4, merchant; Н. W. Humphries, 
23, King Street, Cheapside, E.C., C.A. The first directors are: W. H. 
Roslington (governing director) and others to be appointed by him. Solicitor: 
5. J. B. Hobrow, 9, Ironmonger Lane, А 


Garner, Holt & Co., Ltd. (168,355).—Private company. 
Registered June l7th. Capital, £5,000 in £1 shares. To take over the busi- 
ness of an electrical engineer and constructor carried on by G. Garner at 2, 
Grange Terrace, Wilmslow Road, Rusholme, Manchester, as © Garner, Моусе 
& Co." The permanent directors are: G. Garner, 2, Grange Terrace, Wilms- 
low Road, Rusholme, Manchester, electrical engineer; A. О. Holt, 2, Grange 
Terrace, Wilmsiow Road, Rusholme, Manchester, electrical engineer. Solicitor : 
S. Bishop, 23, Fountain Street, Manchester, 


Northern Radiators, Ltd. (168,201).—Private company. 
Registered June llth. Capital, 45,000 in £1 shares. To carry on the business 
of radiator manufacturers, motor, electrical and general engineers, &c. The 
subscribers (each with one share) are: E. С. О. Henriques, 477, Bury New 
Road, Manchester, engincer; K. Howell, 83, Stockport Road, Marple, clerk. 
The subscribers are to appoint the first directors. Олай £100. Secre- 
tary: E. С, Q. Henriques. Registered office : Sheepscar Street, Leeds. 


Industrial Electroplant, Ltd. (168,192).—Private company. 
Registered June llth. Capital, £2,000 in £1 shares. To carry on the busi- 
ness of manufacturers of and dealers in electric and galvanic machinery, motor 
cars, motor and other cycles, aircraft, range finders, steering gear, руго- 
scopes, dynamos, cables, switchgear, &c. The subscribers (each with one share) 
are: F. C. Austin, Thorncroft, Warlingham, Surrev; Н. A. Rawlin, 179, St. 
James" Road, S. E. I. The first directors are: Е. Pooley, E. C. Austin, W. L. 
Wreford, F. Creedy and Н. St. Hill Mawdsley. Registered office: 34, Broad- 
way, Westminster, S.W. | 


Sinclair, Paget & Co., Ltd. (163,209).—Private company. 
Registered June llth, Capital; £2,000 in £1 shares. To take over the business 
of electricians, electrical engineers, &c., carried on by С. F. A. Paul at 8, New 
Inn Yard, Shoreditch, E. I. The first directors are: W. P. St. John, 151, 
Fore Street, Edmonton, N.18, accountant; G. F. A. Paul, 32, Falner Road, 
Enfield, electrical engincer; L. Lambert, 21, Aldebert Terrace, Clapham, 
S.W.8, accountant, Secretary: L. Lambert. Registered office: 8, New Inn 
Yard, Shoreditch, E.1. 


Fred Price & Co. (1920), Ltd. (168,229). Private com- 
any. Registered June 12th. Capital, £50,000 in £1 shares. To carry on the 
ооа of electrical engineers and contractors, mechanical engineers, с. 
The subscribers (each with one share) are: К. Lane, 3-4, Duke Street, Cardiff; 
Е. Price, 9, Gold Street, Cardiff; A. W. Horton, 29-31, St. .Mary Street, 
Cardiff; C. W. King, Pentre Gwylim, Llanishen. The first directors are: 
Sir Edward Nicholl, Sir Wm. Diamond, R. Lane and C. W. King. Secre- 
tary: T. C. Evang. Solicitors: Forsdike, Buchanan and Giles, Cardiff. Regis- 
tered office: Institute Lane, Park Place, Cardiff. RU 


Bougie Pognon, Ltd. (168,249).—Private company. ' Re- 
gistered June láth. Capital, £100 in £l shares. То acquire and turn to 
account the patent and trade mark relating to the Pognon sparking plugs. The 
subscribers (each with one sharc) are: A. Peters, 4, Mount Road, Wimbledon 
Park, S.W.19; A. Keston, Westgrove, 339, Amhurst Road, Stoke Newington, 
N.16, clerk. The first directors are to be appointed by the subscribers. 
Solicitor: A. Baker, Lennox House, Norfolk Street, Strand, W. C. 


OFFICIAL RETURNS OF ELECTRICAL. 
COMPANIES. - 


Accessories Manufacturing Co., Ltd. (Old Co.).—H. A. 
McCann, of 8, Queen Street, E.C.4, cases to act as receiver or manager oa 
June 8th, 1920. 


Penrith Electric Supply Co., Ltd.—Satisfaction in full on 
April 29th, 1920, of mortgage dated December 5th, 1918, securing all moneys 
due or to become due from the company to bankers. 

Kent-Mitchell, Ltd.—Satisfaction to the extent of £1,000 
on February 20th, 1920, of debentures dated July llth, 1919, securing 23,000. 

Llanrwst Electricity Supply Co., Ltd.—W. I. сапу of 

order 


Caetmor Chambers, Bethesda, Oarnarvon, as receiver and manager 
of Court dated Мау @lst, 1920. ae 


ае Манинин: 


Vol, 86... No., 23,332, Јсии 25, 1920.] 


THE ELECTRICAL BEVIEW. 


824 


Р. B. Baker, Ltd.—Particulars of £10,000 debentures 
created May 19th, 1920, whole amount being now Issued, charged on the 
aut undertaking апд property, present and future, Including uncalled 


Heniton & District Electric Supply Co., Ltd.—£500 de- 
enteran; dated May 25th, 1920, charged on the company's undertaking and 
* present and future, including uncalled capital, Holders : C. Harding, 

urwood, Honiton, and others. 


. Llangollen & District Electric Light & Power Co., Ltd.— 
intret and as collateral security, a mortgage, both dated May 13th, 
930, to securé ‘£1,000, charged on company's nene and property, 

langollen, with 


present. and future, and lease of portion of Deel Mills, 
Holders : 


pres therein granted to install dynamos and generators, &c. 
E. F. Jones, Llangollen, Denbigh. 5 | 

W. Saunders, L.td.— Mortgage dated May 20th, 1920, 
securing #2, charged оп 94, „ and 28, Crouch Street, Colchester. 
Holders: Miss F. Fite ett, Halstead; W. J. Hankin, 9, Winchester Street, 
Basingstoke; and F. V. Hankin, Ash Cottage, Clarence Rond, Fleet, Hants. 


' Lancashire Dynamo & Motor Co., Ltd. (61, 447). Return 
dated December 81«t, 1919. Capital, £250,000 in £1 shares ‚000 ordinary 
and, 50,000 preferred), 160,000 ordinary and 48,800 preferred shares taken up. 
£198,900 paid. Mortgages and charges, £75,000. 


—— 0 bees c tp n "E P 


‚ A CITY NOTES. 


i 


MES : As a result of the Parliamentary Оо.'в 
Lancashire 


operations for the year 1919 that company 

Power has, after paying debenture interest and 
Construction putting £15,000 to reserve, declared a divi- 
Co., Ltd. dend of 7 per cent. upon its shares, all 


mE of which are held by this company. This 
will produce £35,660, plus 24,500 interest on the debenture 
held by this company, plus interest, &c., received £1,317, 
making £41,477. Debenture interest payable, general ex- 
penses, &c., absorb £17,219, leaving 424, 258, plus £8,441 
brought forward. Dividends of 6 per cent., tax free, on the 
cumulative convertible first preference shares, 7 per cent. on 
the 7 per cent. cumulative participating preference shares, 
and 6 per cent. on the ordinary shares, are to be puid, leaving 
£9,648 to be carried forward. To enable the extension of the 
generating station and mains of the Parliamentary Co. to 
be proceeded with, the company in December last made an 
issue of 400,000 6 per cent. cumulative convertible first pre- 
férence shares of £l each. The following figures indicate the 
development of the Parliamentary Co.'s business during the 


year :— ` 
77 Tus 


He, | | 1918. 1919. 
|. Units generated 49,581,803 50,671,536 
Maximum load in KM 14,000 18,600 
H.P. connecte s 35,500 ‚000 
Receipts  ... £136,745 £173,338 
Expenditure ' £88,731 £119,960 
Profit on trading £48,014 258,378 


Owing to the change from war to peace conditions, and 
especially to the reduction in working hours in practically 
all industries, the Parliamentary Co.'s output has not quite 
maintained the normal rate of expansion, but in spite of 
many difficulties the trading result has improved, and the 
Parliamentary Co. has been able to increase its dividend to 
this company from 6 to 7 per cent. New contracts entered 


into during the year, which are now maturing, will have the 


effect of approximately doubling the company’s output as 
soon ав. ће plant on order is in commission. In addition 
inquiries have been received considerably in excess of the 
company's capacity to supply, even when the present exten- 
sions are completed. These inquiries are receiving ‘the careful 
consideration of the board. The continued high price of 
coal has brought home to power users in every industry the 
great advantages of central electric power supply. The exten- 
sions at the power station, although somewhat behindhand, 
are now making good progress, and it is hoped that the first 
of the two 10,000 Kw. sets on order will be operating in 
October. and the second about four months later; labour 
difficulties, and particularly the moulders' strike, are respon- 
sible for the delay in the delivery of the new plant. 


Mr. A. W. Tait, C.B.E.. in the course 
of his speech at the annual meeting, said 
that the accounts were the most satisfac- 
` Lightin tory since the formation of the company. 

Co., Ltd. The position had been strengthened, and 

ш the first dividend on the ordinary shares 

was récommended; the рпеш shareholders began to get 
some return in respect of their participating right. They had 
received considerable assistance to these ends from the profit 
obtained on remittances to this country (£7,197), an abnormal 
circumstance, which they could not exnect to be repeated to 
the same extent in the current year. The satisfactory feature 
of the accounts was the increase in the revenue from both 
branches of the undertaking. This would have been greater 
but for the complete boycott of the cars which took place 
in April, 1919. The net revenue increased bv 18 per cent. 
It was inadvisable to increase the tramwav fares, but they 
were considering slight increases in the lighting and power 
rates. There had been а slight fall in the cost per unit 
generated due to an improvement in the freight charges on 
ou fuel. They were making arrangements to cope with the 


Delhi Electric 
Tramways and 


demand which was expected during the coming winter. Therd 
would be an exceptional demand during the visit of the Prince 
of Wales. Despite the difficulties of obtaining electrical 
materials of all kinds, 195 consumers were added, against 117 
in the previous year. As they had been able to obtain better 
supplies of materials the new consumers this year showed 
a further substantial increase. They had selected a type of 
car which was at present before the municipal authorities 
for approval. Rolling stock was costly, and there was diffi- 
culty in obtaining delivery and accommodation to India, eo 
they might not be able to supplement their rolling stock to 
any material extent for some time. It was too early to give 
a reliable estimate of the prospects for the current year, Dut 
the returns so far to hand showed that if conditions remained 
normal they might һоре for as good a result as that now 
submitted so far as the net revenue of the combined under- 
takings was concerned—leaving out of account the question 
of exchange. The general manager, Mr. Gritlin, was returning 
to this c§untry for a rest owing to the state of his health. 
It was improbable that he would be able to return to India 
for any extended period, and they would have to consider 
the question of a successor at an early date. - 


Col. O. O. Armstrong, D.S.O., presidin 
at the annual meeting on lóth inst., sai 
that regarding future prospects they need 

have no anxiety as to orders; they were in 
the fortunate position of being able to pick and choose their 
orders, though under existing conditions this was not always 
an infallible indication of results. ‘The many factors which 
might intervene between the acceptance and the completion 
of a contract were at present abnormally indeterminate, 
and these in turn were aggravated by the crushing effect of 
prospective taxation. It was confidently anticipated that 
within eighteen months of the actual conclusion of the war 
they would all be in а position to reorganise and develop to 
their fullest extent the industrial powers of this country. 
Everyone accepted that industry would have to bear its full 
and direct share in the taxation necessary to liquidate the vast 
debt that had been incurred, since, carried to its ultimate 
conclusion, industry, directly or indirectly, in one form or 
another, would eventually have to find by far the greater part 
of the money required for the repayment of the war debt. 
It was, however, generally and justifiably assumed that in 
course of time а wise and statesmanlike policy would be ini- 
tiated which would adjust the burden of taxation in such. a 
manner that it would leave the most important factor in this 
countrv, the manufacturing industry, the freest possible use 
of all its powers of development both in the home as well as 
in foreign markets. So far from this being the case we are 
apparently to have an extension of the E.P.D. in an aggravated 
forn—ah inequitable and deleterious form of taxation ad- 
missible at best as a temporary expedient under war condi- 
tions, where the Government practically consumed or con- 
trolled the entire output of our factories, and mass production 
of standard articles was more or less universal. The orders 
already booked were sufficient to keep all the various depart- 
ments in the works fully employed for the next twelve months, 
and, given freedom from labour troubles and loyal co-opera- 
tion of the men, he thought they could look ahead, in so far 
as the immediate future was concerned, without any cause 
for anxiety. A very fair proporiton of the orders are for 
export, and they found many of their old customers from 
abroad were again asking them to supply their needs. E 


Sir J. Fortescue Flannery, M.P., presided 

Callender’s Cable on June 17th at the Hall of the titute 
and Construction of Journalists over the annual meeting. 
Co., Ltd. He said the results were extremely satis- 
factory, and when it was remembered that 

they were achieved in the face of unusual difficulties, they 
were all the more gratifying. The war had made things 
difficult for the company, but they had had one steady custo- 
mer in the Government, who had taken the greater part of 
their output to the great advantage of both the Admiralty 
and the W ar Office. As a result of the suspension of hostili- 
ties the Government stopped its war orders within 24 hours, 
and left on the company's hands large quantities of practically 
manufactured materials, and & factory which had been built to 
meet its special requirements. Their original factories, as they 
had been converted again to meet the epecial requirements of 
the Government, were to a large extent in a condition unsuit- 
able for commercial work. The problem left to the company, 
therefore, wag to obtain orders eufficient to fill the works, 
rearrange the factories to make such work profitable, and 
at the same time in order to keep their promise to re-engage 
and re-employ over 800 men. These briefly were the con- 
ditions under which they began in 1919, and it was testimony. 
to the inherent strength of the company that first its world- 
wide agencies, secondly, its sales organisation, and last, but 
not least, the skil and grit of its management, led by Sir 
Tom Callender, enabled it to secure the orders, deliver the 
goods, and obtain the profit which was shown in the accounts. 
The profit was made between January 1st and December 31st, 
1919, and so went to the credit of the whole year, but 2 
large part of the year had elapsed before the changes required: 
by the altered conditions of manufacture were completed, and. 
although the factories were.turning out cables in large quan- 
tities during the whole of 1919, obviously they could not do 
80 efficiently, and consequently profitably until the changes 


› 


Greenwood and 
Batley, Ltd. 
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in equipment and organisation were completed. The profit 
made was, therefore, earned after these changes had been 
made, and consequently during a portion only of the year 
under review. The. present year was handicapped by no such 
difficulties, and they expected corresponding improvements in 
the results. Attention was drawn in the report to the re-ar- 
rangement of the factory routine, owing to the working week 
having been reduced to 47 hours, t.e., by over 10 per 
cent. The volume of orders recorded was colossal, and quite 
beyond the capacity of the factories at the present time 
working for 47 hours a week only, and it was clear that the 
fullest and most complete employment of the plant must be 
obtained to achieve the delivery to time of the large contracts 
for cable which were placed in their hands. Negotiations 
were opened with the men’s unions, and the whole situation 
pea reviewed, and discussed, and, after prolonged and 
difficult negotiations, a scheme of rotary shifte for the cable 
shops was formulated and agreed, so that the cable works 
could, to all intents and purposes, keep up a continuous 
process of manufacture. Such an arrangement enabled them 
to deal with the extraordinary volume of orders received, 
and to a limited extent effect some improvement in the cost 
of manufacture. In this connection, however, the higher 
rates of pay and the lower efficiency of night work had to be 
set off against some reduction in general charges per ton of 
cable manufactured following, as such reduction should follow 
upon continuous operation of their plant. All this augured 
well for the company’s future, and forecasted even better 
results than those shown in the accounts. The volume f 
orders received after the cessation of hostilities had been 
prodigious, large contracts had been secured, and others were 
apparently coming their way, the output of the work was 
continuously increasing, and, moreover, a new factory had 
been erected at the Erith works to manufacture super-tension 
cable for 33,000 to 60,000 volts. Until comparatively recently 
voltages higher than 11,000 volts were not employed in this 
country. Now that the supply and application of electricity 
was increasing so enormously, huge stations were built to dis- 
tribute current over large areas, higher pressures were em- 
ployed, and the demand for super-tension cables was already 
urgent, and was obviously bound to develop. Their employ- 
ment, however, was not restricted to this country. In every 
part of the world where electricity was developing the same 
demand was arising, and as they intended to obtain their share 
of the orders, they had designed and built a factory especially 
to manufacture efficiently this class of cable. The factory was 
now complete, and would commence operations immediately. 
The prospects of the company as they found them to-day 
were never more hopeful. The books were full of orders, 
works were operating efficiently, and the new factory was 
ready. The network of agents throughout the country and 
abroad poured into the headquarters a steady stream of in- 
quiries and orders, and the difficulty was not to obtain work, 
but how to avoid “ biting off more than we can chew." The 
directors intended to seize the opportunity now before them 
to drive ahead the enterprise for which they were responsible, 
along the path of even more successful progress. To do eo 
however, financial resources beyond those already possessed 
by the company were necessary; and, in a few days' time, 
the board would appeal to the public to provide them with 
further funde to develop this successful business towards an 
even greater financial return. The general terins of the issue 
were бен to them. They were 400,000 7} per cent. “В” 
preference shares of £l each at par, and 100,000 ordinary 
shares of £1 each at 29s. per share—terms attractive enough, 
it eeemed to them, in themselves to ensure the same great 
success as occurred in their issue of 1918, which was sub- 
ecribed nine times over. Supported, however, by the results 
and the favourable prospects which they had indicated, the 
new issue should induce shareholders to take a still greater 
share in the successful enterprise they owned. Touching on 
the accounts, the chairman said that the balance to the credit 
of profit and loss account was £161,000, as compared with 
£134,000 a year ago. After provision for interest on deben- 
ture stock, dividend on preference shares, and depreciation, 
and adding the balance brought from 1918, there was an 
available total of £198,000, as compared with £184,000 а year 
ago. They were carrying to special reserve for war taxation 
£33,000, and after payment of a dividend for the year of 15 
per cent. on the ordinary shares, they were carrying forward 
£105,000. Referring to the reserve for war taxation, he said 
that the excess profits duty at 60 per cent. was a terrible 
impoet on industry; it must tend to check enterprise, and 
must cripple industry to а considerable extent. That crippling 
process affected every company, and this company, of course, 
did not escape. It was to be hoped that the discussions which 
were now going on might enable the Government to see their 
way to some reduction of this very serious taxation. 

Sir T. O. Callender (managing director), in seconding the 
motion, said that 1919 has admittedly been а year of great 
effort and very hard work, in view of the change of circum- 
stances under which the conipany had had to operate, and 
he wished to acknowledge the great help he had received 
from all the members of the staff during this trying time. 
In every direction they had endeavoured to push the interests 
of the company. They had opened up new connections. 
although they had very large ones already existing before 
the war, and an interesting item he might mention 10 this 
connection was that in the somewhat unlikely country of 
Ireland they had eucceeded in opening up a small but satis- 


factory business account. They had pushed ahead in South 
America, where they had opened their own offices on the 
West Coast with what he hoped would be very satisfactory 
results. They had widely extended their field of operatione 
in India, and he was confident there would be much business 
to the good of the company there. The new factory for the 
manufacture of super-tension cable would relieve the straip 
on the existing workshops to a considerable extent, and give 
them an entirely new field of operations. He ho that 
before the present month closed they would be actually mak- 
ing this cable in the new shops, and he was вое the results 
would in every way justify the considerable expenditure in- 
curred. There was still room for improvement in théir output. 
He desired to say, however, that the relations which prevaile 
between the company and their men—especially in their cable 
shops—were friendly and wholesome, and by the working of 


„the Whitley Council they got into very close touch with each 


other without the necessity of disputes which had been very 
unfortunate in some trades, though not in their own, in 
the past. From all this, and from his knowledge of what was 
being done, he saw ahead ample work for the company for 
some time to come, and unless some great disaster occurred 
to stop all industry throughout the world, he felt eure that 
the electrical cable manufacturing of which this company 
stood at the very head, would find during the next three or 
four years, at any rate, ample scope for all that it could do. 
Sir Frederick Green, K.B.E., presided at 
the annual meeting, last week. He said 
that the net results, though somewhat 
less than those of 1918, were decidedly 
satisfactory considering the position of the 
world's business everywhere. The earnings in Argentina and 
London amounted to £976,168, an increase of 74 per cent. 
But, on the other hand, maintenance and other expenses of 
management in Argentina and London increased by 24 per 
cent., resulting in a profit of £212,092, a decrease of £80,407 as 
compared with 1918, or 27% per cent. Negotiations were in 
progress for obtaining permission to increase their rates, and 
they had reason to hope that their request might eoon be 
granted. As regards Argentina, the increase in working ex- 
penses amounted to £127,097, of which 503 per cent. was 
represented by increased operators’ wages, 194 per cent. by 
increased cost of plant maintenance, and the balance, 901 per 
cent., by increased cost of administration, taxation, and 
sundry other items of management. They had to set against 


United River 
Plate Telephone 
. Co., Ltd. 


this increased expenditure an increase of £66,151 in earnings, 


making the net decrease for the year in Argentina £60,946. 
The London expenditure, including income tax, amounted to 
£105,167—a considerable increase over 1918, but one which 
was almost entirely due to increased income tax. The addition 
to the plant account was £148,236, and to real estate £53,783. 
The latter item was principally due to payments on account 
of а new building in the city of Buenos Ayres now nearing 
completion, which would eventually house two 10,000-Jine 
exchanges, as well as provide accommodation for з number 
of the staff. Stocks of material stood at £207,464, nearly 
double the figure for 1918, and were largely due to heavy 
shipments during the latter part of 1919 for the purpose of 
capital extensions. Higher prices, too, pe their part in 
the increased value of this asset. The shortage of materials 
still prevented them from doing as much renewal work as 
they desired. At the present moment the waiting list in the 
city of Buenos Ayres numbered considerably over 5,000, which 
it would be impossible to reduce to any extent until the 
additional switchboards (some of which were now in course of 
erection) were completed. These new switchboards, however, 
with the exception of one, were merely additions to existing 
exchanges. To provide the further telephone facilities which 
were urgently needed, but which during the war years they 
could not supply, it had been necessary for the company to 
prepare schemes for altogether new exchanges in other parts 
of the capital. Accordingly, it had to be decided whether the 
resent Central Battery manual system should be continued 
or these new exchanges, or whether they should adopt the 
automatic system which they had had in use for some 
years in Cordoba and Rosario. Until recently there were 
difficulties in connection with the introduction of an auto- 
matic svstem into a city where telephone service was already 
being given by manually-operated exchanges, but these diffi- 
culties had now been overcome, and so, after careful con- 
sideration, they came to the decision to adopt the automatic 
eystem, and had therefore ordered one of the Strowger type, 
similar, in the main, to that in use at Cordoba an: 
Rosario. It was being manufactured in England, and it was 
hoped delivery would be made during the early part of next 
vear. This decision to adopt the automatic system for Buenos 
Avres would not mean any alteration in the numbers of the 
present operating staff, as the exchanges in question were 
entirely new ones; but it should reduce the number of opera- 
tors necessary for future developments. The Argentine 
Government had suspended the regulations which since 1912 
had seriously retarded telephonie development, and they were 
uow free to proceed with important works which, had it not 
been for these regulations, would have been completed long 
ago. Unfortunately, however, the obtaining of the necessary 
material to-day was very difficult, and this would prevent 
them from making the rapid progress they ed ese 
new works, together with the continued expansion of the 
company's business, would naturaly mean a considerable 
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erpenditure, and it would be necessary to provide further 
capital. Though there was no need to make a new issue 
of shares forthwith, they were asking for sanction to an 
increased share capital, so that, probably next year, they 
would be in a position to make an issue. The increase of 
capital would be from £2,000,000 to £2,500,000. 


Mr. Godfrey Isaacs, presiding at the 


Marconi Inter- annual meeting, on June 18th, said that 


mational Marine the year had been a somewhat ditficult one 
Communication in consequenec of the dismantling of a 
Co., Ltd. great many аһірв following the cessation 
of war and for other reasons. In regard 


to the statement that was frequently made that their 
charges were far too high, the public did not understand that 
they received only 9d. per word of the 1044. charged; 64d. 
went to the Post Office and 2d. to the shipowners. { year 
he told them it was probable that an additional source of 
revenue to the company would arise from the use of the 
direction finder on board ships. This apparatus had been 
further improved, and was now becoming a really valuable 
device in assisting navigation, and woul 
factor in the protection of life at sea. It had been installed 
on & number of ships, and they looked forward to it being 
largely employed. The speaker referred to the strike of wire- 
less operators and the negotiations that had taken рс prior 
to the strike. Не said that the demands would cost the 
company £500,000 per annum, and they could not be conceded 
without reference to the shipowners. 

The report for 1919 shows a credit balance 


Marconi's Wire- of £1,220,740 plus 4468, 787 brought for- 
less Telegraph ward, making £1,634,526. Dividends of 22 
Co., Lid. рег cent. on the preference shares and 25 


per cent. on the ordinary, also a bonus of 
5s. per share, without deduction of income tax, on the old 
ordinary and the preference shares will leave £955,202 to be 
carried forward. The report says:—'' There having been no 
settlement with any of the Government Departments in re- 
spect of any of the company's claims arising out of the war 
or for services rendered during the war, no sum in respect of 
any of these claims figures in the year's accounts. In conse- 


quence of unfavourable rates of exchange which obtained at. 


the end of the year, considerable sums of money have been 
allowed to remain abroad on deposit or invested in foreign 
Government securities. A sum approximating £58,000 has 
been debited to profit and loss account, calculating the rate 
of exchange on December 3lst as though the money had been 
brought home at that date and the loss incurred. The loss, 
however, has not been actually incurred, and when in the 
course of time exchanges improve, as no doubt they will do, 
the sums written. off will figure in a future balance sheet as a 
profit. Further, a sum of £56,000 has been written off, repre- 
senting depreciation in investments in British and foreign 
Government securities. Meeting: June 29th. 


The gross receipts for 1919 were 

хаш Argentine 43,296,957, less expenditure 42,578, 516, 
ramways leaving 4718, 441, plus interest,  &c., 
Co., Lid. 439,521, and 483,043 brought forward, 
making £841,005. Deduct: Annuity to 

City of Buenos Ayres Tramways Co. (1904), Ltd., £70,600; 


debenture interest and sinking funds, £587,821 ; sinking fund 
for redemption of preference and ordinary stocks, £7,014. 
The balance to net revenue was £175,510. The directors 
recommend a dividend of 54 per cent. on the cumulative first 
preference shares, being the arrears for the year to June 30th, 
1918, less income tax. This absorbs £123,200, and leaves 
£52,309 to be carried forward. Traffic receipts increased 6.52 
per cent. This would have been considerably auginented but 
for the interruption of services caused by strikes. Passengers 
carried 370,734,985, being 21,448,647 in excess of 1918, an in- 
crease equal to 6.14 per cent. The operating expenses show an 
increase of £193,178, due to extra cost of all materials and 
higher wages, a special expenditure during the strikes "of 
£35,731, and a further addition of £54.670 to renewals reserve. 
The abnormal price of fuel continued to act adversely upon 
the cost of working, but the second half of the year showed 
a slight improvement. After protracted negotiations and full 
investigation by the municipality, the justice of the company's 
claim for a revision of tariffs was recognised, and an ordinance 
was promulgated authorising an increase from 10 to 12 cents 
to take effect as from April 10th this year. The directors 
record their appreciation of the manner in which the negotia- 
tions were conducted by Mr. Pedriali. Sir George Touche. 
Bart., has been elected chairman of the company 1р place of 
the late Mr. J. B. Concanon. Baron L. Janssen and Count 
C. Cicogna, who joined the board in 1908, have retired. The 
vacancies on the board were filled by the election of Mon- 
seur Mourice Despret, President of the Société Financiére de 
Transports et d'Entreprises Industrielles, Brussels, Sir Philip 
Llovd-Greame, K.B.E., M.P., and Major J. E. Dunning, 
D.8.O. Mr. Joseph Pedriali, the general manager in Buenos 
Ayrea since 1909, has also been elected to the board. Lengthy 
extracta from the report by the general manager accompany 
the statement. Among other inatters covered therein are 
the conditions under which the ordinance relating to the in- 
creased tariff was adopted. There are to be as from April 10th. 
minimum wages of $4 and $4.50 respectively for labourere and 
all employés; an 8-hours' working day; an increase of 10 per 
cent. on all wages over the minimum; contribution of 8 per 
cent. on wages by company towards pension funds. The 


become a serious 


* 
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increased tariff is for three years, at the end of whieh it ia 
to be revised. Any extra profits after allowing 8 per cent. 
on full capital actually invested, to go to the municipality. 
30 km. of new track to be constructed by the company within 
three years; arbitration to be provided in case of labour dis- 
putes. Although the new obligations are very heavy, it is 
anticipated that the new tariff, combined with greatly in- 
creased traffic and decreased expense in. cost of electricity, will 
have a favourable effect upon the finances of the company 
during the present year. In regard to prospects, Mr. Pedriali 
says :— 

The year 1919 gave proof of how rapidly this country can recover from a 
critical situation, when it is aided by good harvests, which are the back- 
bone of all business here. When writing my report for 1918, at this time 
last year, the outlook was not brilliant owing principally to the very grave 
state of affairs existing as regards Labour, but the professional agitator was 
side-tracked, with the result that confidence was gradually re-established. We 
are at the present moment experiencing increases in receipts that are greater 
than we have had before. It would be practically impossible for this rate of 
increase to continue during the entire year, but I have no doubt that we 
shall continue to have big traffics. The shortage of cars which we are now 
beginning to experience is responsible to a great extent for the very high 
earnings per car kiiometre run, and this will continue through the year. 


Prospectuses.—Callender'’s Cable & Construction Co., Ltd.— 
The list is to close on or before June 26th (to-morrow) in an 
issue of 400,000 74 per cent. B cumulative preference shares 
of £l each at par, and 100,000 ordinary shares of £1 each 
at 22s. per share. The proceeds of the issue are required for 
erecting additional workshops at Erith, providing further 
working capital to cope with the increased turnover of the 
company and its subsidiary, the Anchor Cable Co. The report 
of the annual meeting of the company appears in thia issue 
of the Review. 

A. Reyrolle & Co., Ltd.—The list of applications for the 
160,000 ordinary shares was closed on Saturday last, the 
amount being over-subscribed. 


Stock Exchange . Notices.—The Committee has ordered 
the undermentioned to be officially quoted: 

Marconi International Marine Communication Co., Ltd.— 
440 shares of £1 each, fully paid (Nos. 1,192,987 to 1,192,726). 

Mather & Platt, Ltd.—450,000 ordinary shares of £l each, 
fully paid (Nos. 600,001 to 1,050,000). 

Dealings in the undermentioned have been specially allowed 
by the Committee under Temporary Regulation 4 (3) :— 

Aster Engineering Co. (1913), Ltd.—100,000 eight per cent. 
cumulative participating preference shares of £1 each, 5s. 
paid, Nos. 1 to 100,000. | 

Keith (James) and Blackman Co., Ltd.—40,000 new ordinary 
shares of £l each, fully paid, Nos. 160,001 to 200,000; and 
95 ordinary shares of £1 each, fully paid, Nos. 80,001 to 
160,000. 


South Wales Electrical Power Distribution Co.—The re- 
port for 1919 states that units sold show an incréase of 
8,024,089. After payment of all expenses, the credit balance 
of the past year’s working was £25,627, which with £2,670 
to the credit of suspense account, makes £28,297. Deducting 
interest on prior lien debenture stock and original debenture 
stock, and making provision for depreciation of new plant, 
there remains a balance of £676 to be carried forward.— 
Financial Times. 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 8 

cent. per annum, less income tax, on the preference stoc 
for the quarter ended June 30th, and a first quarterly interim 
dividend of 24 per cent. on the ordinary stock, free of income 

tax, in respect of profits for the year ending December 818%, 
1920. | 


Electro-Bleach & By-Products, Ltd.—Profit for 1919 
£34,637, plus £394 brought forward. Total dividend on the 
ordinary shares 14 per cent. for the year. £5,000 to reserve; 
£4,277 carried forward. 


Petters, Ltd.—Ordinary share dividend at the rate of 10 
per cent. per annum, free of tax, for the year ended March, 
1990. To reserve £8,000; written off expenses of issue of ad- 
ditional capital £5,645; carried forward £20,219. 


W. & T. Avery, Ltd.—Further dividend of 10 per cent., 
making 15 per cent. for the year ended March. To reserve, 
£20,000; carry forward, £23,003. 


Waygood-Otis, Ltd.—Dividend 7} per cent. on the ordi- 
nary shares for the year ended March, 1920. Carry forward, 


, 


Imperial Tramways Co., Ltd.—Dividend on the ordinary 
shares 4 per cent., less income tax, £5,600; carried forward 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—Interim dividend for the three months ended March 
31st last of 5s. per share, free of income tax. 


British Electric Traction Co., Ltd.—Net profit for year 
ended March, 1990, £211,316, against £213,324. Dividend 
4 per cent. on the ordinary stock. Carried forward £150,422, 
as against £190,959 brought in. 


Direct Spanish Telegraph Co., Ltd.—Dividend on the 
ordinary 7 per cent. and a bonus of 3 per cent.; to reserve 
£5,000; carried forward, subject to excess profite duty £20,328. 
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J. G. White & Co., Ltd. Dividend on ordinary shares 
for year ended February, 1920, 7 per cent., less tax. To 
reserve £30,000; carried forward 415, 286. 


International Light & Power Co.— Dividend 15 per cent., 
less British income tax, on preference shares for the quarter. 


Ransomes, Sims & Jefferies, Ltd. — Dividend on the ordi- 
nary shares 5 per cent. per annum; carried forward £36,354. 


STOCKS AND SHARES. 


TUESDAY EVENING. . 


Wira the approach of the end of the first half-year, the Stock 
Exchange does not look for any particular increase in the 
volume of business, and it cannot be said that the House is 
disappointed. So far as the money market is concerned, New 
South Wales has broken fresh ground by offering 64 per cent. 
stock at 100. This is the highest rate to be paid by euch a 
borrower for & long time past, and cannot fail to have its effect 
upon investment securities of all kinds. The industrial 
markets, however, are fairly well maintained, owing to the 
lurking hope that the 60 per cent. Excess Profits Duty may 
not be imposed after all, although, seeing how far away we 
are from the Budget, the more cautious observers are inclined 
to think that the 60 per cent. will have to stand in respect of 
the current financial year, and that it will not be lowered until 
next April. 

Something of a feature is the way in which Edison Swan 
shares have risen from 23s. 9d. to 26s. 3d. Various rumours 
are afloat to account for the improvement. Of two authorities 
who were consulted in regard to the rise, one said that there 
is an amalgamation scheme in the air, while the second one 
stoutly denied the existence of any such thing. That well- 
informed people have been buying is, however, indisputable, 
and a good deal of interest attaches as to what may be the 
upshot of the present advance. Other electrical manufacturing 
shares have hardly moved. General Electrics and Siemens, 
which are being closely watched, reinain at 28s. 6d. (for the 
new shares) and 26s. respectively. Callenders new issue of 
preference and ordinary is out, and the ordinary shares are 
being offered at 22s.—not 24s. as 1t was originally reported that 
the issue price would be. The prospectus will certainly appeal 
to those who are connected with the industry, and in ordinary 
times when investors are ready to take good stock, there would 
be no doubt in prophesying a signal success for the issue. 
Sharp recovery has occurred in Home Railway stocks, in the 
course of which most of the steam issues have gone up from 
10s. to 50s. per cent. Up to the present, however, the Under- 
grounds have made little advance upon their improvement of 
& week ago. Аз before indicated, however, it will require but 
8 little increase in fares for the Underground Electric Railways 
of London to find all the difference between loss and profit, 
and, when this aspect becomes more generally recognised, the 
company's 6 per cent. income bonds will not remain at their 
present price of 593 for long. AE. 

The American Marconi Company has notified that a further 
and final extension has been made to June 30th as the last 
day upon which certificates in the company can be received in 
New York for exchange into the shares of the Radio Corpora- 
tion of America. It may be recalled that holders of American 
Marconi will receive one new ordinary and one new preferred 
in exchange for one American Marconi share. Moreover, the 
old certificates will be returned to the proprietor, to be held in 
case there may be any residue of assets left over in respect of 
matters at present in suspense. When a market starts in the 
new shares, it is likely that there will be active dealings in 
them, but further delay has occurred in obtaining permission 
to start transactions. The parent shares, after dipping to 
З 9/16, recovered to З 11/16. The new shares and the pre- 
ference, both at 33, show little change on'the week. Marines 
remain at 38s. 9d. In the cable market, the Eastern group 
continues to be somewhat heavy. In reply to a good тапу 
inquiries on the subject, it may be as well to point out that 
there is comparatively little difference, relatively speaking, be- 
tween the old and the new issues of the four principal com- 
panies, though, of course, the new shares, standing at lower- 
looking prices, appear to be rather more attractive. The 
Eastern Company has declared its usual quarterly dividend of 
24 per cent., and the Eastern Extension 5s. a share. Globe 
preference hardened to 84. The company's report shows an 
increase of £36,000, at £261,000, in the net revenue for the 
year just ended. | 

The Mexican list ig decidedly harder. Advices have been 
recelved to the effect that the Mexican Railway Company has 
been officially handed back to its proprietors. This gave a 
fillip to all Mexican issues, and most of the Government rail- 
way and utility descriptions are substantially better on the 
week. Business, however, is very quiet, and the improve- 
ments are the result more of sentiment than orders. Com- 
petent experts in the Stock Exchange declare that the present 
Mexican administration gives more substantial hopes for settle- 
ment of the country than they have seen for several years 


past, and it is claimed that the present governors are pro- 
ceeding upon businesslike and sensible lines in the direction 
of restoring order in Mexico. In the circumstanes, it is not 
surprising to find Mexican Light and Power first bonds 34 up 
at 46, while the seconds have risen to 274 and the preterred to 
213. Pachuca bonds at 36 are 3 to the good. Mexico Tram- 
way bonds of both classes are 3 higher. Elsewhere, British 
Columbia preferred and deferred are again noticeably better, 
there being a good deal of quiet buying of the seini-invest- 
ment order. Brazilian Tractions have fallen to 47, this being 
due partly to financial weakness in Paris. | : 

In the electrical supply market, Charing Cross and Kensing- 
tons are both lower, but City of Londons hardened up a little 
to 245. 44d. The British Electric Traction report had no effect 
upon the price of the stocks. Some people hoped for rather 
better figures to be shown, but the dividend, as already men- 
tioned, has been raised from 3 per cent. to 4 per cent., and 
the price of the ordinary is left at 35 middle, the 6 per cent. 
cumulative participating preference being 624. The company's 
5 per cent. first debenture changed hands on Monday at 67, 
and the 44 per cent. second debenture stock is quoted 57% 
middle. London United Tramways 4 per cent. debenture 
stock can be bought at 37. Armament shares are still dull. 
An issue of short-term notes bearing interest at 64 per cent. 18 
expected from the Armstrong Company, at par. Several 
engineering and similar issues have spurted sharply during the 
past few days. Babcock & Wilcox, however, remain at 2. 
Metropolitan-Vickers preference eased off to 21. Rubber shares 
are quiet, the steadiness of the raw material being put for- 
ward as the reason why the principal shares vary so little in 
price from day to day. Business throughout the Stock Ex- 
change is far from active, and the tone may best be described 
аз mixed. | 


SHARE LIST OF ELEOTRIOAL OOMPANIES, 


Home ELECTRECITY COMPANIES, 


Dividend Price 
А June 22, Yield 
1918. 1919. 1990. Rise or fall. p. o. 
Brompton Ordina oe ee ee 8 19 6i € 29 8 S 
Charing Cross Ordinary .. i 6 7 — 1 10 0 0 
do. do. do 43 Pref... a G 9 == 8 8 8 
Chelsea. e ee ee ee ee 8 é -— 8 0 0 
ony of London ee oe oe 8 10 17, + 32 8 6 0 
о. do. 6 per oent. Pref... 6 8 177 — 714 
County of London „ 1 B 84 — 9 17 0 
do do. 6 percent. Pref. 6 0 8i — 7 5 6 
Kensington О Ss o 6 1 4 — i 815 0 
London Electrio .. .. NI 9 1} = 6 0 0 
do. do. 6 per cent. Pref. ee 6 6 В -— 10 0 0 
Metropolitan. . "M M æ. 6 0 == 10 8 8 
do. 4 r oent. Pref. .. 4 4 9 = 8 0 0 
Bt. James’ and Pall Mall .. ee 10 19 6 — 8 18 10 
South London Vis "р a 6 6 : — 9 12 0 
South Metropolitan Pref... .. 1 7 18/9 = 7 0 0 
Westminster Ordinary . .. 68 10 5 — 10 0 0 
TELEGRAPHS AND TELEPHONES, : 
lo-Am. Tel. Pref. ce we -8 6 18) 41 912 10 
AE do. Det. ee m) ud là 18 — B 6 8 
Chile Telephone - P 6 64 — *4 18 3 
Cuba Bub. Ord. ee oe ee 3 7 9 — à he | 15 3 
Bastern Extension se ee oe 8 10 14 — 6 18 0 
Eastern 'Tel. Ord. ee ее ое 8 10 147 d — 6 15 1 
Globe Tel. and Т. Ord. .. oe 8 10 1 — © 7 0 
do. do. Pref, .. vs 6 6 T + } 6 17 3 
Great Northern Tel. не „„_ B — al — 915 6 
Indo-European eo ee ee 18 10 B5 — 7 2 10 
Marconi te" 2x - © 25 B!! + IN 615 6 
Oriental Telephone Ord. .. . 10 12 97. — *4 18 4 
United R. Plate Tel. 8 75 —1 ‘ll 4 
West India and Panama „ M8 Nil s — Nil 
Western Telegraph.. . В 10 1 — * 9 0 
Номе RAILS. 
Central London Ord. Assented .. 4 4 443 — 819 9 
Metropolitan oe ee ee ee 1 1 20 + à = 6 5 Q 
do. District oe ee Nil N 15 = Nil 
Underground Electrio Ordinary.. Nil Nil 11 — Nil 
do. do. “A” . Nil Nil 4,6 — Nil 
do. do. Income 5 é — 6 14 6 
° ForREIGN Trams, &c. 
Anglo-Arg. Trams. First Pref. .. Nil 53 За — 8 3 0 
do. do. 5 Deb. ee 6 6 60 —, 8 6 8 
Brazil Tractiong  .. is . Nil — 47 —2 — 
Bombay Electric Pref, .. ёа 6 6 18 — 410 8 
British Columbia Eleo. Rly. Pfce. b 5 57 — В 18 10 
do. do. Preferrred 2l Б 5 +8 9 7 0 
do, do. Deferred N 8 5 +8 514 8 
do. do. eb. ee 8 Б — 8 2 0 
Mexico Trams5 percent. Bonds.. N 1 8l +8 Nil 
do. 6 per cent. Bonds.. Nil Nil 2 +8 Nil 
Mexican Light Common .. .. Nil Nil 1 — Nil 
do. Pref. ae -- Nil Nil 21 +2 мп 
до, Ist Bonds.. . Nil Nil 46 +88 — 
MANUFACTURING COMPANIES., 
Babcock & Wilcox .. ©» 15 15 dard — 65 14 4 
British Aluminium Ord, .. .. 10 10 1 — 9 8 2 
British Insulated Ord. .. . 124 15 14 — 8 28 
Callenders es vs ee 25 15 lj — 9 12 0 
57 64 Pref, ee ee ee 64 6à 18,9 т 6 18 8 
Castner. Kellner m ere .. 20 17 Зіха — 5 4 7 
Crompton Ord. 875 .. 10 — 92/- — 9 110 
Edison-Swan, A" xs .. 10 — 114 + ё 712 4 
do. do. 5 per cent. Deb б 5 794 — 6 5 9 
Electrlo Construction ба .. 10 — 21/- — 9 10 6 
Gen. Elec. Pref. ee ee ee 64 64 18/6 eas. 7 0 6 
do. Ord, ee ee ee 10 v 82/6 — N 8 0 
Henloy ee ee ee ee 25 15 1{ — 8 0 0 
do. 49 Pref.. es ee ee 43 é$ 84 — 6 18 R 
India- Rubber. - os 4 10 — 13} — 11 0 
Met,-Vickers Pref, .. we oo = 8 2i — Jy 7 2 8 
Biemens Ord... га "T „ 10 10 26/- — 97 18 10 
Telegraph Oon, СЫ ee ee 50 20 214 -— 66 11 


* Dividends paid f: ee of Inoome Тах, 
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.POWER FACTOR FROM THE BUSINESS MAN'S POINT 


OF VIEW. 


[SOME COMMENTS FROM A CORRESPONDENT. | 


A SIMPLE explanation of a subject may contain incom- 
plete statements, but it ought not to include any that 
аге misleading or open to question with regard to their 
correctness. There are so many partg of Mr. Turnbull’s 
article on Power Factor in the ELECTRICAL Review for 
June 4th, 1920, that seem to be both incorrect and 
misleading that some comment on them is necessary. 
Supply companies are indeed desirous of charging for 
the units they deliver on a sliding scale based on power 
factor, but surely the difficulty is rather the lack of 
a meter which will register adequately according to such 
a scale than the impossibility of making the consumer 
pay for something he dees not understand. We all pay 
for things that we neither understand nor ever think of 
trying to understand ; we are doing so now for services 
alleged to be rendered in connection with cheese and 
coal and clothes and many other things beginning with 
e, besides several that do not begin with c.“ Why 
is wattless current any more ‘‘ elusive " than any other 
sort of current? Апа does any consumer actually 
" understand " what he is paying for, even in the 
simplest case? If wattless current is explained so that 
it is ''elusive," it is not necessarily the fault of the 
consumer or of the current. 

For wattless current, in spite of what Mr. Turnbull 
suggests, has a useful function. The analogy of the 
bank is almost altogether fallacious. The £30 that 
i8 bandied about is of no use either to the bank or to 
the customer, but the “© oscillating current, to use Mr. 
Turnbull's good and illuminating phrase, is of so much 
use to the motor that it would not be a motor at all 
without it. It is, in fact, its magnetising current, and 
is, therefore, absolutely essential to its working. So it 
is not correct to write of a motor drawing more current 
from the mains than it requires. It draws all the time 
just what it needs, neither more nor less. It is perfectlv 
true that. other things being equal, an alternating 
current motor will take more current from the mains, 
the lower its power factor is, but the whole problem is 
one of compromise, and is solved by answering the 
question whether it is cheaper to put copper in the 
mains and elsewhere to accommodate the larger current, 
or to provide a more expensive motor which will work 
with less current? And the fact that induction motors 
without power factor correction are so largely used seeins 
to show that that is, on the whole, the cheapest practice 
іп the case of alternating current supply. But if cer- 
tain consumers ure utilising an undue share of the 
mains and plant by having motors with an abnormally 
low power factor, they should be asked to pay something 
towards the cost of the plant that they use more than 
their neighbours. Even then, it may be cheaper for 
them to do so than to improve their power factor. 

There is apparently some confusion between horse 
power and current in parts of the article. An ''ordi- 
nary measuring instrument," presumably an ammeter, 
would show a greater current than would be taken at 
unitv power factor, but what ''ordinary measuring 
instrument " will show a consumption of 130 н.р. in а 
circuit using only 100 f. P.? If it does, its place is in 
the repair shop or on the scrap heap. An indicator dia- 
gram taken from the engine driving the generator would 
not show it, except that a little extra power is used to 
supply the losses due to the additional current. The 
article describes a motor which takes 130 н.р. from 
the mains, and returns 30 H.P. to the mains as an 
“© oscillating power." But it is not correct to say that 
the motor takes 130 f. P.; its continuous demand from 
the mains is for just enough power to keep it doing its 
required work. The reference is, no doubt, to a motor 
which, if it had a 100 per cent. power factor, would 
take & certain current, say, 100 ainperes, but actuallv 
takes 130 amperes, because its power factor is less than 
100 per cent. Mr. Turnbull seems to suggest at several 


€ 


points that 30 amiperes is the value of the “ oscillating 
current "' in such а case; it is, however, really 83.1 
amperes. 

lt is perfectly true that means can be used to prevent 
the '"oscillating currents " in the supply mains; but 
“oscillating currents"' must be provided somewhere, 
to act as magnetising currents, and if they are not in 
the supply mains they must be elsewhere. Here is the 
crux of the whole matter: Mr. Turnbull says that while 
these correcting devices cost money, they bring about 
a great saving in the cost of supply, which is naturally 
beneficial to users of electric motors." But no: it is 
not ''naturally " beneficial. It is beneficial only if 
the cost of the improvement is less than the cost of 
doing without it. Had these correcting devices been 
as cheap as Mr. Turnbull suggests, would not supply 
companies have provided them to counteract the baleful 
effects of these horrid motors? And is there not at least 
à case for examination, in view of the fact that the 
supply companies have not made a general provision 
of them, whether the additional plant and mains 
that are required to supply current to “© imperfect” 
motors are not cheaper than smaller plant and per- 
fect’? motors? Of course, if the consumer is going to 
pay for the improvement the supply company will 
no doubt be able to make a joyful noise and say, 
`‹ Behold the cheapness of our power!"' But if I were 
to say to Mr. Turnbull, Here is some excellent coffee. 
It costs but one penny a pound, but you will never taste 
coffee as good as this anywhere except here. Only, you 
must provide a solid gold cup to drink it from, as 
otherwise it will poison you." I believe Mr. Turnbull, 
being human, would prefer the old-fashioned coffee in 
the old-fashioned cup, and think it good enough; and 
he would be right. бо let him tell the business man 
the whole story, lest the business man some day, with 
foaming mouth, turn and rend him, and his last state 
be worse than his first. | 

Even if а system had a 50 per cent. power factor, the 
cost of plant would not be doubled on account of the 
doubled current. The prime mover would be practi- 
cally the same size, апа an alternator does not double 
its price when its K.v.a. output is doubled; the esti- 
mate is, therefore, hopelessly fallacious. It is unfor- 
tunate to use the word efficient as it is used at the 
end of the article, because '' efficiency ’’ in connection 
with a motor has a special technical meaning that is 
wholly apart from the idea of power factor. But, even 
admitting that the efficient motor results in cheap 
energy, Í do not want cheap energy unless I can use it 
cheaply; and І do not find any help in the article 
towards a decision as to the total cost to me of the 
energy 1 аш going to use. In fact, I think Mr. Turn- 
bull's method would leave the consumer in as dense a 
fog, though possibly a different kind of fog, as any 
of the alternative technical explanations he rejects as 
useless. | 

And now, as fools rush in where angels fear to tread, 
I, have my own suggestion to make. Were I the busi- 
ness man, without expert knowledge, to whom Mr. Turn- 
bull was explaining things, I should be very content 
if he just said this to me: ''It pays us, as a supplv 
company, to use what 1s known as alternating current. 
Motors which use this current demand rather a large 
amount of it, but the current they take really represents 
less power than it would do if it were put into certain 
other kinds of apparatus, and the amount required by . 
vour motor of 100 H.P. on our system depends on the 
design of the motor. If we put in an ordinary meter, 
that meter will register, and vou will pay for, just 
the power vou actually use, and the amount of your 
bill will be practically the same, therefore, however 
your motor be designed in respect of its demand for 
additional current, so long as we decide to charge you 
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exactly on the indication of vour meter. I can prove 
this to you experimentally, if you doubt it, but I am 
sure you will take my word for it as an expert. Only 


remember this: Although the meter will register ac- . 


cording to the real power you take, and not according 
to the additional current I have told you of, we have 
to provide means to carry the additional current, and 
so we have to lay out more capital, and you, as a busi- 
ness man, know what that implies; we must have more 
revenue because of it. Now, the motor that demands 
less additional current is more expensive to buy than 
the motor that demands more; if, therefore, you like 
to put in the more expensive inotor, and so reallv allow 
us to increase the capacity of our plant without in- 
creasing its size, we shall ask you to pay us less per 
unit than your neighbour, whose motor requires more 
current for the same power, even though his meter 
registers the same as yours, because he has used more 
of our plant in doing the same work. The total cost 
to you, allowing for the interest on your additional 
outlay, will be about the same, but you will be helping 
us, and I am sure you will be glad to do that." Then 
I, as a plain business man, should say to Mr. Turnbull: 
‘ You, too, are evidently a business man, and I under- 
stand clearly what you have told me. I am perfectly 
willing to help you, especially if it is going to cost me 
nothing." So I should get from him his tariffs, and 
ask the manufacturers for comparative prices for dif- 
ferent designs of motors, on the lines of Mr. Turnbull’s 
explanation ; and I should strike а nice balance between 
debit and credit, and might even feel the richer because 
of the glow of satisfaction within my bosom that at 
last this matter was clear to me. So we should all be 
happy ; апа blessed above all men would be Mr. Turn- 
bull, who had shed light on my darkness, and yet had 
never once mentioned power factor in all that he had 
said. 


FRENCH RAILWAY ELECTRIFICATION. 


Tur French Minister of Public Works formed in November, 
1918, in accordance with the upper chamber of Public Works, 
@ committee to examine the propositions submitted by the 
railway evstems of the Paris-Lyons Mediterranean, the Orleans, 
and the Midi for the electrification of about 10,000 km. of 
the lines of their systems. The committee sent a commission 
of Government and railway engineer specialists to the U.S.A. 
in order to study American practice. Apart from the general 
duty of the Mission, consisting of collecting documents on 
railway electrification and the distribution of electricity at 
high pressure, its principal duty was to find out, on sum- 
ming up all the information gained by study of the Swiss 
and Italian electric railways on one side and the American 
on the other, if a system of electric traction existed for large 
railways distinctly superior to all others, and able to be 
adopted to the exclusion of all others by all the different 
companies interested for the projected electrification in the 
centre and South of France. 

From the four systems in operation, i. e., single-phase, 3- 
phase, single-to-3-phase, and H. T., D.C., the 3-phase had 
already been studied in Italy, where it 1s largely used, but 
not to any appreciable extent elsewhere. Ine single-phase 


had been equally studied in operation in France on the Midi * 


railway and in Switzerland on the Loetchberg lines, and in 
construction on the Swiss Federal Railways, which have 
adopted this system for the gradual electrification of all their 
systems, and in course of construction, for the Gothard rail- 
way. The single-to-3-phase and the H.T., D.C. systems are used 
mostly in the U.S.A., and so became the principal object of 
the Mission's work. At the same time the examination of 
American single-phase installations (25-cycle, while the analo- 
gous French installations are 16-cycle) completed the study 
of monophase installation. 

Information gathered iu the U.S.A. forms the subject of a 
detailed report by M. Manduit, secretary of the Mission, and 
Professor of the Faculty of Science of the University of 
Nancy, France, of which a translated summary from the 
Journal Official de la Republique Francais, August 13th, 1919, 
je given in the General Electric Review. Briefly, the chief 
points set out аге as under :— | | 

The principal lines equipped with monophase current in 
America are suburban lines, but the system is applicable to 
larger lines, and is the same as that of the French Midi, eave 
that the frequency is 25 instead of 16 cycles. The American 
monophase instaliations, especially on account of the high fre- 
quency adopted, and the emplovment of motors often not во 
good as those found on the Midi and in Switzerland, showed 


.and the highest powers. 


an installation less perfect than similar ones in Europe. 
At the same time the etruggle against interference with tele- 
phone and telegraph lines has been carried to considerable 
perfection; also the trolley lines with catenary suspension 
are remarkably well made. Тһе assembled experience of 
France, Switzerland, and America points to the conclusion 
that the monophase system is still far from presenting the 
solution to a number of problems insufficiently solved in 
actual practice, notably the production of a motor capable 
of exerting a heavy torque for & considerable time without 
rotating in order to be able to start heavy trains on important 
grades, and of regenerative braking. Furthermore, the system 
leads to complicated equipment for the protection of neigh- 
bouring telephone circuits, which considerably augments the 
cost of installation. Without this consideration the cost would 
be distinctly less than similar costs with the 3-phase and 
H.T., D.C. systeins, The expenses of maintenance of the rolling 
stock are always higher than in the latter two systems, and 
the motors are less rugged and capable of less overload. 

The single-to-3-phase, or split-phase, system is only em- 
ployed on one line, namely, from Bluefield to Vivian on the 
Norfolk and Western Railway in the Appalachian mountains 
in Virginia, U.S.A., for & length of 48 km., with two or three 
tracks, and numerous curves and grades reaching 20 mun. 
per metre. The locomotives are flexible and robust, but their 
operation brings out mechanical and electrical faults which 
have not been corrected up to the present in an adequate 
fashion, and on account of which the installation may be 
considered to be as yet only in the test period. The main- 
tenance expense of the rolling stock is greater than that of 
other’ systems. The system, which on first sight appears 
very interesting, has not yet fulfilled the hopes that were 
held out at the commencement. 

The greater part of the inter-urban lines in the U.S.A. 
operate at 1,200 volts p.c. with an overhead trolley wire, and 
many of them are really railways with both passenger and 
freight traffic, and speeds of 60 to 80 km. P.H. are attained. 
The equipment for this voltage is now as standard as that for 
tramways. Equal success has attended the use of 2,400 and 
3,000 volts. All members of the Commission were unanimous 
in considering that the Chicago, Milwaukee, and St. Paul elec- 
trification, by far the most important in the world, was at 
the same time greatly superior to all others on account of 
the excellence of its technical operation from all points of 
view. 

Three-phase power at 100,000 volts is converted by motor- 
generators, each of which consists of а synchronous motor 
апа two D.c. generators mounted on the same shaft and 
coupled electrically in series in such а manner that each pro- 
duces only 1,500 volts at the conunutator. The sub-stations 
аге the most delicate and the most costly part of this traction 
system, but they only number 14, about one to every 50 km., 
and they operate excellently, requiring only three men each 
for continuous operation with capacities of from 4,000 to 
6,000 KW. Ву the use of flash barriers on the commutators 
and of high-speed circuit breakers in the main line accidents 
resulting from flash overs have been eliminated. The excel. 
lence of the installation of these sub-stations accounts for a 
good deal of the success obtained Бу the H.T., D.C. project. 

At the relatively low pressure of 3,000 volts on the 
trolley wire experience shows that with a double trolley 
wire and а pantograph trolley with а double shoe and quad- 
ruple contact a current of 2,000 amperes із easily obtainable 
at & speed of 80 to 95 km. P.H., and 4,000 amps. at 25 km. 
P.H., Which is more than sufficient for the heaviest trains 
The locomotives are very easy to 
run and operate perfectly, the series D.c. motors being the 
ideal type for traction purposes. They are capable of regenera. 
tive braking, marvellously regulated, which assures the most 
flexible progress on down grades and occasions an important 
economy, of power, wheel tires, and brake shoes. А single 
armature winder with an assistant assures the operation of 
the 336 motors of the 49 locomotives in the service. А single 
locomotive is sufficient to haul passenger trains of 1,000 
Ainerican tons, even on grades of 90 mm. per metre. Freight 
trains of 2,800 American tons are hauled by a eingle locomo- 
tive on grades of 10 mm., the tractive effort being then 32.8 
metric tons. In trains hauled by two locomotives, the second 
inachine is placed in the middle of the train and not at 
the end; in America all freight trains, like the passenger 
trains, are provided with an automatic air brake on every 
car. A considerable advantage of the D.c. system is that the 
interference with telegraph and telephone lines is insignifi- 
cant. In spite of the losses due to conversion from 3-phase 
to D.C., the efficiency of the system is good; 97 watt-hours 
per metric ton kin.. which corresponds to an over-all efficiency 
of 50 per cent. from the point of purchase from the producer 
up to the point of consumption. 

With regard to the conclusions come to relative to the 
choice of an electric traction systein, the writer of the report. 
on account of the remarkable results in America with 3,000. 
volt D.C., does not hesitate to formally conclude in favour 
of the adoption of this system," and he believes it to be 
‘actually the only system suitable for the electrification of 
heavy traction lines." The р.с. system presents the incon- 
venience of being a little more expensive in first cost, on 
account of the rotary sub-stations required, but this is balanced 
һу the fact that frequency changers would have to be еш: 
ployed if the single-phase system were adopted in France. 
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So far as the expense of operation is concerned, the difference 
would not be great, and would not come into consideration 
in the choice of the &ystem. 

It is possible that with the single-phase system, which at 
the first 
large variety of combinations, satisfactory operation may 
some day be obtained, but it is, without a doubt, a fact that 
the actual practice is far from being desirable at the present 
time 


Despite certain advantages obtained in Italy with the 3- 
phase system, it is the opinion of the Mission that it should 
be rejected, especially in consequence of the complexity and 
of the high price of installation and maintenance of the two 
trolley wires. 


WATER POWERS OF BRITISH COLUMBIA.” 


THis is one of the most remarkable of the series of official 
publications yet issued by the Canadian Commission of Con- 
servation, a series which deserves to be more widely known 
than is at present the case. It is now just over ten years 
since the Commission commenced its investigation of the 
character and extent of the various natural resources of 
Canada. A preliminary report in 1911 merely made evident 
the paucity of information concerning the water power re- 
eources of Manitoba, Saskatchewan, Alberta, and British 
Columbia. The deficiency so far as concerned the first-named 
three provinces was made good by a report published in 1916, 
and the present volume (which completes the programme 
undertaken in 1910) is a compendium of data relating to the 
water power resources of British Columbia. Тһе physical 
difüculties of investigating etreams in this province are im- 
mense, and the season available for useful reconnaissance is 
very &hort, since the work has to be performed when the 
streams are neither approaching nor at their floor. The 
eater credit is consequently due to the engineers responsible 
or collecting the data presented. PN 
The opening chapters comprise a statement of guiding 
principles which should govern the conservation and utilisa- 
tion of water power, and a description of the more important 
features which should characterise reliable water power data. 
This information is of quite general applicability, and experi- 
ence has shown that loss of time and waste of effort have 
resulted from ignorance or imperfect knowledge of these 
fundamentals. The abnormal price and short eupplies of coal 
during recent years have aroused widespread interest in 
water-power possibilities. In so far as the latter are techni- 
cally and commercially sound propositions, this awakening of 
interest is all to the good, but the idea is still too prevalent 
that wherever there is running water there is boundless energy 
to be had at next to no cost. Mistakes of this nature are 
by no means confined to the general public; for instance, 
during ten or twelve years preceding 1915, eighteen large 
hydroelectric plant in the U.S.A.—totalling over 600,000 de- 
veloped horse-power, and involving about $125,000,000 invest- 
ment—proved financially unprofitable. It is stated that most 
of these failures have resulted from mistakes of engineers, 
especially in estimating the quantity of water available (the 
errors ranging from 30 to 900 per cent.), and in estimating 
the cost of development (some of the projects costing nearly 
twice the sum estimated). The possibilities of power develop- 
ment from coal must always be considered, both as regards 
direct competition with hydroelectric energy and as a means 
of supplementing the latter санав periods of low water. 
Naturally it is the low water flow which determines the 
maximum output which can be eupplied continuously by a 
water-power station. Estimates should be based on records 
extending backwards for as many years as possible, and the 
normal ratio of flood to minimum flow must be determined. 
Owing to the vast natural storage capacity of the Great Lakes, 
the St. Lawrence river has а more uniform flow than an 
other large river in North America or probably in the world, 
the ratio of flood to minimum flow being only 2 to 1. On 
the Winnipeg river, above English river, the ratio is about 
6 to 1; on the Ottawa river and on the Pend d'Oreille river 
(B.C.) it exceeds 15 to 1; on the Delaware river at Port Jervis 
(N.J.), it is 375 to 1; and there are, of course, many 
streams draining quite large watersheds which dry up during 
the summer. The importance of studying records relating 
to as long е as possible is illustrated by the fact that 
the ratio of flood to minimum flow in the Columbia river at 
Dalles (Oregon) was 28 to 1 average for 37 years, and 
only 15 to 1 during the five-year period ending 1915. Ob- 
viously it would be easy to make serious mistakes even by the 
conservative application of data collected during a period of 
five vears. Similarly a single century-old instance of back- 
ooding may condemn a proposal to dam a stream. Another 
point which is emphasised in the present report is the im- 
‘portance of making the preliminary installation of dams and 
other main works with regard to the possible future develop- 
ment of more power than is at first required. Often a partial 
development unwisely planned has made subsequent full. 
Water Powers of British Columbia." By A. V. White 
and C. J. Vick. 644 pp, 46 plates, 8 maps. Commission of 
Conservation, Ottawa, Canada. (1919.) 


glance shows the advantage of lending itself to а. 


development impossible save at prohibitive cost. The data 
and explanations given in this report make it easy for the 
engineer, and even for the non-technical financier, to deter- 
mine how much useful information there is available con- 
cerning & proposed development, and to check the funda- 
mental figures of flow, head, and storage on which depends 
the possible success of the scheme. Reliance should be placed 
only upon actual measurements, and great caution is needed 
if meteorological records are not available for a period of at 
least ten or fifteen years. | 

The voluminous data concerning the principal streams of 
British Columbia are, naturally, quite unsuitable for treat- 
ment in abstract. The province із divided into five main 
divisions, viz., t heColumbia river and its tributaries; the 
Fraser river and its tributaries; Vancouver island; the main- 
land Pacific Coast north of the Fraser (including the Skeena, 
Nass, and Stikine); and tributaries of the Mackenzie river. 
For each river and its chief tributaries, tables are presented 
specifying the watershed, head, and probable horse-power, 
and giving notes concerning the phere: of the ground and 
the probable method of development. In addition, there is 
a large number of tables of meteorological and hydrometric 
data and others referring to publications of all sorts bearing 
on water-power development in this district. In round figures 
there is from 2 to 3 million 24-hour horse-power available in 
the province, but this total must be considered in relation 
to а great number of factors and conditions which are enu- 
merated in the report. 

Needless to say, the report is absolutely indispensable to 
anyone concerned with hydroelectric projects in British 
Columbia and with the related subjects of domestic and 
municipal supply, agriculture and irrigation, navigation, 
fisheries and riparian rights. The report has also a wider 
function in that its preliminary chapters deal so admirably 
with general questions of water power legislation and policy, 
with the importance of maintaining the balance of Nature. 
and with the fundamental distinctions between water and 
water power. No pains have been spared to prevent the in- 
experienced or the unscrupulous promoter from foisting upon 
the public, projects which are commercially or both technically 
and commercially unsound. Whilst there are enorinous quan- 
tities of water power still undeveloped in various parts of 
the world, it is also a fact that а large percentage of this 
power cannot be developed economically under conditions 
existent now, or likely to be existent, within the next 
century or so. It is desirable that water power be 
developed fully wherever this is economically possible, 
but, on the other hand, it must be remembered that 
most of the best sites are already developed or held bv 
various interests for future development," and that the 
residual power available for development with undoubted 

rofit is strictly limited. Water-power rights should, there- 
ore, be granted with circumspection and under proper safe- 
guards. "The dissemination of generalities concerning enor- 
mous amounts of potential water power is too often part of 
a plan to make easy the acquisition, by interested partiea, of 
{һе most coveted privileges. 


-n 


HYDROELECTRIC POWER TRANSMISSION 
FROM SWITZERLAND TO FRANCE. 


IN the Revue Générale de l'Electricité for May Ist an account 
is given of а scheme which was carried out in 1918-19 to 
enable the Compagnie Lorraine d'Electricité to receive a 
supply of energy trom the power station of the Société Motor 
de Baden, at Goesgen, on the river Aar. The distance is 
185 km. (115 miles), and the pressure adopted was 110,000 
volts, though provisionally the service is being carried on at 
70,000 volts. The project was formulated under the pressure 
of war requirements at the beginning of 1918, by the Com- 
pagnie Générale d'Electricité, at the request of the Ministry 
of Munitions, and took the place of à previous scheme which 
had become unrealisable owing to the war; the frontier was 
to be crossed at Delle, near Belfort. The French and Swiss 
constructors were helped in obtaining the necessary material 
by the Motive Power Department of the Ministry, which 
enabled them to secure uniformity and quick delivery. ‘The 
work was begun in July, 1918, and was completed in one 
vear, the line being put into use on August 10th, 1919. The 
power to be transmitted was 20,000 E. P., necessitating а 
pressure of 110,000 volts, in order that with a power factor 
of 0.8 at Pouxeux, the transformer station of the Lorraine 
Co., the ohmic losses on the 185-km. line should not exceed 
10 per cent., or the pressure drop 15 per cent., and the line 
was built for that pressure; but in order to supply the 70,000- 
volt network of the company without delay, the latter voltage 
was adopted for the time being. 

The power station employs a fall of 17 m. (56 ft.) and a 
flow of 350 m.' (12,300 cu. ft.) per second; it contains six 
sets of 7,600 н.р. each, out of eight provided for, and generatea 
at 8,000 volts, 8-phase, 50 cycles per sec. 

The line traverses mountainous and wooded districts, with 
about half its length in each country; at the frontier post, at 
Delle the energy is metered. The highest point reached by 
the line is at Belfahy, in France, 825 m. (2,700 ft.) above 
sea-level, but it attains nearly the same elevation in Switzer- 
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land. It is carried on 18788 towers, and consists of three copper 
cables of 78 mm.“ (0.12 sq. in.) cross section, supported by 
suspension insulators. A steel cable of 40 mm. à (0.062 sq. in.) 
cross section is suspended above the line and earthed at the 
masts. On the ground that the insulators are the weak points 
of а high-pressure line (45 per cent. of line faults are due 
to them) long spans were adopted, the most economical being 
found to be 180 to 900 m. (600 to 650 ft.); in some cases it 
was necessary to use a span of 300 m. (1,000 ft.), and on the 
Swiss side even upwards of 500 m. (1,600 ft.). 

Two types of towers were used, one for straight runs and 
the other for anchoring and angles. The former has a 
safety factor of over 3, but at road crossings the span is 
shortened to give a factor of safety of 5; the weight of this 
tower is 1,300 kg. (2,866 Ib.). The anchor tower weighs 2,500 
kg. (5,519 Ib.), + in both cases the tower is constructed in 
three sections bolted together. The height of the towers is 
19.7 m. (64.6 ft.), and the lowest conductor is slung at 14 m. 
(46 ft.), so as to give а clearance of about 7 m. between the 
lowest point of the span and the ground. All the towers 
are fixed into concrete foundations. The conductors are sus- 
ended at the corners of a triangle measuring 3 3.25 m. (10.7 

t.) vertically, and 4.5 to 4.75 m. (15 to 15.6 ft.) on the other 
sides. To avoid possible contact between the cables, the sup- 
ports of the two on the same side are staggered. 500 mm. 
(20 in.). Each tower is provided with a copper earth-plate 
400 by 300 by 2.5 mm. (16 by 12 by 01 in.). At railway 
crossings the cables are supported inside a rectangular lattice 
frame, with double chains of insulators. 

Each chain consists of eight porcelain disk elements as a 
rule, but a ninth is added at anchor or angle towers; each 
disk is 250 mm. (9.84 in.) in diameter and weighs 3.6 kg. 
(8 lb.). The complete chain is 1.3 m. (4.26 ft.) in length. 
The breaking strain is 4.900 kg. (9,260 Ib.), and brush dis- 
charge commences (over one element) at 50 Kv.; sparking-over 
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takes place dry at 70 Kv., wet at 47 Kv., and piercing under 
oil at 90 xv. With six elements, wet, sparking-over com- 
mences at 173 Kv., and a complete chain of eight elements 
withstands over 350 кү. dr ry. 

The copper cables have a resistivity of 1.78 microhms per 
cin. at 20 deg. C., and a breaking-stress of 36 kg./mm.* (б1, 000 
lb. per sd, in.). "The working stress does not exceed 8 kg./ 
mm.? (11,400 lb. рег sq. in.). Тһе Schlick coupling sleeve 
is used for joints. 

Anchor towers are provided at intervals of 1,000 to 1,200 In. 
Clearance avenues have. been cut through the woods, so that 
з tree cannot fall on the line. 

The line on French territory required 850 tons of steel in 
542 towers, &c., of which 434 were of the straight-run type; 
200 tons of copper, 29 tons of steel cable, 19,000 insulator 
elements, and 1,200 tons of cement. In the early stages the 
line was built by the labour of Kabvles and Moroccans, until 
demobilisation took place. 

Sectioning stations are provided at four points, dividing the 
line into sections of about 20 km. (12 miles). At the receiving 
station, Pouxeux, electrolytic lightning arresters are installed 
in the open air. At the connecting station, at Delle. pro- 
vision is made for putting in parallel the water-power station 
at Goesgen and the steam-power station of the Lorraine Co. 
at Vincey, for breaking the circuit, and for measuring the 
energy transmitted. The lines first pass through reactance 
coils combined with horn arresters, with three spark gaps. 
and a resistance of 10,000 ohms per phase. These are mounted 
on an external terminal derrick. Inside the station, on the 
upper floor are reactance coils, isolating switches ,and cut-outs 
for the instrument transformers. On the ground floor are 
the circuit-breakers, and instrument transformers. 

Telephonic communication is provided at all terminal and 
sectionising stations. 

It is interesting to note that parallel running between the 
steam station at Vincey and the plant at Goesgen, 930 km. 

apart, is effected without any difficulty. 


AUTOMATIC TRAIN CONTROL. 


AN initial installation of automatic train control has recently 
been completed on the main line of the C. R. I. & P. Railway 
between Blue Island and Joliet, Ill., U.S.A., 21 miles of double 
track in dense passenger and freight tratlic territory. The 
apparatus was designed and manufactured by the Regan 
Satety Devices Co. (Inc.), of New York and Chicago. 

According to the Railway Review, the control system con- 
sists of two elements; the locomotive and tender equipment 
includes à shoe mechanism, speed controller, electro-pneumatic 
valve, relay, battery, and release switch. The roadside 
apparatus consists of a ramp located by the side of the track, 
battery, and relay, connecting the existing signal system. 

The system embraces automatic speed control, as well aa 
automatic stop features. It is of the intermittent electrical 
contact type, but arranged to carry continuous speed control 
through caution territory. In other words, having been actu- 
ated to provide speed control, it operates to restrict the speed 
of the train to a predetermined rate until conditions again 
necessitate unlimited speed or the train to stop, as the case 
may be, depending upon the position of the next signal. The 
speed controller is rigidly bolted to the end of the axle of 
the pony truck wheels and is contained in a dust-proof hous- 
ing. It consists of a centrifugal governor arranged to open 
and close a circuit at any predetermined speed, which is set 
depending upon the class of traffic to which the locomotive is 
assigned. Connection is made to the controlling circuit 
through a stationary junction box to which is connected a 
flexible conduit; a ball bearing is provided to reduce friction 
to a practicable degree and to permit free movement of the 
condulet. 

The electro-pneuinatic valve, located at a point convenient 
for connection to the air brake system, operates in response 
to an electro magnet, and controls the brake pipe pressure and 
the reservoir supply to the engineman’s brake valve. When 
the magnet is de-energised, the valve reduces the brake pipe 
pressure to ensure a service application of the brakes; 
at the same time 1t restricts the reservoir supply, во that the 
brakes cannot be released by the engineman's brake valve. 
The brake pipe pressure may. however, be stil further re- 
duced by the engineman in the same manner as with the 
conductor's emergency valve. 

shoe mechanism consists of a stem, a circuit controller 
and a cylinder housed in a substantial steel case which is 
rigidly bolted to the arch bar of the tender truck or to the 
trailer truck of the locomotive, as the case may be. The 
ое is held in position and in contact while moving over 

a ramp by means of brake pipe pressure in the stem cylinder, 
to which the brake pipe 1s connected. The stem is cored, 
во that should it be broken, а service application of the brakes 
would result. 'The shoe circuit controller operates to substi- 
tute, in a normally closed circuit, energy from the roadside 
battery for that from the storage battery carried on the 
locomotive, also to transmit current of the proper characteris- 
tic from the roadside battery to actuate the locomotive ap- 
paratus and control the train consistent with the indication 
displayed by the block signal. 

The storage battery is of the portable lead type and consists 
of five eclls of 80 ampere-hours capacity, operating through 
resistance. 

The relay is of a 3-position type connected into the circuit 
so a8 to repeat the position of the signal by means of electric 
currents of the several characteristics as may be transmitted 
by the roadside and locomotive apparatus. 

The ramp is made up of angle iron, with a copper insert. 
suitably mounted upon cast iron supports which are rigidly 
bolted to the standard cross ties, a wood block separating 
the ramp iron from the support castings. This ramp is 
patented and very different from any ramp used elsewhere. 
It is 190 ft. long, and is located approximately 160 ft. in 
front of each signal. The ramp and the track are so connected 
with the signal system as to cause the signal to assume the 
stop position in case, for any reason, the ramp circuit is 
de-energised. 

The signal system with which this train control system ів 
operated is of the 3-position, D.c., upper quadrant, bottom- 
post mechanism, semaphore type operated by polarised line 
circuits. The relays and terminals for the ramp circuits are 
housed in the signal case or in a special relay box bolted 
thereto. Connection from the mechanism to the ramp is made 
through conduits. 

In the operation of this system an application of the brakes 
is made by the automatic control apparatus when any of the 
following conditions exist: (a) When a train passes a signal 
in the caution position at an excessive speed... (b) Whenever 
а train exceeds a predetermined speed while running in a 
caution block. (c) At а stop signal, or when a block is 
occupied. 

When an application of the brakes is made by the auto- 
matic control apparatus, release may be made with the 
system in service only :— . 


1. By automatic release. as in caution block territory, when 
the speed is below a predetermined point. 

2. By automatic release, as when passing from caution block 
territory to а clear block. 


3. Bv the engineman operating the release чер to pass а 
stop signal. 
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In the third case the train may then proceed, but only 
under automatic speed control, until the next block signal 
is encountered, when, if the block be clear, unlimited speed 
wil be automatically restored. 

No part of the automatic train control system is located in 
the engine cab, its operation being entirely independent of 
the engineman. It does not in any way interfere with the 
control or operation of the train by the enginemen so long 
as he obeys signal indications. It is intended to operate if, 
for any reason, the engineman fails. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address im our possession, 


The Glory of the Day’s Work. 


Will you kindly allow me to say how very much I appre- 
ciate the article by * Femina ” in your issue of June llth, 
1920, on The Glory of the Day's Work.“ 

If the sentiments therein expressed were firmly implanted 
in the hearts of everyone taking any part in the industrial 
hfe of our nation, and if one and all could realise the value 
of a day's work conscientiously accomplished, both to them- 
selves and the community at large, most of our labour 
troubles would vanish, aud a spirit of contentment with our 
daily round and common task,’’ would prevau. 

I consider the article to be of great value in view of the 
present unrest prevailing. 


Jay Gee. 
June 16th, 1990. 


The Electro-deposition of Iron. 


My attention has been called to the article on the electro- 
deposition of iron appearing in your paper. 

I should like to point out that the process originated in 
my works here. Some undersized gauges for tail shafts for 
the Admiralty were built ‘up here, with very satisfactory re- 
sults. This was communicated to the Air Board, with the 
result that a number of officials visited my works at Sunbury, 
. and the process was taken up bv them and developed for a 
variety of purposes during the war. 

Sherard Cowper-Coles. 

Sunbury-on-Thames, 

June 9th, 1920. 
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Single-phase Meters on Three-phase, Three-wire Systems. 


With reference to the article in the Review of June lith 
re ‘Single-phase Meters on Three-phase, Three-wire Systems.“ 
Mr. Solomon states a fact which ought to be well known to 
all qualified engineers who have to deal with measurement 
of a.c. power. He points out that the proper method is to 
use two single-phase meters connected on the two-wattmeter 
principle, or a three-phase two-element meter. He omits to 
mention the fact that three-phase power in & balanced three- 

hase three-wire circuit can be measured by creating an arti- 
cial neutral point by means of a star resistance and the use of 
a single-phase meter having a constant of 3. 

If E is the star voltage and т the current in the correspond- 
ing meter element, the single-phase meter will read ЕТ cos 4. 

The total power will be З Er cos 9. 

Hence if the meter 1s geared so that the dial reads three 
times the power actually measured, the total three-phase 
power will be registered. 

J. Henderson. 

Glasgow. 

June 15th, 1920. 


A Technical University. 


Your editorial comment on the recent meeting for the 
а of а technical university іп London calls for eome 
reply. 

I will say little with reference to vour views on the mean- 
ing and function of a university, except thatethese views are 
slowly dying out, but the point that I do wish to raise 18 
in what manner the University of London fulfils vour ideal. 
Where in this University ** itself is“ the polish which 18 
imparted by constant association. with one’s fellows in the 
atmosphere inherent to a university"? It mav be found 
in some of the recognised schools of which the Imperial 
College 1з one group. 

The degrees of London have been maintained at the highest 
standard, and are everywhere accepted as second to none, 
yet however highly one values the London degree, one cannot 
but remember that it may only represent a series of examina- 
tiong without the solid background of a college training. In 
my early days, we at the Royal College of Science were taught, 
I think wrongly, to undervalue these diplomas, and some 
of us only regarded the University as a store for serving eut 


Py 


degrees. 


> 


The present need is to provide а technical degree on a par 
with the bachelor, master, and doctor's degrees of the ordi- 
nary universities and known by these names and abbrevia- 
tions, so that the ordinary commercial man and the man 
about town can understand something of the training of the 
holder without having to carefully obtain information of the 
relative merits of the A. R. C. Sc., A. K. C., B. Sc., &c. In 
provincial centres, as far as I know, the modern universities 
fulfil the needs of the times, but in London the case is 
wholly different, for here we have a large group of colleges 
combined for the purpose of technical education, more power- 
ful than the University, and yet without the special privileges 
of & university. 

Now, sr, having shown that the University of London 
(fait accompli) does not fulfil your own ideals as a university, 
I hope you will give the Imperial College of Science your 
influential support in its claim for а charter. 


| F. Peake Sexton. 
Westminster. 
June 15th, 1920. 


[We refer to this subject in our leading columns.—Eps. 
Eec. REv.] 


What is the Contractor Doing? 


I have read with great interest the article which, under the 
above heading, appeared in your issue of June 4th, and from 
many years' experience can fully endorse the remarks of your 
contributor. 

Electra,“ in his reply last week, agrees that there is every 
prospect of а great boom in electric cooking, but prefers 
to wait until the manufacturer has created the demand before 
doing anything himself to foster it. 

This sums up the situation exactly, both are waiting for 
each other, with the result that much profitable business i3 
lost. Have neither of them heard of Co-operation? 

If this can be accomplished there will then be no need for 
further articles like the above, and I venture to suggest that 
their various associations could do much good by putting this 
subject on their agenda for discussion. 

In the meantime the manufacturer can greatly help matters 
forward by providing the contractor with attractive show- 
cards and non-technical pamphlets. Не needs these to make 
sales as much as а miner does his pickaxe to obtain gold. 

The contractor for his part must carry stocks, for it 18 most 
essential he should be in the position to satisfy his customer 
immediately, otherwise the opportunity may be lost. 

With only these two things accomplished, sales will flow 
faster, but 1t still needs the high explosive of organised pub- 
licity to create the mighty volume, and this, in my opinion, 
can only be done by the co-operative efforts of the various 
associations. ' 

What have they to say on the matter? 


June Ast, 1990. 


A. G. Blake. 


Your articles headed ‘‘ What is the Contractor Doing," and 
the subsequent correspondence interests us very greatly. 

We feel that the contractor has, in the past, developed the 
wiring and engineering side of the business only, for the 
reason that the necessity of electric labour-saving appliances 
in the home was not apparent in view of the fact that domestic 
labour was plentiful and inexpensive. Now conditions have 
changed—domestic help is scarce and costly—those fortunaté 
enough to secure апу, must do as our American cousins have 
done in necessity, viz., purchase electric labour-saving ap- 
pliances to retain. the help—those less fortunate must have 
similar appliances to get along without it. In view of this 
double market which is crying out for appliances to aid 
domestic conditions, we are absolutely confident that the 
contractors will not fail to reorganise and develop the com- 
mercial sales side of their business, even more energetically 
than their friends in the States, who a few years ago, utilised 
their shop windows as more or less rubbish dumps,“ but are 
now second to none as merchandising display windows. We, 
as manufacturera realise that without co-operation nothing 
worth while can be accomplished; hence our reason for having 
representatives continually in America, keeping up with the 
times, and profiting by what has already been done. Now 
we have ready some of our co-operative sales help for the 
contractors' use, which will enable them to make good window 
shows of labour-saving appliances which will appeal to the 
womenfolk of this country. 

It may interest your readers to know that we have com- 
plete window display material, showcards, life-size cutouts; 
also we are willing to loan electros to assist their local adver- 
tising. and supply advertising folders for distribution. This 
is only the beginning of what we intend to do to assist our 
contractor friends in their task of building up a sales organisa- 
tion, which most certainly is necessary to them if they are 
to do their part in supplying the existing demands. The 
electrical contractor is as shrewd a business man as there is, 
and will most certainly profit by the unexpected opportunity 
which has arisen, and he will do hia share and thoroughly. 


L. G. Hawkins & Co. 


London, W. C. 
June Ast, 190. 
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Non-Union Labour and Supply Undertakings. 


On behalf of the Rochdale Branch of the E.T.U., I am 
pleased to note that District Council, No. 10 Area (Greater 
London), is taking the same standpoint as we did on March 
lst, 1920, and may say that it has been a great advantage 
to our membership, since our members on the supply staff 
refused to connect any job or installation done by plumbers 
and non-unionists. As noted in another part of your valuable 
journal, the Rochdale supply undertaking has established a 
record in lighting consumers during the year, and placed 
£5,000 to relieve the rates. We hope every E.T.U. branch 
will adopt this stand, which will guarantee quality and work- 
manship to consumers, 


Rochdale. 
June 19th, 1990. 


$ H. Turner. 
Secretary. 


Technical Works. 
. Referring to the article of Mr. Purday, which appeared 


in your issue of April 30th, pressure of business at that time 


caused that particular issue to be put aside for later con- 
sideration; if not too late, I would ПКе to make a few com- 
inents. 

I fully appreciate Mr. Purday's feeling in the matter, having 
inyself helped to get out technical work. | 

Generally speaking, when searching through technical books 
for any special information, one obtains, say, one ounce ol 
hard fact out of 4 or 5 lb. of extraneous matter, which causes 
the cost to be considerable. 

There are several books which, although very valuable in 
themselves, are too expensive to purchase for the small amount 
of special information in each. 

Some works also which come out annually should be re- 
edited, and if before they were issued, the editor or compiler 
of such books would communicate with engineers (dealing 
practically with the various subjects) һе would often obtain 
valuable assistance. 

I know of one book which I sent for, and after some diff- 
culty I found one paragraph dealing with the particular 
subject in which I was interested. Ihis paragraph was in- 
correct and out of date. | | 

There аге very few books dealing specifically with one 
subject or branch of engineering, probably because the demand 
for them would not be satisfactory. Even when such a book 
is compiled, i& is very advisable to carefully consider every 
page before issuing а new edition, as during the past five or 
six years there have been many changes. | | 

For instance, in 1914, a technical book dealing with a 
certain speciality was issued, and a surplus stock of matter 
printed (but not bound up) ready to make up another edition 
in the following year, but in 1919, when a new issue was 
imperative, the surplus sheets were found to be very trouble- 
some, owing to altered conditions, and it was necessary, for 
the time being, to insert a supplement; 16 now means an 
entire revision, and practically a new book. 

Mr. Purday's suggestion that the date should always be 
inserted is very necessary. І adopted the plan of printing 
the year of issue on the cover. 

I enclose copv of the technical book referred to, which 
perhaps you will forward to Mr. Purdav. 

Fred Bland. 


Sheffield. 
June 21st, 1920. 


Government Waste. 


In the Press at the present moment public attention 
is being directed to a series of articles under the above head- 
ing. While these are drawing forth criticisms from all 
quarters it would be entirely misleading tor the public to 


consider that such wilful waste takes place in all Government. 


departments, regarding the wages of their employés. 

Some time ajo an article in the REVIEW drew attention to 
the fact that certain individuals employed by the War De- 
partment in their power stations had not received any benefit 
under the E.P.E.A. Award No. 9,281. However, after more 
than 12 months’ delay, these individuals were put in receipt of 
the above. 

It would be interesting to know whether the Minister. of 
Labour is aware of his sanction of an additional £30 per 
annum to be added to the above award. Up to the present 
it is @ minus quantity, as far as the W.D. stations are con- 
cerned. 

The same article also made reference to the workers now 
coming under the Whitley Council scheme. 

The previous increases of 5s., 3s. and 3s., granted to these 
men has in practically all other concerns been paid, but not 
so to the workers of the War Department, as will be seen from 
the following. 

Some weeks ago a conference was held between delegates 
of a certain union and a representative of the War Office to 
settle the question of wages. However, after the representa- 
tive was informed that certain parts of the district had re- 
cognised the claim, the conference closed, the only result 
being а waste of time on both sides, as nothing is forthcoming. 

It ig argued that the nartv which anproves and sanctions 
these awards cannot take the lead, therefore, the humble 
employés must sit tight and wait and see if there is 


anything left after the squandering is finished. The upset 
and discontent in various central stations between employer 
and employed cannot be wondered at when the very thing 
we are striving to conquer in this country at the present 
аи being put into practice by these Government depart. 
ments. 

But there is an end to everything, the inevitable clash ія 
bound to come sooner or later, and the Government, as in 
the majority of cases, must be considered as the ringleaders 
of the present dissatisfaction amongst workers. | 

Otozel. 


Distribution Mains for new Housing Schemes. 


The article in your issue of the 18th inst., by Mr. Wilson, 
ain superintendent of Maidstone; is most valuable and 
timely. 

The very arrangement of the new colonies, giving as it does 
more space between the houses and more irregular outline 
than the stereotyped form of street, increases the cost of ser- 
vice work, and consideration of this distribution problem to 
small properties is urgently required. 

Some years ago an opportunity arose for providing elec- 
tricity supply to a new and comparatively large estate of small 
villas, built, however, on comparatively old-fashioned lines; 
that is to say, in rows, and with small gardens. 

In this case the supply was distributed in the form of 
single-phase А.С., and the method adopted which proved 
inexpensive and satisfactory—was to lay down each side of 
each road опе lead-covered armoured cable consisting of four 
cores, two outers and one neutral for balanced three-wire 
single-phase supply, and in addition one switch wire for public 
lighting. 

This cable was not looped into the houses, services being 
put on in the old-fashioned manner with T” joints. 

The public Jamps were also connected in the same way. 
but through the switch wire so that & large number could 
be turrned ‘оп and "off in groups from a central point. 

At the junctions of roads a public lamp was fitted, the post 
having а special and enlarged base containing simple link 
year to which the various cables at that point were brought, 
constituting in fact а small feeder pillar. 

This arrangement worked very well, permitting services 
to be put on from time to time with minimum expense, made 
sectionising and testing easy, and provided for an inexpensive 
form of street lighting control. 

The provision of a small switch wire in the main cable was 
probably not new, but is certainly worthy of attention even 
if publie lighting is not immediately required, as the extra 
cost is very small. There are perhaps manufacturing diffi- 
culties in including the small switch wire in a cable of which 
the other cores are relatively large, but for the requirements 
of the ordinary housing colony, runs of i to 4 mile from 
transformer kiosks, and work of that kind, the method offers 
many advantages, 

The British Electrical Development 
Association, Inc. 
London, W.C. 2. 
June Aart, 1990. 


Situations Vacant. 


With reference to the correspondence appearing in the 
ELERTRICAL REVIEW with regard to the use of box numbers by 
advertisers, I think that it will interest your readers to con- 
sider the question from the advertiser's point of view. 

I wish first of all to etate that I am not an employer, but 
an employé (also & trade unionist) engaged by a large 
of engineers. Amongst my duties for my principals I have 
to engage assistants for various positions. 

During the past years, baving read many letters in the 
ELECTRICAL REVIEW on the inuch-debated subject of using 
box numbers by advertisers, I sided with the views expresse 
by your many correspondents, that this system of advertising 
vacant positions was а pernicious one. I therefore determined 
when advertising to use my firm's name and address; but 
after a few trials I had to revert to the box number again. 
as the results obtained by giving & name and address can 
hardly be credited. In reply to an advertisement, I have 
received at times hundreds of applications for a job, and then 
the trouble commences. Customers and friends will telephone 
or write asking that their friend Mr. So-and-So should be 
given the appointment, rarely discriminating whether the 
man's qualifications are suitable or not. І am not exaggerat- 
ing when I state it is the rule rather than the exception to 
get a large number of these appeals, and in addition, although 
an advertisement may distinctly state that application is to be 
made by letter only, applicants from near and far will per- 
sistently call, resulting in a great loss of time to themselves 
and the advertisers. Now, most of the firms that use a box 
number are manufacturers. and from the above facts one can 
easily realise it would not be good policy on their part to risk 
the goodwill of various customers and their friends by creat- 
ing disappointment. 

Again, on the question of ''etate salary," I am afraid that 
this ie primarily attributable to certain applicante, who, when 
applying for a position, and where a definite salary is offered. 
endeavour to secure the job by offering to take it at a lower 
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figure. 1 am sorry to state that in my experience I have had 
such offers. Needless to state, with any reputable firm these 
applicationg find their way to the waste-paper basket. How- 
ever, in these days, there should not be any trouble in the 
question of state salary,” as every staff engineer should join 
either the E.P.E.A. or the S.T.E., whose officials will assist 
them in every way on this particular point. My view is, that 
where an applicant replies to an advertisement under & box 
number he is fairly sure of a square deal, since his application 
is considered on his merits alone. 
Resident Engineer. 


[This correspondence is now closed.—Eps. Erec. Rev.] 


Staff Salaries and Conditions of Service. 


In the ELECTRICAL. Review of June 4th appeared a leading 
article headed Situations Vacant," which, after commentin 
pithily on some of the practices of certain employers, issue 
an invitation to the Society of Technical Engineers to abandon 
its secretive attitude. In the same week's issue of The Elec- 
trician there appeared two leaderettes referring to the recently- 
made agreement between the employers and staffs of the 
electrical supply industry. The latter of these two articles 
sounded & note of warning about the dangers of standardisa- 
tion of salaries. 

During the last few months such comments, usually brief, 
and directed towards one particular section of the general 
problem, have become increasingly common, but so far no 
general résumé of the whole subject covered by the title above 
has appeared in any of the technical papers concerned. 

I think we are justified in assuming from the evidence that 

the engineer, both electrical and mechanical, long-suffering 
though he may be, is at last becoming vocal under the pres- 
sure of conditions which, bad as they have been during the last 
two decades, are fast becoming almost intolerable. 
. There is a deal of confused thinking about the subject, and 
it will be my attempt in this article to focus attention upon 
what appear to be the fundamental points requiring con- 
sideration. 

I think that the following summary: will meet with the 
agreement of all concerned :— 

1. That in relation to other professions and businesses de- 
manding the same degree of education, training and eense 
of responsibility, the electrical engineer was very poorly paid 
even before the war, and his conditions of service were often 
unnecessarily harsh. 

2. That advances of salary, especially in the higher grades, 
during the last five years, have been totally disproportionate 
to the increase in cost of maintenance of a home and family, 
and conditions of service have deteriorated rather than im- 
proved. : 

3. That only by raising the remuneration and improving 
the conditions of service of the average man shall we obtain 
a contented staff fitted to give its whole mind to its special 
task of increasing the efficiency of the joint action of Capital 
and Labour. | 

4. That whatever the defects and dangers of association may 
be it is an incontrovertible fact that association with other 
individuals and groups is usually necessary before any improve- 
ment in the conditions of the general mass of those atfected 
can be secured. 

5. That failing the central station staffs, which are repre- 
sented by the E.P.E.A., no section of the industry has a staff 
association which is of the slightest use to it. 

It may be said that the S.T.E. represents other sections 
of the industry, but it is at least doubtful whether this is 
really the case or not. In the opinions of many engineers 
who have watched the operations of this concern, both from 
the inside and the outside, 16 seems clear that as at present 
constituted and directed, this society is likelv to be of very 
little use. I would go further, and would say that personally 
I have come to the conclusion that the symptoms indicate 
that it has fallen a victim to an infantile form of that most 
insidious of all association diseases. namely, paralysis. 

In evidence of this, I call attention to the apparent abandon- 
ment by its Council of all attempts to adequately control the 
actions of its paid servants, and its failure to publicly pro- 
claim а definite policy and secure the help of the technical 
journals and friendlv employers. | 

The Society's public, or rather semi-public utterances, are 
chieflv noticeable for their contradictory character. and the 
fact that thev never by any chance indicate that there 1з 
any real guiding principle or inspiration behind its efforts. 
At one of the propaganda meetings which I attended, the 
speakers, almost without exception, voiced adherence to a 
policy which it is compiimentary to describe as wholly op- 
portunist and unworthy of any association with any real idea 
of its own dignity or that of its members. 

I fear that at present the S.T.E. is not merely useless, but 
is actually dangerous, because it is still occupying the time 
of men who might more usefully help а real and progressive 
association, and it is at the same time making enemies even 
amongst those employers who sympathise with the legitimate 
aims and objects of the profession as a whole. 

In this connection it must not be forgotten thet whilst 
many employers show that they fully appreciate the position, 
they, after all, are in the minority, and are restricted from 
giving full effect to their views by the force of competition, 


and occasionally by the operations of their various employers' 
associations. МЕ 

The central station staffs agreement referred to above, 
should be welcomed by all electrical men, for the reaeon that 
if salaries and conditions can be improved in this branch, 
bound down as it is by limitations on its charges for eervices 
rendered, &c., these improved ealaries will eventually form 
the base for further improvement in the other branches of 
the industry which are not so bound. 

It may be argued that this will further increase the cost 
of manufacture, and contribute to the much talked of forth- 
coming '' slump," but it does not seem to be generally realised 
that the increases of staff pay in electrical manufacturin 
industries have had only a microscopic effect upon the tota 
cost of production. | 

the Electrician, in the article referred to above, drew atten- 
tion to the dangers of standardising salaries, but surely this 
danger only exists if an attempt is made to bind down mem- 
bers of the association not to take more than the basic 
salary. I cannot, in the published reports referring to the 
agreement in question, find any indication that this etupid 
policy of the workmen's trade unions has even been con- 


templated. Provided that there is no such limitation it is 


obvious that the man above the average will etill be able 
to command a higher salary than the basic rate, but whereas, 
if the normal rate were £500 he would have to consider him- 
self well paid at £750, he would probably have no difficulty 
in obtaining £1,100 to 21,900 if the basic rate became, say, 
£800 to £900, and so on throughout all the grades. 

I contend that wha tis required is a real live association 
governed and directed by men of reasonable but determined 
character, who could earn and maintain the respect of the 
employers' representatives, and who would be able to com- 
mand the allegiance of their fellow employés. They must 
be men to whom principle means more than opportunism, 
and to whom secrecy as regards policy and negotiations is 
abhorrent. , 

Further, I think that the efforts of all men who have the 
interests of the industry at heart should be directed towards 
making both employés, staff, and what is usually called 
labour, realise that the technical and management staffs in 
the engineering industry (and for that matter in all industries) 
are, and must remain, a third party in industry. 

They cannot exist without Capital on the one hand, and 
Labour on the other; but nevertheless it is true that neither 
Labour nor Capital can produce anything without them ex- 
cept where the capitalists themselves possess both the neces- 
sary ability and time to direct their own businesses. Such 
cases are becoming more rare every year, although many 
cases of partial direction still exist. | : | 

The staffs cannot ally themselves entirely with Capita] 
because they are after all in the position of workers, and 
they cannot allv themselves definitely with Labour, because 
they must stand as representatives or judges between Capital 
and Labour. | | 

They cannot serve the best interests of either Capital or 
Labour unless they are impartial and free to form and voice 
independent opinions, and they cannot be impartial if they 
are members of an association controlled by either Labour 
or Capital. Nor, being sufficiently conscious of their own 
strength and requirements, need they take up any such false 


position. 
Garton Le Roet. 
June 90th, 1990. 


[We regret that pressure upon our space compels us to hold 
over several letters until next week.—Eps. Erec. REv.] 


е анаа а 


Oversea Transmission.— Mr. Aarstad, chairman of the 
Norwegion Waterfall Commission, has been asked about the 
standpoint he had assumed concerning the possible transmis- 
sion of electrical energy from Norway to Denmark. In reply, 
he is reported to have stated that the question had been put 
before the Commission for the expression of an opinion, and 
they had recommended the dispatch of a friendly reply to 
Denmark's application for the appointment of a joint com- 
mittee. There was no doubt, he said, that Norway could 
give a supply to Denmark, and the commuttee would have 
to consider the extent of such transmission, both technically 
and economically. He apprehended that the Ioue would be 
very costiy on reaching consumers in Denmark. 


Electrical Workers and the Military.—Our Dublin cor- 
respondent writes: In connection with the decision of Dublin 
dockers not to handle military munitions or Ку pace 
the North Wall electric crane men last week refused to work 
the crane for assisting the military in the discharge of stores 
which had arrived from Southampton by the s.s. Agnes 
Duncan. The military then commandeered the electric power 
house belonging to the Dublin Port and Docks Board, but 
the employés there refused to work the plant, and it was 
intimated that if the military themselves attempted to do 
so, the entire electric power at the port would be stopped 
bv the men, all the other crane-drivers refusing to work. This 
would have led to general dislocation. Ultimately the military 
withdrew from the power house, and the employés resumed 
work there as usual. Later, the military discharged the cargo 
of the Agnes Duncan with the aid of the ship's steam winches 
and derricks. оок а «у О. 
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Цей expressly for this journal by Messrs. Serrox-Jones, O'DgLL дир 
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15,316. Electric signalling systems." WesteERN Exsectric Co. June 7th. 

15,317. *' Electrode-locking devices for electric welding machines.“ J. 
Ledwinka. June 7th. (United States, May 19th, 1919.) 

15,326. '' Switch for electrical circuits.” A. Messinger and L. Pap. June 
7th. 

15.335. Electrical fuses of the cartridge type.“ MrIKOPOLITAN-VICKEKS 
ExvectkicaL Co. June 7th. (United States, July oth, 1919.) 


15,336. '' Automatic spark advance for magnetos. С. B. Gousset. June 
7th. (France, June 20th, 1919.) 


15,337. ''Contact-breaker for ignition magnctos." С. В. Gousset. june 
7th. (France, June 20th, 1919.) 

15,338. “ Collector ring for four-cylinder engines without commutator.” G. 
B. Gousset. June 7th. (France, June 20th, 1919.) 

15,344. '' Generation of alternating current.“ British Tuowsos-HousrowN 
Co. June 7th. (United States, October 29th, 1913.) 

15,346. Electric meters.“ BritisH Тномзох-Норзтом Co. and A. P. 
YouNcG. June 7th. 


15.347. Electric lamps." BRTrisH THomson-Houston Co. (General Electric 
Co.). June 7th. 
15.348. Mercury, &c., vapour electric lamps.“ SiLIcia SYNDICATE. June 7th. 
15.349. Manufacture and production oí graphite electrodes.“ UNITED 
Al. K ALI Co., C. L. Ніссімѕ and D. А. PritcHAaRD. June 7th. 


15,350. ‘* Piezoelectric device." A. F. R. Corton and E. W. C. Russkt. 
June 7th. 
15.358. Arc lamps." Е. Portek and J. W. Smitu. June 7th. 


15,378. “ Transmission of messages, &c., by electrical means. 
& ViGcNoLES and А. G. Moore. June 7th. 


15.380. Tubular electric condenser and method of manufacturing same." 
G. Gies. June 7th. (Switzerland, June 16th, 1919.) 

15,399. *'' Electrical power transmission systems." А. M. Taylor. June Rth. 

15,434. Ignition apparatus for internal-combustion engines.“ H. V. 
CHANDLER. June &th. 


15,441. '' Electric. furnaces." B. E. D. Kirspurn (Norske Aktieselskab for 
Elektro-kemisk Industri Norsk Industri-Hypotekbank). June 8th. 


15,449. '' Electrical signalling-apparatus." W. L. WALKER. June Rth. 


15,468. Multi-phase machines.“ SikuENS SCHUCKERTWERKE. June Sth. 
(Germany, December 14th, 1917.) 


15.478. Coupling for magnetos of internal-combustion engines," F. M. 
Papian and Е. К. Кам. june 8th. 

15,485. “ Vibrating-apparatus for sound-signalling." “сха. Ges. June Rth. 
(Germany, October 23rd, 1915.) 

15, 98. Storage battery plates." J. Е. Моххот. June 8th. 


15.517. Apparatus for electric transmission of angular indications.“ A. 
L. RawLiNGS and S. Warn. June Sth. 

15,944. "'' Electrically-operated — curtain-controlling 
CLiPsTONE. June 9th. 

15,570. “t Electro-magnetic drill stand." I.. R. Horns. June 9th. 

15.572. Overhead trolleys for electric tramways, &c., vehicles.“ T. 
BAN EW and D. WII I. lau S. June 9th. 

15.576. Electric push-button switches.” 
Reiss. June 9th. 

15.587. Electric heating apparatus." Sec. ANON. DES ETARLISSEMENTS L. 
BlEKIOT. June 9th. (France, February 5th, 1919.) 

15.590. Sparking plugs, couplings, terminals, &c." J. I. D. and K. D. 
STEVENSON. June 9th. 

15,593. Electro-deposition of metals.“ 
WARREN. June 9th. 


» 


EVERSHED 


mechanism.” F. E. 


E. №. Bray & Bray, MARKHAM & 


К. W. Lawson and A. I. G. 


15.596. Combined electrical conductors and casing therefor.” N. PRENTICE. 
June 9th. 

15,599. '' Device for supporting receivers of desk telephones." D. R. LocH. 
June 3th. 


15.601. '*Sound producers and receivers." Sianal Ges. June 9th. (Ger- 
many, March 9th, 1916.) 

15.602. Electric lamps." British THomsox-Hovuston Co. 
(United States, November 30th, 1917.) 

15.661. Electrical mceasuring-instruments." A. CoeELIN and EbisoN Swan 
Evecikic Co. June 9th. 

15,632. Wireless telegraph valves.” 
ELECTRIC Co. june 9th. 

15,646. Manufacture of  thermo-electric metals апа alloys.” W. C. 
Heraeus Ges. June 9th. 

15, 665. Electro-magnetic clutches and change-speed gearing." Sir C'. 8. 
Forses. June 9th. 

15.659. TeJephone apparatus." P. J. Hacketr. June 9th. 

15.600. “ Signalling circuits." P. J. Hackerr. June 9th. 

15.668. Electrical alarm clock." С. C. Вкоссн. June 10th. 

15.673. *'' Portable electric dust exhauster."’ G. К. Bis». June 10th. 
(France, January 17th. 1914.) 

15,679. Electric. step-by-step. &c., motors." C. L. Watker. June 10th. 

15.687. Electrical contacts for fuse boards, distribution boards, &c.'' B. 
QuakMBYv. June 10th, 

15.002. Electro-magrnetic. mechanism." C. L. Watker June 10th 

15.700. '' Electric switches.“ A. СнкітЕ and R. XETCALFE. June 10th 

15.704. Electric switches." E. Botton and the Coventry Movemest Co. 
June 10th. 

15,7060. *' Electrical appliance for cleaning and polishing." I. 
June luth. 

15.717. Vacuum tubes, &c." Rapiío Cow«MtNiICATION. Co. and J. Scorr- 
Ta4ocGaRT. June lUth. 

15,726. Electrical indicators." J. C. WricHton and EpisoN Swan ELxc- 
tric Co. June 10th. 

15.727. Telephone transmitter.“ 
(Norway, June 22nd, 1914.) 

15,728. *'* Electric lighting apparatus for cycles, &с.° бос, ANON. prs Асто- 
MOBILES ET Cycces РЕСОЕОТ. June lOth. (France, June i3th, 1919.) 

15,731. Telephonic call systems.“ R. C. M. Hastixes. June 10th 


June 3th. 


Е. А. CotipiNG and Еоѕом Swans 


D. Orr. 


Westers Exectric Co. June 10th, 


* 


15,734 ‘ Electricallv-operated implement for cutting crops." 6. FRYER 
June 10th. 

15,740. Electric lamps for motor vehicles." P. Frank and Kyxocnu Lp. 
june 10th. 


15.716. Electrical precipitation of solid materials from gases." J. E. 
LILIENFIELD and Mira! hank UND. METALLUKGISCHE Ges. June 10th. (Ger- 
many, March 6th, 1916.) 

15,775. *' Electro-osmotic separation of substances."  ErrkrRO-OsMOSE. Акт. 
Ges. (Graf. Schwerin Ges.). June lUth. (Germany, April Sth, 1918.) 

15.73]. “ Spark plugs." W. Носѕмах. June 10th. (United States, Novem- 
ber 26th, 1917.) ` 

15,792. ''Swstems of electrical distribution." A. E. Wuirg (U.S. Light & 
Heat Corporation). June 10th. 

15.707. "'Sparking plugs." Н. MWILLIAus. June 10th. 

15,812. '' Handle for electric are welding." J. Dooley. June llth. 


15,814. '' Electric switch.” A. G. Вилем, А. С. Buren & Co., and R. L. 
JENKINSON. june llth. 


15, 880. Electric wiring.“ G. F. A. Stone. June 11th. 
15,857. Telephone systems." Western ELECTRIC Co. June lth. 


15,861. *' Process for manufacture of metallic diaphragms of electrolytic 
cells.“ R. Prcu&kRANZ. June llth. (Switzerland, June th, 1919.) 


15,862. '' Conversion of continuous or direct currents into alternating cur- 
rents.“ F. Вкиыс. June llth. (Germany, March lth, 1919.) 

15.872. High-voltage electric installations." SIEMENS SCHUCKERTWERKE. 
June llth. (Germany, July 30th, 1919.) 

15, 888. Means for preventing actuation of electric switches, gas cocks, 
&c." G. FiNLAY. June llth. i 

15.902. Apparatus for protection of three-phase current circuits." C. 
Zorzi. June llth. 

15,905. “ Electrical insulating bushings.” F. M. Овктом. June IIth. 

15,909. *'' Electrical transformers." Е. pe H. Duval. June 12th. 


15.912. Device for aligning trolley wheels with overhead transmission 
wires." H. GEORGE. June 12th. 


15,924. '' Primary galvanic batteries and electrodes and manufacture of such 
electrodes.” E. W. JUNGNER. June 12th. (Sweden, June 17th, 1919.) 

15,935. Electrical transmission systems." А. M. Taylor. June 12th. 

15,936. ** Electric lamp holders." А. B. Согоѕмітн. June 12th. 

15,947. Electrical transformers." G. SCHROEDER. June 12th. 

15,957. Tuning-instruments for wireless telegraphy and telephony." Н. P. 
Rs. June l2th. 

15,986. ''Systems of electric ship propulsion." 
Со. and D. E. Jewstr. June 12th. 

15,987. ''Dynajno-electric machines." 
Н. W. Taytor. June 12th. 

15,995. Leading-in insulators.” G. V. Twiss. June 12th. 

15.997. Starting, коо and ignition apparatus for internal-com- 
bustion engines." W. B. Мозкз. June 12th. (United States, June 29th, 1917.) 

16.008. Multiple twin telephone and telegraph electric cables." C. К. 
Boiron and British INsuLATED & Неву Castes, LTD. June 12th. 


British Tromson-Houston 


* 


British Тномѕох-Носѕтом Co. and 


PUBLISHED SPECIFICATIONS. 


The aumbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


14946. 


1,434 Mi- TI- SEED ALTE RNATIN C CURRENT MOTORS. British Thomson-Hous fon 
Co. (General Eietric Co.). January 20th, 1916. 043.272.) 


1918. 
7,209. MACHINE-SWITCHING TELEPHONE. EXCHANGE SYSTEMS. 
Co. and L. Polinkowsky. Мау Ist. 1918. (143.277.) 
11,478. ELECTRIC INSULATION, Elektro-Material Ges. April llth, 1918. 
(143,250.) | 


Western Electric 


21919. 

3,693. ELECTRIC FURNACES. M. E. Moore. February l4th, 1919. (148,292.) 

4,057. COUPLINGS FOR PROTECTED OK ARMOURED ELECTRIC CABLES РОК USE 
UNDER М АЛЕК AND ELSEWHERE. V. €. Н. Gibson. February 18th. 1919. 
(143, 308.) 

4.065. REDUCTION OF DISTORTION OF HIGH-FREQUENCY CURRENTS PARTICULARLY 
APPLICABLE TO WIRELESS TELEPHONY. Western Electric Co. February 8th, 1919. 
(143,309.) 

4,387. ASSEMBLING OF ELECTRIC BATTERIES. London Battery Co. апа Е. W. 
Clarke. February 21st, 1919. (143.322. 

4,90). ELECTRICAL AcCUMULATORs. C. Н. Worsnop. 
(143.327 .) 

4,979. ARRANGEMENT AND CONNECTOR FOR JOINTING OF ELECTRICAL WIRES. J. S. 
Mollerhoj. February 24th, 10919. (143,328.) 

4.745. ELECTRIC CONNECTORS. С. Duveau. March 18th. 1914. (123,770.) 

5,185. CuriiNG AND WELDING METALS BY THE ELECTRIC акс. C. G. Conradi. 
March 31d, 1919. (143,331 .) 

8,943. ELECTRIC-LIGHTING SETS MORE ESPECIALLY FOR USE WITH MOTOR-CYCLES. 
Efandem Co., W. Owen and F., E. Cutler. Aprii 9th, 1919. (145,358.) 


February 24th, 1919. 


10,197. MACHINES FOR MAKING BOBBINS FOR ELECTRIC  BAT]ERIES. National 
Carbon Co. January 10th, 1918. (125,99].) 
10,198. MACHINES FOR MAKING BOBBINS FOR ELECTRIC BATTERIES. National 


Carbon Co. January lUth, 1918. (125,322.) 

10.644. ELECTRICAL. TRANSMISSION. DISENGAGING LOCK-SWITCH. J. J. Wheatley. 
April 3Uth, 1919. (143.372.) 

11,123. CONTKOLLING AND REGULATING SYSTEMS РОК DYNAMOS, APPLICABLE ALSO 
АБ MOTOR-SIARIING SYSTEMS. W. J. Rickets. May Sch, 1919. 0143,38.) 

12,613. PORTABLE ELECTRIC LAMP SPECIALLY ADAPTED FOR USE BY POLICE OFFICERS 
ом осту. F. M. Dowty. May 20th, 1919. (143,357.) 

13,527. SPaRKING PLUGS FOR INTERNAL-COMBUSIION ENGINES. L. Macquaire. 
May 2bih, 1919. 143,235.) 

14.464. Strrort FOR ELECTRIC INCANDESCENT Lamers. J. P. Johansson. June 
6th, 1919. (143,404.) Й 

14,977. WIRE COUPLINGS FOR SFAKK-PLUGS. Soc. Anon. des Automobiles et 
Cycles Peugeot. July 23rd, 1518. (130,321.; 

15.050. REGULATING-SYSTEMS FOR DYNAMO-ELFCTKIC MACHINES. W. J. Rickets. 
June loth, 1919. (143.413.) 

15,116. ELECTRIC switcnes. Benjamin Electric, Ltd. 
(132 492.) 

18,637. TRAFFIC-CONTROLLING APPARATUS FOR RAILWAYS AND THE LIKE. 
McKenzie, Holland & Westinghouse Power Signal Co., Н. Н. Dyer and R. G. 
Davey. Juiy 28th, 1919. (143,437.) 

18.711. METHOD OF AND APPAKATUS FOR RECOGNISING AIKCKAFT BY ACOUSTIC 
MEANS AND FOR ACOUSTIC-TELFGRAPHY BETWEEN AIKCRAFI AND THE EARTH. А. 
Bernini. Jury 27th, 1918. (130.605, 

20,830. EKIENOIECE ELECTRIC LAMPS FOR. MOTOK AND OTHER VEHICLES, BOATS, 
AND THE LIKE. B. j. Gripsby. August "in, 1919. (1.448) 

21,586. ELECTRIC MINER У LAMPS. O. Schneider and F. Schlegel. November 
3th, 1918. (145,163.) 

95 127, ELECTRO-M^GNETIC. WAVE N*VICSHiONAL Syrus. M P. Thompson (]. 
Betrenod). September 9th 1919. (143.450. i 

22.173. ArkAKAICS FCR DIMINISHING THE INJURIOUS EFARTHING CURRENTS N 
EARTHED HIGII-PRE C SURE NFIS HAVING A СА! Aci THAL 15 NON-SYMMETRICALLY DIS 
TRIRUTED OVEK THE rast OF THU NYT. Akt. Ges. Brown, Doveri et Cie. De- 
cen. ber 23rd, 1918. (13/,032.) 

25.302. EEC TIC PUSH-BUITON SWITCHES. 
(1.854. Е 

28. 88. FIXING-ARRANGEMFST КОК ELFCTRIC MEASURING INSTRUMENTS, Siemens 
& Halske Akt. Ges. August 33rd, 1918. (145.219.) 

1920. 

579. MAauNETO-ELECTRIC MACHINES WI. OSCILLATING ARMATURES. О. Imray 
(Eisemann Magneto Corporation). January 7th, 10320. (143,480.) 

1.570. METHODS OF PROTECTING ELECTRIC NETWORKS COMPRISING ARMOURED 


CABLES WITH MULgreLe CONDUCTORS. P. M. J. Boucherot and Soc. Alsacienne 
de Constructions Mecaniques May Ist, 1914. (138,075.) 


September 13th, 1918. 


A. Cesaro. February Sth, 1919. 


Vou, LXXXVI, pinsy 
No. 2 2197. 


LONDON: PUBLISHING OFFICE, 4, LUDGATE HILL, E.C. 4. 


BAZON js VO 2 — 


JANUARY. 2, 1920. 


Registered at G. P. O. as a Newspaper and 
Canadían Magasine rate of Postage. 


PRICE 
SIXPENCE 


SUBSCRIPTION Rates, Postage Free: United 


Kingdom and Canada, #1 19s. 6d. per annum.; Colonial and Foreign, £2 1s. 6d. per annum.—Nzw York: D. Van NOSTRAND Co., 25, Park Place, New 
York City. TORONTO, Ont. : Wx. Dawson & SONS, Lro., Manning Chambers. Paris: Borveav & CugviLLET, Librairie, Etrangére, 22, Rue de la Banque, 


Telegraphic Address: 


LITHOLITE 
INSULATORS, Ltd. 


r, Hackney Grove, London, E. 8. 
Phone and Telegrams: Dalston 592, London, 
FIREPROOF AND OTHER GRADES. 
ESTANLISEED NEARLY 90 YEARS. 


pirkby’ “ELO” 


For all purposes for which moulded i in- 

sulation is required specify " ELO "— 

which is water, oil and fireproof. 
"9994949099999 99099929?0999 


FLEMING, BIRKBY & GOODALL, LTD. 
LIVERSEDGE. YORKSHIRE. 


WRIGHT Tel. : Motor." 
Ae. MOTORS. 


D. C. 
WRIGHT MOTORS, Ltd., HALIFAX. 


EVERY DESCRIPTION OF 


SMALL TURNED PARTS and CASTINGS 


for ELECTRICAL ENGINEERS. 
A. MORTON, 
6, Tenby Street North, Birmingham. 


BROOK 


ONE, TWO and THREE-PHASE 
MOTORS. 
See Sup. 46 


SWITCHGEAR 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON 


MICA & MICANITE 
TAYLOR & PETTERS, LTD., 


40, Hatton Garden, London, E.C. 1. 


"Phone: 
4575 Central. See Page ii, 


MOTORS. „ DYNAMOS. 
VICTORIA DyNAMO & MOTOR CO., 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
"hone: Gerrard 1245. 


" Ageekay, Cent., London." 


CHURTON « 


МЕ and Ро үр 


S MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Bee Advertisement thie week, page xxxiil, 


“EMPIRE” 
AUTOMATIC CONTROL 


Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL. LIMITED, GLASGOW. 
TTT —— ut—V:i —- — M 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Advertisement last week, Вар, 80, 


CONNOLLY'S (BLACKLEY), Lo 


for 
WIRES AND CABLES, 


Bee Advertisement this week, p. iii, 


WHITE 
€lectrical Instrument Co., Lid. 


2, 4 & 6, GLOUCESTER ST., 
CLERKENWELL, LONDON, В.С. 1. 
Wire: a Phone: 
Voltograph, London. City, 8660. 
SE —ę— —ut—:4 —u—ęt:ĩ —yV- — — 


ELECTRIC MOTORS. 


One, Two and Three-Phase. 


BRITTAIN'S ELECTRIC MOTOR Co. 
(Late Langdon-Davies Electric Motor Co.), 
110, Cannon Street, London, E.C. 4. 


INSULATING 
- - BEADS -- 


Immediate Delivery. 


HOLDER-HARRIDEN LTD., 


35/37, Noble St., 
London, Е.С. 


Advertisement Index, see page єххіі, 


А В C Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


THE FIRST YEAR 
OF PEACE. 


See page xi. 


Better than Rubber, Leather and Gutta-Perche 


SHUNT REGULATORS. 


MOTOR STARTERS and all classes of Resistance Werk. 


REPAIRS "2&7 MOTOR STARTERS. 


THE SOLENOID REGULATOR CO., 


HIGHGATE SQUARE, CAMP HILL, 


z BIRMINGHAM. 5, eg ne 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 


SWITCHGEAR. 
ELECTRIC MOTOR 
QUND- 


REPAIRS. & ЕМ 
ARMATURE H. DUNN & SON, 


Newington Causeway, 
LONDON. S.E. 1 


THERMIT, LIMITED, 


, {Proprietors : NOBEL'S EXPLOSIVES CO., 
LTD., GLASGOW, 


675, Commercial Road, 
LONDON, E. 14. 


'Phone : 
EAST 4157. 


Tel.: Нор, 1167. 


Grams: 
" FULMEN,' PHONE LONDON." 


Makers dr FULLER, 


WIRES & CABLES, 
ACCUMULATORS, 
BATTERIES, 
CARBONS. 

CHADWELL HEATH, ESSEX. 


INGLEBY & CO., 


ELLAND ROAD, LTD. 
MOTORS LEEDS. 
FOR DIRECT AND | 
Tel. 378, 


ALTERNATING CURRENT 
Delivery from Stock up to 50 H.P. 


4% b. 
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TUDOR 
ACCUMULATORS 


CAN BE OBTAINED 


ENGLISH 
EDISWAN 
EVERYTHING 
ELECTRICAL 


The house of Ediswan is 


the bert upped т de |J ONLY FROM | 


enquiries 
Everything 
Electrical. | 
ENTIRELY BRITISH. | THE 
TUDOR ACCUMULATOR 
—— . е COMPANY, LIMITED, 
: The Edison Swan Electric Co., Lic. 


PONDERS END, MIDDLESEX. 3, Central Bulldings, WESTMINSTER, §.W. 1. 


London and Provincial Depots. 


| 
| 3 
LER а сыиы RR — Telegrams : ''SUBCONICAL, LONDON." — Telephone : VICTORIA 816. 


Works : DUKINFIELD, near MANCHESTER: | 


MICA MICANIT 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 


PHONE 4576 CENTRAL. | 
TELEGRAM&—" MICAYLOR, LON BON.” 


TAYLORG PETTERS, b. 


40, HATTON GARDEN, 


Contractors for Alr Board, War Office and Admiralty Requirements. LONDON, E. C. . 
| CUTTING AND GAUGING OUR SPECIALITY. | = Tha ЛЕЛЕР Hn СО К | PRE. 


BEST QUALITY MICA ONLY, AMD ALL BRITID 


ARORA ELECTRIC FIRE 


Has given universal satisfaction. 


JW hs | NU. WHY? Because OUR patented Element is of HEAVY SECTION aad 
ut (i IT i 18 ; has LOW Currsnt Density, yet it GLOWS at a HIGH TEMPERATURE. 


Low Price, Robust, Cheery, Economical. 


Write for List E (Fires & Cookers) to Sole Manufacturers : 


THE ARORA CO., Loughborough. 


(Proprietors: Mussuneme & Oo., Le) 


е Teiephone: CITY 3115. . | — . . MÀ 


\ Тен r "VANDUARA (ENS +. 
Contractors to NY HM С 
oOvernmer 


"iiti TAPES, WEBS, CORDS, SLEEVING. ‹ 


DELIVERY FROM STOCK 


JOHN MACLENNAN & ^^ 


ЗО, NEWGATE STREET. LONOONM, ЕС. 1. 


ББ. INCRA qt 
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"BLACKLEY ТАРЕ” must be hest! 


TRADE MARK. 


Because more of it is sold than ot 
any other Insulating Tape in the World 
—there is a big demand for it from chose 
who want the best possible tape—they tried the 
rest—but “BLACKLEY tape” was the only one that 
gave ABSOLUTE SATISFACTION—/Aa/s why. it is 
used by most of the GOVERNMENT DEPARTMENTS— 
MUNICIPALITIES — RAILWAY COMPANIES at HOME and 
ABROAD besides CONTRACTING FIRMS—and it is now sold 
under the above TRADE MARK recently granted by SPECIAL 
ORDER of the BOARD OF TRADE. Have you our LIST for reference? 


PATENT 


PATENT 

ENAMEL ENAMELLED 
INSULATED BELL 

WIRE. WIRE. 


ONNOLLY’S RLACKLE 


ШИШИ 5015 MAKERS NEN LACKLEY) 
INSULATED WIRE AND CABLE MANUFACTURERS 


BLACKLEY, MANCHESTER 


THOMAS =: INSULATORS 


‚ә 


H. M. I. 
FANS & MOTORS 


ARE 


Largest Output. 


“Thomas” Suspension Insulators 
are now operating on upwards of 
2500 miles of High Voltage Trans- 
mission Line Circuits in U.S.A. alone. 


pre-EMInenr. | 


А.С. & D.C. 


As used on the 
Hydro-Electric Power Line 
of the Tasmanian Govern- 
а ment. 
EUROPEAN AGENTS: 


J. W. GLADSTONE, Ltd., 


70, Honor Oak Road, LONDON, S.E.23. 


Telegrams and Telephone: No. 1077 Sydenham," London. 


The Last Word in Abre!’ 


A ul ПО 5 


— — GENUINE —-— 


VULCANIZED 
o FIBRE = 


INSULATORS-WASHERS: 
— BUSHES:ETC. — 


MOSSES & MITCHELL 


‘GOLDEN LANE: LONDON: EC: 


SEND US YOUR ENQUIRIES 
FOR 
MOTORS FOR ALL PURPOSES. 


WRITE FOR NEW CATALOGUE TO-DAY :— 


HOGAN ғ WARDROP, 


2, Gresham Buildings, 
Basinghall Street, 
LONDON, E.C. 


TELEGRAMS: “TRIBORD. LONDON.” 


THE BLECTHICAL REVIEW. 


ELECTRIC HOUSEMAID. 


The demand is here, and it is growing 
daily. That leaves us, or rather you, the 
dealer, with the question of supply. 

Have you considered 


"роспіс 


as а profitable business proposition? 
The public demaud for labour-saving 
devices is increasing, and the Premier, 
besides being the most efficient home 
cleaning machine, is being widely adver- 
tised. Hence the demand—which you 
can satisfy. 


[January 2, 1940. 
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=RMINAL 
OXES 


The improved method of grip- 
ping the cable in these boxes— 
a lead cone locked by studs 
and nuts—renders a plumber's 
wiped joint unnecessary. A 
time-saving method—a strong 

joint—a safe bonding grip. 


Send fer Folder Y &. 


Indoor Right- 
Angle Type 
for 3-Core 
Cables work- 
ing at 2,000 


— 


. i to 20,000 
When once your name is on our lists i. Welles 
you become part of the Premier organisa- 
tion and share in the Premier benefits. 
Write to-day for particulars of our Talkos: 


special dealer terms. London Wall 4560 (7 lines? 


ELECTRIC SUCTION CLEANER CO. 
56, VICTORIA STREET, 
LONDON, S.W.1 


Telephone: У1СТОВ1А 6663. 


- Telegrams : 
Henletel Ave., London.” 


HENLEYS TELEGRAPH Wora|s C Le 


BLOMFiELD ST. LONDON WALL.EC.2. 


u 
* eo 


B.K.B. Electric Motors 


BRITISH MANUFACTURE THROUGHOUT, 


THE “F eatherweight.” 


Helping оша motor i for the power 
eveloped. е eatherweig t и totally 
enclosed, has a laminated field and is fitted with 
ball bearings. А high efficiency motor made ів 
all sizes from one-hundredth to one-eighth H.P. 


for direct-current. 


[Ё you are unable to call write 
us your requirements, and 
ask for Samples of Materials. 


OW that we are making 
Lamp Shades on the 
premises we can supply 
you at the best of prices. 
We have designs to suit all 


styles of decoration. Some of | 
the new silks and cretonnes Frame FI., 1/30 H.P., 2600 r. p. m. 
are particularly attractive. | тле 
The colouring is rich and the 2 The B.K.B. Open-protected D.C. 
| material of excellent quality. | Motors—"'/,, to 2 Н.Р. 
| Many of our shades are of 5 of moderate weight; ring lubrication 
unique shapes; original but | throughout. Ample margin of power 
refined; іп the best of taste. well constructed right through and 
P Bonum > ¢ nicely finished. 
| tie ELECTRICAL SUPPLIES Co i 
MH `г55,ТоЧепһат Court Road, London, W. 5 Managing Agents: BERKELEY & YOUNG, Ltd., 
I . UP s СУЕ 3 Stevenage House, 
5 $4 AND AT 10. GREENWOOD STREET, MANCHESTER. |, Phone: Holborn 1150|1. 40-44, HOLBORN VIADUCT, 


"Grams: “Beakaubee, Cent., London.” LONDON, E.C. 1. 
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‘BARE, SILK and COTTON 
COVERED and ENAMELLED 


COPPER & HIGH RESISTANCE 
WIRES, CABLES, SHEET 
STRIP and RIBBON. 


ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES. 


LL WIRES & CORDS. 
TELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. 
MEDICAL CORDS. 


INSULATING MATERIALS 
for all classes of Electrical Apparatus. 


FLEXIBLE CORDS 
of every Construction, Finish and Size. 


Sa 


BRITTAIN’S ELECTRIC MOTOR CO. 


110 CANNON STREET 
LONDON -E:C4 
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THE CONCORDIA ELECTRIC WIRE Co., Ltd., 


TRENT MILLS, NEW SAWLEY, DERBYSHIRE. 


TELEGRAMS: ~ Polianite, Long Eaton." TELEPHONE: Long Eaton 249, 


SILK ^» COTTON covero 


COPPER ~ HIGH RESISTANCE 
WIRES. 


LONDON OFFICE & STORES: 155, Victoria $t., 8. W. I. 1 


M. 


Won the War. 


transmit 
Britain's Power 
ín Peace and 


War 


(Formerly LANGDON-DAVIES) 


Works: EASTDOWN WORKS 
DERMODY ROAD 
LEVVISHAM S E13 
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ND THROUGHOUT THE WAR IN THE R.A.S.C., M.T. Section, 
ny De wer Double Geared Combined Bench and Hand Electric Drill was used throughout the = E 


of the R A.S.C. Repair lorries advertised for sale by the Disposal Board 


as “fitted with Wolf Electric Drill "—without whirh no equipment is complete. A 
ools are British made throughout and are specially designed tor drilling, riming, an 
e motor, switch and gearing are entirely enclosed. All gears are machine 


drilling spindle rans in ball bearing thrust, and ball journal bearings are used throughout. 
DELIVERY FROM STOCK. 


Why not write for our Catalogue to Department "D"? 


WOLF & CO., LTD., 115, Southwark St., London, S E. 


and 6, Warwick Row, Coventry. Pula M I ET 
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Totally Enclosed Control Panel for D. C. Variable 
Speed Motor. 


u»moro--s$o 


A.C. Motor Control Panel. 


THE «ws 


ELECTRIC CONSTRUCTION CO., 


MANUFACTURERS of ALL CLASSES of 
ELECTRICAL PLANT 


LoNDON and WOLVERHAMPTON. 


Head Office: Works : 
Dashwood House, 9, New Broad St., BUSHBURY, 
| LONDON, Е.С. 2. WOLVERHAMPTON. 
Tele. Nos.: 10920 Central ; 2671 Lendon Wall. Tele. Nos.: 75 Wolverhampton ; 430 Wolverhampton 
AGENCIES : 
Representative in Australasia : Agents in Egypt Agents in Japan: 
Mr. Lascelles Farrington, A. M. I. E. E., and the Soudan : : 
Collins House, 360-:66, Collins Street, VVVVVV“““ G0 
MELBOURNE. Messrs. Sayer & Colley, 
Арені in Now Zealand! Khedivial Buildings, Sharia Emad Е! Dine, Addresses: 
g ew Zealand: CAIRO. KOBE.—Head Office, No. 29, Kobe, Japan. 
The Lawrence & Hanson Electrical Co., Ltd., OSAKA.—No. 1, Bangai Honden, Nibancho 
Wellington. Christchurch, Auckland. and Agents іп India : Nishiku, Osaka. 
ew Plymouth. CALCUTTA.—Messrs. Balmer, Lawrie & Co., TOKY%.—Kobiki-cho-6 Chome. , 
Agents in Hong Kong: 103, Clive Street, Calcutta. No. 8, Kyobashi-Ku, Tokyo. 
M Willi , k | 1 KOREA.—30, Naudaimondori, 4, Chome, Seoul, 
E Year ка о, BOMBA Y.—Messrs, Balmer. Lawrie & Co., Korea. 
HONG KONG. Bell Lane Fort, Bombay. FORMOSA.—Taipeh, Formosa. 


Agent for Belgium : Mr. FERNAND ESPIR, 3, East India Avenue, Leadenhall Street, London, E.C. 3, 
and at 33, Rue Zerezo, Brussels. 
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AND COMPANY 


RE CO. and SMITHS, Ltd.). 


‘COPPER WIRE 


All sizes to 001. 


Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


FREDERICK SMITH 


(Incorporated in the LONDON ELECTRIC wi 


100 Per Cent. Conductivity. 


Voo 


TRADE MARK 


COPPER TROLLEY WIRE, 
SPECIAL SECTIONS. 


| 

| 

BRONZE TROLLEY WIRE, 
| 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


| SILICIUM BRONZE WIRE 


"C" QUALITY FOR TELEPHONE LINES, &c. 


— 88 — 
PHOSPHOR BRONZE SPRING WIRE. 


Aluminium Wire and Strip for all E. lectrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


The B.E. Со. (Ge) Limited 


| Coleshill Street Hendon House, LONDON: CITY Hg ee). 
Electrical Works, 57, Upper Thames Street. " DISSIMILAR." € CANNON, 


BIRMINGHAM. LONDON, E.C. 4. „sc., BIRMINGHAM. 


| Established in Birmingham since 1896. 


Manufacturers of many and Suppliers of most Electrical Engineering Requirements. 


B.C. HARDWOOD ADAPTORS. 


BUY OF THE MAKERS. | | 


Let us quote you for all Lighting Accessories Wi 


in current demand for HOME & EXPORT. 
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The “Little Briton” 


VACUUM CLEANER 


A Machine which gives real vacuum and 
known as such by the best electrical houses. 


THE “LITTLE BRITON” IS A 


The Long Experience 


of the THOROUGHLY BRITISH MACHINE. 
66 
"Ever-Ready" 
People 


is behind the 


BRITANNIC. 
DRY CELL. 


Especially suitable for 


TELEPHONES, BELLS, MEDICAL WORK, &c. 
Size 6 x 2} inches. 
LOW INTERNAL RESISTANCE. HIGH Е.М. 
Ask for particulars of our 


Send postcard TO-DAY for terms. 


IGNITION BATTERIES and CELLS. Sol Manufacturers and Patentees : 
Catalogue B.M." giving full particulars and terms from The TURNER ASPIRATORS, Ld., 
The EVER-READY WORKS, |. e ТЕ ees 
Hercules Place, Holloway, LONDON, N. 7. Works: 4, Plough Yard, E. C. 2. 


ELI Be Ш TR TR, 


8˙%0 - 24" 
OPAL SHADES & BOWLS 


AND 


MOST OTHER ACCESSORIES 
IN STOCK. 


PRICES—A postcard will bring them—they are remarkably low. 


F. J. SHENTON & Co. Ltd., 


Offices and Showrooms: 


acia R Boe: 68-9, SHOE LANE, Е.С, 4. БЕНЕН: Сс LONDON. 


(Wrorks: NEW CROSS.) 
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POWER WITH ECONOMY. 


IRRLEES-DIESE 
OIL ENGINES. 


British Made. 


Best and most reliable for Electricity 
Works and Private Power Stations. 


— MT * 
{ | / (x P - 


* 


T ATTE 


И: 
? 


375 B.H.P. Mirrlees-Diesel Engine. 


buy from the Makers with the Longest Experience. 


|MIRRLEES, BICKERTON & DAY, 


LIMITED, 
HAZEL GROVE, STOCKPORT. 
London Office: 122, Cannon Street, E.C.4 


ХИИ 


9790000000006000 or 


To change direction 
of rotation 


The most satisfactory gears for machines 
that are called upon to reverse their 
direction of rotation, such as cranes and 
winding engines, are double-herringbone 


(itroé D 


The teeth of these have apexes in opposite 
directions, consequently this type of Citroen 
Gear runs equally well, forward or backward. 


| HH 


We would like you to have the Citroën 
Gear Catalogue, the best ever issued. 
Write for a copy. 


ИШИДИ ООПТ ШШШ 


THE CITROEN GEAR CO., Ltd., 
MEL „Queen Victoria Street, London, E. C. 4. 
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INSULATING MATERIAL 


EBONITE- VULCANITE 


SHEETS, RODS & TUBES 


IN ALL STOCK SIZES. 


F. M. CARSON, 


121a, BUNHILL ROW, LONDON, E. C. 1. 


PROMPT DELIVERY FROM STOCK 
WELLS'S" FILTERS 


(With Patent Sight-Feed Syphons). 


OVER 23,000 SOLD. 


Invaluable to ALL USERS OF MACHINERY, STEAM, OIL or GAS ENGINES. 


Pay first cost in a 
short time, as dirtied 
oil which has hither- 
to been throw away 
can be filtered and 
used again and again. 


Write for Samples of work 
_ done by the Filter, 


LARGER SIZES 
MADE TO ORDER. 


MAKERS OF OIL STORAGE CABINETS & CISTERNS. 


WELLS? ‘tonno’ LIME & COLOUR WASHER 


(Wallwork & Wells’ Patents). 
Invaluable for 
LIMEWASHING 


Electric Light Stations, Mills, 
Warehouses and Factories. 


OVER '7,000 ого. 


For LIME, WHITING and 
COLD WATER PAINTS. 


Speed 10 to 20 8q.-yds. per min. 


z| SUPERIOR TO BRUSH WORK. 


M 


Manufacturers of 
POWER PLANTS for 
OIL & LEAD PAINTS, 

VARNISHES, &c. 


L.C. WELLS A. LONDON зн, 


DYNAMOS, 
MOTORS, 
STARTERS, 


SWITCHBOARDS. 


MARSHALL & PLUMTREE, Ltd., 


20, High IXolborn, 
LONDON, W.C. 1. 
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D. & S. FACTORY PATTERN 
PATENT DAMPER FUSE DIS-BOARDS. 


ASSEMBLING THE UNITS. 


Absolutely shock-proof. 
The bus-bar, ав well as the other metal work, is entirely buried in the base-plates. 


The spring contacts are attached to the bridges, where they can be easily renewed if 
desired, and not to the fixed base-plates. 


The contact faces at opposite ends of the bridge being at right angles to one another, 


the bridges are self-adjusting and interchangeable. Contact is made by the bridges 
direct on to the bus-bar without any intermediate connections. 


The bridges are of our well-known and highly successful Damper type with easily 
renewable fuse wires. 


Any number of ways can be built up from stock units. 


DORMAN & SMITH 12: 


ORDSAL ELEOTRIOAL WORKS, SALFORD, MANCHESTER. 


LONDON : 17, Victoria Street, Westminster, S.W. | SYDNEY, N.S.W.: 38, Market Street. 


GLASGOW : 40, West Campbel Street. MELBOURNE, VIC. : 507, Fiinders?Street. 
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directions we have been compelled to disappoint our 
gret, but they will the better realise. - 


customers. This we ce 
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THE ELECTRICAL REVIEW, 


the triumph of right, 


HERALDED with the keenness and enthusiasm inspired by 
it is now apparent that we ail 


expected more than was possible of achievement in 


the first ear of Peace. 


Our own record is not unworthy, although in many 


4 


Result: output, 


times; all arrears of 


“floating stocks at Works. 


CABLES.—This department did 


, hot receive similar war stimulus 
^. and our 


extensions їо both 
buildings and machinery were 
compulsorily postponed until 
after the armistice. The demand 
s nce then has been tremendous, 
with the result that. following 
this postponement, we are heavi- 
]y committed, and must necess- 
arily ask the further indulgence 
of our friends in the matter of 
deliveries. e 


BITUMEN INSULATED 
CABLES. — The need for in- 
creased output from our mines 
has multipliede demand for this 
class of cable. To-day that 


war demands: 


Briefly, that is our record and position. 


insistent, but plant extensions 


und conversions are enabling us 


to keep fairly level with it. 


у, 2 * , LOS xn 1 < 
SWITCH-GEAR INSTRU. 
MENTS, etc. — To meet tne- 
requirements of Government and ^ 
Controlled factories during war, ` 
we made considerable extensions - 


in this department. and with 
these added facilities the huge 
demand for reconstruction work 
has not exceeded our output, and 
is being met with reasonable 


. promptitude. 


TRANSFORMERS. —Here 
deliveries are not as favourab'e 
as we could wish. This is conse- 
quent on the rapid development 
of H.T. and B. H. T. transmission 
during the last few years. Con- 
tinual extensions have not met 
the case, and the Jatest under- 


‘taken have, unfortunately, had 


to interfere with production. 
Considerable congestion has re- 
sulted, and must more or less 
prevail until these extensions 
are complete. 


Both would have been better but for the 
common difficulty in securing raw materials. 
Our wish is that they may improve con- 
tinuously in the year ahead, and that our 
customers and friends may share with us 
a great prosperity in 1920. 
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JOHNSON & PHILLIPS Lb. 
CHARLTON, LONDON, S. E.) 


„ RUBBER INSULATED > demand is very great and very ^ 
(v F CABLES.—Here 
соз Were enormous and compelled us 
.2'" " to increase our facilities very 
.*.., * considerably. 
in this year of peace, muitiplied 
„ several 
|... Anormal orders wiped out; and, 
a 95 to- day. prompt supplies from 
th es 
Branches and Agencies assured. 


„„ PAPER INSULATED 
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Four-Bar Jacobean Model loading 
2000 watts with 2, 3 or 4-bar control. 


built to an idea —not to a price. 


Sunco Electric Fires possess many unique features. The 
heating element is robust and gives real red, radiant heat—that 
is felt—not imagined. 


The registered curved front is not only particularly attractive 
but enables the heat to be radiated over a larger area. 


The elements are enclosed in cases which have a distinction 
of their own. Workmanship and finish are of the highest class 
and are unequalled examples of British craftsmanship. 


The price is extremely reasonable in view of the very high 
quality given. 


And yet the price is right. 
List No. 293 gives full particulars of the first models. 


Copies post free on application. 


iS 
ELE CTRICAL com PANY LIMITED 


118—120, PR Cross Road, Londoo, W.C. 2. 
Telegrams: А e > œ Secabilis Ox London. 
Telephone ; . e Gerrard 2291 (3 lines). 
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SUNCO ELECTRIC FIRES 
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STANDARDISATION of CHAINS 


Cutter Forms for Roller Type 1" Pitch and upwards. 


HE Association of BRITISH DRIVING CHAIN MANUFACTURERS has already 
announced the complete Standardisation of Roller Chains, 
and of tooth forms up to jin. pitch. Particulars are given below 
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B of the Association tooth forms for chains of 1 in. pitch and upwards. q? i 
It consists of a ROLLER SEATING, WORKING FACE "a 
and TOPPING CURVES, all of which are arcs of circles. | | 

= The angle of 120 subtending tbe roller seating has its origin at the | | 

B centre of tbe diameter of the roller seating. The working faces are " d E. 

= comparatively flat curves tangential to the roller seating, and the topping * E 2 

curves are tangential to the working faces and of such a radius as to permit of a suitable height of tooth. 3 BE ' 

= = 1111 
Length of | Radius of Radius of Radi : = EB 
= Poller Cutter No. of Teeth adius o adius at H 
Working Pace. Roller Seating.’ Worki , Я Е | 

B Diam. No. to Cut. | L.W. | "ps. ng | or ME Face. Top of Tooth = : | 

= —- — —— Er S —-- = E | 

= 1 9-12 | = 316" 1 ро" 12" = = ‘awe 

6250 2 " 13 19 | 32 | „ 30" “45” = = | 

3 20 and over. 41“ (min.) Я 10:2" (min.) 14“ (max.) z =~ | | 

po - —- — -= | — — 22 i 
1 9-12 | — | 394“ | 1:5" 5" Е = | | 

3 780" 2 ,. зо о ч i 3 75" 'G" : а i 

= | 3 20 and over. | 512“ (min | ; 12775" (min.) 175" (max.) E A 

= : 22 ` Se ese ——— — — — | 

= 1 9-12 | — 475"! ps" 1:5" E | 

= 040" 3 13-19. | uw" | Т ү К” Си = ES 

= | Эрзат бб: 15“ (min) 15°3'' (min.) 21 (maa ) E | 

=i н а = ~ 3 25 = = z 

= 11” 1 2 13-19 50“ " ae '84" E : 

= 3 20 and over | 717" (min-) ! 17:85" (min.) 245" (max) E A | 

= - — — — ecce n : E k 

= І 912 — 651“ 24, 2.4 Е | 

= ras" 43 | 1319 4^ И 60, 96" 5 eee 

= 3 | 20 and over. 82“ (min.) T 204" (min.) 28“ (max.) Е 7 

= 1 | 9-12 = 783" 3°0” 3`0” E 5. 

E 2 13-19 80% А 7:5” 12” E : 

= | 20 and over. | 1'025" (min.) " 255" (min.) 35“ (max.) E | | | 

x PES yee. зш шы, cR — —.— Е | 

| 9-12 = '960" 3'6" 36" Е | | 

1319 90% Е 9:0" 1:44" е. 
20 and over. | 123“ (тіп). | ' р 


Full details of the Association standard Roller Chains and tooth forms can now Бе obtained in 
pamphlet form from the Secretary. Enquiries for chains or cbain gearing should be referred to 


individual members, and not to the Association. 


Members of A.B.D.C.M. Sections. 
BRAMPTON BROS., LTD., BIRMINGHAM 8 AND Моток CYCLE 
"THE COVENTRY" CHAIN CO., LTD., covesme] HEAVY ROLLER AND 
HANS RENOLD, LTD., MANCHESTER INVERTED Toot 
ALFRED APPLEBY CHAIN CO., LTD., BIRMINGHAM! 
PERRY & Co., LTD., BIRMINGHAM ) 
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CYCLE AND MOTOR CYCLE 


— —— 


ASSOCIATION OF 


2 BRITISH DRIVING CHAIN“ |. 
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Bassishaw House, Basinghall Street, LONDON, “Е.С. 2. | | 
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ELECTRICAL PRODUCTS. 


EC ADWELLRE HEATH. LONDON... LL HEATH. LONDON.E J NDON.E. J 


ACCUMULATORS. | 


Sparta.“ Block and Standard Plate Types, for Light, | 
Power, Telegraph and Telephones, Motor Car Ignition, Lighting 
and Starting, &c., &c. 


WIRES & CABLES. 


Vulcanised and Pure Rubber, for Electric Power and Lighting. 
Flexible Cords. 


PRIMARY BATTERIES 


Dry and Inert Cells, Flash Lamp Batteries, Agglomerate Blocks. 


CARBONS. 


Battery, Arc Lamp, Cinema, Projector and Welding. 


CONDENSERS. 
—— 
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The illustrations show a general view of the works and interiors of several of the workshops. 


FULLER’ UNITED ELECTRIC WORKS, LTD., 
Woodland. Works, CHADWELL HEATH, ESSEX. 


Tele.: ILFORD 173 (Private Branch Exchange.) Telegrams: FULLER, CHADWELL HEATH. 


3, NEW STREET, BIRMINGHAM. 200—208, ST. VINCENT STREET, GLASGOW. 
Grams: FULLERITE, BIRMINGHAM. Phone: CENTRAL 3613. Telegrams and Telephone: CENTRAL 2638. 
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WHERE 
CURRENT 


W “TANGENT” V 
ELECTRIC BELLS & ACCESSORIES, 


FOR CONNECTING DIRECT TO 


ELECTRIC LIGHT 
ano POWER MAINS. 


Works Calls, Sound Signals, Fire 
Alarms. "' Rin&-Off" Bells, &c 
Improvement on old-time Steam Bull. 

- Ail ironclad and Fireproof. — 


GENT&CO. 1, 


MANUFACTURING ELECTRICAL ENGINEERS, 
“FARADAY WORKS,” 


LEICESTER. 


LONDON: 26, VICTORIA ST., 
NEWCASTLE-ON-TYNE: 


For durability, economy, 
reliable working, and 
above all, for steady 
light—instal 


“ HINDLEY” . . 
VERTICAL GAS 
ENGINES. S. 


They save space too, but 
let us send you full par- 
ticulars of their advan- 
tages and proof of their 
satisfactory service. 


E. S. HINDLEY & SONS, 


11, Queen Victoria Street, 


For direct coupling London, E.C. 4. 
10 NN jane Works: BOURTON, DORSET 
made in units irom 

3 Te ноа; City 9804, 
10 to 350 B. H. I Teeasrams: Steamport.“ Cannon, 
London. 
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(_PortasLe). 
TACHOMETERS | 


| DELIVERY From STOCK | 


ELLIOTT BROTHERS 


ee Bou ppc 
WESTMINSTER- LONDON - W.C.1. 


Electric 8 General Works, Lid. 


128, Stamford Street, London, S.E. 


TELEPHONE: HOP 5223. TELEGRAMS : " GABIONAGE—FRIARS.” 


Proprietors of 


THE ROBURINE COMPANY, 


Manufacturers of the Best Insulating Materials for all kinds of 
Moulded Pieces, with or without Metal Parts. 


HANDLES, LAMPHOLDERS, COMMUTATORS, BUSHES, PLUGS, 


&e., &c. 


SPECIALISTS IN — 
MoULDED ACCUMULATOR BOXES & LIDS 


For STORAGE BATTERIES, 
TRAIN LIGHTING, 
MOTOR CARS and PORTABLE LAMPS. 


HIGH-TENSION MOULDED INSULATORS 
for POWER and LIGHTING LINES. 


ROBURINE, EBONINE, 
CEGEITE, GUMMITE, 


In Black or Colours. 


ISOLITE, 
INFUSITE. 


——- PRICES QUOTED ON RECEIPT OF DRAWING OR SAMPLE. —— 
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STANDARD TEXT-BOOKS 


For Electrioal Engineers, Artisans and Students. 
THE PRACTICAL ELECTRICIAN'S POCKET BOOK. An 


invaluable work of reference, whioh is recommended by all the electrica! 
journals. 1920 edition (when ready), 28. 64. net. 


QUESTIONS AND SOLUTIONS IN MAGNETISM AND 
ELECTRICITY. (Stagel.) Ву W. J. WHITE, M. I. E. E. Contains solu- 
tions to all questions in mag. and elec. set by the Board of Education and 
the C. and G. Inst., for the years 1907—1913. Illustrated. 23. net. 


HANDY ELECTRICAL DICTIONARY. By W. L. WEBER. 
Thoroughly up-to-date. Contains definitions of over ,800 distinct worda, 
terms and phrases. Cloth, 1s. Gd. net; leatherette, 28. 8d. net. 


THE ELECTRIFICATION OF RAILWAYS. By Professor 
GISBERT КАРР, M.LC.E. A descriptive and well-illustrated work. 4to, 
printed on art paper, with 86 illustrations. 1$. net. 


PRACTICAL. DYNAMO AND MOTOR MANAGEMENT. 
A most useful and practical book. Should be in the possession of every 
maker and user of these machines. 29 illustrations. 84. net. 


A FIRST COURSE OF ELECTRIC LIGHT SWITCHING 
AND TESTING. By MAYCOCK. Comprises fully detailed Practical 
Exercises in Tumbler Switching and in the Testing of Circuits, Sets of 


Problems for Home Work, and Hints on Working Problems. 64 pp., and 
50 illustrations. $d. net. 


"LEKTRIK" LIGHTING CONNECTIONS. A waistcoat pocket- 


book of Lamp Connections. Ву W. P. MAYCOCK. Flexible linen cover. 
144 pp. and 246 illustrations. 6d. net. 


PRACTICAL ILLUMINATION. By JUSTUS ЕСК. M. A., M. I. E. E. 


A useful pocket - book of information for all interested in efficient illumi- 
nation. Highly recommended. 18. net. 


STEAM BOILER CONSTRUCTION. Notes on the Material. 
Construction and Design of Steam Boilers and similar vessels. By E. 
G. HILLER, M.I.C.E. Demy 8vo, 167 pp. and 117 illustrations, 1$. net. 


WORKING OF STEAM BOILERS. By E. G. HILLER, M. Inst. 
C.E., Chief Engineer to the National Boiler and General Insurance Co. 
A book of direct value to every man in charge of steam plant. Fifth 
edition, 147 pp., 85 illus., 1s. 84. net. 


MEMORANDA OF WORKSHOP PRACTICE FOR THE 
USE OF OPERATIVE ENGINEERS. By W. GLENNIE, Assist. Gen. 
Sec. of the A. S. E. An eminently practical book for working Engineers and 
Electricians. Thousands in use. Cloth 8vo, illustrated. Part 1 
Turning; Part II. Fitting. Each, 18. Gd. net. 


ELECTRIC BELLS, ALARMS AND SIGNALLING SYSTEMS. 
By Н. G. WHITE. А book of direct interest to all bell fitters, and to 
colliery signal engineers. 23. Gd. net. In the press. 


TELEPHONE ERECTION AND MAINTENANCE. А Hand- 
book for the Contractor and Wireman. By H. G. WHITE. Recommended 
by the C. and G. Examiners. Illustrated. s. 8d. net. 


DYNAMO AND MOTOR ATTENDANTS AND THEIR 
MACHINES. By FRANK BROADBENT, M.LE.E. А thoroughly 
practical and reliable work, of which over 34,000 copies have already been 
sold. Recommended by the C. and G. Examiners. 3s. 8d. net. 


ELECTRIC MOTORS, DIRECT AND ALTERNATING. By 


D. P. MORETON, B. ., Е.Е. An eminently practica! work, which covers 
the Principles, Construetion, Operation and Maintenance of Motors. 
Limp cloth, 250 pp., 115 illustrations. 6$. net.. 


OXY-ACETYLENE WELDING AND CUTTING, ELECTRIC 
AND THERMIT WELDING. By Н. P. MANLY. Cloth, 8vo, 215 pp., 


56 illustrations. A most useful and instructive work, Clearly written and 
up to date. $$. net. 


ELECTRICAL MEASUREMENTS & METER TESTING. B 
D. P. MORETON. Cloth, 8vo, 328 рр., 191 illustrations, 6$. net. ? 


MOTION PICTURE OPERATION, Stage Electrics and 
illusions. By HORSTMAN and TOUSLEY. The most comprehensive 
book on this subject ever issued. 399 рр. and 216 cuts. 88. net. 


ARMATURE WINDING. Ву C. SYLVESTER. A. M. I. E. E. A 
comprehensive treatise for workers; fully illustrating the theoretical prin- 
ciples and shop practice of armature work. Cl. 8vo. Іо the press. 


THE APPLICATION OF ARC LAMPS TO PRACTICAL 
PURPOSES. By JUSTUS ЕСК, M. A., M.LE.E. A reliable manual for 
arc lamp users, trimmers, ete. Gives clear working diagrams and details 
of the leading types. Cloth,8vo. 2s. 68, net. 


THE TELEGRAPHISTS' GUIDE. By BELL and WILSON. 
The eighth edition of this well-known standard text book is now ready. 
It has been most carefully revised and brought up to date by a technical 
expect of high standing, and сап be recommended to class teachers as the 
best work of its class for students in Telegraphy (Grade I.). Cl. 8 yo, 260 
рр., profusely illustrated. 63. net. 


QUESTIONS AND ANSWERS ABOUT ELECTRICAL 
APPARATUS. By J. W. CRAIG. A very handy work, containing more 
than 200 live practical questions and answers. Absolutely the best set ever 
published for central station operators and men in the repair and trouble 
departments. Cl. 8vo, illustrated, 7s. 6d. net. 

AUTOMATIC TELEPHONY. Describes the Strowger System as 
adopted by the G.P.O. By S. TURNER. 39 рр. 64. net. 


TELEPHONE TROUBLES AND HOW TO FIND THEM. 
On both the magneto and C.B. systems. 18th edition. 7d. net. 


THE TELEGRAPHISTS' AND TELE , 
BOOK. Third edition. Size, 53 in. x 34 in. 5 NOTE 


THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR 
CROTCH. Invaluable to students, asa knowledge of both systems is now 
demanded by the examiners. Cloth 8vo. 2s. net. 

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
TELEPHONY FINAL EXAMINATIONS. Being Questions set by the 


C. K G. Inst. in the Final Exams., 1906 to 1915. With full soluti 
last papers. By H. P. FEW. 1s, Gd. nett. full solutions to the 


. SOLUTIONS IN TELEGRAPHY AND 

(C. and G. exame., i : . P. T 

Fifth edn. In the press. FFC 

A. B. C. OF THE TELEPHONE. A Practical Treatise for all 
who are interested in the subject of Telephones. Covers the theory, 
practice, construction, care and management of telephones and their 
appliances. 352 pp., 964 illustrations. “és. net. 

MANUAL OF RADIO - TELEGRAPHY. By Comdr. 8. S. 
ROBISON, U.. N. The standard text-book for wireless students, Recom- 
mended by the leading teachers. 10s. net. 

AUTOMATIC TELEPHONE PRACTICE. By H. E. HERSHEY, 
A useful and comprehensive book which should be studied carefully by ail 
Telephone Engineers. Cl. 108. net. 

STANDARD TELEPHONE CONSTRUCTION METHODS. 
By FRANK B. HALL. This book contains 250 full-page drawings of 
standard materials and methods of construction ; 280 pages of specifi- 


cations and tables. No detail from sub-station to main distributing frame 
omitted. 21s. net. 


8. RENTELL & CO., LTD., 25, iem, лме, 


WRITE For CaTALOGUE No, 7. 
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JUST PUBLISHED. 
Paper Covers, 1s. Post Free, 1s. 2d. 


THE GOAL CONSUMPTION OF 
POWER PLANTS 


BONUSES FOR COAL SAVING. 


ROBERT H. PARSONS, 
M.Can.Soc.C.E., Assoc.M.Inst.C.E. 


24 Pages. & Diagrams. 


THE ELECTRICAL REVIEW, LTD., 
4, Ludgate Hill, London, Е.С. 4. 
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EXPERIMENTS. 


A volume for all who are 
interested in progress. 


By PHILIP E. EDELMAN, 


Author “Experimental Wireless Stations," Ge. 


Book !.—Selected, Grouped and Graded Experiments 
which may be repeated in a simple manner, including 
some of the most brilliant demonstrations in science. 
physics, chemistry, electricity, wireless communication 
and mechanics. 

Book 2.—The principles of original experimenting in 
science, invention, and the industries together with 
chapters on Indastrial testing and commercial experiments. 


A COMPLETE ACCOUNT OF EXPERIMENTAL WORK 
IN SCIENCE, INVENTION, THE INDUSTRIES AND THE 
AMATEUR FIELD, WITH PRACTICAL INSTRUCTIONS 
AND WORKING DIRECTIONS, ILLUSTRATED WITH 
TABLES, PLATES. ENGRAVINGS AND HALF TONES, 


Price Z8, net, post free 78. 5d. 


Prospectus, free on application, fiom 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4. 
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TELEGRAPH 
SWITCHING SYSTEMS 


By T. F. PURVES, 
Engincer-in-Chief's Department, G.P.O. 


Cloth, 2s. net. Post Free 28. 3d. 


CONTENTS: 
SECTION l.—Early Switching Systems. SECTION 2.— 
Belgian System of Inter communication Switching. 
SECTION 3.—Post Office "Concentrator" System. 


SECTIONS 4 and 5.—London New Intercommunication 
Switching System, Mechanical and Electrical Details. 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4. 
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IEMENS BROTHERS & b 


| MANUFACTURERS OF 


CABLES 


AERIAL, UNDERGROUND, SUBMARINE. 
| Paper Insulated. Rubber Insulated. 
Gutta-Percha Insulated. 
Lead Covered. Armoured. 


CABLE 
ACCESSORIES 


Connection Boxes. 
Service Boxes. 
Insulating Compounds. Tapes. 


Joint Boxes. 


TELEPHONES 


Manual Exchanges. Automatic Exchanges. 
Intercommunication Gets. 


Loud-speaking Telephones. Portable Telephones. 


PRIMARY 
CELLS 


| Fluid and Dry. 


WIRES 


Rubber Coverea. Gutta-Percha Covered. 
Cotton Covered. Silk Covered. 
Asbestos Covered. Enamelled. 
Motor Car Leads. 


TELEGRAPHS 


Inkers. Sounders Relays. 
Keys, ёс. Station Sets. 
Fast-Speed Apparatus. 


LINE 
MATERIAL 


Tubular Poles. Lattice Poles. 
Pole Structures. 
Arms. Brackets. Insulators. 


SIGNALLING 
APPARATUS 


For RAILWAYS— 


(Siemens's All- Electric Power System ) 


and for 
SHIPS, MINES, POWER STATIONS. 


Registered Office: 
PALACE PLACE MANSIONS, KENSINGTON COURT, LONDON, W. 8. 


Telegrams: * SIEMENS, KENS, LONDON." 


Telephone: WESTERN 6349. 


General Offices and Works: 
WOOLWICH, LONDON, S.E. 18. 


Telegrame: * SIEMENS, WOOLWICH." 


Telephone: CITY 6400. 


| 
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Lowest possible prices — quick 
TRANSFORMERS XL 


" ОС: "YA 
All sizes, oil-immersed and air-cooled. T — ‘pyar? 
i 8 M s, Switchl ds, H.T. and L.T. 
GET OUR Gear Healing und Cooking Appl. Electric & Hydr: Jic Li 1165. () TRADE (5 MARK 
London Office and Shou SEA ре" S means ERU 
BUGS CHRISTIAN BERGH ELECIRIC co. LTD., д^... "E — QUALITYSS 
AE a FAN * a 


Bank Chambers, 329, High Keine: 
Works - - - - MALMO, 35Wr.DEN. 


LI TEA LLL TLL 
J. H. HEATHMAN, 


Parson’s Green, v | 
LONDON, S.W. 6. КИ ee TERMINAL BLCCKS. 
City Office :— (aa! Em : 2. 3 or 4 Way. 


35, ALDERSGATE ST., 


; a SS 
Sa = 


a 


ESCAPES, LAMP HOLDER 


| ADAPTOR. @ — dE CONDUIT AND 
FIRE Complete with * 


OTHER BUSHES. 


EXTINGUISHERS, Terminals. к Most. Sizes. 
FIRE HYDRANTS, 


and all Fittings. Deliwery of abowe Articles from Stock. 
ALSO a Goods quoted for on receipt of Sample or Blue Print. 
THE 
LADDERS, TRESTLES, d, '"е IMPROVED SOLIDITE CO., LTD., 
STEPS, TRUCKS, TROLLEYS, A ADVANCE WORKS, JEW'S ROW, 
BARROW S. WANDSWORTH, LONDON, S.W. 18.: 


Phone: Battersea 1688. 


S 
RS 


The THOMSON | SEND US YOUR ENQUIRIES 


ELECTRIC LAMP. |, NOW for 
Strong Nickel-Plated 1 CABLE, 


Case fitted with Re- | "E 

chargeable Accumu- | | ` А 

chargeable Ас ) ACCESSORIES, A 
— eS | CONDUIT. 


L.E. WILSON, R. B. HAND & Co., Ltd., 


ere in ` (Electrical and Mechanical Engineers) 
uad ME 63, High Holborn, London, W.C.1. 


sai.ers GYROMETERS 


(OR SIGHT-SPEED INDICATORS). 


Highest possible efficiency, embody all the desirable features which we have found to 
be necessary in our long experience as manufacturers of this class of instrument for the 
Admiralty and all the leading engine makers, &c. 

Beautifully finished in Hard Black Stove 
Enamel, with Nickel-plated Mountings. Horizontal 
and Vertical Patterns, in 4, 6 and 8-inch Dials. 


Fig. 5116. 
— — =< m Standard Type Gyrometer. 
(As made for the Admiralty, &с,, in large numbers.) 


WE MANUFACTURE ALL KINDS OF HIGH-CLASS RECORDING INSTRUMENTS, PRESSURE 
GAUGES, STEAM PUMPS, AIR COMPRESSORS, VALVES, COCKS, &c., for ail Purposes. 


For Particulars apply to the Makers :— 


Sir W. Н. BAILEY & Co., Ltd., 


Fig. 5 6149 


B.B." Type Gyrometer. ALBION WORKS, MANCHESTER. 
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A STRIKING TESTIMONY. 


We have distributed during the last six months over 150,000 COLUMBIA No. 6 
DRY CELLS without one being returned, substantiating our claims that the 


COLUMBIA No. 6 


(RED LABEL) IS | 


THE FINEST DRY CELL 


FOR TELEPHONE AND BELL USE 


IN THE WORLD. 


We further guarantee that these Cells do not depreciate more than 10% in 
quality while in stock for 12 months. No other cell carries such a guarantee. 


25,000 ALWAYS IN STOCK. 


ALBERT LEE & COMPANY, Ltd., 


8/9, New Zealand Avenue, London, E.C. 1. 
т 


Telephone : City 8008. egrams : ''Shadowless, London.“ 
And at 40, BLACKETT STREET, NEWCASTLE-ON-TYNE. 
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The “ANTHONY” I | 
STANDARD BOILER (2$ Ё 
FEED PUMP en 


for 
Marine and Land Installations. 
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Street, GLASGOW. 
. CmocxaTT & Sons, 61, Darnley Я 
и LEMON & STEWART, Lrp., County Chambers, Westgate Road 

| NEWCASTLE-ON-TYWE. a 
bers, Campo Lane, SHEFFI , 
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Cham 
Davıs-PERrRETT, Lrp., Campo 
A. E. Surruson & Co., The Docks, Bute Street, E TTE 
Reece & Waxes, Canada Chambers, 86, Spring Gardens, jid 
E RICKARD, Parkinson's Chambers, Hustlergate, BRADFORD. 
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PERFECT СНЕСК 


upon the coal consumption of your boilers is assured 
by installing the Avery Patent Automatic 
Boiler Scales. 


No supervision is required, the machines working 
by gravity, and every weighing is recorded. 


AVERY Á Automatic Dept. (L), Soho Foundry, BIRMINGHAM 
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FOR INSULATION TESTING SETS. 


" METROHM 


possesses the following distinctive characteristics : 


FRE E EE 


ra] 


1—It is simple to use, it being only necessary 
to turn the handle and read the insulation resistance on 
the scale, 


2.—It is compact and direct reading, no 
calculation being necessary. 


8.—It is supplied with a Variable Pressure 
Generator—this type being suitable for most testing 
purposes—or with a Constant Pressure Generator, 
which is to be preferred where the electrostatic capacity of 
the circuit exceeds one microfarad. 


4.—It is accurate, the indication being independent 
of the applied pressure. 


Full Particulare supplied: with: Catalogue Sheet No. 37. 


117, Victorla Street, 
westminster: EVERETT EDGCUMB 


Collindale Works, 
HENDON. 


Teleohone : 3020, Victoria. Telephone : 45, Kingsbury. 


RECISTEREO 
TRADE M 


The word MEGGER is the Registered 
Trade Mark for a range of Electrical Instru- 
ments made solely by EVERSHED AND 
VIGNOLES, LTD. 


Every MEGGER instrument embodies 
distinctive features, which give the word 
MEGGER significance not attaching to 
any other mark. 

INDICATING & RECORDING INSTRUMENTS, MEGGER stands for Simplicity, Reliability, 


INSULATING TESTING SETS. Accuracy, Compactness and Convenience. 
SPEED INDICATORS, «с. 


Evershed & Vignoles, Ltd. 


Acton Lane Works, CHISWICK, W. 


Telephone : Chiswick 1370. Telegrams: Dorothea, Chisk, London, 
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| VERITYS p 


WORKS : ASTON, BIRMINGHAM. 


j 


FRONT VIEW | 
CLOSED. | | 
j 


BACK VIEW | 
OPEN. ' | 


STARTER PANEL WITH HINGED BACK. : 


The Illustration shows standard totally enclosed Starting Panel with 
the back of case hinged allowing the box to be swung open for | 
Inspection of resistance and connections. | i | 
This does away with the great trouble of dismantling the Interior р 

when inspection is necessary. The advantage of this Is self-evident. 


—— ——— SALES BRANCHES —— 


LONDON : BIRMINGHAM : BRISTOL : MANCHESTER : NEWCASTLE-ON-TYNE : | 
M. King Street, Phosnix Chambers, 59. Hardman Street. Edinburgh Life Assurance Bulidinge, | 
| Garden, W.C. 2. Ceimore Row. Victoria Street. Deansgate. 21, Mosley Street. | | 
| GLASGOW : LIVERPOOL : | | | 
81. 518. | 
Waterloo Street. Royal Liver Bulidings. 
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Telephone : | Telegrams : 
GERRARD 8887. "LOWTEMCAR, 'PHONE, LONDON." 


Low TEMPERATURE CARBONISATION 


LIMITED 
14/16, Cockspur Street, London, S.W. 1 


TEU UU UYMANIN IIA LAATAN UN 
Capital! - - 1,200,000 


ТОТО 


(The Pioneers of the Low Temperature Carbonisation of Coal) 


We have expended over £1,000,000 in research and we are 
now prepared to Construct and Operate Plants of any size 
for the Low Temperature Carbonisation of Coal. 

Complete recovery of all By-products. 


Perfect Domestic Smokeless Fuel. 


More Oil per ton than any other known process. 


l 
2 
3. Double the usual yield of Pure Motor Spirit. 
4. High Quality Gas at low cost. 

5 


Sulphate of Ammonia. 
Steam for generating Electricity can be raised more cheaply 


by the Gas from our process than by coal. 


Full details sent on application 


Low Temperature Carbonisation Limited 
14/16, COCKSPUR STREET, LONDON, S.W. 1 


(January 2, 1920. 
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"Multum" 


TORCH 
ACCUMULATOR. 


PATENT. BRITISH MADE. 
No heavier than the 
ordinary torch dry 
battery refill. 


* Multum " 
TORCH 
ACCUMULATOR 


is far Superior to the 


pocket lamp type, owing to 
increased hours of burning and reliability. 
SUITABLE FOR INSPECTORS, WATCHMEN & CINEMA USE. 
“Multum” Torch Accumulators fit the standard size two and thr ll “ T ' 

not sulphate, and hold their charge superior to any other form 8 ARY ATA Ary anA dhian jo TEN n 


These Accumulators have received favourable mention from R 
Their service is unlimited, and in addition to the convenience 


“MULTUM” TORCH ACCUMULATOR. “ MULTUM ” TORCH ACCUMULATOR. 
2 VOLTS. SIZE 4j" x tj" WEIGHT 6 ozs. 4 VOLTS. SIZE 7” x LE WEIGHT 9 ozs. 
About 12 hours' Lightat a Charge. 


&ilway Companies’ Engineers and G 


І overnment Departments, 
they provide а considerable saving 


About 10 hours’ Light ata Charge. 
Price €3/- each, Price 10/6 each. 
COMPLETE TORCH WITH CASE, TORCH ACCUMULATOR COMPLETE TORCH WITH CASE, TORCH ACCUMULATOR 
AND BULB. Price &/G each. AND BULB. Price 1£5/. each, 


Subject to Liberal Trade Diseount. 


London Office : 
59, NEW OXFORD ST.. W.C.1, 
Glasgow Offices: 
65, BOTHWELL STREET. 


Telepbenes : 
7083-4-5-6 Central. 


Telegrams 
| " Multum," Manchester. 


D WATER TURBINES. ©) 
PUMPING MACHINERY. 
PAPER and PULP making PLANT. 


PIPE LINES 
for 


WATER POWER 


PLANT. 


BRANCHES : 
PARIS : 68, Rue Caumartim 
TOKIO: No. 1, Yaesu Cho, 1 Cheme. 
AUSTRALASIA: Bank of N. S. W. Chambers, 
Lambton Quay, Wellington. 


8. AMERICA : 65, Rua General Camara, 
Rio de Janeiro. 


CANADA: Boving Hydraulic & Engineering 


Co., Ltd., Lindsay, Ont. S 
~) 


HEAD OFFICE: 
56, Kingsway, LONDON, W.C. 2. 


Telegrams: Jenorten ' Phone London. 
Telephone: 6420 Holborn. 


Works: Stoke-on-Trent, Staffs. 
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TREDEGARS, E 


ELECTRICAL ENGINEERS AND CONTRACTORS. 


Country House Lighting. 
Electric Light Fittings, 


in Metal, Carved Wood and Carton Pierre Gilt 
and Toned Finish to Suit all Periods. 


WORKS: 9a, DIANA PLACE, EUSTON ROAD, N.W. 1. 


. 


N°’ 100 


iL 


CABLE WIRES & FLEX 


With the object of facilitating the ion of Elec- 

tric Light and Power Cables, Engineering 

Standards Association has reduce ecessarily 

izes, and has issued specifications i ich wires 
cross section and not 


ti 
se new standards, 
e made in these sizes only. 


| 5 & 7, BROOK STREET, LONDON, W. 1. 
| 
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DIESEL OIL ENGIN ES. 


BRITISH MADE. 


SPECIAL FEATURES : 
Standard Sizes 


Robust 
Construction. ranging from 80 to 
Highest Class 1020 B, H. P. 
Workmanship 
and Materials. Slow and Medium 
Low Fuel Speeds. 
Consumption. 
Reliability for Open & Enclosed 
tinuous Heavy T 
Duty. Nen 
дег ү саш Most Economical 
Prime Mover for 


of Attention. 
‘Electric Power 


Accessibility and Supply, Oil and 


Interchangeability. | 1 r "—NIÜ ОР 

jp — “4 ИЕ ULLA NE Water Pumping 

Ability to Burn | l IP TER E MEUM “Ss and General 

Low Grade Fuels. & 
Purposes. 


STANDARD THREE-CYLINDER 510 BH.P. OPEN-TYPE ENGINE. 


HICK, HARGREAVES & C^ I 


BOL LIO ENGLAND. 


Manufacturers of HIGH EFFICIENCY CORLISS, DROP VALVE & UNIFLOW STEAM ENGIN 
ES—DIESEL TYPE OIL ENGINES—COND 
PLANTS WITH HICK-BREGUET A anton & ELECTRICALLY-DRIVEN WINDING ENGINES—MILL GEARING. ipa 


. .. Enhance your 


Reputa tion by supplying $ 
аена 
“The Econo." 
Model II. 
A Carefully Designed, | 
Solidly Constructed, 
Fully Guaranteed ;| 


Latest Model. 
— 


lupe Stocks 


Vacuum Cleaners 
. of Proved Merit. 


E 
і 
| type 
| 


An Investment 


forany Home. || are Real Sellers 


and are 
Fully Guaranteed. 


vacuum Cleaner. 


50 Volts to 
250 Volts. 


Prime — | 


Duncan Watson & Co. 


Electrical Engineers, 
61 & 62, Berners Street, London, W.1. 


'Grams : "Kathode, Ox. 
Lon don." 


MAY WE 'SEND YOU YOU PRICES? 


5 ( 2860 
ү "Phones | 2861 Museum. 
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REVOLVING 


CEILING FANS 
12" & 16" D.C. & А.С. 


* 


For any Voltage or Periodicity. 


DESK and BRACKET, 
CEILING, OSCILLATING, 
CABIN, EXHAUST FANS, & 


Зь. NC 
ERCoLE MareLLi & Co ERCOLE MARELLI & Co., LTD. 
о | Fan House, 19/20, Garlick Hill. 
Works: SESTO S. GIOVANNI, | Queen Victoria Street, 
| LONDON, E.C 4. 
MILAN (italy). TELEGRAMS aurette, Cannon, London. 


CRYSELCO 


Manufactured only by the 
All-British Lamp Company, | 


CRYSELCO, LIMITED, 


Kempston Works, 
BEDFORD. 


Telegrams : “ Cryselco, Kempston.” Telephone : 177 Bedford. 
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TTT TZN SEP RSS SEIS 
NEW LINES IN 


99 


Liberal 
Discount. 


Prompt 
Delivery. 


DOMESTIC IRONS, 


us 


м ў — Lp c] 
| РАНИ y 


ART METAL 


FIRES OF 
DISTINCTION, 


“УЛГУ ЛУ УУ UX ca. 
urs INN XX YS YAN 


AND 


HOT PLATES 


2 The ‘Empire.’ 


VOLTAGES. 


QUALITY RIGHT. 


PRICES RIGHT. 


1000 Watts, One Heat. 


; . E : 
Send fer Catalogue. — Post Free. N 


Manufactured by J 
= 
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Thermaglo 


TRADE MARK. 


EVENTUALLY BUY. 


THE FIRE YOU WILL _ 


GLOWING RED HOT 
BARS OF QUARTZ 


AES The HEART of an Electric 
MAKE A ROOM COSY. E nel | 
CNN Gi" 


Fire is the Element. 


HAS YOUR FIRE A 
GOOD HEART ? 


S. 
* we 

“убу, A 

N get - 
« 2.72 y 


Mechanically "Stretched Bare 


Wires become an eyesore owing If not, you cannot expect it to 


to their monotonous repetition. live long. 
Why not try ‘THERMAGLO’? 


“THERMAGLO” FIRES The Fire with an Al HEART. 


ARE PLEASING 


TO THE EYE. Electrically and 


Mechanically Sound. 
PRICES : l ` | Ў 7 à Lah 
£3 10s. to £7 10s. -— 


1500 to 3000 watts 
consumption. 


BRITISH 
Manufacture Throughout. 


WE CAN SUPPLY THESE FIRES 
‚ WITHOUT OUR TRADE MARK 


тут SHOULD YOU REQUIRE IT. 
SEND YOUR ENQUIRIES TO:— | ! 


Quain Electric Company, Limited, Brixton, S.W. 2. 


— 2222222 


ЅТЕАМ МЕТЕВ. 


The Steam Power User must get 
the maximum out of his fuel— 
the situation demands it. Не 
must know, therefore, exactly 
how much steam any particular 
boiler ог battery of  boilers 
is generating, or what any 

3 


\ 


A 


ХУУЗУ 


engine ог unit is consuming. 


By the installation ог Reliable Steam 749 Әә 
Meters large economies can be effected. | 
One Kent Steam Meter recently in- 
stalled is already saving £250 p.a. 
Write for Fally priced Illustrated Catalogues of Steam 


Meters, also Boiler Feed Meters and V. Notch Discharge 
Recorders. 


GEORGE KENT, Ltd., 


199, HIGH HOLBORN, LONDON, W.C. 


Telegrams :—" Kentobin, Westcent, Telephones :—4262 Museum. 
London." 5 linee). 
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Works: LUTON. 
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Have now wu thought | 


One Hundred and one ways 


ken Heater 


The Donkey 
Mater Be ang Problems 


Crads Mark 


Pries 
1 7S. 6d. ** Muartralite’’ 
subject. Stet Mo. 1391, 


Beal Red Hoat. 
It is x bar chances to one The Bonkey Peuter bill help gon ont. If not, another of our Quartzulite heaters bill. 


Wirite to ns on rbrrp Heating Question. 


Write Ге, Descriptive Peaflet— 


che Bastian бшш бп, Xt», 185, Wardour Street, M. 1. 


British Made 


The MELTON 
На Ман Lantern 
for Outdoor Lighting 


COSMOS, OSRAM, | 


Distinctive in appearance and con- MAZDA, BRITANNIA, 


struction. Reflecting surfaces of “gn 
scientifically correct contour for efficient | 
and other makes of 
en. ASSOCIATION LAMPS 
“Thoroughly well ventilated and ) 
VACUUM 


„ Weather-proof. 


1 Vitreous enamelled steel. and HALF-WATT types | 


at recognised Trade 
Discounts & Terms. 


Made in two sizes : 
1. For up to 500 watt lamp. 
2. For up to 1,500 ,, „ 


. Write for full particulars and prices. 


ae mem SC 


| | 
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REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 


HIGH STARTING TORQUE— 
— greater than 3 times full load torque 


LOW STARTING CURRENT— 
—less than 3 times full load current— 


QUICK ACCELERATION— 
—2 to 15 seconds under load— 


THE BRUSHES DO NOT TOUCH 
the commutator after full speed is reached. 


Four points to con- 
sider when you are 
selecting a standard. 


Manufactured 
only by 


CENTURY ELEC- 
TRIC COMPANY, 


19th Pine to Olive Streets, 
St. Louis, Mo., U.S.A. 


Illustrating a 2-н.р. Motor. 


A STOCK OF "CENTURY" MOTORS IS CARRIED IN LONDON BY— 
The Sole British Agents— 


SwepisH GENERAL Eigene, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: К. A. MARPLES, 
Telegrams: '' Autosynoro, Westcent, London," Telephone: Holborn 1703. 
251 


/ 7 d 
| MANCHESTER: FUSE 
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Telephones:—CENTRAL 855 & 856, 


= — А — — 


LEEUS; 


A LIVE SALES DEPOT WITH STOCK IN YOUR DISTRICT. 
SEND US YOUR NEXT ENQUIRY. 


THE METALLIC ELECTRICAL ENG. Co., Lti., 


153, Corporation Street, 


BIRMINGHAM. 


(January 2, 1920. 


HENDRY 


Пом 4 SINGLE STRAND M 
BELTING 


FOR DIFFICULT DRIVES, even when all other kinds of 
flat belts have failed, HENDRYS’ new patent Laminated 
Leather BELTING gives efficient and satisfactory service. 

. Hendry’s new patent construction so increases -the 
flexibility and equality of Driving Grip over small pulleys 
that 'slip' is eliminated, and a marked economy in trans- 
mission of power is effected. For QUARTER Twist and ali 
Special Drives, Hendry Belting is a success. Particulars free. 


JAMES HENDRY.ix GLASGOW 


"^no" REGISTERED THREE 


Se s eL CASINGS. 

« S Emu BLOCKS, CLEATS, 

S BOARDS FOR SWITCHES 
in Stock and made to any Design. 
ACCUMULATOR CASES and 

BATTERY BOXES Made to Order. | 


Please write for Latest Illustrated Price List. 


J F. & G. HARRIS CIS. 


TIMBER. MERCHANTS "AND MOULDING MANUFACTURERS, 
SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS— 
58a, WILSON ST., FINSBURY, LONDON, E.C. 2. 


Telephone No.: 1165 London Wall. Telegrams: `` Fandecors, .... 1108 London mä ⁵«Nñ Гаал Long London 


„ 


SWITCHES, / NEWCASTLE- 


13, Chapel Street, BOARDS, 4, King Street. LAMP ON-TYNE : 
SALFORD. а 2, St. John Street. 
HOLDERS 
Telegrams :—'' FLASK.” OPAL Telegrams :—'' FLASK,’ and Telegrams :—"' FLASK ” 
‘Phone :—CITY 3940. SHADES. Phone -CENTRAL 24763. BELL 'Phone:—CENTRAL 822. 


, argh... 


Telegrams:—" META, BIRMINGHAM." 


NOZ=—44—7 


| 
| IRON-CLAD LAMPS, 
| LIVERPOOL : SWANSEA : LONDON : 
19, South John St. FUSES 3, Dillwyn Street. CABLES 13, Charterhouse 
| / Bulldings, E.C. 4. 
and and | 
"etur J SWITCHES, N mortc. / FLEXIBLES. \ посете лако 


"Phone:—HOLBORN 1709. | 
^ | 
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British made in 
Rugby, England 


For FIXING SCREWS IN PLASTER, BRICK, 
CONCRETE, MARBLE, SLATE, STONE, 


KKK NSS ыу A 
NKS A 


CEMENT, METAL, Etc. 


ИИ оо erro РР 


& comand = WAR ARQ 


Section showing Rawiplug in position and the expan- 
sion of the piug against the side of the hole. 


oocmromrms$»: 


Lenthall 


ellable and efficient. 

nyone can use them. 

I| hold over half-a-ton. 

ow cost. 

revents damage to walls. 

eaves no marks. 

nsightly Wood Blocks abolished. 
rips in Plaster. 


ave Time, Money and Labour. 


THE RAWLPLUG Co., 


Place, Gloucester Road, London, S.W. 7. 
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e Lamp for 
Industr 


No lamp can better fulfil the demands 
of industrial lighting than Mazda Half- 
Watt. Brilliant 
in effect, resem- 
bling daylight in 
quality, steady 
and unflickering, 
Mazda Half- 
Watt is unques- HALF-WATT TYPE 


tionably the lamp 
for Works use. ELECTRIC LAMPS, 


The British Thomson-Houston Co., Ltd. 
77, Upper Thames Street, 
London, E.C.4. 


Lighting 
advice free. 


n THREE STAR ™ 
DRY BATTERIES. 


MA 


DE FROM 
FOR BELL THE FINEST MATERIALS LONG LIFE. 
and | HIGH 


TELEPHON E 0 EFFICIENCY. 
USE. LOW 


RESISTANCE. 


SUNLIGHT MANUFACTURING CO., Ltd., 


—ͤ—ñ—Pͤœ —— 


Paxton Rond, 


TOTTENHAM, N.17. 


Telegrams: Telephone : 
* Sumabatry, Tottlane, London. Tottenham 2208. 


\ x 
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The ‘Old Way’ 
and its 
Disadvantages. 


INSIDE. Shade, Carrier Ring— 
inaccessible and time - wasting. 
Screw threaded parts which 
become crossed and stripped, 
causing trouble and delay. 
Unsatisfactory Cord-grip with 
‘little bits of wood to cut 
away when fitting. | 

Requires tiresome, tedious, screw- 
ing up into poeition — a test of 
temper and a waste of time. 


mpholder 


(HOPE'S PROV. PATENTS) 


The New idea” that revolutionizes “ Wiring." 


Have you seen and inspected it yet? If not, you should write TO-DAY for 
a sample holder and fullest explanatory particulars. It means a vast saving 
in wiring economy. and reduces a tedious, time-wasting operation to a | 
simple, quick and efficient method. "M 
Note the ''comparisons" on this page and then write us without delay. 


LESCO LIMITED, kic STREET. MANCHESTER. 
London Office: . . . . . . . Nathan & Allen, 25, Victoria St., S. W. I. 


Sheffield: . . . . . Mylan & Smith (Engineers), Ltd., 10, East Parade. 
Glasgow: . . . . A. C. Borthwick, 149, St. Vincent St. ; 


The ‘LESCO’? Way 
and its 
Advantages. 


OUTSIDE Locking Ring—instantly and 
firmly fixed by a single turn on a worm fast- 
ening and REVERSIBLE for thick shades. 


NO Screw-threaded Shade Carrier Ring 
to screw up into position—shade sup- 
ported on shoulder of lower member. 
X Cord Grip that needs no cutting awav 
and will withstand a pull of 60 lbs. 
No screwed parts whatever to cause delay, 
but a Bayonet joint connection ONLY. 
Easily and quickly assembled, remarkably 
efficient and saves 50% in wiring time. 
Makes a far superior and more 
reliable contact, with a uniferm 
pressure which never varies. 
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us—showing covers open. 


parts should be noted. 


Fluvent (REGD. TRADE: MARK) MARK) | 


Power Centre Distribution Boards 


One of the many advantages of this system is that extra units can be added 
for extensions, whenever desired, by merely removing the end covers. The 
bus-bar chambers are in channel form, with removable ends, male and 
female. 

These totally-enclosed Boards are built up on the Unit Principle (British 
Patent) with standard Fluvent" Switch-Fuse for outgoing circuits, and 
incoming circuits either through links, a large Fluvent" Switch-Fuse 
or Oil Switch. ZEE 

The joints between unit system bus-bar chambers and switches are all 
watertight, the connections passing through cast-iron joint pieces. 

l'ullest details and all information gladly supplied. Enquiries solicited. 


Photographic reproduction of a large 
installation recently made and erected by 


The ample 


clearance and easy accessibility of all 


PARMITER, HOPE & SUGDEN, Г” 
Hulme Electrical Works, MANCHESTER. 


London Office: 25, Victoria Street, S.W.1. 


Scotland: A. C. Borthwick, 149, St. Vincent St., Glasgow. 


Birmingham & Midlands: S. Thos. Pemberton & Co. 7, Church St, Colmore Row, Birmingham. 


North-East Coast: J. Gledson & Co., 48, Blackett Street, Newcastle-on-Tyne. 


a 
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compactness of the various unils can 
seen also the workmanlike appearance 


the whole set. 


View of same installation with covers 
closed. In this view the neat design and 
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MUST BE PROSPEROUS. 


We ilustrate below those lines which we can 
deliver promptly, 1.е., despatch З days after order. 


This wil help you and us. 


P 


No. 7 BOILER. List 201.—" DAINTY ” Fire. List 912.—'" CENTRE” Fire. 
33s. £2 -12-6 £2 -12-0 


— 


— 


List 940.—" LIBRARY" Fire. 
£4-2-6 


List 934 —“ BOUDOIR"' Fire. 
£6-16-0 


Cheerio! 
for the 
| New Year. 


— —ñ— — — —— . — — - 


Send for our 
new 40 page 
Catalogue. 


* 


List 168. WARMING DISC. 
£1-5-0 | 


Manufacturing 
ay Engineers, s а à 
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will attend the man who recognises and 


Srasps every opportunity of extending 
his business. 


We wish you every success and all 
Prosperity ; in fact, we do more—we 
present ап opportunity. Grasp it! 


“STERLING” 


“Ferro-Case” Telephones 


cannot fail to enhance the reputation of 
those who deal in them. They are made Due 
in highly finished Black Stove-Enamelled E 
Drawn-Steel Cases of handsome appear- a 
ance, very strong, and suitable for all 
climates. External metal fittings are 
nickel-plated and polished. 


Grasp this opportunitv — Send your 
orders NOW, because we are able to 


either of the two patterns illustrated 
hereunder. 


| (Ck RIS 
| | — CL Battery 
| Ringiog, 
for use in 
pairs 
or witha 
Switch. 
board. 


Table 


l'attern. 
Pattern. 


No. U306. * xs No. U.286. 


Фф че Рг. a 2E » „'# s 
` 


—— 


Sterling Telephone & Electric Co 


„Ltd., 


BRANCHES : TELEPHONE HOUSE, 
E-ON-TYNE: 210/212, Tottenham Court Rd., London, W. 1. 
42. Westgate Road. Telephone No.: 4144 Museum (7 lines). Telegrams: “* Cucumis, Ох. London.“ 
CARDIFF: 8, Park Place. Works: DAGENHAM, ESSEX. 


— — — 
— = ——Z— i — m 
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Do You Stock Osram Lamps 


(Automobile Type)? 


The popularity of electric lighting for automobiles 
is now so pronounced that it can safely be claimed 
as the almost universal means of car illamination. 
Thus a very large field for increased business in 
Electric lamps is opening up in this direction. 


Do you stock Osram Lamps (Automobile Type) ? 
Made at the Osram Lamp Works, Hammersmith, with 


the same scrupulous care which has a'ways characterised 
the manufacture of the standard type Osram Lamps. 


PROMPT DELIVERIES. 


Э] 


AUTOMOBILE TYPE LAMPS 


The GENERAL ELECTRIC CO, Ltd. 
Principal Showrooms & Sales ‘Depot : 
67. Queen Victoria St., London Е.С; 4. 


Branzhes throughout the United 
King от and in all the princigal 
markels of the world. 
[TERES = m. ct 
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SPECIAL NOTICE. 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


(with Blocks) should reach here mE 
Not later than FRIDAY. 


T a ra n Ur ROI i nn nn nn 


| d. New Copy and Alterations to Existing Trade Advertisements 


VALUATIONS, 
AUCTIONS and 
ARBITRATIONS o 


Electrical Works, Plant and Stock. 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, 16, Albert Square 
Manchester. 


London, E.C. 


26. Collingwood Strect. Newcastle-on. Tvre 


-at 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


IMPORTANT SALE BY AUCTION 


of the valuable 


AT H.M. FACTORIES, CHITTENING and HENBURY, 
Near AVON MOUTH. 


On TUESDAY and WEDNESDAY, JANUARY 27th and 28th. 
Commencing at 11.30 am. prompt each day. 
Roughly comprising— 

Two 6-wheel coupled Locomotives, 4 ft. 84 in. gauge, cyls. 
12 in. dia. by 15 in. stroke. 

Five-ton Locomotive Steam Crane, 4 ft. 63 in. gauge. 

Seven Contractors’ Wagons and eleven Side-tip Wagons, 
fve l eu. „d. Jubilee“ Side-tip Wagons, Pile Driving Frame, 
three sets Points and Crossings, D.H. Rail, 75 Ib. section. 

Six Mild Steel Circular Storage Tanks, 2% ft. dia. by 12 ft. 
deep by J in. plates. Various Steel and Galvanised Tanks 
(large and small sizes), Steel Water Gauges. 

Four 5-H.P. and four 24-Н.Р. '' Petter Oil Engines. 

2-H. p. Howard ” Oil Engine, three Cochran Boilers (new), 
about 16 ft. 6 in. by 8 ft., 100 lb. pressure, 30 x. H. p. Loco. 
Туре Boiler, 130 Ib. working pressure, Compound Under-type 
Engine and Boiler. 


ELECTRICAL PLANT. 

Thirty-four Electric Motors, 410 volts, 3-phase, 50 cycles, 
ll to W B. M. p., and one 100 E. H. p. Four Generating Sets, 
10 xw. and 80 kw. (steam driven), 6 KW. (Lister-Bruston 
petrol driven), and 5 Kw. (oil driven). 

r ae 200-K.v.4. Transformer, eleven“ Berry ” Transformers, 
(s K. V. A., single-phase (new), Lead-covered and Bare Copper 
able, numerous Electric Fittings including Starters, Starting 
anels, 60 and 100 в.н.р. Fuse Boxes, Insulators, 400 watt 


рз, Reflectors up to 18 in. dia., Bulkhead, Well-glass, and 
enclosed type Lamp Fittings, Switches, Lamp Holders, Pen- 


ants, бе. 
PUMPING MACHINERY. 


youre: Motor-driven ‘‘ Stereophagus ” Pump with 5} n.r. 
Stor and Starter, by Pulsometer Engineering Co., 8 in. by 
5 Belt. driven Horizontal Vacuum Pump. by Frank Pearn 
re „ Tangye Duplex Boiler Feed Pumps. 4i m. by 
ID. by 5 in., and 4 in. by 24 in. bv 4 in.. three Belt driven 
plex Pumps, 34 in. by 5 in., two ditto, 42 in. by 5 in,, one 


WI pogre “ Duplex " Steam Pump. 4 in. Diaphram Pump, 


Ping, Armourefl Hose, бс. Place, London, S.W. 1. 8047 
E | 


MACHINERY, PLANT & EFFECTS 


VENTILATING, HEATING, AND DRYING PLANT. 


Twenty-eight Sirocco,“ “ Sturtevant,’ and Keith“ 
Fans, Belt and Motor driven, from 12 in. to 27 in. dia. Six 
Sturtevant Blowers, two No. 0 and two No. 1 (belt driven), 
two No. 1 (motor driven). Five Belt-driven " Multivane ' 
Fans, one 224 in. inlet, and four design 2 No. 8 30 in. inlet. 
Large quantity of Air Duct und Special Connections. Sturte- 
vant Water Spray Air Filter, 14.000 cu. ft. per min., wit 
Pump and Motor. Several Calorifiers, four Heating and Dry- 
ing Chambers, 3 ft. 6 in. by 3 ft. 2 in. by 1 ft. 10 in., with 
Steam Coils, Spare Coils, &c. Two sets Cummer' Drying 
Plant, 27 ft. by 54 in. dia. Five W. I. Chimneys, .26 ft. by 
25 in. dia., with C.I. Base Plates. 


CRUSHING AND SCREENING. 
One Sturtevant No. 9 Fine Rotary Crusher, three Nitre 
Crushers, five ©“ Shevlin ’’ Centrifugal Sereens, &c. 


EGROT ETHER PLANT. 

Complete Plant for production of 120,000 kys. (about 120 
tons) of Rectified Ether at 65 deg. per 24 hours, consisting of 
6 units each of 20,000 kgs. capacity. Constructed to form two 
groups of three units each. Packed in cases ready for trans- 
port. ; 

NEW LAUNDRY PLANT. - 

Washing and Mangling Machines, Hydro Extractors, 
Boilers. Drying Apparatus, Laundry and Ironing Tables, Rub- 
ber-tvred Wagons, Pulleys, Shafting, Plummer Blocks, Belt- 
ing, Steam and other Piping, &c., &c. 


ENGINEERS" AND BLACKSMITHS’ TOOLS. 

8 in., 10 in., and 123 in. Lathes, Drilling, Milling, Grinding, 
and Serewing Machines, Hack Saw, З ton and 5 ton Chain 
locks, Sling Chains, R. S. Joists and Girders, stock of Smiths’ 
Iron, and various loose plant. IP 


MEDICAL STORES. 
Large assortment of Bandages, Lint, Gauze, Wool, Powders, 
Ointments and Medicines, Thermometers, Surgical Instru- 
ments and Appliances. 


FACTORY CANTEEN AND MISCELLANEOUS. 


Seventy-eight Slingsby’s and Goodyear's 4-wheel Trucks 
39 Sack Trucks, Shell Filling Machines, Rubber Boots, and 
Qilskins.  Calorifiers, Steaming Ovens, Hot Closets, Jacketed 
Boilers, Caterers’ Boilers and Cooking Ranges, Glazed Wash- 
ши Basins, Enanelled. Baths, Wash-house and Lavatory 
Fittings, four large Tarpaulins. Forty Telegraph Poles, 25 lt. 
long, quantity Pitch Pine Logs, Iron and Steel метир, and 
miscellaneous other items. 


On view eight days prior to sale or by special appointinent. 
Catalogues free, and further particulars obtainable from 
the Auctioneer, 


Mr. CHARLES D. PHILLIPS, 
Princes Chambers, St. John Square, 


Mu. M SUUM E Telephone : 317 Cardiff. 
eiegranis, days of sale: Auctioneer, care " Charger. H 

H x А ur em = L] + "n er › 2 
bury. Telephone: Bristol 5370. zer, Hen 


NOTE.—For particulars of other Government 
Si i * ,5 | 8 K r ^ ro rtv 
sale, see Surplus.“ price 3d., at all bookstalla or by quac. 
terly subscription of 2s., post free, pavable in advance to 
the Director of Publicity, Ministry of Munitions, Whitehall 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


IMPORTANT SALE BY AUCTION 


of the very valuable and nearly new 


PLANT and MACHINERY 


at the 
WATFORD No. 1 ANTI-GAS FACTORY, 
BALMORAL ROAD, WATFORD, HERTS. 
(which will be offered in Lots), 


On WEDNESDAY, 2Ist JANUARY, 1920, 
at 11 o'clock, comprising 

3 LANCASHIRE BOILERS, by Foster & Sons and Ruston 
Proctor & Co., fitted with Johnson’s Smoke Consumers 
and Superheaters by Sugden. 

2 ‘‘ PEARN ” BOILER FEED PUMPS. 

1 FEED WATER HEATER, by Glanfield & Kennedy. 

1 Ditto, by Royle, Ltd. 

2 300-kw. 500-volt DYNAMOS, by the Phenix Dynamo Co., 
direct coupled to 2 Vertical Compound Steam Engines, 
by Browett, Lindley. 

1 75-B.H.P. 500-volt Db. C. MOTOR, direct coupled to a 50-xw., 
220-volt. Generator, by Brush Electrical Engineering 


Co. 

10 35-в.н.Р. SHUNT WOUND MOTORS with Starters, and 
Iron-clad р.р. Switches complete, by Siemens Bros. 

Д 7-в.н.Р. MOTOR, geared 625 R.P.M. to 195 mR.P.M., with 
Starter and р.р. Switch complete, by Cutting Bros. 

3 95-B.H.P., 2 10-в.н.р., 1 15-B.H.P. MOTORS, Shunt Wound 
Protected Type, complete with Starters and р.р. 
Switches, by Cutting Bros. 

4 50-в.н.р. MOTORS, geared 500 R. P. MI. to 100 R.P.M., with 
Starters and р.р. Switches, by Brush Electrical Engi- 


neering Co. 

1 50-в.н.р., 1 19-в.н.ь. MOTORS, Shunt Wound, by Brush 
Electrical Engineering Co. 

1 4-WHEELED LOCOMOTIVE TANK ENGINE, " Nogi,” 
by Bagnall, 10-in. Cylinders, 15-in. stroke, 2 ft. 9 in. 
Driving Wheels, w. p. 140 lb. 

S SIDE TIP TRUCKS, to hold 1 cu. yd. each. 

99 MIXING PANS, 4 ft. by 1 ft., steam jacketted. 

16 25-cwt. charge Hind and Lund MIXING MACHINES, hot 
and cold jacketted. 

8 ROTARY SIFTERS, by Harrison Carter, Ltd. 

2 COOLERS with 4-in. Pumps, by Evans & Sons. 

l 5-ton HAND POWER TRAVELLING OVERHEAD 
CRANE, with Travelling Blocks and Gantry, by Morris 
& Co. Belt, Worm, and Bucket Conveyors. 

Elevator Lift for 30 cwt., with steam Winch. 

2 ERITH DRYERS, complete with steam Heaters, Fans, 
Gearing, &c. 

ен with Screw Conveyors, by Christy & 

orrie 

2 ROLLER GRINDING MACHINES, capacity 3 tons per 
hour, by Christy & Norris. 

RECIPROCATING PUMPS, about 500 ft. of Steam Piping. 
about 1,000 ft. Shafting with Bearing and Couplings, 2 
Nailing Machines, Tin, Creasing and Folding Machines, 
Blocking Presses, Tinman's Stoves, Reduction Gear 
Boxes, Steam Traps, &c. 

15 Various Weighing Machines, 1 ewt. to 1 ton, and Miscel- 
lancous Fittings. 
Also the 
SPARE PARTS AND CONSUMABLE STORES. 
as follows :— 

3 tons Pig Tead, 6 tons Solder, 375 Steel and Brass Spirals 
for Mixing Machines, 12.400 Patent Seals. 126 Lubricators, 
10 Stenn Gauges, 24 Various Steel and Wood Pulleys. 

10.870 sq. ft. of STEEL WIRE GRIT GAUZE CLOTH, 147 
sa. ft. of Brass ditto, 186 sq. ft. Copper ditto, 750 sq. ft. Silk 
ditto. 

660 CARDBOARD BONES 4 in. by 2 in. by 24 in., 46 gallons 
Paint, 7 ewt. Asbestos Boiler Composition, 72 Li enum Vite 
Balls Pluminer Blocks; Wall Brackets, and 

15 tons 6 in. AMORPITUS CARBON ELECTRODES, 57t. 
lene. ling at the Kroy & lahr Metal Works, Ltd.. etch 
v orth, Herts. 

On view on Monday and Tuesday, January 19th and 20th, 
and morning of Sale. 

Catalogues and all 
Auctioneers, Messrs. 


HUMBERT & FLINT, 


11, Serle Street. Lincoln's Inn. W.C. 9, and Watford. Herts. 
Telephone: 545 Holborn, Watford 43. 


NOT E.—For particulars of other Government Property. for 
Sale, вее " SURPLUS,” price 3d., at all Bookstalls. or by 
quarterly subscriptions of 28. post free, pavable in advance, to 
the De ind 15 Publicity, Ministry of Munitions, Whitehall 
Place, В 7987 


particulars, when ready, of the 


[January 2, 1920. 


Electricity Supply Commercial Association. 


— — — — 


Registered T.U. No. 1708 T. 


Members of the Federatiom of Technical, Scientific and Professional 
Associations. 


NOTICE. 


To Assistant Managers, Deputy Managers, Secretaries, Chief 
Accountants, Chief Clerks, and ALL Commercial and Clerical 
Assistants engaged in Electricity Supply and Tramway Under- 


takings, Company or Municipal. 


JANUARY 1st, 19 20, 
is the day of 
GOOD RESOLUTIONS. 


Let YOUR Good Resolution be 
to join YOUR OWN Association 
— WITHOUT DELAY !— 


For PROTECTION, REPRESENTATION, UNITY, EDUCATION, 
SOCIAL WELFARE, and all matters affecting your interests, the 


E. S. C. A. means— 


EFFICIENCY. 
SECURITY. 

Co- OPERATION. 
AsSURANCE. 


Your FUTURE depends on your PRESENT ACTION. 


G. R. SMITH, 
Hon General Secretary. 


REGISTERED OFFICE : 
36, Magazine Road, Well Hall, 


Eltham, 8.E, 9. 8098 


SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


If letters are not to be delivered to certain firms or individuals 
(f known), instructions to that effect shold be sent to the 
Manager of the ELECTRICAL REVIEW who will do his best 


to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertis2rs using a number in any way be disclosed. 


— 


Original Testimonials should never be sent. 


DONCASTER CORPORATION ELECTRICITY DEP.RTMENT. 


PPLICATIONS are invited for the position of Chief Clerk. 
Applicants must have a sound knowledge of book-keeping, 
and be competent to analyae and to tabulate accurately Works 
Costs. 
Commencing salary at the rate of £200 per annum (inclusive). 
Applications, stating age. present post, and setting out concisely 
particulars of training and experience, and enclosing copies of 
testimonials. to reach the undersigned not later than FRIDAY. 
JANUARY 9th, 1920, endorsed Chief Clerk." 


S. R. WINDLE, 
Borough | Electrical Hug i veer, 
Grey Friars Rond, 
Donenster, 


December 23rd. 1919, 3020 


ENGINEER-IN-CHARGE. 


NGINEER-IN-CHARGE wanted for Generating Station in 
Midlands. Applicant must have had experience with 
E. T. H., 3-phase turbo-alternators, water-tube boilers, and p.c. 
3 wire. Cominencing salary £4 per week. 
Apply, giving full particulars of past experience, stating age, 
whether married or single, with copies of experience. to 70640, 
ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


(Continucd on nezt page.) 
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SITUATIONS VACANT.— Continued. 


TRAMWAYS GENERAL MANAGER. 


T HE CARDIFF CORPORATION invite Applications for 
; ihe position of Tramways General Manager. menc- 
ing salary £800 per annum, rising by increments of £50 
annually to a maximum of £1,000 per annum. 

Applications, endorsed Tramways General Manager, on 
form to be obtained at my Office, stating age and previous 
experience, and accompanied by copies of not more than three 
recent testimonials, to be sent to me not later than JANUARY 


15th, 1920. 
CECIL G. BROWN, 
Town Clerk. 
S044 


COUNTY BOROUGH OF SUNDERLANO. 
Blectricity Depart ment. 


AINS ENGINEER wanted. Applicants must be coin- 
petent to take charge of the Mains on an extra high 
tension, three-phase А.С. and L.T. D.C. system, and to prepare 
estimates for and lay down extensions. Commencing salary 
at the rate of £339 16s. per annum inclusive of war bonus 
of 20 per cent. and £90. 
Applications, stating age, present position, and giving de- 


tails of past experience to 
GENERAL MANAGER. 


Electricity Offices, 
8027 


Dunning Street, Sunderland. 


ELECTRICAL ENGINEER. 


HE CARDIFF CORPORATION invite Applications for 
the position of Electrical Engineer. Commencing 
salary £1,000 per annum, rising to £1,250 per annum. 
Applications, endorsed Electrical Engineer," on form to 
be obtained at my Office, stating age and previous experience, 
and accompanied by copies of not more than three recent 
testimonials, to be sent to me not later than JANUARY 15th, 


1920. 
CECIL G. BROWN, 
Town Clerk. 


DRAUGHTSMAN. 


RAUGHTSMAN required. with experience in Turbo 

Alternators, auxiliary plant, and boiler extensions for 

Generating Station. Salary £5 per week (inclusive). Reply, 
stating age and experience, to :— 
Е. Н. WHYSALL, M.I.E.E., 


Chief Engineer and Manager. 


Greenock Corporation Electricity Department, 


Dellingburn Street, Greenock. 8058 


SWITCHBOARD ATTENDANT. 


— 


* WITCHBOARD ATTENDANT required at once for large 
8 A. C. Power Station, used to synchronising alternators, 
running of Rotary Converters, and v.c. Generators for the 
three-wire system. Must be over 21 years of age. Wages 
and bonus £3 148. 6d. for 56 hours per week; eight-hour 
shifts. 

Apply giving full particulars of experience to 8064, ELEC- 
TRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


RAWTENSTALL CORPORATION TRAMWAYS. 


Overhead Linesman. 


"ANTED. Linesman for about twelve miles of Tramways. 
V Must have good experience on erecting and mainten- 
ance of overhead work. Preference will be given to man 
experienced in H.T. overhead and willing to fill in time in the 
Depot. | | | 
Apply, stating wages required. with experience, age, &c., to 
C. L. E. Stewart. A. M. I. E. E., Borough Electrical and Tram- 
ways Engineer, Bacup Road, Rawtenstall. 8037 


THREE SHIFT ENGINEERS. 


Y Ñ J ANTED, to take charga of the runnivg plant ір a Liverpool 
factory and to rndertake any mall -epairs when necessary. 

Applicants will require to have mecha'ical. boiler-house and 
electrical experience and he accuatomed to the control of men. 

The salarv will commence at £260 per aonum, rising by £10 
yearly to. £300. | 

Particulars of experience and age to be forwarded, not later than 
16th JANUARY, to— 

8019, ELEOTRIOAL REVIEW. 
4, Ludgate Hill, London, E.€. 4. 
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SITUATIONS VACANT .— Continued. 


WILLESDEN URBAN DISTRICT COUNCIL. 
Blectricity Department. 


HE WILLESDEN COUNCIL, who purchase electrical 

energy in bulk, invite applications for the position of 

Assistant Engineer at an inclusive commencing salary of £350 
per annum. 

Applicants must be well trained Engineers having manufac- 
turing and commercial experience, initiative, organising 
ability, familiar with modern sub-station equipments, and all 
routine duties in connection with the economical distribution 
of High and Low Tension, 3-phase, single-phase, and con- 
tinuous current energy. 

Further particulars and form of application may be obtained 
from, and inust be returned on or before JANUARY 16th, 1920, 


endorsed ''Application," to 
А. W. BLAKE, M. I. E. E. 
Electricity Offices, ; 


Salusbury Road, London, N.W.6. 8091 


THE GELLYGAER URBAN DISTRICT COUDCIL. 
Blectricity Department. 


LECTRICIAN (charge hand) required. Applicant must 
be experienced in the erection of overhead distribution 
Lines, laying and maintenance of Underground Cables and 
Service Sub-station equipment, &c. 
Applications, stating age, experience, wages required, 
together With testimonials, to be sent to— 
Н. McNAUL, A.M.I.E.E., 
Electrical Engineer. 
Electricity Department, Bank Chambers, 
Bargoed, South Wales. 8075 


a 


SHIFT ENGINEER. 


ШЕТ ENGINEER required for p.c. Traction and Light- 
ing Station. Must be fully experienced with Vertical 

and Horizontal Steam Engine and Boiler Room supervision. 
Write, enclosing copies of references, state age, and wages 
required for 48-hour week, to Grimsby Tramnways, Electricity 
Works, Cleethorpes, laines. 8059 


COUNTY BOROUGH OF STOKE-ON-TRENT. 


PPLICATIONS invited for position of Commercial Assis- 
A tant to the Borough Electrical Engineer and Chief 
Clerk. from qualified and experienced candidates. Salary, 
including bonuses. &c., £306 per annum. Duties and further 
particulars from ENGINEER, St. Peter's Chambers, Stoke-on- 
Trent. 8079 


WANTED FOR NORTHAMPTON AND WELLINGBOROUGH. 


WO CABLE JOINTERS. Used to services and all classes 

of low-tension mains work.—Apply, giving age, experience, 
wages required, and enclosing copies of testimonials, to The 
Northampton Electric Light & Power Co., Ltd., 25, Bridge Street. 
Northampton. 7959 


COUNTY BOROUGH OF DARROW-IN-FURNESS. 


Electricity Department. 


ANTED, first-class Cable Jointer with experience in E. H. r. 
mains.—Apply. stating experience and wage required, to 
Н. В. BuRNETT. Electricity Works, Barrow in-Furness. 8122 


DOROUGH OF NUNEATON. 


PPLICATIONS are invited for position of Meter Tester. Must 

be experienced in the repair and calibration of C. and H., and 
Ferranti ordinary and prerayment Meters.—Apn'y, stating wages 
required and when at liberty to commence, tothe Borough Electrical 
Engineer, Electricity Works, Nuneaton. 8021 


CABLE JOINTER. 


ABLE JOINTER required for North-East Municipal Station. 
Must have experience in the laying and jointing of three- 
core armoured and Jead-covered cable and the laying of services. 
Wages, including all bonuses to date, £4 8g. 4d. 
Applications, giving. full particulars, to 8605, ELECTRICAL 
REVIEW, 4. Ludgate Hill. London. | i 


(Continued on nert page.) 
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SITUATIONS VACANT.— Continued. 


CABLE JOINTER. 


ABLE JOINTER, accustomed to H.T. and L.T. concentric 
paper cables, installation of transformers, meters, and 
general service work. Must do own plumbing. District 
union rate of wages paid. | 
Apply at once, stating age, experience, and when able to 
commence duties, with copies of testimonials, to the BOROUGH 
ELECTRICAL. ENGINEER, Eccles Corporation Electricity Works. 
Cawdor Street, Paticroft, Lancs. 8033 


SWITCHBOARD ATTENDANT. 


ANTED, at once, Switchboard Attendant, accustomed to 
E.H.T. and D.C. Switchboards of large capacity, only 
first-class men need apply. Wages, including all existing 
bonuses, 95s. 5d. per week. | | 
Applications, stating age, experience, &., and enclose copies 
of testimonials, to the Borough Electrical Engineer, Electricity 
Works, Millgate, Stock port. 8112 


ENGINEER-IN-CHARGE. 


W ANTED, for E.H.T. 3-phase generating station, Engi- 
neer-in-Charge, with experience in the maintenance 
of turbo-alternators, reciprocating engines, water-tube boilers, 
and rotary converting plant. Salary £250 per annum. | 
Apply, stating age and particulars of experience, enclosing 
copies of references, to 5115, ELECTRICAL REVIEW, 4. Ludgate 
Hill, London, E.C.4. 


COUNTY ASYLUM, RAINHILL, LANCS. 


NGINE DRIVER, with knowledge of three-wire system, 

to run small generating station. Wages 1s. 6d. per hour 

for 48 hours per week. Apply before Monpay, JAN VAR 5th, 
1990. etating age, experience, to the Medical Superintendent, 
County Asylum, Rainhill, Lanes. 8110 


SWITCHBOARD ATTENDANT. 


WITCHBOARD ATTENDANT wanted for А.С. and D.C. 
Generating Station, must have had experience with 
E.H.T. 3-phase plant. Wages 65s., plus 124 per cent., per 


week. | | 
Apply, stating experience, with copies of recent testimonials. 
to CHIEF ENGINEER, Electricity Works, Luton. 8032 


CHARGE ENGINEER. 


HARGE Engineer, fully experienced with turbo-generators, 
Lancashire and water-tube boilers: wages £286 per annum, 

shift week 48 hours.—Apply, with full particulars, GENERATING 
STATION, Stalybridge. 8127 


FITTER. 


JITTER wanted, experienced in Willans and Belliss type engine. 
. Full particulars. — ELECTRICITY Works. Perth. 8126 


ELECTRICAL POWER ENGINEERS’ ASSOCIATION. 


Vorkshire Blectric Power Co.. Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Electricity Board. 


LL ENGINEERS, before accepting any position on the Staffs 
of either of the above undertakings, are recommended to 


communicate with the undersigned. 


W. ARTHUR JONES, 


65-66, Chancery Lane, General Secretary, 
London, W.C. 2. 6666 


Cheap prepaid Advertisements are inserted under this beading at the rate 
of One Penny Per Word (minimum 1в.). Three Consecutive Insertions for 
de price of two, if ordered and prepaid with first insertion. 

Box Number and ELACTRICAL REVIEW sddress sount ss seven words. 


SSISTANT Cable Testers. require 1 for outdoor work. State 
experience, age and wages required —8057. ELEOTRIOAL 
REVIEW 4, Ludgate Hill, London. 


RAUGHTSMAN for А.С. winding drawings and diagrams.— 
Write, stating qualifications, age and salary required, to 
Electrical D.O., The B.T.H. Co., Ltd., Rugby. 8002 


SITUATIONS VACANT.—Contlinuea. 


RAUGHTSMAN required ; temporary at present, but might 
become permanent. Must have had good experience in 
general draughtsmanship and lay-out and arrangement of plant in 
electricity works.—Applications for above by letter, giving full 
particulars of experience and salary required, to Borough Electrical 
Engineer, Electricity Works, Hornsey, N. 8. 1029 


RAUGHTSMEN.—An electrical manufacturing firm in Man- 

chester district are in need of a few Electrical Draughta- 

men, preferably with experience of the design of oil switches, 

circuit breakers and other types of switchgear apparatus. Fully 

qualified men only should apply. Permanencies.—Full particulars 
to 7883, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer required to take charge of plant in 
tannery. Must be capable of carrying out own wiring and 
repairs in well-equipped workshop.— Apply, stating qualifications, 
age and salary required, Sanderscn & Murray, Ltd., Galashiels, 
Scotland. 1022 


LEOTRICAL Engineer to take charge of power, light, heat, 
&c.—Apply for particulars, Hudson Scott & Sons, Ltd., 
Carlisle. 1094 


LECTRICAL Engineer wanted for India by a firm of electrical 
engineers and contractors ; a fully-qualified engineer, having 
practical experience in manufacture and installation of electrical 
generating plant and switchgear, both А.С. and D.C. wiring and 
overhead mains; estimating experience for installations preferred ; 
unmarried ; five years’ agreement. Salary commencing at Rupees 500 
per month, equal to about £700 per annum.—Write, stating age. 
experience, and send copies of references, to Z. E. 293," со Messrs. 
Deacon's, Leadenhall Street, London, Е.С. 1096 


LECTRICIAN, competent take charge small switchboard: 

motors, А.С. lighting, wiring, &c. State age, experience, 
wages required.—Address C.W.S., Ltd., Weaving Shed, Dumers 
Lane, Radcliffe. 8090 


NGINEER (single), wanted for seaside hotel. Must be able to 

run electric lighting plant, attend to boilers, bells, &c., and 

also willing to attend to repairs generally about the hotel.— Apply. 
stating age, experience, when disengaged and wages required 
(board and residence provided), to Grand Hotel," Clacton-on-Sea. 
1077 


XPERIENCED Cable Jointer, accustomed to all round work, 
including own plumbing on high tension cables, and one 
willing to undertake car wiring.—Apply, stating age, experience, 
wages required, and enclosing copies of testimonials, to Rhondda 
Tramways Co., Ltd., Rheola Road, Porth, Glam. 1028 


OREMAN-Electrician wanted for small West-End firm engaged 


in house wiring, telephones, general repairs, &c.— Apply. 
stating full particulars and salary required, 1053, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


LASSBLOWERS required, used to electric lamp making, for 

South-West district of London ; high wages paid and bonus. 

—Apply by letter, giving full particulars, to 7915, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


NSTALLER required for large multiple common battery 

exchanges ; must be first-class.— Give age, salary expected, and 

full particulars of previous experience, 8026, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


JT. IOR Draughtsman. Must have had practical works training, 

and be capable of large range of work, mostly light 
mechanical nature, Knowledge of press tools & recommendation.— 
Write, stating age, nature of previous employment and salary 
required, to The B. T. H. Co., Fittings Factory, Rugby. 8010 


ADY Shorthand Typist wantel for Electrical Contractors' 
office.—A pply, stating salary required, experience, &c., to 
8116, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MEE Reader and Inspector wanted. Commencing wages 

4 1 158. per week, plus E. T. U. awards.—Apply. giving details 
of previous experience, to 8123, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ALESMAN and Town Order Clerk, wholesale electrical ware- 
house, London (West-End). of good appearance and previous 
similar experience in the electrical trade.— Write, stating age, 
experience and salarv required, to Box 307, Sells Advertising 
Offices, Fleet Street, E.C. 4. 1108 


(Continued on next page.) 
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SITUATIONS VACANT .— Continued, 


—— ааа a 


ENIOR and Junior Draughstmen required for transformer 
work ; permanenoy for suitable men.—Apply.atating age, 
experience and salary required, to the Brush Electrical Engineering 


Co., Ltd., Loughborough. 5124 


rience, references, and when free, to Box 34, G.P.O., Dewsbury. 
8034 


to locate both electrical and mechanical faults, energetic, and 
able to cope with large quantities daily.—State age, experience and 
wages required, to 8028, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 


— m —— — —MÀ — — 


RANSFORMER Designer required at once, good salary and 
permanent position to right man.— Apply. giving particulars 

of design, experience, &c., to Ferranti, Limited, Hollinwood, Lanca. 
1112 


ANTED, a man who is thoroughly conversant with all tem- 
perature recording instruments. electrical and mechanical, 

in use in an iron and steel works.—3011, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, 


— —— 


ANTED, an Electrical Assistant in consulting engineer's 
office. Must be two or three years out of apprenticeship or 
pupilage and well educated ; experience in modern power schemes 
and mill and factory lighting essential. Excellent prospects for 
suitable man.—Apply, in confidence, to 1015, ELECTRICAL REVIEW, 
1, Ludgate Hill, London. 


ANTED, assistant Electrician, under 30, unmarried, for 
Malay States must have experience installation and main- 
tenance A. C., generating plant and motor-driven pumps, and be 
abl to carry out repairs. Three years’ engagement, salary 390—420 
—450.—Apply with ccpies testimonials, to 8082, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED at once by an old established firm of engineers for 
London District, first-claas Wireman, accustomed to power 

and lighting systems, maintenance and installation. — Apply 
G. N. Haden & Sons, Ltd., Lincoln House, Kingsway, W.C.2. 1101 


. ͤ—¾ :. 77. ———Uñf —— . —ĩ˙C—:i — — a 


AN TED by railway company (London district), reliable 
Draughtsman. Young man having mechanical training 

and electrical experience preferred.—State age, salary required and 
full particulars of experience, to 8059, ELKOTRICAL REVIEW, 4, 


Ludgate Hill, London. 


ANTED, Electrical Mechanic for bench and lathe work, able 

to carry out repairs to vacuum cleaners and small motors — 

Apply, stating experience and wages, to 1030, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


WANTED. experienced Draughtsman, with knowledge of all 
kinds of cable and wire rope machinery ; must be conversant 
with all details of construction and operation.—Addreas, stating 
age. experience and salary required, 10:5, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


WASTED, for Corporation in Scotland, two Electricians accus- 

tomed to sub-station and general maintenance work. State 
experience and age. Standard rate of wages paid.—8096, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


— 


WANTED for electricity supply department in the North, 
Expert Stenographer and Typist (male). speeds 140 and 50 
respectively, having a thorough knowledge of filing systems, and 
able to take charge of correspondence department.—Apply, stating 
age. qualifications and salary expected, 8097, ELECTRICAL REVIEW, 
t, Ludgate Hill, London. 


Wxrep, Junior Assistant Engineer for consulting engineer's 

| office in Westminater.— Apply. stating age, experience and 

Tu required, to 8063, ELECTRICAL REVIEW, 4, Ludgate Hill, 
оп. 

————— 


— — — ́— — 


2 mI RE 


ANTED, Man with sound mechanical experience to take 

charge of machines and maintenance of light and power. 

~Reply. with full particuiars as to experience, аге and salary 
required, to 8061, ELEKOTRICAL Review, 4, Ludgate Hill, London. 


T — _. 


АКТЕР, several Armature Winders, used to A. C. and D.C. work; 
need Standard rate paid, plus 124%. None but first-class men 
apply.—6780, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— 


W DER required (male), thoroughly experienced in car, 
work, dynamo and motor work ; also Mechanic for similar class of 
—Write " Winder, c/o Dixon's, 195, Oxford Street, W. I. 1021 


KILLED Wireman Erectors required, preferably with good 
experience of extra-high tension sub-station equipment work. 
standard rate paid.—Apply, stating age, full particulars of expe- 


ESTER (experienced) required for fans and small motors ; able 
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SITUATIONS VACANT.—Coniinued. 


IREMAN required in connection with the meter department 

of central station near London. Must be handy man, 

capable of fixing meters, repairing power and lighting installations, 
willing to be generally useful at mains work.—Apply, stating age, 
experience and wages required, which will be in accordance with 
experience, to 8092, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMEN, good all-round experience, plant and motors.— 
Apply, stating age, wage and experience, Manager, Eleo- 
tricity Works, Carnarvon. 8084 


Works Manager required for small factory in London, prefer- 
ably experienced in electrical and scientific instruments.— 


Write Box 227, c/o Smith's, 10, High Holborn, W.C. 1. 1034 


SITUATIONS WANTED. 


Oheap prepaid Advertisements are inserted under this heading at «he rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions fos 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELmcrRicAL Ветк address count as seven words. 


M. I. E. E. Student desires situation. Ex-R.E. (N.O.O.), wireless 
electrician and engineman ; eight years' D.C. and A.C. ex- 
perience power, lighting and batteries. Also erection and main- 
tenance of damped and undamped wave wireless telegraph systems 
upto lO KW. Excellent knowledge internal combustion engines, 
running and repairing. References. Go anywhere. 27, South 
View, Trimdon Grange, Co. Durham. 1013 


M. I. E. E. (29) desires post. Good technical training and ex- 
perience in lamp works.  Accustomed to handling girl 
labour.—911, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


COMPETENT Engineer-Electrician seeks charge of plant, 
factory, private or electricity supply undertaking, 22 years’ 
experience, well-up in wiring, lighting and power, suction, gas 
and oil engines, repairs, would erect electrical plant, conscientious 
worker.—1080, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— — — — был эе 


DVERTISER desires to place his son (age 16) as an apprentice, 
with a good firm of electrical engineers,—A. Burr, 50, 


Mildmay Road, Bootle, Liverpool. 937 


DVERTISER, Outside Supervisor (37), 23 years’ experience, 
seeks similar position ; thoroughly competent, systematic and 
good organiser. — 1099, ELECTRICAL REVIEW, 4, Ludgate НШ, 


London. ч 


DVERTISER requires berth in good electrical firm, capable of 
controlling orders and upkeep of stores. Salary required £4 
weekly.—1046, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— 


DVERTISER seeks position as Progress and Commercial 

Engineer, large experience with important firms manu- 

facturing small motors, fans and accessories ; excellent references, 
—1074, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER (20) requires situation as Electrician's Mate or 
Apprentice, will accept low wage in exchange for experience 
but cannot pay premium.—1031, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. | 


RMATURE WINDER, skilled fitting, turning, desires berth. 
Repair or maintenance work preferred, in Birmingham or 
district. Good all-round experience: young and energetic.—1087, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


SSISTANT Electrician, eight years’ experience switchgear, 
motors, lights ; good references; factory or country.—W. R., 
17, Wayford Street, Battersea. 1098 


— — —— 
— 


E — —— mes — 


SSISTANT Estimator. Situation wanted by keen and ambitious 
young man with electrical engineering or contracting firm. 
Practical experience with power, lighting and generating installa- 
tions, good knowledge of А.С. and D.C. theory, used to technical 
correspondence and some knowledge of machine drawing. Nominal 
7 to commence.— 971, ELEOTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LERK, demobbed, seeks situation in counting house of large 
firm.—1092, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— —— — — 


— — 


EMOBBED Soldier (20), requires situation, electrical engineer- 
ing, any capacity, smart, good references, taking course studies 
Polytechnic.— A. Parkins, 127, Walworth Road, S. E. 1049 


П Driver wants situation, central station experience, good 
references, now at liberty.— 1070, ELECTRICAL REVIEW 
4, Ludgate Hill, London. | ' 


(Continued on next page.) 
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SITUATIONS WANTED.— Continued. 


ISCHARGED Officer, holding degree of I. E. E., requires a 
position where hard work and brains count; has had ex 
tensive experience in London with engineera in the course of 
preparing tenders, dealing with contracts, and negotiating business 
on a large scale, a thorough commercial experience has been 


acquired, and advertiser is confident of succeesfully handling any | 


post where commercial and technical experience. together with 
tact and initiative are required (age 27) — 1067, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


— eee 


D STRICT Engineer or Sub Station Attendant, just demobilised, 
seeks situation, two years’ D.C. experience, five years A.C., 
E. H. T. and н.т. sub-stations. age 25. South-Western or Southern 


counties preferred.—L. G. Footner, Burley, Brockenhurst, Hants. 
952 


LECTRICAL Engineer (age 28) seeks situatioa to take entire 

charge of private plant in country or factory. Seven years’ 

experience. Excellent refa.— 1026, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


LECTRICAL Engineer requires engagement, 25 years’ experi- 

ence in cable laying, jointing and testing. aleo complete 

power, lighting and telephone irstallations.—1054, ELECTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer, with large continental experience, 15 
years cable works, expert salesman, at present representing 
British firm on the continent, desires change, either at home or 
abroad; good linguist and first-rate commercial experience.— 968, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


1 Engineer (27) seeks situation эв Foreman Elec- 
trician or Assistant Engineer, А.С, and B. C. installations and 

maintenance, electric traction and lifts, І.с. engines; fair know- 

pee of French. — 1103, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon, 


. Engineer (31 years) seeks any position of trust; 

15 years’ workshop experience in all classes of switch and 
control gear and switchboards ; energetic, keen and ambitious, of 
good appearance, and sound education; could produce excellent 
references of my character and general behavour; London district, 
or would travel.— R. B., 76, Sou:h Ealing Road, Ealing, W. 5. 9°1 


LECTRICAL Engineer (35), married, just demobilised, 14 
years' practical and technical experience, requires respon- 

sible position, home or abroad. erecting, testing, construction D.C, 
switchgear machinery, including turbo-generators, &c.— 8, Crom- 
well Avenue, Highgate, London. 909 


F Assistant requires situation, London preferred. 
C. Burston, 8, Mendip Houses, Globe Road, Bethnal Green. 
i 1012 


E ECTRICIAN and Mechanical Engineer (14) for country house 

plant, seeks change, present place 10 years; do all own repairs 
to plant, wiring, &o., hot and cold water fitting, motor-car repairs, 
and work pertaining to a country house: highest references.—1068, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


FFF competent take charge or estimate for and 
carry out work labour only.— Wills, 21, Gloucester Crescent, 
Regent's Park. 1110 


раи disengaged, competent, 25: years' experience all 
branches.—687, Wandsworth Road, S.W. 1090 


Hoe nine years’ experience, demobbed Staff-Sergeant 
Mechanist, D.C., A. C., lighting, power, І.С. engines, batteries, 

phones, telegraphs, three years І.С. wireless Workshops, excellent 

references, requires situation factory maintenance or willing 

specialise and adjust salary after period specialisation ; enthusiastic 

worker, Т.С. Schools Student.—1065, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


LECTRICIAN -—Youth (16) desires Apprenticeship: two years’ 
experience (London district) as wireman or instrument 
maker.—1042, ELECTRICAL REVIEW, 4, Ludgate Hill, London.. 


LECTRICIAN (25), ex-Captain, seeks appointment, all aystems 
of wiring and plant work.—10. Bontflower Road, S.W. 11. 
| 108 


I YLECTRICIAN (30), just demobilised, requires situation, three 

years indentures, 10 years’ experience in D.C. and A.c. power 
and lighting installations, country house plant, bella and tele- 
phones: excellent references.—1071, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


SITUATIONS WANTED.—Continued. 


t a 


| у: Improver requires work; can do sui 
bells, &c., factory preferred ; smart and willing ; good re 
erences.—1048, ELECTRICAL REVIEW, 4, Ladgate Hill, London. 


NGINEER. mechanical and electrical, age 28, seeks progressive 
position London district , workshop trairing. central etation, 


steam. gas and Diesel experience. well educated, fluent French.— 


1072, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


1 'NGINEER (27), ex R.E. officer, Wh. Er., B.Sc, 13 years elec- 
Е trical works, drawing office, college and technical service 
experience, requires position (any capacity) with firm manufactur- 
ing electrical apparatus or instruments; excellent references.— 
1083, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


I NGIN EER-Electrician (39), experienced А.С. and D.C. systems, 
installation and maintenance, accumulators, Diesel and 
suction gas. seeks responsible berth. References.—W. G., 49, Rose- 
dale Road, Forest Gate, E. 7. 1066 


X-OFFICERS' Employment Bureau. A voluntary organisation 

for helping the returned fighting men. Employers are asked 

to send details of vacancies to the Х.М. Buro,“ Dashwood House, 
E.C. 2. Selected lists of young ex-officers with good records and 
high educational qualifications promptly supplied. 7230 


— — - ———— — —— ш 


OREMAN Assembly Shop, 20 years’ experience of instruments, 
small fittings, and electrical apparatus. London district.— 
950, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


C. S. Student desires post with electrical contractor. First-class 
showroom, office and practical experience; excellent references. 
—966, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MPROVER. well up in lighting, bells, telephones.—W., Randall 
Lodge, Grand Drive, Raynes Park, 8.W. 19. 1044 


UNIOR Draughtsman requires position in electrical drawing 
office, five years’ experience, detailing and assembling Age 
20 years.—7, Trelawney Road, Hackney, E. 9. 9333 


AN (24), demobilised, seeks situation. Wireman's assistant, 
good all-round knowledge capable, energetic.—Greenman, 
204, Queen's Road, Peckham. 10/6 


UBLICITY Department, Assistant with brains seeks post ; 
experience with a leading trade journal.—1093, ELEOTRIOAL 
KEVIEW, 4, Ludgate Hill, London. 


HIF T Engineer at liberty, A. C., D.C. and water-tube boiler 
experience.—1062, ELEOTRICAL REVIEW, Ludgate Hill, London. 


. Attendant, with three years' practical experience 
in erection and running of А.С. plant, winding and assembly 
of transformers, overhead mains and metera, recently demobilised, 
requires situation in similar capacity. Would go abroad if 
necessary.—1047, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WITCHBOARD Attendant wants situation, A.C. apd D.C. training 
and experience.—1063, ÉLEOTR10AL REVIEW, 4, Ludgate Hill, 
London, 


ELEPHONE Maintenaroe and Construction Engineer; inter- 
communication systems speciality ; free in January.—928, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Wireman and Fitter (demobilised, 44 years К.Е. 
1039 


URBINE Driver requires situation, central station and power 
house experience.—1064, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


IREMAN and Mate, thoroughly competent, reliable ; country 
house work preferred; concentric systems, Stannoe or 
Henleys.—1035, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


IREMAN and Mate (22), experienced house or factory.— 107 3, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMAN, disengaged, requires situation, used to screwed. 
conduit and general lighting and power installations — 
Write R. G. Browne, 41, Wonsley Koad, Leytonstone, E. 11, 1086 


IREMAN, experienced, full rate.—115, Cloudsley Road. 
Islington, N. 1. 1052 

V IREMAN, long experience, wants job; any distance.— 
" Electrician," 33р, Deacon Street, Walworth. 1081 


(Continued on next page.) 
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SITUATIONS WANTED. —Continuad. 


IREMAN seeks situation.— G. P., 63, Woodcote Place, West 
Norwood, S. E. 1079 


IREMAN'S Improver and Mate requires situation, used to 
D.C. and maintenance.—Apply P., 97, Maurice Avenue, 
Wood Green, N. 22. 1106 


IREMAN’S Mate, disengaged, experienced.—1032, ELECTRI- 
CAL REVIEW, 4, Ludgate Hill, London. 


IREMAN'S Mate, experienced. Disengaged. Used to screwed 
tube work and assisting.—A., 19, Rodney Place, Walworth, 
1097 


В.Е. 


IREMAN'S Mate ог Improver requires situation ; age 16, 
tall, used to the trade, handy.— 1051, ELEOTRICAL REVIEW 
4, Ludgate Hill, London. 


IREMAN's Mate, well up in electrical lighting. bells, &c.— 
W. T., 48, Amity Grove, Cottenham Park, S.W.19. 1045 


X -SERVICE advertiser desires pcst as Assistant Eleotrical 
Engineer. found theoretical and workshop training with 
subsequent position as above in up-to-date factory. Experience in 
the distribution of electrical power. Used to office routine and the 
control of labour. Age 26. Would go abroad under reasonable 
agreement.—1024, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OUNG Man, public school education, ex-merchant service, 
wireless operator, holder of first-class certificate in radio- 
telegraphy, good appearance, excellent references. seeks situation 
as Salesman ; moderate salary while learning.—1038, ELEOTRIOAL 
REvrew, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


GOOD OPENING FOR CAPITALIST. 


G opening for Capitalist, technical or otherwise, to secure 
entire or partial interest in old- established manufacturing 
eleotrical business near London.  Well-equipped modern works 
with land for extension. All communications in atrictest con- 


fidence.— 1019, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E. C.4. 


Advertisements are inserted under this heading at Is. 9d. per line. 


NGINEERING and Allied Directorships, Partnerships and 
Businesses required in London and Provinces, for investors 

with £2,000 to £20,000 available.— Owners open to negotiate are 
invited to communicate confidentially with or call upon Messrs. 
Arnold & Co. (London), Ltd., 143, Cannon Street, E. C. 8129 


AGENCIES. 


SOLE AGENTS WANTED. 


LONDON firm of manufacturing Electrical Engineers 

and Wholesale Suppliers are open to appoint Sole 
Agents in the following districts for eome special lines in 
Electric Heating and Cooking Apparatus, Vacuum Cleaners, 
бо. :—Glasgow, for Scotland; Plymouth, for South-West of 
England; Bristol, for West of England; Cardiff, for South 
Wales. Applications will only be considered from firms of 
standing and repute who are in a position to handle a large 
amount of business.—8059, ELECTRICAL Review, 4, Ludgate 
Hill, London, E.C. 4. 


REPRESENTATION WANTED. 


TUE a. of Important Firms desired in London and 

district by Commercial Engineer, whose sales during the 
past 14 years have averaged £450,000 per annum, in Electrical and 
Mechanical Plant and Apparatus. Extensive conneotion with Gov- 
ernment Departments, Municipal Engineers, Industrial Works and 
Shippers. Now commencing on own account.— Please reply in first 
instance to 8111, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London, E. C. 4. 


ELECTRICAL MANUFACTURERS. 


b> 


£10,000 worth of business in seven months. 


ET me sell your goods and devote yourself to production. 

Young live business man, sound connection, city office, cen- 

tral position, telephone and telegraphic address.—Write 1086, 
ELEOTRIOAL REVIEW, 4, Gudgate Hill, London, Е.С. 4. 
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AGENCIES.— Continued. 


NOTICE TC MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


A WELL established firm with office and stores in Cardiff, 

a good selling organisation, principals well known in 
South Wales and West of England, require a sole eellin: 
agency for electrical accessories in South Wales.—7, 928, 
ELECTRICAL Review, 4, Ludgate Hill. London. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


NGINEER'8 Agent required to introduce well-known range of 
special labour-saving hand-power and light machine tools. 

Only those having good connections with engineering works and 
merchants will be considered. Applications, which will be treated 
in confidence, should give full particulars as to selling facilities, 
territory covered, &c.—Write Вох Т.Т. 128, Dorland Agency, Ltd.. 
16, Regent Street, London, S. W. 1. 7910 


IVE Representative wanted immediately for Plymouth and 
West of England districts by firm of Electrical Engineers 
specialising in electric heating and cooking apparatus, indirect 
lighting fittings and vacuum cleaners. Applicants must be 
extremely well connected, and able to do large business.— 8088, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANUFACTURERS of ‘well-known two and _ three-phase 
motors are requiring first-class Agents in various parts 
England and Scotland, to represent a atendardised and stock line 
of industrial motors from three to 50 H.P. Either purchasing or 
commission agents will be considered, and preference given to thore 
able to give definite guarantee of turnover.—8045, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London, Е.С. 4. 


OUTH Africa. Electrical Engineer, well-known, good connec- 
tion, returning to the Rand, seeks Agencies or would represent 
electrical firms, Motors, installations, cooking and heating appara- 
tus, electrical accessories, &o.— Write Bradley, 23, Keble Hoa!, 
Bootle, Liverpool. 1082 


ELL-known firm of Engineers and Factors, old establish d 

\ V and with offices and showroom in Swansea and Cardiff, and 

engineering works at Swansea, having live selling organisation and 

sound connection, desire sole representation in South Wales and 

Monmouthshire of firms of high repute for motors, switohgeer, 

cables and electrical wires. Wood carry stocks and make window 
displays.—8094, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


FOR SALE. 


FOR SALE. 


.H.P. ELECTRIC MOTOR or 82-Kw. Generator, by 
100 Phoenix Dynamo Co., 220 volts, 373 amps., 60U 
R.P.M., pulley 18 in. by 15 in. | 

Two new 55-H.». Crane Motors, 550 volta, 82 amps., by J. р. 
Hall, Ltd., with reversing tram type controllers. | 

Two Gwynnes 24 in. Centrifugal Pumps, 4 in. suction and 
delivery, direct coupled to 25-H. P., 220 volt Siemens Motors, 
1,200 R. P. M., with starters, switches, ammeters, &c. | 

Five-H.P., 220 volt, Siemens Motor, 900 R.P.M., pulley, slide 
rails, starting panel. | | l 

Friction Hoist, 10 cwt., barrel 8 in. by 14 in., with 4-H.P., 
990 volt Motor, starting panel. | 

15-н.р., 220 volt Siemens Motor, 900 n.P.M., slide rails and 
starting panel. 

Three 40-H.P. Compound Motors, by Rhodes, 220 volt, 850 
R.P.M., each with pulley, slide rails, starting panel. | 

Electric Generator, 11.8 Kw., 220 volts, 1,200 R.P.M., switch- 
board, shunt regulator, voltmeter, ammeter, &c. 

Electric Generator, 175 xw., 6-pcle compound 500/550 volts, 


600 в.р.м., by J. P. Hall, pulley, slide rails; new switchboard 
| for same. 


Two Worthington Simpson High-speed Centrifugal Pumps, 
4 in. suction, 8 in. delivery, direct coupled to 12-H.P., 480 volt 
Motor, 1,500 R. P. M., starting panel, with instruments and 


shunt regulator. | , 
98.kw. Generating Set, Crossley 4 cyl. Oil Engine, 40 Н.Р., 
coupled to Mawdsley Dynamo, 220 volts, switchboard, tanks, 


&c. 
100-K W., 110 volts G. E. C. Generator. 
75-K W., 110 volt Generator. 5 | 
46-н.р. Motor, 220 volts, by Lancashire Dynamo Co., with 


pulley and starter. 
37-н.р. Motor, 220 volts, 490 в.р.м., by Lancashire Dynamo 


Co., with pulley and starter. 
A. UNDERWOOD. 
3, Queen Street, Е.С. 4. 8104 


(Continued on neat page.) 


24 THE ELECTRICAL REVIEW SUPPLEMENT. [January 3, 1930. 


FOR SALE.—Con/inued. 


FOR SALE. 


1 X 16" Ormerod Crank Shaping Machine. 
10 nearly new 27“ New Century, heavy duty, 
Vertical Drilling Machines. 

" Bertram " 12" geared Slotting Machine. 

12" centres, 8.8. and S. Lathe, on 12' straight bed, by the 
Canadian Machinery Corp. 

40" Band Sawing Machine. by Clifton & Waddell. 

16" centre, double-geared S.S. and S. Lathe, on 22’ straight 
bed, by Shanks & Co. 

Nearly new, 161" centres, high-speed S. S. and S. Lathe, on 
27' box end bed, by J. Lang & Co., Ltd. 

Four 104” Patent Bar Cutting-off Machines, by Clifton and 
Biard, Ltd. 

Three Hydraulic Horizontal Breaking Presses, by Н. 
Berry & Co. 

123" centres, 8.5. and S. Lathe, on 15’ straight bed, by 
J. Lang & Co., Ltd. 


ATALOGUE of Stock MACHINERY, 2-3,000 LOTS. 


Five on Application. Inspection invited. 
THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: Forward, Sheffield.” SHEFFIELD. 


К. Н. LONGBOTHAM & Co., LTD., 
41, Station Road, Doncaster ; 
and at Milburn House, Newcastle-on-Tyne. 


Tel: { 676 Doncaster. Telegrams : 
1867 Newcastle, " Machinery, Doncaster.” 


FOR SALE. 


NE 250-н.р. Belliss Engine with dynamo, 220 volts, 
120 R.P.M. 


One 125-H.P..ditto with dynamo, 220 volts, 400 R.P.M. 
One Willans Parsons Steam Turbo Set. 1,200 Kw., with Alter- 


nator, 1,200 R.P.M., 200 lbs. to sq. in., 11,000 volta, three- 
phase, complete with exciter, &c. - 5271 


SOLID ORAWN TUBING. 


Exceptionally cheap parcel 
of approximately 25 tons. 


1“ and 3” Short Lengths 18. Od. per 100 ft. 
"^ and » 5 =, 68. Od. „ УЗ 
Il aud а „ „» 108s. 0d. , „ 
VV 

: 2 ng (Random) Lengths 88. 6d. „ б 
8 and "s ” ” " 16s. 6d. " n 

15 and 1, T v ^ 25s. Od. „ T 
11“ and 13 8 К 30s. Od. „ 


Two tons of Electrical Cable in long lengths 758. per ewt. 


An enormous assortment of Conduit Fittings at 50 per cent. 
off List. 
THE ASSETS AUCTIONS CO., LTD., 
119, 121 & 129, Newington Causeway, 
London, S.E. 1. 
Tel.: Hop 743, 3862. 1999 


CONDUIT, ALL SIZES. 
„ Direct from Factory. 
SOCKET OR SCREWED, WITH FITTINGS. 


UICKEST delivery procurable. 500 ft. 
lowest quantity supplied of any size. 
No limit. Lowest trade prices. Distance 
no object. 
Order form and terms sent on application. 


1100, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, Е.С. 4. 


ELECTRIC DYNAMOS ANO MOTORS. 


ACHINES always available for Sale or hire, 
ARMATURES and FIELD COILS 
rewound or repaired without delay, 


"Phone: MACDONALD, SYER & CO., LTD., 
5773 Holborn, 295, Gray's Inn Road, W. O. 1. 8485 


FOR SALE.—Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATOBS, D.C. AND А.О, 


One 1,000-kw. B. T. H., 440 volts, 50 period, three-phase, with 
condensing plant complete. 

One 1,000-kw. Willans-Parsons-E.C.C., 6,600 volts or 3,300 volta, 
50 period, three-phase, with surface condensing plant complete. 

Two 2,000-kw. Bellias-Lancashire, 6,600 volta, 50 period, three- 
phase, with condensers. 

One 500-Kw. Parsons, 460/530 volts, D.C., with condenser. 


GENERATING SETS, D.C. AND А.О, 

One 500-Kw. Belliss- B. T. H., 220 volts. 

One 400-Kw. Browett-Schuckert 220/230 volts D. c. 

One 230-Kw. Browett-Schuckert 220/230-volt D.C. 

Two 225-Kw. Belliss-Siemens, 220 volts, with condenser. 

One 200-Kw. Brush, 3,000 volts, 50 period, three-phase. 

One 135-Kw. Belliss-Silvertown, 220/230 volta, 

One 100-Kw. Belliss-Crompton, 110 volta. 

One 75-x w. Sissons-E.C.C., 110-volt. 

Two 1-KW., 110-volt, Robey-Electromotors, Ltd, 

MOTOBS, А.О, AND D. o. 

One 150-H.P. Crompton, 25 period, three-phase, slip-ring, 
1,450 revs. 

Five 20-н.р. B.T.H. 400/480 volts b. C., 600 revs., with Brook- 
Hurst Starting Panels. 

One 13-H.P. Laurence, Scott, 460 volts. 


All the above are ready for immediate inspection and despatch. 
The motors are complete with starters and pulleys, and in most 
cases slide rails. 


Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 


Telegraphic Address: Telephone No: 
“ Rotherwood. Birmingham." 1081 Edgbaston. 2128 


GENERATING SETS FOR SALE. 


WO GENERATING SETS each consisting 

of Belliss Vertical Enclosed Triple Ex- 

pansion Engine, direct-coupled to a Multipolar 

Compound-wound Generator, by British West- 

inghouse Co., Ltd., having an output of 400 KW., 
at 500/560 volts, 325 R.P.M. | 


^ THE PH(ENIX ELECTRICAL CO, LTD. 


32/36, Broomielaw, Glasgow. 
7907 


NON-STANDARD INDUCTION MOTORS. 


HE BRITISH THOMSON-HOUSTON OO,, LTD., Rugby, have 
the following Non-Standard Induction Motors in stock, of 
which prompt delivery could be made:—  *' , 


н.р. Phase. Cycles. Volts, К.Р.М. 


2 2 50 200 1430 Squirrel cage. 
25 2 50 200 1460 x : 
48 3 50 400 3600 Slip-ring. 
60 3 50 525 1450 Squirrel cage for direct 
coupling only. 
100 3 50 440 2890 Squirrel cage. 
128 3 50 550 1470 Squirrel cage extended 


shaft for both ends for 
direct coupling. 

150 3 50 210 1450 Slip-ring for direct 
coupling only. 

177 3 50 500 1450 Squirrel cage for direct 
coupling only. 


Apply, SUPPLY DEPARTMENT, The B.T.H. Co., Ltd., Rugby. 7976 


DIESEL-DRIVEN GENERATORS. 


400 / 500; D.C., 500 ог 250 volts, 350 R. P..; in 

excellent condition. Low price. Engines and 
Dynamos could be sold separately. Also two 500-Kw. Parsons 
Turbines, 230 volta, D.C., complete with spare armature and oon- 


denser. 
JENNINGS, West Walls, Newcastle-on-Tyne. 6820 


1,000-KW. TURBO SET WITH CONDENSING PLANT. 


URBO-alternator Set with surface condensing plant, en- 
tirely new, for immediate delivery. 

Steam pressure 156 lb., superheat 240 deg. F., alternator 
capacity 1,000 KW., 3,900, 550 or 2,000 volts, 50 cycles, 3,000 
R.P.M. 

7782, ELECTRICAL Review, 4, Ludgate Hill, London, E.C. 4. 


(Continued on next page.) 
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FOR SALE.— Continued. 


PLANT FOR IMMEDIATE DISPOSAL. 


NE 48-Kw. Siemens D.C. Generator, 220 volts, 930 R. P. u., 
compound wound, two bearings, bedplates and pulley. 

One 40-н.р. Westinghouse р.с. Motor, 220 volts, shunt 
wound, 880 k.P.M., with two bearings, pulley and starter. 

One 25-H.P. Siemens D.C. Motor, 220) volts, shunt wound, 
660 R. P. M., two bearings, pulley and starter. 

One Switchboard for Generator with main b. P. circuit 
breaker, ampere meter, volt meter, field regulator, and three 
distribution circuits with control by р.р. switch. 

Two Shardlow Gas Engines, 70 B. H.P., with heavy electric 
lighting flywheel, electric ignition. throttle type governors. 

The above plant is either new or equal to new, the greater 
part having been used for stand-by purposes only, and can 
be inspected by arrangement in South Yorkshire. Inquiries 
to be addressed to 


THE SHEFFIELD SILVER - PI. ATE & CUTLERY Co., Ltd. 
Priestley Street, Sheffield. 8086 


CITY OF LEEDS. 


— 


HE TRAMWAYS AND HIGHWAYS COMMITTEE of 
the City of Leeds have for disposal, and invite offers 
for the following :— 


Approximately 150 tons worn-out Tramway Rails in varying 
lengths, mostly curved. 

A quantity of Scrap Manganese Tramway Points and Cross- 

ings. 

One Чапа Crane (without chain) on truck 4 ft. 5} in. gauge; 
lifting capacity 14 tons, by Booths, of Rodley; in good 
second-hand condition. 

Three second-hand Smith's Bellows. 


All the above can be seen at the Leeds Corporation High- 


ways and Permanent Way Department, Боке Street, 


Leeds. 


Offers to be addressed to THE T TEA MANAGER, Tram- 
way Oftices, Swinegate, Leeds, and to be sent so as to reach 
this office not later than 10 алп. on January 3rd, 1920. 8025 


ELECTRO-DEPOSITING PLANT. 


Four Canning's low-voltage Dynamos, each 1500 amps., 
6 volte. 

90' 3" x 1" H.C. Copper Bus Bars. 

150 3' 8" Н.О. Copper Suspension Bars. 


400 Plate Clipe. 

150 2’ x 1' 6" x 1g to 3’ x 2'6” x 4" H.C. Copper Plates, 
and all fittings. 

One Electric Solder Pot, 240 v., complete with irons, 
switch, &c. 


One Phillips’ Commutator Grinder, &c., хс. 
Write for full list or call. 


С. В. HARKER, STAGG & MORGAN, LTD., 
Devon Wharf, Emmott Street, Mile End, E. 8121 


ELECTRIC MOTORS IN STOCK. 


300 B.H.P 400/440 volta D.C. 360 revs. 
30 „ 410/460 „ T 470 revs. 
25 „ 440 „ » 350/600 revs. 

3 , 220/230 „ а 650 revs. 

ALTERNATING CURRENT. 

3 B.H.P. Slip-ring 400 volts 3-phase 50 periods 720 revs. 
12 „ " " " T 950 „ 
15 (X) Sq.-cage „ „ n 700 » 

6 „ " 500 volta РА "Я 1440 ,, 
81 „ T " " ii 1440 ,, 

600 „ Slip-ring 2000 volts 2- Phase 8 730 „ 


Others in Stock. 


BURY ELECTRICAL PLANT CO., LTD., 
Monitor Works, Bury. 8118 


HIGH-CLASS 220-VOLT D.C. MOTORS IN NEW CONDITION. 


HREE 2 н.р. shunt, protected, Royce Motors, speed 700. 
Six 16 H.P. compound, ventilated, Mather & Platt 
Motors, speed 370. 
Two a H.P. compound, protected Motors, by Electromotors, 
speed 650 
One 3 H.P. shunt, protected Motor, by Holmes, speed 350. 
Brook Hirst Starting Panels for most of the above from 


stock. 
| DRUMMOND & CO. 
Middlesbrough. 7892 


CUNNINGHAM’S REGISTER. 


REGISTER OF MOTORS, &c., for sale and wanted. 
Send particulars of YOUR NEEDS (asa buyer or 
seller). MOTORS rewound and repaired. 


171, Edgware Road, 
"Phone: Padd. 5178 and 5174. London, W. 2. 
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FOR SALE. —Continuod. 


FOR SALE. 


1 0 ER 220-volt, slow-speed Holmes Motor, semi-enclosed, 
6-pole, compound wound, 350 revs. 

80-H.P., 3-phase, 50-cycle Motor, alip-ring type, speed 950, suitable 
for 440/500 volts. 

75/110-volt, 32-amp. shunt Dynamo, suitable for coupling direct to 
Engine at 300/675 revs. 

66- a P., iain shunt wound Motor by Scott & Mountain, 1220 


4-H. Е: "110-volt, compound-wound Motor, by Holmes, slow 
300 revs.—DRUMMOND & Co., Middlesbrough. 5121 


^ 


ELEGTRIC MOTORS IN STOCK. 


ALE or Hire.—4A.C. : Single-phase, 15-H.P., 400-v., 50-p., alip- 

ring ; 10-H.P. Fuller, 200 volta, 50-p., slip-ring ; three-phase, 

1-H.P. Fuller, 225 volts, 50-p., squirrel; 4-H.P. Brooks, 346 volta, 
10-p., squirrel, 

D. C.: Two 25-H.P. Cutting, 460 volts; 20-H.P. Stechford, 400 
volts; 10-H P. Siemens, 220 volte; 7j-H.P. Rhodes, 480 volta; 
54-H P. Crowther, 400 volts ; 4-H P. B.T.H., 220 volta ; 4-H.P. B.T.H., 
410 volts; 2-H.P. B.T.H., 200 volts; 1-H.P. Crompton, 220 volta. 

E. P. ALLAM & Co., 107/109, Gray's Inn Road, W C. 1. 

Holborn 1280. 8095 


GENERATING SETS FOR SALE. 


200; W. Steam Generating Set, consisting of Vertical 
Enclosed Compound Engine (3 cylinders), by W. H. 
Allen, Son & Co., direct coupled to D.c. Shunt Wound 
Genreator, 460 volts, by Crompton, speed 450 R.P.M., com- 
plete with five-panel switchboard, KC. 

100-KW. Steam Generating Set, Compound Engine, by 
Browett, Lindley & Co., direct coupled to D.C. Compound 
Wound, 460 volts Generator, by Laurence, Scott & Co., speed 


400 R. p. M. 
R. Н. Parrerson & Co., Ltp., Forth Street Works, 


Apply : 
Newcastle-on- Tyne. 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 2d. per word per insertion. 


TRADE RATE 1s. Od. PER LINE. 
Box Number and Югвотвіолг, Ren address count as seven words, 


CHESON Graphite Electrodes for electric furnaces, surplus 
stock of 134 tons, size 10 in.: also 1} tons 6 in. for disposal. 
—Apply to Kryn and Lahy Metal Works, Ltd., Letchworth. 8001 


ALANCER Set, by Electromotors, out-balance current 200 amps., 

in mid-wire, three-wire, 230/115/230-volt 0 complete 

with regulator and starter.— Harry H. & Co., Limited, 
Staines. 8010 


T. H. Motors, 410/480 volts D. c., condition new, speed all 
1100 &.P.M., complete with pulleys, faila and sterters; two 

5 H. P., two 24 НР, and two 1 H.P. ; can be inspected.— Write John 
Hearson & Co., Ltd., 84, Kingsway. 8085 


RUSH-Holders, by Westminster Engineering Co., 14" x $” 
brush, 368. per dozen.—140, Southwark Street. 1112 


OUNTRY House Set, Gardner petrol-paraílin engine, die 
coupled to G.E.C. dynamo, 25 amperes, 100/140 volta, 

900 revolutions; practically new; £140.— A. Rushworth, 
Chigwell Row, Essex. 1078 


C. and A.C. Motors and Switchgear for Sale, 1 to 20 H.P.— 
'Рһопе Holborn 1291. 980 


YNAMO, 50/70 volts, 120/150 ampe., 750 rev., compound- 
wound.—The City Plant Co., 31, Barbican, Е.С. 1. 1058 


YNAMO. 70 volts, 30 ampe., shunt wound, practically new.— 
rey Wilson & Co. ven Budge iid Cannon Street, E.C. 4. 8106 


YNAMO, 100 volts, 100 amps., 760 rev.. compound-wound, by 
Mather & Piatt.— The City Plant Co, 31, Barbican, 
E.C. 1. 1057 


— — — — — ͤ Gʒ— ä— arr — 


YNAMO, 110 volts, 181 amps., 600 rev., 3-bearings, compound- 
wound, by Holmes, Newcastle.—The City Plant Co., 31, 
Barbican, E.C. 1. 1056 


YNAMOS (several) 220 volts, D.C. compound, interpole, 
excellent condition, 330 R. P. u.; also D.C. Motors, all sizes to 

90 H.P., 220 volts, very low price; also Balancers, all sizes.— 
Jennings, West Walls, Newcastle-on-Tyne. 6187 


(Continued on next page.) 
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FOR SALE.— Continued. 


Hoe Clips in copper, nll standard sizes from J in. to 2 in., 
delivery from stock. London.—Isaacson & Brown, Ltd., 39, 


Furnival St., Holborn, Е.С. 4. 8117 


LECTRIC Blower. One 3-H Р. Siemens Motor, 460 v. D. C., 
2000 revs.. direot coupled to Sirocco blower.—Bury Electrical 
Plant Co., Ltd., Phoenix Street, Bury. 7939 


LECTRIC Motors.—5 H. P., 3-phase, 415 volts: 5 H. P. to 14 H. P., 
D.C., 400 to 460 volts; 5 H. P., slow speed, 400 R.P.M.— 
Mor gan, 138, Gower Street, W. C. (Museum 3418.) 985 


ОВ immediate Sale, surplus Submarine Electric Battery. 
Overall dimensions of each cell, 171“ x 183445" x 4242” high. 
Weight of each cell complete about 9001bs. Ampere-hour capacity 
of each cell: 1 hour rate, 2300; 4 hour rate, 3560; 12 hour rate, 
4392.—For full particulars and facilities for inspection, apply 
Purchase Department, Vickers, Ltd., Barrow-in-Furness. 7897 


OR Sale, a National "PE" type, 18 maximum, B. H.. Ga 
Engine, No. 27,208, latest girder type, magneto ignition, 
complete with all fittings. This engine is in excellent condition 
and has been driving a cinema. Price for immediate sale, £160 as 
it stands, or £180 on rails.—Cook, 5, Elton Road, Bishopston, 
Bristol. Telephone : 757. 8076 


OR Sale, a Newton two-pole, enclosed type, “ Zone" Dynamo, 

140 volts, 80 ampe., 1100 revs., together with first-class 
awitchboard ; complete with all fittings. The above are in perfect 
condition, just removed from mansion. Price for immediate sale, 
80 guineas on rail, Bristol.—Cook, 5, Elton Road, Bishopston, 
Bristol. Telephone: 757. 8078 


OR Sale, about 110 yards of 1914 concentric lead-covered and 
armoured Cable with end boxes. The above is in perfect 

order and was put in at a mansion in 1914. Price for the lot £35. 
— Cook, 5, Elton Road, Bishopston, Bristol. 5054 


OR Sale, an Alternating Generator, 550 volt, 50 periods, 500 
В.Р.М., 175 H.P., by Scott & Mountain. £300 f.o.r.—Apply 
East Bristol Collieries, St. George, Bristol. 1969 


OR Sale, Dynamo, by Heywood & Co., Manchester, 100/140 
volts, 100 amps., with three bearings, and a spare armature. 

This has been running electric light at a mansion and is an old 
fashioned heavy machine. To anyone requiring а good reliable 
machine and do not mind it being old fashioned and requiring large 
floor space, this machine is capable of doing many years good 
work and is open to any inspection and examination. Price to 
clear $75.— Cook, 6, Elton Road, Bishopston, Bristol. 8065 


OR Sale. Dynamo by Johnson & Phillips, " Карр” type, 138 
. volta, 38 amps. with switchboard and all fittings. Removed 
from a mansion and all in first-class order. Price of the two for 
prompt sale, £52 10s.—Cook, 5, Elton Road, Bishopston, Bristol. 
Telephone : 757. . 8077 


OR Sale, eight new Control Panels, by Westinghouse, for 
40-H.P., 400/440 volt, 50 cycle, 3-phase motors; £40 each.— 
The Phenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 7629 


Fes Sale, in working order, can be viewed near London, 
Marshall over-type Steam Set, compound double-acting 
engine, 110 to 115 lbs. pressure, about 18 years old, 50/60 H. P., 
suitahle for driving; dynamo, same date, G. E. C., multipolar, 300 
amperes, 460 revs., coupled with 11" laminated leather belt; two 
boosters, by Hawkins, motor 100 volta, generator 100 amperes, 40 
volta ; and one ditto motor, 100 volts, generator 60 amperes, 35 volts, 
complete with switchboard.—8081, ELEOTRICAL REVIEW 4, Ludgate 
Hill, London. 


OR Sale, nine 50-H.P., 400/440-volt, 600 R.P.M., enclosed Weating- 
house D.C. Motors with starters. Nearly new. Price £246 

each. — The Phonix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 1614 


HS Sale or Hire, Motors and Dynamos, 440, 220, 110 volts. 
Electrical machinery of all kinds. W 


‚ W. Martin, 320, 
Witton Road, Birmingham. Phone: East 883. 5775 


OR Sale, three Generating Sets, each consisting of a Gardner 
4-oylinder petrol or paraffin engine, coupled to 80-volt, 180- 
ampere, D.C. generator, nearly new, and complete with all fittings, 
including switchboards.— For price and further information apply 
qd Fyfe, Wilson & Co., 31, Budge Row, Cannon Street. London, 
.C. 7915 


OR Sale, three 30-H.P., 440/500-volt, 25 cycle, 710 R. P. u., 
8-phase, slip-ring Motors, by the British Thomson-Houston 

Co., £140 each.— The Pheenix Electrical Co., Ltd., 32/36, Broomie- 
law, Glasgow. 8068 


— — 


OR Sale, three 70-H. P., 500-volt, 50-cycle, 960 R. P. M., three- 
phase, slip-ring Motore, by Lancashire Dynamo Co., Ltd., 

4185 each. — The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 8070 
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FOR SALE.— Continued. 


OR Sale, three 200-H.P., 500-volt, 50-сус'е, 485 В.Р M.. 3-phase, 
slip-ring Westinghouse Motors.—The Phcenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 7914 


OR Sale, two Chamberlain & Hookham charge and discharge 
Meters, 50 amps., guaranteed perfect order, 50s. each. — Cook. 
5, Elton Road, Bishopeton, Bristol. 3056 


OR Sale, two nearly new 250-K w., 500-volt, direct-current 
Belliss Steam Sets. Available end of January. — 8075, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, two new 500-Kw. Rotary Converters, by Westing- 
house, converting three-phase, 50 cycles to 420 volts D.C., 

with awitchbgear.—The Phenix Electrical Co., Ltd., 32/36, Broomie- 
law, Glasgow. 8071 


\ 


OR Sale, two 10-H.P. and two 8-H.P. motor-driven Centrifugal 
Pumps, with 400-volt, 50-cycle, 3-phase motors, £70 and 

£80 each.—The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 7628 


OR Sale, two 30-H.P., 400/440-volt, 550/1100 R P. . enclosed 
drip-proof, compound-wound, variable speed Motors, by the 
British Thomson-Houston Co., with control panels, £190 each.— 
The Phoenix Ele.trical Co., Ltd., 32/36, Broomielaw, Glasgow. 8069 


| Sale, two 100-8.H P. protected type, slip-ring Motors, fit'ed 
with brush-lifting and short-circuiting device, wound for 
220 volts, 50 periods, single-phase, 950 R P.M., with belt pu e, 
21" dia. x 18” face, with protected type stator starter and protected 
type rotor switch and resistances oil-immersed, and slide rails and 
holding-down bolts.—Brittain's Electric Motor Co., 110, Cannon 
Street, London, E.C. 4. 7619 


OR Sale, two 400-Kw., 3,300/440-vo't, 50-cycle, 3-phase. oil- 
cooled transformers with oil immersed switchgear.— 8102, 
ELEOTRICAL REVIEW. 4, Ludgate Hill, London. 


OR Sale, 15-H.P., 220-volt, 50-cycle, 575 R.P.M.. 3-phase, squirrel- 

cage Motor, by B T. H., with oil-immersed Star Delta starter, 
£71; also two 30-H.P., 715 B.P.M. ditto. £97 each.—The Phonix 
Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 8067 


— —— — 


OR Sale, 43 new 5-H P., 400-volt, 50-cycle, 710 R P. M., 3-pbase, 
squirrel-cage, totally-enclosed Motors by Westinghouse, with 
oil-immersed Star Delta Starters. 2 59 each.—The Phenix Elec- 
trical Co., Ltd., 32/36, Broomielaw, Glasgow. 7632 


OR Sale, 70-в.н.р. and 120-в.н.р., three-phase, 50 periods. 3,000 
volts, 480 R. P. M., slip-ring Motors. Westinghouse, with brush 
lifting device. —7998, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, 100-H.P.. 550-volt, 50-period, 720 k. P. M., three-phase, 
slip-ring. B.T.H. Motor, with starting gear. £290.—The 
Phoenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 8100 


OR Sale, 100-Kw. reversible synchronous Motor Generator, by 

Bruce Peebles, Ltd., 1913, D. c. side, 500/550 volts, 200 amps., 

A. C., side 2,000 volts, 50 amps., 60 cycles, single-phase, 600 R. P. M., 

complete with control gear. The above plant has a large overload 

capacity, and would be suitable for welding, if used in conjunction 

with suitable transformer.—8101, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OR Sale, 120-H. P., 500-volt, 50-period, 720 R.P.M., 8-phase, 
equirrel-cage type Motor, with auto-transformer starter, $200. 
—The Phonix Electrical Co., 32/36, Broomielaw, Glasgow. 5888 


OR Sale, 175-horae, 220-volt, 3-phase, 50-cycle. slip-ring Motor, 
complete with pulley, rails and liquid type starter.—Phonix 
Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 8065 


OR Sale, 175-H.P., 220-volt, 50-cycle, 725 B.P.M., 3-phase, slip- 
ring Motor, complete with pulley, rails and liquid starter.— 
The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 8066 


OR Sale, 200 yds. 7/228 Twin Cable, lead covered, steel wire 
armoured and compounded, external dia. 1“, in five coils ; 

72 yds. 7/168 Twin Cable, lead covered, steel armoured and com- 
pounded, external dia. 13"; 9 yds. 7/168в Twin Cable, as above; 
7.0 24" Twin Porcelain Cable Cleats : 50 10" E.I. Shades; three 
cast-iron two-circuit D. P. Switch and Fuse Boxes, wall pattern, 
10 amps. рег way, each pole mounted on separate white marble 
bases, front of case is hinged and provided with fixed lock and two 
keys, size 24" x 94" x 6" (made by Dorman & Smith). All the 
above material is in good condition and equal to new, only been in 
use six months in a Government aerodrome.—Offers to S. B. Galpin, 
200, High Street, Scunthorpe. 1040 
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FOR SALE. —Continuad. 


OR Sale, 550-K. v. A. Transformer by Westinghouse, 2100 volts 
two phase, to 220/250 volts three-phase, Scott connected with 
or without cubicle-type switchgear.—The Phuwnix Electrical Co., 
Ltd., 32—36, Broomielaw, Glasgow. 8072 


— а — — 
25 
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OR Sale, 500-kw. Willans - Siemens direct- coupled Set, 

450/550 volts. Excellent condition; immediate delivery. 
Seen fixed working.—Williams & Sons, 37, Queen Victoria Street, 
London. 8128 


AS Compressor, rotary type, “Е” size, by Keith, Blackman « 
chain-driven by 420-volt, 3-phase, 50 periods, squirrel cage 
Motor.—7942, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IGH-Pressure Testing Set, comprising one rotary converter. 

by the Crypto Co., primary for 460 volts, 4-pole type, 1500 

R.P.M., output 10 K.v.A., and one 10 K.V.A. Transformer, by British 

Electrical Transformer Co., for testing 1000 volts to 20,000 volta, 

steps 500, complete with shunt regulating switch and semi-enclosed 

starter with low-volt and overload release.—8083, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ISTEB-Bruston Set, complete, 110 volte, 33 amps. ; very little 
eun used.—Offers to 8093, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


EARLY New Belliss & Morcom, 550-H.P. enclosed vertical 
compound high-speed Steam Engine, latest type. New 1914. 

T wo 50-B.H.P. Ruston Crude Oil Engines.—Full particulars, Harry 
H. Gardam & Co., Ltd., Staines. 8011 


EW i-H.P, G.E.C. Motor, 220 v., D.c., with Keith Blackman 
‚баз Compressor (type 4). will верага{е if desired, £20.— 
Balchin & Taylor. 47, Minories, E. 1. 1075 


NE 5-H P., 200/230-volt, series wound, Rhodes Motor, new 

condition, £30; one 2-H.P., 200-volt, shunt-wound B.T.H., 
with pulley, starter and rails, new, waiting delivery at Rugby, £32. 
—'Phone: Нор 1833. 1091 


ETROL-Electric Generating Set. 50 volts, 10 amps., complete 
with water tanks, silencer.—Fyfe, Wilson & Co., 31, Budge 
How, Cannon Street, E.C. 4. 8107 
ETROL-Electric Generating Set, 60 volts, 50 amps., with 
silencer, piping.—Fyfe, Wilson & Co., 31, Badge Row, Cannon 
Screet, E. C. 4. 8108 


3 — ——————————————Ó———Ó—M——- 


UMP Motor, 3-B. H.., squirrel cage, Westinghouse Motor, 
420 v., 3-phase, 50 period, 1420 revs.,direct-coupled to 14 
centrifugal pump.—Bury Electrical Plant Co., Ltd., Monitor 
Works, Bury. 8119 


UMP Motor. 20-H.P. Rhodes Motor, 220 v. D.C., direct coupled 

to Cherry's 4 Vertical Sinking Pump, 300 gallons per minute, 

100 ft. head.—Bury Electrical Plant Co., Ltd., Phenix Street, 
Bury. 1940 


ERIES wound crane Motors, two 35-H.P. and one 25-H.P., 500 
volts ; also quantity of Controllers and Resistances.—Garty, 
47, Pitt Street, Glasgow. | 1005 


INGLE-Phase Motors; three 25-H.P. squirrel cage Motors 
220 volts, single-phase, 50 periods, 950 reva.—7943, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


INGLE-Phase Motors, 15 and 30 в.н.р., slip ring, 230 volts 
50 cycles, 1,420 k. T. M., with starters, also five 25 B. H. P. 
Squirrel Cage, 950 R. P.M.—8 120, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


—————— — ee — — —— — 


WLIP-Ring Motors, Four 11 B.H.P., 320 volts, three phase, 25 
cycles, 750 R.P.M.— 8031, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


1 Steel (high speed and ordinary carbon) for sale over 1920. 

Enquiries invited from buyers of one ton and upwards.— 
Apply The Reliance Steel Works, Ltd., Cross Street North, Wolver- 
hampton. 7974 


WO new, l-Kw., direct-coupled, Lighting Sets, 150/220 v.; 
Crompton dynamo, with telephone engine, magneto ignition, 

fitted with radiator and fan, switchboard, volt ampmeters, with 
switches, fuses and automatic cut-out, many spare replacement parts. 
Price £95 each, unusual bargain.— Edwardes Bros., 20, Blacktriars 
Road, London, S.E. 1. Phone; 2115 Hop. 1061 


WO 170-kw. Belliss-Siemens Generating Sets, 220 volts, 700 
amps., 380 revs., cylinders 12" and 20" x 10" stroke, spare 
armature,— Harry Н. Gardam & Co., Ltd., Staines. 8018 


FOR SALE.—Continued. 


ARIABLE Speed Motor. 25 H.P., by Parker, 440 v. D. C,, 4 poles 
with interpoles, 350/600 revs., with pulley, rails and starter. 
Bury Electrical Plant Co., Ltd., Phoenix Street, Bury. 7941 


AN D 2-H.P. D.C. Motors, 220/240 volts, shunt, 1,050/1,150 revs., 
rails and pulleys, £28 and £365 respectively. — Bernard 
Meggitt, Mansfield. 1091 


PHASE Motor, Siemens, 400 v., 25 ~, 8 H.P., 720 B.P.M., £25. 
— 140, Southwark Street. 1113 


-H.P. Kelvin Petrol or Paraffin engine, mounted on base, with 
pulley, Outside bearing, and full equipment.—Fyfe, Wilson and 
Co., 31, Budge Row, Cannon Street, E.C. 4. 8109 


1 З е D.C. Steam Generating Set. by G. E. C.. 110 volts, 4-pole 
Generator, in nearly new condition, modern type.— Harry 


Н. Gardam & Со., Limited, Staines. 8009 


1 5 series- wound Motor, 460/500 volta, D. C., 450 R. P. M.— 
8030, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


5 20-watt, 200.volt Mazda Lamps; new, cheap.— Particulars 
27, Bermondsey Street, S.E. 1107 


1 5 -KW. Generating Sets (two) Belliss-Siemens, 440/500 volts 
р.С., 375 revs. Generators bipolar type.—7944, ELEC- 
TBICAL REVIEW, 4, Ludgate Hill, London. 


220 


400%; D. O. Generator, 425 revs., compound wound, rope 
drive.—Harry Н. Gardam & Co., Limited, Staines. 8007 


-VOLT Shunt Interpole Motor, 30 H. P., 1000 R. P. u., by 
Cutting Bros., starter, £97 108. —140, Southwark Street, 
1111 


500 Ж D.C. Steam Generating Set, by Browett, Lindley, 

triple-expansion enclosed engine coupled to multipolar 
generator, 440/500 volts, also 96-Kw. direct-coupled Steam Set, 
enclosed high-speed compound engine and multipolar D.C. genera- 
tor, 460/500 volts.—Harry H. Gardam & Co., Ltd., Staines, 8008 


50 | NICKEL-plated “ Penlite” Torch Cases, available from 
stock. Special prices quoted on application. — 936, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. | 


6 ОО 3E vertical encloged high-speed compound Steam 

Engine, by W. H. Allen, Son & Co., Limited, complete 
with all fittings, and now direct-coupled to three-phase Westing: 
house alternator, 60 periods, 450 volts, but would separate.— Harry 
H. Gardam & Co., Limited, Staines. 8006 


BUSINESSES FOR SALE AND WANTED. 


THE WEAVERHAM ELECTRICITY SUPPLY CO., LTD. 


To Electric Contractors or Others. 


O be sold or disposed of by private treaty or otherwise, 

Ё the above Undertaking with the whole of the Effects, 

including the Provisional Order for the Districts of. Weaver- 
ham and Acton, and Sandiway and Cuddington. | 

All offers, or for further particulars, apply to tbe Receiver 

for the Weaverham Electricity Supply Co., Ltd., H. L. Рае, 
Incorporated Accountant, 133, Chester Road, Northwich. 


BUSINESS FOR SALE. 


"XLECTRICAL Engineer's and Contractor's Business for Sale. 
Good stock, four-roomed shop, low rent; no opposition ; in 
main road, London, S.E. #300. 
Write, making appointment, to— 
1037, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C.4. 


Advertisements are inserted under this heading at 1s. dd. per line. 


XTENSIVE Electrical Contractor's Business for sale in popular 

seaside resort. Guaranteed turnover £10,000 to 12,000 per 

year; good reasons for selling.  Fulleat investigations. — 1025, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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ARTICLES WANTED. 


WANTED. 


HE following squirrel-cage second-hand Motors for 220 volta, 
A.C., 50 periods, 3 phase :— - 
Two 40-H.P., 570 R.P.M., approx. А 


One 40 „ 720 „, i 
Two 20 „ 720 „ „ 

Three 15 „ 720 „, s E 

Seven 10 „ 90 „ Р 

One 10 „ 1400 „ 5 

Two 3 „ 1400 „. 


,» 

State lowest price, carriage paid, and giving full particulars. 
The motors must be in an excellent condition and subject to an 
acceptaoce test. Offers for slip-ring motors and control gear will 
also be considered. 


7988, ELECTRICAL REVIEW, 4, Ludgate Hill, London, Е.С. 4. 


AIR COMPRESSOR. 

HE BARKING TOWN URBAN DISTRICT COUNCIL is 
prepured to consider the purchase of a second-hand Air 
Compressor electrically or steam driven, and capable of com- 
pressing about 260 cu. ft. of free air per minute to an average 
working pressure of 20 lb. per sq. in. Any person having such 
plant for sale is invited to send particulars, including price, to 
C. F. Dawson, Surveyor to the Council, Clock House Cham- 
bers, Barking. 8074 


ELECTRIC MOTORS. 


ANTED, by LEYLAND Morons, LTD., Leyland, at once, about 

20 Motors, 220 volts, 50 period, three-phase, A.C., H.P. 
between 20 and 30, first-class make and condition ; also 100-KW., 
400-volt, A. C., 50 period, 100 Ib. steam pressure, Generating Set, gas, 
oil, reciprocating or turbine, preferably with extra-large Exciter, 
capable of giving 50 KW., D C., 220 volta. 1023 


Cheap prepaid Advertisements are inserted under this heading at the rate of 
2d. per word per insertion. 


TRADE RATE is. Od. PER LINE. 
Box Number and £LEOTRICAL REVIEW address count as seven words. 


LEAROYD & SON, Bridge Works, Clapton, N. E.— Telephone: 

. Dalston 2278; Telegrams: Frangible, Lowclap, London," 
buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &c., хо. Inquiries solicited. 
Established over 50 years. 1059 


OC. and р.с. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. 1060 


IR Pump.-—Wanted, 3-throw Edwardes Air Pump. about 11 X 7, 
preferably motor driven, with or without motor, 230 volts or 
460 volts D.c.—Chesham Electric Co., Chesham. 8125 


EILING Roses, 2-plate (English, Jap and Continental), 50 gross 
wanted. State price and earliest delivery.—Wood & Cairns, 
Ltd., Wholesale Factors, 7, Meuse Lane, Edinburgh. 8060 


YNAMO required, 220 volts, 15 amps., or 110 volts, 30 amps.— 
Lincolnshire Engineering & Motor Works, Ltd., Sleaford. 


— ä——ä4ä а ee — — а — — — — 


E C. C. Two- phase Motor, 200 volts, 50 period, 74 H.P., 1000 R. P. M., 
8. R. type; frame size 82.— Smith & Bellhouse, Darlington 
7952 


E -- = — --. — — — 


Street, Wolverhampton. . 


— — — — 


LECTRIC Motors (second-hand), first-class condition. One 

20 H.P., variable speeds 20/25 per cent. of maximum H. P., 

can vary 15 per cent., control reversible, four steps and stop, voltage 
400 D. C.; also one 5 to 7-H. P., 400 volts, D.C. — State price and where 
inspectable, Summers & Payne, Ltd., Southampton. 1020 


OTOR Generator Set: alternator single-phase, 200 volts, 50 

cycles, about 50 Kw. output, direct coupled to D.C. motor, 

shunt wound, 460 volts; higher voltage alternator considered; 

new or second-hand plant.—Full particulars and lowest price to 
1106, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LD drawn-wire tungsten Lamps wanted, with glass parts 
intact (no fancy shapes); one penny each, — Harrison 
Trading Co., 847, Harrow Road, London, N. W. 10. 58 


NE А.С. slip-ring Motor, 27 to 30 B. H. P., speed not to exceed 

500 R.P.M. with short-circuiting and brush lifting device. 

One А.С. squirrel cage Motor, 5 B.H.P., speed not to exceed 750 R. P. M., 

both for 400-volt, 50-cycle, 3-phase circuit.—Full particulars and 
prices Вох “Е 192," Lee & Nightingale, Advert. Offices, Liverpool. 

8021 
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ARTICLES WANTED.— Continued. 


pens Scrap wanted for spot cash. We purchase Platinum 

and give the highest market price. Call and be convinced 
before selling elsewhere. Parcels by post, prompt cash per return. 
The original firm.—The Depót, 156, Charing Cross Road, London. 
W. Established 1850. 1036 


EQUIRED at once, Motor 120 в.н.р., 440 volts, 3-phase, 50 
cycles, 500 R. P. M. approx., complete with suitable starting 
and switchgear.— Andrew & Co., Toledo Steel Works, Sheffield. 8048 


бт Rotary Converter for Accumulator charging, 230 v., 

D.C.. primary and 10 to 15 v. on secondary side, also portable 
Electric Drill, 230 v., D. O., to drill up to 3“ holes in steel.—Harry 
Moss, Electrical Engineer, 82, Leeds Road, Bradford. 8013 


ENDERS are invited for the supply of a Small Electric 

Laundry suitable for & ship's company of 400, also estimate 

for erection of same. —1033, ELECTRICAL REVIEW, 4, Ludgat 
Hill, London. 


WO 40-H.P., slip-ring Motors, 400 volts, 3 phase, 25 periods, 
710 RP.M., with Ellison starters. Send price and full particu- 
lars, to Accles & Pollock, Ltd., Oldbury, Birmingham.. 8042 


АКТЕР, Air Compressor and Motor for artesian well, D.C, 
460/500 volts. — Full particulars to 1069, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, at once, all sizes of new D.c.c. Copper wires, from 

11/19 S. W. G. inclusive. Also 24/42 S. W. G. all coverings. 

Small quantities or complete large stocks purchased for prompt 
cash.— Western Engineering Co., Swansea. | ; 7818 
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ANTED, Centrifugal Pump, ring-oiled, water-sealed bearings, 

capacity 200/250 gallons per minute against 30’ head, direct- 

coupled to 500-volt D.C. motor, 750/800 R.P.M.—8051, ELECTRICAL 
REVIEW, 4, Ladgate Hill, London. i 


ANTED, for immediate delivery, constant-pressure high- 
range Megger, 500 volts, 5/1000 megs. ; also Testing Set.— 
Bourne End Electric, 5, Great New Street, Е.С. 4. 1088 


ANTED, good second-hand 75-kw. steam-driven Generating 

Set, 220/250 volts, D.C., engine to be vertical inverted, 
enclosed compound or triple expansion, and for preference, con- 
densing.—Please offer nearest to Western Engineering Co., 
Swansea. 7817 


ANTED, one each new or second-hand 5, 74 and 10-H.P. A.C. 
Motors, 50 pariods, 200 volts.—Reply, with price, to Diamond 
Coal Cutter Co., Wakefield. 8050 


АКТЕР, one new or good second-hand 480-volt p.c. Motor, 

60 H.P., compound or interpoles, protected type, speed from 

500 to 800 r.p.m. Also 480-volt D.c. Motor, 3 to 5 H.P., interpole 
or compound, speed from 700 to 1000 r.p.m., protected type, new or 
good second-hand.— Bernard Meggitt, Mansfield. 1041 


ANTED, one second-hand, 25-B. H. P., A. O., squirrel-cage Motor, 

three-phase, 50 periods, 220 volts, about 940 revs., in good 

condition.—State price, 7977, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. f | 


АКТЕР, one 2-в.н.р., totally-enclosed or pipe-ventilated, 
3-phase, squirrel-cage Motor, 440-volt, 50 periods, 750 R.P.M., 
complete with starter ; new or good second-hand. Full particulars, 
age, make and where seen.— 8062, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, one 100-K w., or nearest, but not less than 100 KW., 
rope-driven, 3-phase, 400-volt, 40-period Alternator, with 
direct-coupled Exciter; speed about 500 R.P.M. Lowest price and 


. earliest delivery wanted.—7996, ELEOTRICAL REVIEW, 4, 


Hill, London. 


СТ ANTED, Second-hand 30-H.P., D.C. Motor, 460 volta; 
1/5th-H.P., D.C., 400 volts, Motor and 1/10th to 12-H.P., D. C., 
460 volts Motor.— Keen, 36, Great Smith Street, Westminster. 1089 


ANTED, Second-hand 500-Kw., D. C., 550-volt, shant-wound 
Generating Set.—Apply Cork Electric Tramways & Light- 
ing Co. | 8130 


АХТЕР. three-phase, 440-volt, 50-cycle Motors, 5 to 150 H. P., 
for export. Wanted immediately.—" Leopold," Street's. 
30, Cornhill, E.C. 8103 


(Continued on next page.) 
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ARTICLES WANTED.— Continued. 


ANTED, two 75-Kw., 220/250-volt Dynamos, about 550 B.P.M., 
Must be of modern type.—7846, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


7 AN TED, 3-phase Alternator, 72/100 K. v. A., with exciter wound 


for 440 volts, 40 periods, speed 400/600 revs. for belt driving. 


—Apply James W. Ellis & Co., Ltd., 40, Dean Street, Newcastle. 


8047 


АКТЕР, 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 


direct coupled to three-phase Alternator, 550 volta, 


Engine, | to 
БО cycles.—Weatern Engineering Company, Swansea. 7861 


£9 PER Os. paid for clean Platinum Scrap. Call or post 
paroels, cash per return.— Lawrence L. Stern, 71, London 
Road, Liverpool. Established 25 years. Bankers’ reference. 910 


3 О) O EX. Direct Current Dynamo required, belt or rope driven, 

250 volta, preferably compound-wound, with a number 
of Motors, 20 to 50 H.P. each. Full particulars stating make, age, 
speeds, when available, prices.—8080, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


MISCELLANEOUS. 


SPRINGVALE ENGINEERING WORKS. 


General and Electrical Engineers and Founders, 
Springvale Terrace, Blythe Road, Kensington. 


ONTRACTORS to H.M. Office of Works, Admiralty, Ministry 

of Manitions, London County Council. 
Specialista in electrical installations, also temporary installations 
for Exhibitions, Ballrooms, Ko. Estimates free. 6665 


Advertisements are inserted under this heading at ls. 9d. per line. 


LECTRICAL Manufacturing Firm with 10,000 aq. ft. assembly 

shop space available, are prepared to undertake the assembly 

of small electrical apparatus and wiring supplies.—7986, ELRO- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL or other small Stampings undertaken ; also wood 
bushes and cord.grips. Enquiries invited.—Star Electrical 
Accessories, Ltd., 13, Frederick Street, Birmingham. 940 


M of Engineers are prepared to undertake toolmaking, turning, 
fitting, stamping, capetan and general repetition work. Prompt 
deliveries.— Manager, 69, Colliers Water Lane, Thornton Heath. 1109 


O Engineers, Metal Stampers and Insulation Material Makers.— 

A firm of Electrical Accessories Manufacturers are prepared 

to place orders for continuous supplies of component parts for lamp- 
holders, switches, wall plugs, adaptors, &c.—Apply to Bennett Bros., 
66, Mark Lane, London, Е.С. 1102 


АКТЕР, the name and address of makers of wood boxes for 
accumulators.—8029, ELECTRICAL REVIEW, 4, Ludgate НШ, 
London. 


NOTICE. 


Where Advertisements are to be answered to a given Number 
at the Review ” Office, applications for 
Names and Addresses of the Advertisers will be entirely dis- 
regarded, and Letters giving incorrect Box Numbers will 
be destroyed. | 


NOTICE. 


WING to the many hundreds of 
replies passing through this 

Office each week, we would ask those 
answering Advertisements to be 


EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 
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| NOTICES RELATING TO PATENTS. 
i Latest time for reosiving, B pan. Wednesday. 


PATENTS, TRADE MARKS & DESIGNS 


IN ALL COUNTRIES. 


LEWIS WM. GOOLD, A.I.MEcH.E. 


Chartered Patent Agent, Consulting Engineer, Enrolled U.S.A. Patent Attorney. 


Automobile aad Electrical рер: ROWLAND L. GOOLD, 
Associate of the Institution of Automobile Engineers, Associate Inst. E. F., C. P. A., P.C.& 
Telegram: > Diplomacy. B'ham. , Telephone: Central 2700 
6 CORPORATION STREET. BIRMINGHAM. 


John E. Raworth & Moss, 
Queen Anne’ 

. The Broadway, Westminster, B.W, i. Chartered Patent Agente. 

HE proprietor of British Patent No. 15,792/15, dated 

i November 9th, 1915, relating to ‘‘ Improvements in Electric 

Motors,” is desirous of entering into arrangements, by way of a 

licence or otherwise, on reasonable terms for the purpose of ex- 

ploiting the above patent and ensuring its practical working in 

Great Britain.—All enquiries to be addressed to B. SINGER, 

29, Ro. La Salle Street, Chicago, Illinois. 1965 


HE proprietor of British Patent No. 13,441/15, dated Septem- 

ber 21st, 1915, relating to ‘ Improvements in Clamping 

| Devioes for Electrically Conducting Wires," is desirous of enter- 
ing into arrangements by way of a licence or otherwise, on reason- 
able terms for the purpose of exploiting the above patent and 
ensuring its practical working in Great Britain. All enquiries to 
ke addressed to B. SINGER, 29, So. La Salle Street, Chicago, Illinois. 
1966 


EVERY INSTALLATION ENGINEER 
— Should join his Trade Protection Organisation, — 


ELECTRICAL CONTRACTORS’ ASSOCIATION 


(Incorporated). 


Inquiries cordially invited by the Secretary— - 
E . б. TATE, 11, Southampton Row, М.С. 1. 
elagraphir Address : Na fata. Phone, London. Telephone No: Museum 4088. 


LAMPHOLDERS FOR SALE. 


HOLDERS, Jap, С.а.5.С.. “ 8. C., f“ S.C. - 8/4 Doz. 
IMMEDIATE DELIVERY. CASH WITH ORDER. 
ORDERS FOR ONE GkOSS LOTS CARRIAGE PAID. 


CROW, TOOGOOD & 00., '* "esr Mers. oer, 


Wardour Street, LONDON, Mr. 1. 1060. 


LIMP CLOTH. 40 PAGES. POST FREE їв, 64. 


F 3. eC oo 0 0 00 900 
е» 


THE CONDUCTOMETER: 
ELECTRICAL CONDUCTIVITY. 


l 
By ROLLO APPLEYARD. | 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4 
(C0 C—0(0c—90c—90c——»0(0c——950 


We shall be pleased to quote you for 


IRONCLAD AND WOOD CASED FUSEBOARDS, 


5 to 30 AMPS. 


Switchboards for House Lighting 
а Speolality. 


DICKINSON & THOMPSON, 
196, High Street, Merton, LONDON, S.W. 19, 


RICHES, GREEN г Co. 


Sole Agents In Belgium. 


d 36, HARRINGTON RD., 
HENRY BISSEKER, LIMITED | om, s.w. 7. 


(BIRMINGHAM). 


Quotations Cables, Flexible Cords, Resistance Wires, 

urgently wanted | Porous Pots, Dry Batteries, Pocket Lamp 

for- the - I Batteries, and. all. classes. of. electrical 
following : — sundries. 


Will manufacturers please send latest catalogues. 1104 
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PROMPT PROMPT 
DELIVERY. m DELIVERY. 


Absolutely Fireproof, Non-Hygroscopic, Much Oheaper, High Elec- 
trloal Resistance and Six Times the Mechanical Strangth of Porcelain. 


ELECTRICAL TRACK INSULATORS 


OF EVERY DESCRIPTION. 
NO RENEWALS REQUIRED. 


MANY THOUSANDS OF THESE INSULATORS HAVE 
BEEN IN CONSTANT USE BY THE LEADING RAIL- 
WAYS FOR SEVERAL YEARS WITHOUT A SINGLE 
BREAKAGE. 


i 


No Metal Cap Required. 


TESTIMONIALS AND PRICES ON APPLICATION. 


No Metal Cap Required. 


Siluminite is being supplied to the War Office, the Ministry of Munitions, the Admiralty, Н.М. Dockyards, 
Wireless Department, Royal Aircraft Factory and other Government Departments, all the leading Railways 
and the Principal Electrical Firms. 


SILUMINITE INSULATOR CO., LTD., сита. MIDDLESEX. ым. 


Cc 00D 66 C01 CC) ль 6 1 G C0) s Cee 


Demy 8vo. 48 Pages. Paper Cove:s. Ргісз 18. Post Free 1a. 2d. 
SOME PRACTICAL NOTES 


ON THE 


1 

| ў 

COMMERCIAL DEVELOPMENT OF ELECTRICITY SUPPLY UNDERTAKINGS | 
| 

) 

) 


Ву К. BORLASE MATTHEWS, Wh.Ex., A. M. I. C. E. 


REPRINTED FROM THE "ELECTRICAL REVIEW." 


CONTENTS.—Introductory; Organisation; the System; Canvassing ;. Aids to Canvassing; Power Canvassing ; Advertising; the Showroom; Exhibitions; 
^ Direct-by- Mail Advertising: Dealing with Enquiries ; Canvassers; the Central Station Magazine; Special Propositions; Information file; Electric Signs: Shop 
Window Lighting: Competition, Mech nical Aids to New Business Geiting ; Cost of Operating a New Business Departinent; Gist of the Main Scheme of Operation, 


— 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, London, Е.С. 4. 
C— —À m . e. 2 ll 
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MANUFACTURE 


TRANSFORMERS 


HACKBRIDGE CABLE CO. LTD. 


For Prices aud Particulars apply to— 


15, VICTORIA STREET, S.W.1 


| 


m (T a A a Il Фо m em dC C CIC E E MC | 

Ü THE "ELECTRICAL REVIEW'S" SUGGESTIONS FOR DEALING WITH i 

ji APPARENT DEATH FROM ELECTRIC SHOCK j 

B | should be ia every Generating, Transforming and Motor House. | 

| On Chromo Art Paper 20" x 15' ds .. 3d. each, post free 4d. Mounted on Linen. with пок 1 

2 Mounted on Cardboard, edged wi. h Linen. Var- for hanging on wall .. :- Is. Gd. each. post free 18. Od. 

0 nished. Ey: leited and cord. d for hanging on wall Ze. each, post frre 2s. Gd. 0 
е ee a eae ee PS e 

i THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.C. 4. | й 


— —— —Ào—9 3 . — ——À . — i —À ed 


Telephone: Central 4703. Telegrams: '' Seejasir," Fleet, London. 


THE 


CONTRACT JOURNAL 


ESTABLISHED 1879, 


< THE PAPER = 


2h A 


CONTRACTS OPEN, 
RESULT OF TENDERS, | 
BUSINESS NOTES, &. 


Specimen Copy 6d. Annual Subscription 268. 
ADVERTISEMENT RATES on application to Mr. PITMAN, 


127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E. G. 4 


THE ELECTRICAL REVIEW SUPPLEMENT. 


"DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 


(January 2, . 


to Existing Advertisements (with Blocks) should reach here not later than 
1 FRIDAY. FV 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 


OFFICIAL NOTICES. 
Latest time for receiving, 8 p.m. Wednesday. 


BOROUGH OF RAWTENSTALL. 


AWTENSTALL CORPORATION invite Tenders for con- 

verting machinery, new or second-hand. Size 500 to 

750 Kw., voltage 6,000/6,600, 50 periods, 3-phase. Direct cur- 
rent voltage 470/550. 


/ C. L. E. STEWART, 
Borough Electrical Engineer. 
Bacup Road, 
Rawtenstall. 8039 


ELECTRIC LIGHT INSTALLATION AT CAVAN. 
T END ERS are invited for the following 


Section 1.—Suction Gas Engine and Plant. Alternative 


tender for duplicates. 


Section 2.— Electric Generator and Motor Booster. 
tive tender for Duplicate Generator. 

Section 3.— Electric Storage Battery. 

Section 4.—p. 0. Switchboard. 

Copies of Specifications can be had on application, accom- 
panied by five shillings for each section, to cover cost of 
typing. 

Forms of Tender supplied on application. 

Intending contractors. not the manufacturers of the articles 
named in each section, must submit the name of a Guarantee 
Society to perfect a bond on their behalf. 

. Tenders must be posted to ensure delivery not later than 
JANUARY 12th, 1990. 
The Company do not bind themselves to accept the lowest 


or any Tender. 
PATRICK REILLY, 
Cavan Electric Light & Power Co., Hon. Secretary. 


Cavan. 
December 16th, 1919. 


CORPORATION OF BRADFORD. 


HE CORPORATION OF BRADFORD invite Tenders for 
the supply and deliverv of two Electric Battery Loco- 
motives, 60 cm. gauge, with a haulage capacity of about 10 
1 on the level, delivered at their Apperley Viaduct Sidings, 
rley Bridge (Midland). 

трете rther particulars may be obtained from Mr. JosEPR 
Garan. M.I.C.E.. Esholt Hall, Shiplev. 

The contract will be let subject to the Fair Contracts Clauses 
‘of: the Corporation. 

Tenders, endorsed Battery Locomotives,” are to be de- 
livered at the Office of the undersigned not later than 9 a.m. 
on WEDNESDAY, JANUARY 28th, 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 


Alterna- 


7979 


N. L. FLEMING, 
Acting Town Clerk. 


8004 


Town Hall, Bradford. 
December 90th, 1919. 


BATTERSEA BOROUGH COUNCIL. 


HE BATTERSEA BOROUGH COUNCIL invite Tenders 
for the undermentioned plant :— 


Section 1.—One 5,000-xw. Turbo Alternator, with the neces- 
sary condensing plant, &c. 

Section 2.—One 1,500-kw. Rotary Converter. 

Section 4.—Switchgear for the 5,000-kw. Turbo Alternator 
and 1,500-kw. Rotary Converter. 


Specification (with form of Tender) for all or any of these 
sections may be obtained from the Electrical Engineer. Elec- 
tricity Works, Lombard Road, Battersea, S.W. 11. 


Additional | 


copies of the Specification and Form of Tender may be ob- 


tained on payment of 5s. for each sectional copy. 


which sum | 


will not be refunded. Tenderers must pay the Trade Union | 


‘rates of wages, &c., 1п all departments, and can tender for 
all or any of the sections. 
selves to accept the lowest or any tender. 

Tenders, sealed and endorsed Tender for ——." must be 


delivered to the undersigned by 12 noon on WEDNESDAY, 


JANUARY 21st, 1 
| | W. MARCUS WILKINS, 
Town Clerk. 
December, 1919. MÀ 


The Council do not bind them- | 


of any Electrical Industrial Paper in Great Britain. 


MICA 


(| cee |] ae |) ee | | =) 


OFFICIAL NOTICES— Continued. 


COMMONWEALTH OF AUSTRALIA. 


TET are invited up to 3 p.m. on TUESDAY, FEBRU- 


ARY lOth, 1920, for the supply, delivery and erection of 
340 accumulators required by the Postmaster-General’s Depart- 
ment, State of Western Australia, in accordance with Schedule 
No. W.A.647. 
Tender forms, &c., may be obtained, on prescribed condi- 
tions, at the office of the HIGH COMMISSIONER FOR AUSTRALIA, 
Room 406, Australia House, Strand, W.C. 9. 


WILLIAM WEBSTER, 
Postmaster-General. 


Postmaster-General’s Department, 


October 29th, 1919. 7936 


CITY AND COUNTY OF KINGSTON-UPON-HULL. 


Electricity Department. 


Contract 82.—One 10,000-kw. Turbo-Alternator with Exciter. 
Contract 83.—One Condenser Outfit complete for above. 


HE ELECTRICITY COMMITTEE of the HULL COR- 

PORATION are prepared to receive tenders for the 

supply, erection and setting to work of the plants comprised 
in the above two contracts. 

Forms of tender and specification for either Contract may 
be obtained by depositing the sum of two eas with the 
City Treasurer, Т. G. MILNER, Esq., Guildhall, Hull, for each 
copy required, such deposit being returnable on receipt of a 
bona-fide tender. 

Tenders, endorsed respectively “ Turbine and Con- 
denser, are to be addressed and delivered under seal to the 
CHAIRMAN OF THE ELECTRICITY CoMMITTEE, Guildhall, Hull, һу 
not later than noon on FRIDAY, JANUARY Brad, 1920. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 

us further information can be obtained from the under- 
signe 


H. BELL, 
City Electrical Engineer. 
Electricity Works, Sculcoates Lane, Hull, 
8099 


December, 1919. 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 


FOR INSULATION. 


Largest Stock in the World. 
102, 103 & 104, Minories, LONDON, Е.1. 


ELECTRICAL REVIEW. 


BINDING AND CASES. 
UBSCRIBERS and others can have. their half- 
yearly numbers bound handsomely in Black 
Cloth at the rate of 68. Gd. per Volume, 
including Index. 
CASES for binding are also supplied at 
4 s. 6d. cach. Indices at Sd each. 


4, LUDGATE HILL, LONDON, E.C. 4. 
—S- =|. aS ec 


PORCELAIN CONNECTORS 


LARGE SIZE. 


(«CAUCA m 
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ux BUY FOREIGN INSTRUMENTS? 
eu Жыз 
D Nas 


British Made Instruments, 
equal to those of any foreign manufacturer 
| in every respect, 
Both as regards Accuracy, Finish, and General Reliability. 


NALDER BROS. & THOMPSON, LTD. 


Established 1884. | 
LANE WORKS, 97a, DALSTON LANE, LONDON, E.8. 


Telephone : Dalston 2365. Telegrams : Occlude, Kinland, London. 
Agents for London, Birmingham and Manchester Districts: BERRY'S ELECTRIC, LTD. 


, T Ө; 
1822. WATER BOILERS «KETTLES 7222 
ANY VOLTAGE "a 


from * 


100 to 250. 


| 


— 7 KETTLE. BOILERS. 


1 j-pint Polished Copper, fitted with Full Prices ` | j-pint Nickel Plated, fitted with Patent 
Patent Single Connector, complete with and Single Connector, complete with 2 yards of 
2 yards of flexible cord and Lampholder Particalars flexible cord and Lampholder Connector (200 


Application. watts) Ditto, I-pint, (400 watts). 


THE BRITISH ELECTRIC TRANSFORMER Co., LTD., 


HAYES, MIDDLESEX. 
SHOWROOMS: 50, OXFORD STREET, w. | "Telephone: MUSEUM 275. 


Connector (400 watta). 
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FROM paier IGNITION CELLS D) 
THE SMALLEST CELLULOID & EBONITE BOXES. 


TO 
THE LARGEST. 


r STATIONARY 5 | 
FOR POWER STATIONS. 


EACH THE BEST IN ITS CLASS. 


>Ф@ їйє ЖЕЎ 


ELECTRICAL currow ELECTRICAL CLIFTON JUNCTION, 
STORAGE C0 MANCHESTER. | 
LIMITED « "eom es аж, 


— — — ö — — 2 


П 


UA. —. 
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С. E. A... 


COMMERCIAL ELECTRICAL ACCESSORIES 


9, Diana Place, Euston Road, London, N.W.1. 


(Successors to TREDEGAR'S, LTD., Wholesale and Exporters Electrical Supplies.) 


TO YOU from STOCK. 


Holders, All Types. 


Wires and Cables. 

5 and 10-amp. S.P. Switches. 

9 and 10-amp. D.P. Switches. 

9 and 10-amp. Hd. Plugs and Sockets. 
9 and 10-amp. China Plugs & Sockets. 
Hardwood and Compo. Adaptors. 

9", 10" & 12" Е, Shades. 

12° & 14" Opal Bow! and Fittings. 


Electric Fires. 

Electric trons. 

Dry Celis (Guaranteed). 

Casing and Capping. 

1h" & 22 2 and 3-wire Cleats. 

2“ Insulated Screw Eyes, 

5 & 10-amp. Bow Cut-Outs. 

32“ x 1,31" x 35,65 © 3h" 9%” x 64" 
93" x 3h” Imitation Teak Blocks. 

32“ Bells, Iron Case & Hd. Case. 


— —Ó—— 


Write fer eur Latest List. 


ne WE LCO ecectric Pl R E ano 
COOKING STOVE 


IS THE VERY STOVE YOUR CUSTOMERS WILL 
NEED FOR THE COLD TIMES THAT ARE AHEAD. 


Fill in your requirements on this form, and send it to 


Messrs. WELCO PATENTS, 150, Alma Street, 


BIRMINGHAM. 


PLEASE SEND US ON APPROVAL, SUITABLE FOR 
VOLTS : 


КОРКОККО No. 11 FIRE SCOVES. e №. 21 FIRE STOVES 
IT ISA BEAUTIFUL HEATING STOVE. AS WELL 12 22 
AS BEING IN THE FRONT AMONGST FIRST-RATE m = ме ои 
COOKERS. 2 1... C зо 23 
Т FORGET Q`... (0000 24 
DON'T FORGET, E 
YOU SELL A STOVE AND GET THE INSTALLATION WORK. J.. is 
TP 4 16 eee. 26 


PRICES sativa 
WRITE NOW NM "in 6 s. inn 
FOR A LIST ** юке! at — > i 
of our many other ee 16, Solid Brass 70. 


„ 21, Black - 26/- 
SPECIALITIES. » 23, Oxidised Conner 32/6 


On the understanding that if we do not retarn same to you, 
carriage paid, within Seven Days of receipt, we will keep them, and 
you may charge to our account. 


SISNED .......... PME ee S 


ADDRESS iaces odia dex ede 


SIMPLEX ELECTRIC 
VACUUM CLEANERS 


PROVE THEIR NAME 


ABSOLUTE SAFETY 


GUARANTEED BY 


"LARRAD” 


| TO OBTAIN 
FOR YOU | 
( TO SELL 
EASY 
——ÁX o FOR YOUR | ТО ОРЕВАТЕ 
TO BUY 
THE MOST EFFICIENT AND RELIABLE SELF- 


LOCKING NUT ON THE MARKET. 


SED BY ALL LEADING ENGINEERS. 


Book your orders NOW for January—March 
dellvery, in time for spring cleaning. 


FULL PARTICULARS FROM MANUFACTURERS 
Sole Representatives for the British Isles: 


DOMESTIC APPLIANCES CO., 
a Lane, Cheapside, LONDON, Е.С. 4. 


HOBDELL, WAV & CO., LTD, 


1,1717, MINORIES, LONDON, E.l. 
Serum: ~ Hobnails, London." Telephone : Avenue 3810. 


] 
x 
{ 
f 
Ё 
t 
' 


—— — U — — EIS: 


— — — ae n 
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"WESTMINSTER" 
ARC LAMPS. 


PROCESS-ENGRAVING, PORTRAITURE, 
For DRAWING OFFICE PRINTING, 
PROJECTION, ENLARGING aad 
FILM-PRODUCING. 


Low Studios. 
(Many other patterns.) 


Solo Manufacturers : 


‘THE WESTMINSTER ENGINEERING ш, Ltd., 


Victoria Road, Willesden Junction, London, 


N.W. 10. 
Telegrams : Telephones : 


% Regency, Phone, London.” Willesden 1700. 


WIRE “> TAPE 


— For — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL, 


NICKEL-CHROMIUM, 

NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, ETAL 
NICKEL-CHROME-STEEL, 

NICK':L-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. Mills: Morristown, New Jersey, U.S.A. . 
Cable Address : Elalco. New York. Codes: A. B. C. (5th Edition) ; Liebert 
| London Office: 5, CHANCERY LANE, W.C. 2. 


"SISTCFLEX" © 


INSULATING. FLEXIBLE. TUBES or SLEEVING. 
IN CLOTH AND SILK. 


Made in Cloth 1 mm.tto 30 mm. Inside Diameter, 
and in Silk, 1 mm. to 6 mm. Diameter. 


Suitable for Instruments, Small Machines, Switchboards, 
Switchgears, Circuit Breakers, & other Electrical Apparatus. 


SUPPLIED SOLFLY BY 


SPICER BROTHERS, LY. © ™ 


Prices and Samples on Application. 


“FACILE? TERMINAL. 


ч ОФ 


a 


THE 


| 
Д 
| 


| 
| 
| 
| 


Ready for attachment. 


: ADVANTAGES. = аео, Facility with which it can be fixed to able 
Berber wn dois io by h aying two thicknesses of metal. Certain contact between 
parts. 


and Sire al ways assured. All in one piece; no 


Send for Prices and List of All Kinds of Terminals. 


— COURTNEY & co., Ltd. 


| UPPER HOLLOWAY, LONDON, М. 


January 2, 1920 


HE COOPER HEWITT LIGHT is the 
nearest approach to daylight yet made. No 
flickering, no shadows. Sen or our Leaflets 

Nos. 272 and 273, which contain deta led particulars 

of the Co per Hewitt sys tons of kakina 


The Westinghouse Cooper Hewitt Co.. Ltd 
80. York Кова, King's Cross, London, N. 1 


— 


Dynamo and Transformer 


Armature, ( 
Gtampiiive: Plain and Siotted to cus- 
tomer's drawings or prints. Dynamo 
and Transformer Sheets, Swedish Iron 
Rods and Bars, black and bright drawn. 


TURNER BROS., 


„> No. 103. COUNTERWEIGHT SETS 


BEST ENGLISH CHINA, WIDE-GROOVE PULLEY. 
Rings stamped in ONE PIECE. 


F. RYMAN, 116, Livery Street, BIRMINGHAM. 


ELECTRICAL REViIEV. 


INDINGS AND CASES.—Subscribers and others can have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 6/6 per V olume, 
including Index, Cases for binding are also supplied at 4/6 each, Indices 84, each 


134, мере ana N IE C. 


heetiro ondo Tele 55 Central. 


(GENUINE AMERICAN) 


| SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


BEND YOUR ENQUIRIES FOR ABOVE TO: 
AUSTIN & HAYES, nander. LONDON. N. 


' Austayes, Higate, London." Telephone: 1476 Hornsey. 


| ... HOUSING SCHEMES ... 
BASTIAN METERS 


Selling in Thousands. 
THE BASTIAN METER СО., Ltd., 


Bartholomew Works, Kentish Town, N.W.5. 


~  CLEPHONES 


LOUD D FOR 
PEANG ALF: GRAHAMg C”, ЖЗ, 


|| ADOPTED BY 
/; MANY FOREIGN GOVERNMENTS STATIONS, 


ASA ГНЕ LEADING STEAMSHIP LINES . 


BATTER! ACCESSORIES. 


OVALS SLOTTED TOPS, CARTONS, 
and all Fitments for DRY BATTERY TRADE. 


HILLBAR PRESS, 


Works: EAST HAM. 


76, Finsbury 
Pavement, E.C. 2. 


Telephone : 
London Wall 6794. 


The “ALPHA” 
CABLE CONNECTOR. 


y- NO SWEATING. 04 
MADE IN ALL TYPES & SIZES. 


SOLE SELLING AGENTS: 


HASLAM = STRETTON, L? 
TELEGRAMS -WINDSOR PEACE ‘THOR CARDIFF’ 
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Sole Makers: 


The Electro-Mechanical Brake Co., Ltd. 
Established 1908. 
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West Bromwich, England. 
Telephones: 201/292 West Bromwich. Telegrams: Brakes, W.B. 
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London ........ Donald H. Scott, 10, Arthur Street. E. C. 4. 
К J. McGregor а Co., 74, York Street, Glasgow. 


iae PEDE F. Н. Merley, Star Bulldings, Northumberland Street, Newcastle. 
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Yorks vss, R. Maste. Cart. Crown Point Road, Leeds. 
8 an of Ireland L. Backhouse, Cathedral House, Long Miligate, Manchester. 
plis | J. G. Gilbert Lodge, 109. Pitt Street, Sydney. 
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SPRING COPPER EARTHING CLIPS 
wih BRASS Screw, Nut and Washer. 


P 
Е. RYMAN, B 


NAME -PLATES- 


& ENCRAVED CAST PRESSED: PRINTED 
BRASS LOPPER ALUMINIUM /VOR/NE -CEMULO/O 


LONDON LABEL Co Us 


HARLEY WORKS, BECKTON RPE. 


URGENT REWINDING, 


REPAIRS & RENEWALS. 


Send to— 


ELLERD-STYLES, *': rO prone: 1440 Central 
HATCHAM МЕС. CO., L'». 


314, Gray's Inn Road, W.C. 1. 
Adaptors, Tumbler Switches, Flex 
ALL ELECTRICAL SUPPLIES. 


Ning up Brixton 1921 


Por pESCRIPTIOPE д“ 


AL 


LAT 
m ccOUMU CABINET {ү 
RIGHT AT THE FRONT. 
he ‘‘ADAPTABLE’’ Earthing and Bonding Clip. 
Absolutely the only Clip on the market that Те]. 
will fit any size modit, Cable, or Pipe. 5635 C 
HANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. (Ог your = er.) 


SCREW HOOKS WITH SLOTTED INSULATORS. 


Mo, 9. 2!n. jong. Мо. 10, 1à!n. long 
No, 11, 2in. long 
A Will take Thick Flexibles. 


7 F. RYMAN, 115, Livery St., BIRMINGHAM. 
. 


No. 9. 


тшшш 


| THE VERY BEST. 
0 Manufactured from 
PRIME AMERICAN 

* WHITEW OOD. 


Sample and Price on Application : 


The YOUNG Firm, Ltd., 


HOLDENHURST ROAD, BOURNEMOUTH. Phone 186. 


E А ese OR 3 garal | Varnishes ` š 
Ea, тапа. Compositions. by p ost d s 
27 JENSON 5 NICHOLSON, ITD, Stratford. London, EIS 


LOWERING GEAR FOR 
N E cT FILAMENT LAMPS 
LECTROLIERS CIC 


PAL eTnrish 
| ТЕ ы 1 Seit 


— — AW ͤi;:J2—ß—ßr ͤ—N— — 
WINCHES FOR АЯС LAMPS 
GENERAL LIFTING PURPOSES 


“тшш STANDARD AND MINIATURE 
Also GENERAL ACCESSORIES, 


FREDERICK RYMAN, Asad. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


[January 2, 1920. 


ACCUMULATORS. 


MOHAWK CYCLE CO. LTD., 
Alexandra Road, Hornsoy, LONDON. 


DUGDELL’S PATENT MOVABLE 
FITTINGS. 


Fig. 221. 


HUNDREDS OF PATTERNS. a 
Thousands of Repeat Orders. | 


See Full Page Second Issue of 
* Electrical Review" each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


CABLE CLIPS 


(Gill's Patent ). 
AS SPECIFIED BY THE ADMIRALTY. 


In Navali Brass or Galvanised Steel. 
All Standard Sizes Stocked. 
Illustrated dimensioned Show Card on 
application. 


SOLE LICENSEES AND MANUFACTURERS :— 


E. SHOWELL & SONS, LTD., 


STIRCHLEY - - - BIRMINGHAM, 


For Copy of 1919 Catalogue, apply THE Srannranr, 


The Silent trio Clock Oo., Ltd., 193, Goswell Road, E.C. 1. 


і 
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г А vou are buyers of 


ELECTRIC LIGHT 
FITTINGS AND ACCES- 
SORIES, TABLE LAMPS, 
HALL LAMPS, STANDARD 
LAMPS, INCLUDING 
APPLIANCES AND 
APPARATUS, AND GLASS- 
WARE APPURTENANT 
THERETO. 


ELECTRO RADIATORS, 
COOKING STOVES, IRONS, 
KETTLES, FURNACES 
AND APPLIANCES. 


Vou must 


come Lo rhe 


BRITISH INDUSTRIES FAR 


BIRMINGHAM 


An integral part of the Board of Trade 
BRITISH INDUSTRIES FAIR, 
LONDON, BIRMINGHAM AND GLASGOW, 
where alone they will be exhibited. 


Note the date : February 23rd— March 5th. 


All details from General Manager, British 
Industries Fair (B ham), 1920, Chamber of 
Commerce. BIRMINGHAM. 


= BIPOL== 
The 
Accumulator 
for 


FLASH LAMPS. 


Made in Five Sizes to Fit Standard Size Cases. 


NO BUCKLING OF PLATES. 
25% Lighter than any other Make. 


WILL RETAIN CHARGE FOR THREE MONTHS. 


NO LOSS THROUGH BAD STOCK. 


They improve with re-charging 
and make the Battery Business a 
Sound Commercial Proposition. 


TRADE TERMS 
AND PARTICULARS OF RE-CHARGING PLANT 
FROM: 


VERNON WRIGHT & СО. 


FULWOOD HOUSE, гч 
HOLBORN, W.C. 1. =. 


Phone: HOLBORN 382. 


Telegrams: 
" Uvernowrr, Ногв., LONDON. 
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PRICE & QUALITY. 


Е КМ5 who sell Conduits and Fittings 
on price, admit in doing so, that 
these goods belong to a class in which 
price counts for more than quality, and 
the Electrical Contractor, or responsible 
Engineer, who purchases on price only, 
is, on this very count, less then fair to 
his principals. | 


Low price means low quality. You 
cannot expect in a low-priced conduit 
those super - qualities and refine ments to 
be found in Simplex. 


Remember that labour charges are 
high and will remain high. Simplex 
Conduits and Fittings are so designed 
and made, that the labour costs in erection 
are reduced to a minimum. 


Simplex may cost more, but it is 
certainly worth more. It is cheapest in 
the long run to use it. 


SIMPLEX CONDUITS, Lid. 


Head Office and Works: 
GARRISON LANE, BIRMINGHAM. 


London: 113-17, Charing X Rd., W.C. 


MANCHESTER: 16 Corporation Street. 
GLASGOW: 72a, Waterloo Street. 


NEWCASTLE 61, High Bridge. 
BRISTOL 10-11, Denmark Street. 
LIVERPOOL : 96, Whitechapel. 
LEEDS : : : 6, White Horse Street. 
SWANSEA : 5, College Street. 


CARDIFF : 
SHEFFIELD 


: : 4, Westgate Street. 
281—3, Attercliffe Common. 
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INSULATION 


HONE ORDERS 
A SPECIALITY 


""NORTH:895:: 


uh s . e e 
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The CRE SSALL' Kettle. 


Made in 4 sizes :—1, 14, 24 and 4 pint. 


UM VA 


Substantially constructed in sheet copper, highly 
polished or nickel-plated, with pure hand tinned 
interiors. 


SIMPLE, RELIABLE, 
DURABLE, EFFICIENT, 


The four requisites of 


SATISFACTORY SERVICE. 


The Heater units are securely fixed to bottom, 
giving the highest possible heating results and 
are easily replaced. 


IMMEDIATE DELIVERY FROM STOCK. 


УУУУ 


AN 
SZ 


Guaranteed for Write for our new 
12 months. Catalogues. 
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SMALLEST ORDERS 
PROMPTLY DEALT WITH 


eer mame — CEXX р 


Mica &MIcANITE SuPPLIES Lr» 
MICA HOUSE,OFFORD ST LONDON. N. l. 


CREDEND А СОМ «aa 
6 FITTINGS: „ 


(CREDENDA CONDUITS and FITTINGS 

are the ‘product of the highest workman- 
ship, using the best material, and are made with 
a full knowledge of the needs of a modern electrical 
installation. 


There may be more expensive Conduits and 
Fittings. 


— 


There are none better. 


Manufactured Ьу 


CREDENDA CONDUITS Co., Lid. 
WHITEHOUSE STREET, ASTON. 


Agents : 

LONDON  - Meesrs. Baxter & Caunter, 219. Tottenham Court Road, W. I. 
GLASGOW . - Messrs. Alston & Blyth, 97, Waterloo Street. 
MANCHESTER - Mr. R. Foster, 196, Deansgate. | 
HULL - .-  - Messrs. T. Beadle & Co., 3, Castle Street. 
STOCKTON/TEES Messrs, Fairless Engineering Supplies Co., Ltd., Albion Street. 
SWANSEA - - Messrs. Electrical & Mechanical Trades Supply Co., 

Russell Buildings, St. Mary Street. 
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Telegrams: " Shenmeters." 


Wm 


Telephone: Holborn 696; 


WORKS: CITY OFFICES & SHO WROOMS: 
Queen's Road, 68/9, SHOE LANE, 
New Cross, S.B.14. LONDON, E.C.4 


ee 


F. J. SHENTON & Co., LTD., desire to extend to their many 
Clients and Friends an Appreciat ion of their valued support 
during the past year, and to assure them of a continuance 
of their personal regard and attention in 1920, when they 
trust to mutually share in a bumper year of prosperity. 


To new readers who don't know us, a postcard is all that is 
necessary—we cannot help but provide. you with some of 
your requirements at attractive prices, too. 


E RR ШШШ ШҮ 


A HAPPY NEW YEAR TO ALL, FULL OF PROSPERITY, 
and just a few less troubles, are the sincere wishes of the firm. 


ШОТТ 
Sunn 


* 


— F. J. SHENTON, 
p^ | E. H. SMITH, 
Wes | C. J. MARGERISON. 
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'VEEDEE METERS, 


~~ та — Th. 0 As — 


2" Dial, Pocket and Switchboard Types. 


Made in 3, 6, 12, 20 volts, 12 amps. 


Open or Enclosed Front. Nickel or Brass. 


— — 


No Screws, Simple Construction, Easily Adjusted or Repaired without Expert Experience. 


— 


ААА 


Even Scale. Dead Beat. Can be supplied Centre Zero. 


Can be used as a Polefinder. 


Made under V. Delebecque's Patents Nos. 104,441/107,835/6. 


=w =н -— —— 5 


THE WALSALL ELECTRICAL Co., LTD., 


Telegrams: *' Electrical.“ WA LSALL. 


Telephone : No. 45 Walsall. 


Digitized by NI VIN IV. 
"4 
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If its electrica). 


get it from 


Stock Deliveries 


at competitive prices of real cocus 
and walnut В.С. and S. B. C. Adapt- 
ors. We also stock B.C. Hand 
Shield, Pragnall, E.S. to B.C. and 
B.C. to E.S. If quality counts you 
must have B.T-H. Wiring Supplies 


Tbe British Thomson-Houston Co. Lid 
Mazda House, 77 Upper Thames Street 


(January 2, 1920. 


“STACC” 


——(GRIP — | 


FITTINGS. 


CHEAPEST 
AND 
EFFICIENT 


TEST MADE BY LARGE CORPORATION 
ON THESE FITTINGS. 


i" STACC ELBOW. 


Millivolt drop. Millivolt drop. 
5 amps. Elbow Tube 17 Tube 1:32 
10 oe 99 9» 3:47 57 2˙7 
20 „ 5 „ 675 „ 492 
40 " » 135 „ 1075 


AVERAGE CONDUCTIVITY 805 per cent. | 


STEEL TUBES & CONDUIT CO., 


ALICE STREET, KEIGHLEY. 


Tel: 260. 


The NEW Union Electric Co., Ltd., 


2, CASTLE STREET, ENDELL STREET, LONDON, W.C.2. * 


Telephone : Gerrard 1027. Telegrams : " Abeam, London." 


i 


BRITISH MADE 
POLYPHASE MOTORS. 


: 3 | Makers also of 


Telegraphic Address :—'' THEOREM, PATRICROFT."’ 


EE 
Producer Gas Engine, cr Sgn ww £C vy, AN f.m 
65 BAP. at 500 Reve VES i № ~ , 
ES Maa tu 
i? m ee 
Vike [RA E w G d Oil Engines 


Vertical High-Speed Type for 
coupling direct to Dynamos. 


From 5 B.H.P. to 120 B.H.P. 


L. GARDNER б SONS, Ltd., 
Barton Hill Engine Works, 
PATRICROFT, MANCHESTER. 


NORRIS, HENTY & GARDNER'S, Ltd., 
GARDNER HOUSE, 
115, Queen Victoria Street, London, Е.С. 4. 
Telephone Nos. 9498 & 9494 City. 
Telegraphic | NoRNODESTE, CANNON, LONDON (charged 
Address: | as two words only). 


Glasgow Showroom: 124, ST. VINCENT ST. 


Telegrams: Telephone: 
VECO. CROYDON.” CROYDON 1738. 


VIDAL ENGINEERING CO. 


THORNTON ROAD, 
WEST CROYDON, SURREY. 
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In order to accommodate the requirements 

of clients who wish to be free from manu- 

facturing responsibilities, we have set 

aside a portion of our works capacity 
Р for the QUANTITY PRODUCTION of small 
> Blectric Motors, Dynamos, &с. 


| We have a NEW FACTORY of 25,000 
sq. ft. floor area equipped with automatic 
and other High-class Machinery, and can 
EFFICIENTLY HANDLE the manufacture 
of Machines from 1/100 H.P. to 50 H.P. 
of ordinary or special type. 


We are prepared to work to CLIENTS’ 


gre» cm 


Z ELECTRIC LAMP 


MFG. CO. LTD. 
DESIGNS and WORKING DRAWINGS, or || GENERAL SUPPLIES 
can car out Designs to fulfil an "t DEPT. 
M d SOUTHFIELDS 


particular. specification. LONDON SWI8 
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WE INVITE YOUR INQUIRIES. 


Sheets-Rods. Tubes. @ Mouldings 


e 


EPA 
n AC * 2 me (a 
MUL & SITE 
G A " HIGHTENSI 
oe ы, ENSITE ORS. 4 — 


i 4 METAL PUMPS, 
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THE ELECTRICAL REYIEW SUPPLEMENT, 


1920 


have been entrusted with an 
increasing volume of orders, 
both large and small, for all kinds of 
machine shop plant and equipment. 


We should like to thank each of 
our clients personally, but this 
being quite impracticable, we are 
employing this medium to express 
our appreciation and thanks for all 
the business placed with us during 
1919. 


We have striven to give satisfac- 
tory service, and with increased 
staffs and better facilities we shall 


D nave the year just ended we 


be equal to the larger demands which 


will be made upon us during 1920. 


CHAS. CHURCHILL & CO., Ltd. 


Managing Director. 


9-15, LEONARD STREET, 
FINSBURY, LONDON, E.C.2 


(January 2, 1930. 


January 3, 1920.) THE ELECTRICAL REVIEW SUPPLEMENT. | 45 


 GLOVER'S 


PATENT 


Test Sheath Cable 


In conjunction with their Patent 


Detective and Protective Devices. 


Core 
Overall Insulation. 


Insulation. 


Test Sheath 
Conductor, Paper 
Padding 
Test Sheath 
Insulation. 


Main 
4 Conductor. 


Lead. 


PROVIDE: 


(a.)— Facilities for exploring the whole dielectric of live cables. 
(b.)—Advance information of the earliest stages of fault development. 


(c.) Facilities for tracing development and locating position of external faults 
without interrupting supply or isolating the cable. 


(d.)—Discriminating protection in case of complete breakdown. 


Write for full particulars: 


W. T. GLOVER & Co., Ltd., 


Trafford Park, 
MANCHESTER. 
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A MASTERPIECE 


in the art of Motor Manufacture ~ 
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J. p. HALL CO Tu. = 
OLDHAM. 
MOTORS 


ERANS 

Ue 

wA 
i | i DYNAMOS 
Am | . 

ras 
\ 
«ОА... FOR 


Direct or 
Alternating 

Current. 
Fig. no. 378. 060000990999 


бО-Н.Р. D.C. MOTOR WITH BEDPLATE AND OUTER BEARING. 


aye 


CONTRACTORS FOR 
COMPLETE 
HYDRO-ELECTRIC INSTALLATIONS. 


CATALOGUE ON APPLICATION. 


JAS. GORDON & 00. 


No. 21, QUEEN’S HOUSE, 
KINGSWAY, LONDON, W.2. Telegrams : 


5 Westcent, London.“ 


Ne: 
Telepho 6th, Lleber's & Private. - 


Holborn 1195. B.C., 
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| 
DIESEL-ELECTRIC PLANT. 


ANUFACTURE of Electrical. Plant and | 
Apparatus is specialised at the several 
works of the  Company:— Dick, Kerr 

Works, Preston, Ordnance Works, Coventry and 
Scotstoun, Phoenix Works, Bradford, Siemens 
Works, Stafford, and Willans Works, Rugby. 


GISH-ELECTRIC- IDN 


LIMITED | 


QUEENS: HOUSE, 


Telegrams: ''ENELECTICO, WESTCENT, LONDON." Telephone: HOLBORN 830. Сг bles: " ENELECTICO LONDON." 


Printed by WI tram Cace, Lro., 147-150, Saffron Hill, E.C. 1, and Published by the EtEcT&RICAL Review, Lap., 4, Ludgate Hill, London, E.C. 4. 
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IT" Е backing ofa long experience is 

behind that name. It stands for 
all that is good in Electric Cables and 
Wires, and is a guarantee to you of the 
nearest to perfection that Electric Cables 
have reached. 


The name of Henley has been connected 
with the Electrical Industry since 1837, 
and during the greater part of that time 
the energy and research of the company 
have been devoted to the manufacture 
of Electric Cables only. That is to Say 
Henley's have manufactured Electric 
Cables since their inception. 


Your best interests will be served if you use 


HENLEY CABLES | 


W. T. HENLEY'S TELEGRAPH WORKS Co., Ld., Ң 


: BLOMFIELD STREET, та, 
“Beaty wooLwicH "5 J LONDON WALL, Е.С. 2. Тонгон TAL 


Telegrams: "HENLETEL AVE. LONDON,” sad “HENLETEL” all Home Branches. 


bay. 
61, York Street, Sydaey. F "Paris 
20/21, Standard Bank Chambers, Jo berg. кон оз M ва Adolph Seghers, Calle de Ayala 23, Madrid. 
19/23, Blair Street, Welkingtoa, N. Z. Heerengracht 209, Amsterdam. Adolph Seghers, Rua do Alecrim 79, Lisbon. 
Central Engine Works Co., Ltd., Laidlaw Building, Battery Road, Singapore. 
Westinghouse Norsk Elektrisk Akti Kristiania. 


602 | 
546-550, Collins Street, Melbourne. Henley House, Calcutta. M AE | | 
С. N. Lionda & Co., Stoa Pesmazoglu, Athens ; and at Salonica. | 
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BOTH THESE PHOTOGRAPHS 
illustrate the Efficiency of GIRDER LIGHTING FITTINGS. 
NOTE the light shining on the work in hand, on the cutting edge—just where its 


wanted and nowhere else. errr. | 

Girder Lighting Fittings represent the highest attainment in localised lighting and their 
effects are far reaching. | 

The operator has the benefit of a clear strong light; no waste, no glare, and no 
eyestrain.  Unconciously he works quicker and more accurately. | ЧН | 

You can prove to your own satisfaction the advantage of Girder Lighting Fittings, 
for upon hearing from you we will send, carriage paid, three Girder Lighting F itinga 
for a fortnight’s free trial. Examine them—test them in any way you like. You should 
state whether for benches or machines. un | | 

Please understand that you are placed under no obligation by accepting this offer. 


DRAKE & GORHAM, LTD. |: 


Telephones — Telegraphic Addresses A 3 
MANCHESTER. -> 2 ее „ ос qu Moe "calor Жемди — 
ee lo NM E 
— ——— | 
еы 
Grams: Armoured Manchester. 'Phone : 5487 Central. ро LISHING MOTORS. 
H. A. JACKSON & CO., 
Caxton Works, Chapel St., DIRECT CURRENT 
E п SALFORD. - : Voltages 100/440. 
EARLY DELIVERY 
] H.P. up to 3j H.P. 
Large эске 'PHONE: LONDON WALL 3840. I 


T.L.A. LAMPS, OSRAM, 
MAZDA, BRITANNIA, гс 


in all standard voltages & wattages. 


ALSO HALF-WATT TYPES 
AT ASSOOIATION PRIOES. 


ACCESSORIES IN LARGE VARIETY. 
Cables, Conduit, Close Joint, 
Welded, Tube Fittings, Ironclad 
Switchgear, Fires & Bowl Fittings. 


ASK FOR STOCK LISTS. 


26-30 ARTILLERY LANE 
LONDON. Б.С, 


A ms — 
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Battery Charging 
Equipment. 
— 
Mainly on account of the" large 


number of cars which are now | 
fitted with Lighting and Starting | 


.,. 


| Sets—there is a very BIG CALI 
for Battery Charging Gear 
| and to meet this demand we 
1а 


have put on the market a line of 
COMPACT. EFFICIENT .. RELIABLE 
Equipments in sizes from 100 
watts upwards. They are built 
for long runs and continuous 
Work for both A.C. and D.C. Mains. 
~ You should get the Leaflet. -.: 


See 9880 эо), il] 


‘Crypto 


| N ELECTRICAL .`. COMPANY .- LIMITED, 
—-777 Department “ — ͤ6ʃ 


2 


: Wires: 
| \ Willesden 2240 (4 lines). " Commutator, Harles, London.” 


HIN 


IRONCLAD SWITCHES & FUSES: 


OF ROBUST DESIGN FOR POWER PURPOSES. 
FITTED WITH INTERLOCKING DEVICE. 


EACH POLE MOUNTED ON SEPARATE SLATE 
BASE, FIXING HOLES EBONESTOS BUSHED. 


REMOVABLE END PLATES OF NOVEL DESIGN. 
Immediate delivery from stock of 30, 60 and 1 00-amp. D.P. Switches. 


CLEVELAND METAL C0., LTD., 5: STOCKTON-ON-TEES. 


Sy 


ON 
КА бн 


ARMSTRO 


WHITTALL STREET, 
BIRMINGHAM. 
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CONTRACTORS' COLUMN. 


{tbe following information ts published tn the interests of electrical contractors and others who are seeking for openings for new business 


с, 


BATI.EY. —Electric power house, for G. Fox & Sons, Providence Mills, Stain- 
cliffe. 


BEDWELTY.-.132 houses; Surveyor, U. D.C. 


BELFAST.—Store for H.M. Customs; Secretary, Harbour Commissioners. 

BEXLEY HEATH (Kest).—Church, The Broadway, for the trustees of the 
Wesleyan Church; F. J. Clissold, hon. secretary. 

RBOLTON.-.Kinema in St. Helen's Road, for Bolton Kinema Co. 
to Gilnow М, for & Winkworth, Ltd. 
bleach works, Slater Lane, for Slater & Co, 


Grecian Mill, for Thos. Tasxlor А Sous, Lid. 
Rev. F. W. Lloyd-Jones. 


BRADFORD.—-Reinstatement (£80,000). Victoria Mills, 
Bowling; W. & M. Thompson, Black & Co, 


LRIGG (Lincs.).—Laundry (£3,500); Clerk to Board of Guardians. 


Extensions 
Additions to 
Extensions at 
Church and schools, 


Crosses 


Rutland Street, East 


BRIGHTON.—479 houses; Borough Surveyor. 
BRODSWORTH  (DoscasreR).—Rinema, for the Planet Trading Co.; T. ОН. 
Johnson, architect, Priory Place, Doncaster. 


BURNHAM-ON.SEA . (SowrRSED--Electric. light installation, Baptist. Church; 
\ the pastor. 


EUNRNI.EY.—EvNtension of Bank. Hal Open-air School (£7,900); Secretary fo ! 


the Е.С. 


CHESTER Works, Tower Field Gardens, fon 
Victoria Works. 


Prot, Levick & Co, Lid. 


CHORLEY..-50 houses on Preston Road site; Borough Surveyor, 

L] 
CONISBOROUGII (Yorks). = -Extensions to glass works, flor. Kilner Bros. 
CROYDON.—Fctory, Waddon, for Lake, Orr & Co., Ltd. 


DAGENHAM (Rowrongp).—-Engincer's workshops, Romford Road, for W. J. 
Fraser & Co., Ltd. 


DONCASTER, -he and cold storage works (electrically equipped), for the 
Sheffield. Pure lee Co., I. id.; '. H. Johnson, architect, Priory 
Place. 


DUNFERMLINE.-—185 houses; Burgh Engineer. 
ECCLES.—Estensions to the Auto Machine Products Works; Proprietors. 


EDLINGTON (Yorks).--Kinema, The Lane; J. Simmons & Son, architects, 
Doncaster. 


bat it will be understood that in a matter where so many correspondents are engaged. and where the amount of information to 
large this cannot alwaya be guaranteed If alleged inaccuracies are reported to the Editors. they will be Бойу tovestigated |! 


Considerable expense is incurred tn the production of this column, and every care is taken ‘о ensure that the information is new and 


accurate, 
be handled із very 


GI.ASGOW.—Kinema, Castle Street, for Glasgow Casino, Ltd., 924, St. Vin. 
cent Street, Ditto, Great Eastern Road, for Parkhead Kinema, 
Ltd., 224, St. Vincent Street. Reconstruction of theatre, for 
Grand Theatre (Glasgow), Ltd., 5, Great Newport Street, London, 
W.C. Kinema in Victoria. Road and Butterbiggins Road. for 
В.Б. Pictures, Ltd., 81, Dunlop Эсе. Kinema in Byres Road, 
for J. McMahon, 47, High Street. Kinema at Paisley Road Toll, 
for Н. Meiklejohn, 40, Abbotsford Place. Workshops, for J. Young 
& Co., 225, Stobcross Street. Warehouse in Paisley Road, for 
Scottish Co-operative: Wholesale: Society. 

HELSBY (CHEesHire).—S8 houses, for the U.D.C.; the Surveyor. 


HEMEL HEMPSTEAD.—Rebuilding the Horse and Jockey lun, for A. S. dg 
wick & Co., Watford 

HI WYCOMBE.—Additions. to chair 
Russell & Co. 

ILKESTON.—Post Office; H.M. Office of Works, Storey's Gate, S. W. I. 


KIRKBURTON = (Yorks).— Reinstatement 
secretary, 
LEITH..—Kinema, tor J. W. Hodgsor, 12-13, Hope Street. 


LIVERPOOL.—Kinema, County Road, Walton, for Win. Gordon, 29, West 
Derby Road. 


LONDON (L.C. — Lighting and lifts at Manchester Hotel, Aldersgate Street, 
Sir €, T. Ruthen, architect, 33, Furnival Street, C. C. 4. 
Гатнлм.—07 houses; J. S. Gileson & Maxwell Дупоп, architests, à. 
Old Bond Street, W.1. 


factory, Dashwood Avenue, for 


Dogley Congregational Church; 


LONGRIDGE.—R.C. schools at Alston Lane, Grimsargh; Rev. J. Harris, 
rector, 

MALVERN.—Kinema, for the Assembly Rooms Со, Lut; А. II. Welle, 
secretary. 


PERTH. Workshops and garage, for J. Croal & Sons, Ltd., motor enyi- 
neers, Castle Terrace, Edinburgh. 

ГЕТЕКВОКО" GH.—Additions to 
Symington. 

PRESTON (Lascs.)--Shipbuilding ward, for the Ritchie: Shipbuilding Syndi- 
Cate. 

RAWTENSTALL.—Kinema, Bacup Road: proprietors. 

ROTHERHAM. — United Methodist Church; trustees, 

SLOUGIH.--Saw mills, Langley, for the AngloScandinavian Box Co, 

SOUTH SHIELDS.--215 houses: Borough Engineer. 

STANLEY.— Kinema theatre at Outwood, for Rothwell Empire Co. 

TUTBURY.—Factory and grist mill, for the Derbyshire Farmers, Ltd. 


WIGAN.—Works canteen; J. 


factory at New Fletton, for Messrs, 


B. Thornles, architect, Darwen, 


FAVERSHAM.— Extensions io brewery, for Shepherd, Neame & Co.; E. | WORKING (Str Church, Rosemount. for the West Byfleet Congrega- 
l'over & Son, architects. : tional Church (£3,000); the SCCECLATN, 
| 
pe UE E UE . IT 
SECOND EDITION, REVISED AND ENLARGED. PRICE 2s. NET. POST FREE 2s. 2d. 


By 


UOLC NOH 


THE COMMERCIAL ENGINEER'S POCKET BOOK. 


- ELECTRICITY SUPPLY. 
A Handbaoh for Publicity Department Managers, Electricity Supply and Contractors’ "Representatives. 


FRANCIS Н. DAVIES, A.M.LE.E. 
THE ELECTRICAL REVIEW, LTD. 4, LUDGATE HILL, LONDON, Е.С. 4. 
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SHIP TYPE FUSEBOARDS 


SMALL. COMPACT. BEST QUALITY. 


F. RYMAN, 


116, Livery St., BIRMINGHAM. 


~ 
— 
p d 


Telegraphio Address: Clifford, Birmingham.” 
Telephone: No. 8684 Central, B'ham. (1 lines) 


CHARLES CLIFFORD a SON, 


LIMITED, 


BIRMINGHAM. 


ESTABLISHED 1776. 


іп SHEETS, STRIP, SECT'ONS, 


PHOSPHOR BRONZ RODS. WIRE. TUBES & CASTINGS. 


SPECIAL FREE-TURNING BRASS RODS (not extruded), 
For FINE THREADS. 


WHITE ANTI-FRICTION METAL, “Seacliff” Brand, 


To any Specification or Sample. 


BRASS, COPPER, GUN METAL, MANGANESE BRONZE, 
HIGH STRENGTH BRASS, TIN, LEAD, &., de. | 
TUBES, RODS, WIRE, SHEETS and CASTINGS. 


"GUN Нез Operated STARTERS 
are well designed, 
well made, 


Post Free 3e. 1d. Demy 4to, Paper Cover. 


Price As. 


Localising High-Resistance Breaks in Cables. 


BY J. RYMER-JONES. 


The ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, Londen, E.C. 4. 


ELECTRIC CANDLES. 


Adjustable interior wtth expanding rubber 
to fit in Socket, complete with ENGLISH 
S.B.C. holder and Opal tube. Stock 
sizes, 41" and 5". 

LAMPS. Metal filament Olive flame 
with S.B.C. cap, in all Standard voltages 
from STOCK. 

A. W. HEAD, 


111, Wilton Road, 
LONDON, S.W. 1. 


Tel.: 1420 V'ctoria. 


` No. 25 Type 
Heavy Duty 
Starter. 


well tested 
. and well known. 
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(SYNTHETIC RESIN) 


Moulding Powders & Plastic 


Ready for Use for Preparing the New 


Write for Circular to 


PINCHIN, JOHNSON & Co., Ltd., 


Bevis Marks, London, E.C. 3. 


Agents for Great Britain for 
THE DAMARD LACQUER Co., LTD., BIRMINGHAM. 


ECLIPSE’ E 


Petrol, 


— 


BARLAW ENGINEERING Co., Ltd. 


47. VICTORIA STREET. LONDON, S. W. t. 


MANUFACTURERS OF 
HIGH GRADE А 


Conduits & Fittings E ( 


BIRCH ST., 


WALSALL. z 


WAREHOUSES : 
LONDON & GLASGOW. 


l'Industrie Moderne 


(Anciennemeat L'Blectro-Joursal). 
REVUE COMMERCIALE ET TECHNIQUE 
DE L'INDUSTRIE FRANCAISE ET ÉTRANGÈRE 
Paralssant tous les mois, sur 64, 80 ou 96 pages 


Le Numero, 1 fr. 50 


ABONN EMENT f France... 20 fr. раг an 
(entierement remboursable) | Etranger. 25 — — 


lavi d'un Specimen gratuit sur demande 


X L'INDUSTRIE MODERNE, 16, rue d'Hauteville, PARIS (Хе) 
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“FORMITE” 


PHENOL FORMALIN MOULDED INSULATION. 


ngines. 


Lighting 
Sets. 


Overhead 


Transmission 


and 


Distribution 


[BE great need of the times 

is Production and Economy. 
Production necessitates the 
greater use of power. Electric 
Power; Economy in the use of 
Electric Power necessitates 
Transmission and Distribution 


by Overhead Lines. 


The DESIGN, MANUFACTURE and SUPPLY 

of such material—Poles, Insulators, Accessories, 

Lightning Arresters and Switchgear.— 
and 

the ERECTION and MAINTENANCE 

of Transmission and Distribution Lines complete 1 

High or Low Tension—is the sphere of— 


f 


TWISS ENGINEERING & ELECTRIC TRANSMISSION, 


CONSOLIDATED WITH 


J. B. SAUNDERS & Co., & LAING WHARTON, 


{ LTD., 
Established 1883. 


Established 1857. 
ENGINEERS, MANUFACTURERS & CONTRACTORS. 


Offices :—62 & 63, Queen Street, London, F.C.4, 


E Telephone : 8622 City. 
Telegrams: '' Trission, Cannon, London,“ 
T T and 


6/9, Surrey Street, London, W.C.2. 
Telephone : 1260 Central. 
Telegrams: ''* Lightable, Fstrand, London.“ 


Depots :—Cardiff, Welshpool, Barrow.in-Furness. 
MARK 


P.C.B. k 


Works :—Mildmay Park, London, N. 
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The New Eccles Rubber Works, Ltd., 


- RUBBER ECCLES: ECCLES, MANCHESTER. Шак 


—— 


| Specialise in EBONITE, STABALITE, 
| VULCANITE GOODS. 


Magneto Parts, Distributors, Slip Rings, &c 
Accumulator Boxes, Fork Separators, &c. 


Boiling Jets, Cocks, Elevators, Acid Conveying Pipes. 
ittings, &c. 


Centrifugal, Ram and Diaphragm Pumps, Pump Rings 


ROD. SHEET. TUBE. 


— — — ——— 


| Chemical Vessels Lined for Protection against Corrosion. 


AGENTS ` 


LONDON: Messrs. LAWLER, AYERS kè CO. Lt. | BIRMINGHAM: Messrs. BILL & BERRY, 
1. Broad Street Placa, Е.С. 2. i 18. Constituties Hill. 


A Modern Lineshaft Drive 
with power transmitted by 
“BRAMPTON CHAINS.” 


The field of application for the employment of ‘‘ Brampton '' 
Driving Chains is practically unlimited. The adaptability, 
high maintained efficiency and durability of Brampton '' 
Driving Chains are features which substantiate their exten- 
sive use for powertransmission purposes. Theyrun silently 
and smoothly, and beyond efficient lubrication require little 
attention, We shouid esteem your enquiries relative to 
chain gearing for any engineering proposition. 


Ju а М8 1} | 


OLIVER ST. WORKS, BIRMINGHAM. 


CA 


SCOTLAND : 
| ^ J. D. MacKenzie, 155a, St. Vincent Street, Glasgow. 


' AUSTRALIA : 


— —C—C~C~—~—~— 


January ?, 4920. ] 


PARK ROYA 
_ ENGINEERING WORKS Ltd. 


тот КӨ A 


HIGH-CLASS 


SWITCHGEAR & INSTRUMENTS. 


AGENTS : 
LONDON & HOME COUNTIES : 


Pooley & Austin, 34, Broadway, Westminster. 


MANCHESTER & DISTRICT : 


Boorne & Co., 196, Deansgate, Manchester. 


NORTH-EAST COAST : 
British Electrical & Manufacturing Co. 


St. Nicholas Buildings, Newcastle- on- | yne. 


ETE & DISTRICT : 
Wansbrough, Skelsey & Gunther, 
/ 


3, 74, Exchange Buildings, Birmingham. 


SOUTH WALES: 


J. б. Ellis & Co., Western Mail Chambers, Cardiff. 


SOUTH AFRICA: 


J. V. Stanton & Co., Main Street, Johannesburg. 
INDIA : Lyall Willis & Co., Billiter House, Billiter Street, Е.С. 
A. Henry, 100, Collins Street, Melbourne. 


TELEGRAMS: але. PHONE, онок 


poses AVENUE 


y Е „PARK ROYAL. Lonpon, N WIO. 
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_ TELEPHONES: WILLESDEN 2225, 2224. | 
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B. MR. ГЕВОМІТЕ | 


MERCANTILE MARINE 
D.C. STARTERS. 


— 
= 


| 
| 


(I 
of SHEET, ROD & TUBING in London Stock 


1n various Qualities and numerous Sizés. 
EBONITE-VULCANITE, owing to its 
specialnature, can only be made successfully 
after many years of experience. 


We have been manufacturing thia material for 
OVER GO 85 ! 


T 


Bend us your Enquiries for :— 


SHEET, ROD and TUBING 


ACCUMULATOR BOXES (Flexible & Hard). 
SEPARATORS (Corrugated and Ribbed). 


AMERICAN HARD RUBBER 00. 


(BRITAIN), LIMITED, 


" Ebeniseth, London.” 13a, Fore Street, 
Central 12754. LONDON, E.C. 2 


Head Office: 


“NAVY” Туре D.P. Starter with overload, 
and Shunt Regulator for MARINE work. 


N. B.— THE STARTER IS D.P. 
NO SEPARATE SWITCH 15 REQUIRED. 


Akron, Ohio. 


| (War Office and Admiralty 
qualities stocked). 
I ALL descriptions of MOULDINGS. I 


9—13, Mercer St, Factories: 1 Butler, New Jersey. 
NEW YORK, U.S.A. College Point, New York. 


-— — ——— a —— — -a 


BRAY, MARKHAM & REISS, Ld., 


WALTHAMSTOW, 
=, , tol LONDON, E.. 17. 


px an 


DUST-PROOF 
i =======——. 


: ju 
ЛШ Ir 
M | 

E I | 

124, Chancery nio; London; „#— 2. Е: | i 

„Теба: „ Works: MIDDLESBROUGH. иша кетт. 


Each pocket easily 
and separately 
removable. 


WITH SINGLE POCKETS. Patent No. 9845/11. 
LEN VENTILATION, for GERMS, & for TURBO- GENERATORS, &c. 


Working at a very 
low resistance. 


— . ̃ . ,,, 9 , o | 


— 


T7 ‘Compound | 
pe ess of the Mall Pump 


‚ = Ф 8 TO- ITS 


JABILIY'SIMPLIGIPY’ ECONOMY! © © 
i JPHALLSSON E hu 


3 RBORO! 


jr 


„ 


nun 


Е 
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1 


| 

^ Vertical G | 

| ertical Gas En 
The Gas Engine illustrated is one of the ma i 
manufactured in our Patricrof го riae обе P 
six cylinder sizes, an 

| Gas Engine practice. 


| а complicated nature is embodied good 


is our aim throughout manufacture. The Power is equally distributed 
in each cyclinder ; generous overl 


oad capacity; 1 А 
surfaces; total absence of backfire. pacity; ample bearing 
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BROWETT, LINDLEY & CO., LTD., 
Sandon Works, PATRICROFT, Manchester. 


London Office - . Amberley House, Norfolk Street. 
Glasgow Office - . . . " Sandon,” Westerton, N.B. || 


— — 
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|| 
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[0 
Clofhsand Silk 


Vornished Cloths 
Vornished Silk 
Varnishedinsulating 
Diagonal Tapes 
Varnished Ро pers 
Varnished Presspan 


Pres span-sinsulating-Material- Works 
for Clecitricity, formerly 


шил 


ACCESSORIES 


"n supply from stock good quality 

1c Accessories at prices 
Which we know are competitive. We 
save à comprehensive variety; Lamp- 
ho Switches. Cable, Flexible 
Heating and Cooking 
Maus. Bells. &c. If you are buyers 
this class of material our priced 
a list S.S, 12. will interest you. 


"ELECTRIC LAMP 
ANU ACTURING COY., LTD. 
ASi- SOUTHFIELDS, LONDON, s.w. 18 


—— URERS OF THE WELL KNOWN 
" DRAWN Wire ELECTRIC LAMP 


— 


A 
* 


' 
— 
^ 
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WHY NOT REPLACE SOME OF YOUR SHELLAC WITH 


RENELAC 


“G” Grade. 
THE substitute for Shellac in gramophone records and insulating materials. x 


Send for free trial sample and full partioulars to :— 


JULES LANG & SON, chariton Works, CHARLTON PLACE, ISLINGTON, N. . 


Telephones: 2770 NORTH (3 lines). Telegrams: “ASSORTED, PHONE, LONDON.’ 


CORRUGATED PAPER 


Boxes, Cartons, Sheets, Rolls, for every description 
of Electrical Goods. 


Lamp Boxes and Printed Wrappers in all Sizes and 
Styles. Boxes for every description of Accessories. 


We control the whole requirements of this trade, being 
actual Manufacturers of Paper. 


Please submit Inquiries for your Special Requirements. 


GEO. C. BRIGHTLING & CO., LTD., 


63, QUEEN VICTORIA STREET, E. C. 4, 
and Great Trinity Lane (Corrugated Paper Department). 


ARMATURES REWOUND. 


DYNAMOS AND MOTORS REPAIRED. 
MANUFACTURERS OF RESISTANCES FOR EVERY CONCEIVABLE PURPOSE. 


. AUSTIN WALTERS & SON, GAYTHORN, MANCHESTER. 


Dynamo d Copper Field Coils; Copper Trolley Wire; 
ARMATURE, Clean and Tinned H.C. Copper Wire ; 


Old Lead Battery Plates, &c., PURCHASED FOR CASH. 


Enquiries from Electrical Corporations and Tramways specially desired. 


THE RALPH METAL CO.. LTD. “oueres NEw воно STREET, Telephone: No. 386 Vietoris 
: 99 29 and Merchants, BIRMINGHAM. Telegrams: '' NoNFKRNEUP. 
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RUST 


HOW TO PREVENT IT. 


A THOROUGHLY PROTECTIVE 
COATING CAN BE APPLIED TO 
ELECTRICAL FITTINGS. CAST- 
INGS, STAMPINGS, SCREWS, 
WASHERS, TELEPHONE PARTS, 


etc., etc. 


BY THE 


| “AJAX” cor ELECTRO-GALVANIZING 


PROCESS. 


No Clogging of Threads on Nuts, Screws, eio ö 


FULL PARTICULARS FROM : 


W. CANNING & Co., 
BIRMINGHAM. 


LONDON :— 18/20, St. John’s Square, Clerkenwell, Е.С. 


TUNCSTEN 


R Purity 

POWDE 99-96 per cent. 
Diameter 

ROD a a a from 1 to 6 m/m. 


AM Types 


CONTACTPOINTS — Ia Pup 


Tungsten Manufacturing Co., Ld. 


Thanet House, 231, Strand, W.C.2. 


Telegrams: ‘‘Duramistic, Estrand, London.” Telephone: Central 3016-7-8. 
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| THIS ADVERTISEMENT HAS A PURPOSE 


to get you to write for a Copy of my list describing 
the efficiency—the simplicity and reliability of my 


“SKATOSKALO” 


PNEUMATIC SCALING TOOL 
FOR REMOVING SCALE 


from Babcock, Stirling and other, Water-tube Boilers, 
Evaporators, Condensers and Lancashire boiler scaling, 
rust removing, etc. 


FRANK GILMAN, 


Sole Maker, 9, Westfield Road, 
BIRM ING E А M. 


~ BRITISH EBONITE 


RODS, TUBES, SHEETS, MOULDINGS, 
ACCUMULATOR BOXES, &с. 


E PROMPT DELIVERIES FROM STOCK & TO ORDER. ту, 


т HANWELL, wi 
АІ ОКА” 


ELECTRO - THERMOPHORES. 


(Patented in all Countries.) 


ni 
m 


WRITE FOR THE LIST 
Containing full particulars, to: 


E 
H 
о 
IN 
I 


t TEE wet. 
са Lore iato s : 


Carpets heated by electricity are the latest 


— invention in foot-warming apparatus. 
Suitable for Office, Home, Bedroom, &c. 
Have every appearance of an ordinary 
mat. Can be switched on to a plug- 
Socket in the wall or to any electric 
light fitting. 


Bed-Warmers Made of best material and 
— 


enclosed in fine linen cover. 
Perfectly safe, clean and effective 
heated in the same way as the carpeta. 


Cushions (or PADS) with patent heat con- 
— Lroller to regulate temperature. 


REAVELL 


-SUBSTATION 
AIR COMPRESSOR. 


WOT-MUFFS, FOOT-STOOLS, WAISTCOAT & SHOE 
S, and BANDAGES and other Appliances 
for Heat Cures. 


CONSUMPTION OF CURRENT IS INFINITESIMAL. 


Illustrated List on application. 


— — — = ———————M— 


M. E. DU BOIS & CO, 


1, Guildhall Chambers,' 
singhall Street, LONDON, E.C.'2. 


| 


For cleaning Electrical. Machinerv. 


Write to DEPT. "D" for Prices. 
REAVELL & Co, LTD., Ranelagh Works, IPSWICH. | 
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Clarke, H., & Co. 


(Continued on page xxxvi.) 


Insulating Material!—(cont.) 
Fleming, Birkby & Goodall, Lea. 
Hightensite, Ltd. 

Hobdell, Way & Co., Ltd. 

Holder - den, Lid. 

Improved Bolidite Co., Led. 

India - Rubber, G. P., 4 T. W. O., Lea, 
Lang, Jules, & Son, 

Litholite Insulators, Ltd. 

L.P.8. Electrical Co. 

MacLennan, John, & Co. 

Mica Manufacturing Co. 

Micanite and Insulators Co., Led. 
Siemens Bros. & Co., Ltd. 

Spicer Bros., Ltd. 

Siluminite Insulator Co., Ltd. 

Swiss Insulating Works, Ltd. 

Twiss Eng. & Elec. Transmission, Lad. 
Weidmann, H., Ltd. 


Insulating Palnt. 
Products, Ltd, 


Insuraneec. 
Phoenix Fire Office. 


Ironclad Switchgear. 
Midland Electric Mfg. Co., Ltd. 


Ladders. 
Heathman, J. H. 


.H 
Lamp Holders. 
Edison Swan Electric Co., Ltd. 
Western Electric Co., Ltd. 


Lamps (Arc). 
Engineering & Arc Lamps, Ltd. 
General Electric Co., Ltd. 

„% Oliver-Pell ’’ Electric & Mfg. Co., Ld. 


Lamps (Carbon and M. F.). 
British Thomson-Houston Co., Ltd. 
Cryselco, Ltd. 

Drake & Gorham Wholesale, Ltd. 
General Electric Co., Ltd. 

Jackson, H. A., & Co. 
Metropolitan-Vickers Elec. Co., Led. 
Pope's Electric Lamp Co., Ltd. 
Siemens Bros. Dynamo Works, 144, 
Sloan Electrical Co., Ltd. 

“ Z'' Electric Lamp Mfg. Co., Ltd. 


Lathes. 
Churchill, C., & Co., Ltd. 


Lead Smelters. 
Pass & Son, Ltd. 


Lighting Sets. 
Aster Engineering Co. 
„Overseas Engineering Co., Ltd. 


Leck Nuts. 
Vislok, Ltd. 


Lubricants. 
Wilcox, W. H., & Co., Ltd. 


Machine Tools. 
Taylor & Challen, Ltd. 


Mercury Vapour Lamps. 
Westinghouse Cooper Hewitt Co., Lad. 


Mica. 
Birmingham Mica Co. 
Mica and Micanite Supplies, Lad 
Mica Manufacturing Co. 
Micanite and Insulators Co., Lad. 
Taylor and Petters, Ltd. 
Vandervelde, L 
Wiggins, F., & Sons. 


Motors. 
Barlaw Engineering Co., Led. 
British Thomson- Houston Co., Lad. 
Brittain's Electric Motor Co 
Broadbent, T. W., Lid. 
Brook, E., Ltd. 
Century Electric Co. 
Churton, T. Harding, & €o., Lea. 
Crompton & Co., Lt 
Crypto Electrical Co, 
Electromotors, Ltd. 
Ellerd-8tyles, W. 
Firth & Russell. 
General Electric Co., Lid. 
Hall, J. P., & Co., Ltd. 
Higgs, Bros. 
Hogan & Wardrop. 
India- Rubber, G. P. & T. W. Co., Led. 
Ingleby & Co., Ltd. 
London Electric Stores. 
Mackie, W., & Co. 
McClure & Whitfield. 
Mather & Platt, Ltd. 
Mavor & Coulson, Ltd. 
New British Electric Supply Oo., Led. 
Parkinson, Е. A., Ltd. 
Peebles (Bruce) & Co,, Ltd. 
Rayner & Heald. 
Sandycroft, Ltd. 
Simplex Conduits, Lid. 
Sun Electrical Co., Ltd. 
Veritys Ltd. 
Vickers, Ltd. 
Victoria Dynamo & Motor Ce, 
Vidal Engineering Со. 
Wright Motors, Ltd. 


Motor Repairs. 
Rayner & Heald. 
Walters, Austin, & Son. 


Motor Starters and Controllers. 


Bertram Thomas. 

Bray, Markham & Reiss, Ltd 
British Thomson-Houston Co., Lad. 
Electrical Apparatus Co., Ltd. 
Electro-Mechanical Brake Oo., Léd. 
Ellison, George. 

Elliston, Evans & Jackson, Lid. 
Geipel, Wm., & Co. 


— — — . — e" 
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"н Oyelops,' ops, Gateshead, 


CLARKE, CHAPMAN & Co. LTD., 52: 


General and Blectrical Engin Victoria Works, GATESH EAD. 
and Boiler Makers. PATENT 66 CRACKER 99 TYPE. 


RESISTANCE UNITS 


SPECIAL ADVANTAGES : 


1.—Very large radiating surface for Full 
a given capacity. | 

2.—Small weight for a given capacity. Particulars 

3.—Abeolute freedom for expansion. and | 

4.—Owing to the large surface and | 
small bulk of metal they eool Prices en 
very quickly. | 

5.—They are absolutely unaffected Applicatien. 
by vibration or jolts. 

6.— Units can be run red hot without — 


of sagging. 
7.—Repairs ean be effected on 
separate units. 
8.—Tappings can be taken off any- 
where along the centre clamp. 
9.—The number of units being small 
compared with a grid resistance 
of equal capacity, there are not 
many joints to cause trouble. 


LONDON OFFICE : 
50, faushureh St., 
E.G. 


Tolegrame t— 
" CYCLOPG,” FEN, LONDON. 


* CANTIE" 
SWITCHES. 


Makers of 


SWITCHBOARDS, 
FUSEBOARDS, 


SWITCH and FUSE 
GEAR, 


ELECTROLIERS, 
PENDANTS, 
HALL LAMPS, 


&c., &c., 


IN ALL DESIGNS, “QB.” QUICK BREAK 
KNIFE SWITCH. 


FOR ALL PURPOSES. Suitable for 600- Volt 


WM. MCGEOCH & CO0., LT., 


Manufacturing Electrical Engineers, 75-100 AMP. CHANGEOVER SWITCH. 
28, West Campbell St., Warwick Works, 
GLASGOW. BIRMINGHAM. PARTIOULARS FROM :— 


THE “CANTIE” SWITCH Co., Ltd., 


LONDON and NEWCASTLE. 67, Mount Street, 


————ñ— T % eo 
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CLASSIFIED INDEX OF АПУЕКТ5ЕМЕМТ5.,— (Continued from page xxxiv.) 


Motor Starters and Controllers. 
—( Cont. 
e Electrio Co., Ltd. 


oy, E. F., Lid. 
Solenoid Regula 
нојево! ТАД. =ч 
Name Plates. 


London Label Co. 
Reliance Engraving Co., Ltd. 


il. 
Anglo-Mexican pou Co., Ltd. 
Dick, W. B., & Co., L 


011 Cans and Filters. 
Wells, A. O., & Co. 


Overhead Transmission Lines. 


Twiss & Eleo. Transmission, Ltd. 
ar qme ated with J. B. Saunders 


and 
Paint. 
Ouirass Products, Ltd. 
Patent Agents. 
Goold, L. 
Raworth, J. E., & Moss. 
Pillars. 
Hardy & Padmore, Ltd. 
Porcelain, China, &c. 
Furniture Elec. Fittings Mfrs.’ 
Association 
Macintyre, J., & Co., Led. 


3 


Recording Machines. 
Bailey, Bir W. H., & Co., Lid. 


„ WIre. 
Wiggin, H. & Fos ТАД. 


Rheostats. 


кеше. Eleotrio Oo., Ltd. 
thal & Co. 


Mor Е. F., Ltd. 
Walters, Austin, & Son. 
Zenith Manufacturing Co. 


MISCELLANEOUS ANNOUNCEMENTS, 


Scale Remover. 


Sc Metal B А 
и гар е uyers 


Screws and Terminals. 


Fluxite Limi 


Superheaters. 
Gordon, James, & Co. 
Switch Cells. 


Walsall Electrical Co., Ltd. 
Switchgear. 
Whipp & Bourne, L 
х 
Berry's есе, Ltd. 


Bertram Thom 
British b duh Thomecn: “Houston Co., Ltd. 


Genera! Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 
Midland ecko Mig. Co., Ltd. 
Moy, E. 


Veritys, Ltd. 


ZENITH 


REGULATING 


RESISTANCES 


OF ALL KINDS 
FOR ALL PURPOSES 


i ете А) ")*! yay 
M pont з 
MUTET 7 


x | Е 
pum 


AT PRACTICALLY 


PRE-WAR 


LIST ON REQUEST. 


THE ZENITH MANUFACTURING CO. 


(Sole Manufacturers of the ZENITH“ Patterns) 
ZENITH WORKS, VILLIERS ROAD 
WILLESDEN GREEN, LONDON, N.W. 2. 
Contractcrs to the Admiralty, War: Office, I. C. C., &с. 


Telephone: 


WILLESDEN 1115 


X. а à | 4 = І i 
Lum — “йй Y ar Office Pattern’ 
ps Improved Mod е). 
PRICES. : 
e 
7 
, Set the standard 
9 , LÀ е 
Е Xr 


Tank and Girder Work. 
| „ & Co. 
Tapes. 


L. P.. Electrical Co. 
MacLennan, John, & Co. 


| Vacuum Cleaners. 

Simplex Ounduits, Ltd. 

Turner Aspirators, The, Ltd. 
Vacuum Pumps. 

Consolidated Pneumatic Tool Oo., Lad. 


Telegraph Condensers. Varnishes, &c. 
The Telegraph Condenser Co., Damard uer Co., 144, 
Jenson & Nicholson. 
Telephones. Bterling Varnish Co. 
British L.M. Ericsson Mfg. Co., Ltd. Ventilation. 


General Electric Co., Ltd. 
Gent & Co., Ltd. 


General Electrio Co., Ltd. 


Graham, Alfred, & Co. Veritys, Lid. 
Sterling Telephone & Hiectrio Co., Lå. Vulcanite. 
Western Electric Oo., Led. Carson, Е. M 
Time Switches. , Water Recerders. 
Lea’ Recorder Led. 
Gand о L. Gent & Со, Lid. 
Welding. 
Tools, &c. 8 & . O0. 
Taylor & 2 Gallen, VR 8 
dif, B., & Go., Lid. a (Covered). 
British Insulated & Hels 
Tools: Бо Scaling. Onllender’s Cable & Construction Con 
British Th Co., ТАД. 
Tramway : Supplies. Eleotrio Wire Co., Lad. 
British Thomson-Houston Oo., Lad. Connolly's (Blackley), Ltd. 
General Electric Co., Ltd. General Elec „ Ltd. 
MoGeoch, W., & Co., Lid. Glover, W. Т. & Co, Гаа, oo 
Henley's W. eleg. Wks. „ Lad. 
Transformers. Hooper's T І.В. Works, Lå. 
British Electric Transformer India Rubber, G T. W. Oo., 
British Thomson Houston Co., ae Johnson & Phillips, Ltd 
Bulpitt & Sons, Ltd. Live Elec ble Co., 144. 
C tian Bergh Electric Co., Ltd. London Electric Wire Co., 144. 
Crypto гос са! Со. L.P.8. Electrica! Co. 
Ferranti tosh Cable Co., Ltd. 
Foster Engineering Co., Lad. Marshall & о А 
MoGeoch, W 
Tubolar Sleeving. Nes Gute Peroha Go. L daa. 
L. P. B. Electrical Co. Saxonia Electrica! Wire Co., Lad. 
MoLennan, John, & Co. 88. Helens Cable 4 Rubber Oo., Lea. 
Union Gable Go., Lid. 
Tungsten. Ward & Goldstone. 
Tungsten Manufacturing Oo. Western Hl Co., Lad. 
Turbines. Wire {Uncovered}. 


Boving & Co., Ltd. 
British Thomson- Houston Co., Led 


(Steam). 
Gilkes, өле & Co. (Water) 
Gordon, James, & Co. ater), 
Parsons, C. А., 


Westinghouse 'Elec. International Co, 


Relating to Situations, Articles ps Sale ar 
Wanted, &c., 


Clie „haries, & » & Bon, Led. 
— E. 87 4 x ма. 


UE us a eirian at 
Medical 


appear on Sup. 17, Фе. 


— 


Y 


Telephones 


OUR clients don't want a tell- 
tale telephone, they want the 
ERICSSON intercommunication 


equipment which enables any number 
of conversations to be carried on 
simultaneously none to be overheard. 


This is an important consideration that your 


clients will realise as put forward in their interest 


if you suggest it to them. 


phones are used 


they work year 


This is another 
will appreciate. 
ERICSSON 
because 


Led the way in 1899, 


telephones 


ERICSSON tele- 
in railway signal-boxes because 
in and year out infallibly. 
point of interest your clients 
Write for illustrated price list. 
are easy | to install 


THE BRITISH 
L.M. ERICSSON 
MFG. Co., Ltd., 


5, Chancery Lane, W.C. 


*e09009000000900090909000000900000g 
+ 


*99999099099900900099099909099099 


Factory: 
BEESTON, NOTTS. 


to-day. 


(н 


оооооеовое:‹ 20 €e90970909069090909999009900 


PF S Lamm d dtm 
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2 & 3-PHASE 
MOTORS. 


КОШ VIELE AE LU 


e 


| 


Efficiency 


under the most severe conditions 
of service is a distinguishing 
feature of every piece of Elec- 
trical Machinery constructed in 
our works. 


ШШШ Т РОТИ, 


In 


н 


ИШИНИН 


Our reputation for Electrical 
Machines of surpassing excellence 
is world-wide and unique. 


HU 


То maintain that reputation 
unimpaired T our constant aim. 


ОТТЕ ТТТ ТТТ О I EAT LLL LUZ 


Our productions can therefore 


! 


always be depended upon. 


ИШИ 
mn 


Write us vou requirements. 


Тайтай v 


Manchester and London. 


AA 


{ 
i 


MUT 


iH 


ИШИ 
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Telephone : 228. Telegrams: “ Altesnating, Derby.” 


A 


— À RAYNER & HEALD, 
88 DUKE STREET, 
OF 
ALTERNATING DERBY. 
CURRENT 
MOTORS, 
eee CAGE STANDARD PROTECTED 
SLIP RING TYPES, SQUIRBEL CAQE TYPE 
FOR 


ALL PURPOSBS. 


These LAMPS delivered 
immediately from STOCK : 


П BRITANNIA, COSMOS, EDISWAN, 
wq) FOSTER, MAZDA, OSRAM, WOTAN, “Z” 


Why be held up for sup- 
plies? We give prompt 
delivery of the above 
well-known Metal Fila- 


ment Lamps. better service. 


Sloan Mectrical G. [4 8, 10 and 12, Golden Lane, London, E.C.1. 


16 and 16a, Jacksons Row, Deansgate, Manchester ; 79, 81 and 85, Hanover Street, Edinburgh ; and 27, Hope Street, Glasgow. 


E ERE HHAHH HEEL AI 


Kindly Note we have now removed into our New Factory. 


VOLTA WORKS, 


BROMLEY (KENT), 
: LONDON, S.E, :: 


Where all Communications should be Addressed. 


VOLTA WORKS, BROMLEY (KENT), LONDON, S.E. Faez IRMIAMANU. LonDon- 


ЕТИШ ЛШ ШШШ ШШ ЛИД ДШИ HH HIPH HEP an cnn 


INDUCTION MOTORS 


Fer things Electrical 
place your orders with 
us. You cannot get 


ТОТО ЕОР тА 


ООШ ООШОТ 
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EEBLE 


Main Bay 
of Machine Shop 


EDINBURGH 


(600 feet long) 


Ae een 


N 


“ШИШИШИ ШШШ 


винне MT MIN 
== 

= 

= 

Е 

= 

СШ ЇЇ ЇЇ ЇЇ ҮШ Т ЇЇ ҮШ И ШШ ШШШ ДШШЩ ШШ ЇЇ ЇЇ ШЇ ШШ 


MAKERS OF: BRANCH OFFICES : 


Dynamos A.C. Motors 

Alternators D.C. Motors LONDON: 
Balancers Crane Motors Hastings House, Norfolk Street, 
Boosters Steel МІН Motors | Strand, W.C. 2. 


N 


Motor Converters 


MANCHESTER : NEWCASTLE: 


Rotary Converters 
Motor Generators 
Frequency Changers 


—-30 — — 90 — 


„ ' 
* , 


Edinburgh." 


EDINBURGH. ' 


EBB BEN B 
m É 
TELEGRAMS : BRUCE PEEBLES & ` ET co., LTD., TELEPHONES: 
1867 
‘Peebles, Engineers, T 
1869 
11 E 
E 8 H 


Cross Street. Pilgrim Street. 


Central. 


53636 ̃ —— — 
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Included in the wide variety of 
high-grade manufactures that you 
can get from Silvertown are the 
following: 


Cables and Wires, 

Dynamos and Motors, 
Telegraph & Testing Instruments, 
Batteries, Carbons, . 

Searchlight Projectors, 
Insulating Tapes and 

Jointing Materials, 


Printed by WX. Care, Lro., 147-150, Gt, Saffron Hill Е.С. 1, and Published by Tux Execrutcat Review, Lirp,, 4, Ladgat® Hill, London] ЕО. 4, 


( d 


— — — e — —À—— чо —À — "— — À— m oe oe 2 —À 4d 


Ebonite Sheet, Rod, Tube, &c., 
Rubber Gloves for Electrical Work, 
Belting, Hose, and other Rubber Goods. 
Suppan diuna UD CD UD ID OD CR рл UD B соьаи һы» ару b qi st UD P Н) o n AD Ag Аалай no Фа E р m n M ~j `~ 
- The Silvertown Works cover seventeen acres. | 
- Nearly 5,000 Workpeople are employed. | 
—————— S e a a e РЕ i 
| \ 
THE INDIA RUBBER, GUTTA PERCHA AND В, 
TELEGRAPH WORKS CO., LTD. ~ 
утар ЧИ КРИ СОИ A ' (The Silvertown Company, 
І А HEAD OFFICE : WORKS : 
Write for copy of List 106, Canaon Street, London, Е.С. 4. | Silvertown, London, Е.16. 
TELEGRAMS : a 
" - І D: "Silvergray, Cannon, London." INLAND : "Graysilver, Silver, London" 
No. 16, which 5:708 і эх " Silvergray. London." FOREIGN : “ Graysilver: London 
7 the complete range of Codes used: Marconi International, Al and A.B.C. 5th Edition. 
i | | BRANCHES: | - 
| Эчен producte: HOME- Belt, Bier. Nerei н н Зы." E ERRORES 
. | ABROAD—Adelaide, Buenos Ayres, Calcutta, Christchurch (N.Z), Durban, Johannesburg. 
DAY, LSS OE As LI i Melbourne, Sydney. 
2222 E Јоса ] ?é i маме еам T! 
BUILD | 
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Vor. LXXXVI. 


EX [аже All Rights 
No. 2206. 


LONDON: PUBLISHING OFFICE, 4, LUDGATE HILL, E.C.4. Sun 
Dy. Тома, Онт. Wa Lason ß бо, Se Put t 


“ Ageekay, Cent, London." A B С Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


Yo City. TonoxTo, Our. Wu. Dawson & Sons 


Telegraphic Address: 


MARCH 5, 1920. 


Registered at G. P. O. as a Newspaper and 
Canadian Magasine rate of Postage. 


it NEMO 
(С, D sa 


dai e qe T Rates, Postage Free: United 


NosrRAND Co., 25, Park Place, New 
Banque, 


LITHOLITE 
INSULATORS, Ltd. 


55—57, Hackney Grove, — E. 8. 
"Phone Telegrams: Dalston, 592, London. 


FIREPROOF AND OTHER GRADES. 
NEARLY 20 YEARS. 


ELECTRIC INSULATION, 


NON-HYGROSCOPIC. 
FIREPROOF. 


FERGUSON, 
PAILIN, 
LIMITED, 


SWITCHBOARDS. 


EDWARD ST., 
Hr. Openshaw, 
MANCHESTER. 
Tel.: 330 Openshaw. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


= Record Electrical Co., з 


BROADHEATH. MANCHESTER. 


TELEPHONE : 164 ALTRINCHAM: 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 46. 


SWITCHGEAR 
"ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


"BREENLAND PLACE, CAMDEN TOWN, LONDON 
——  ————M— UR. 


NEW DISTRIBUTION BOXES. 


THE CANTIE PATENT FUSE WILL 
CLEAR A "DEAD SHORT.” 


ALL CONNECTIONS FROM FRONT. 


THE CANTIE SWITCH CO, LTD. 
67. MOUNT ST. NOTTINGHAM. 


™ SAXONIA 


ELECTRICAL WIRE CO., LTD., 
ALWAYS GREENWICH, $.Е, 


ALL BRITISH 


FLEXIBLE CABLES. 


CHURTON 
vt and э Ns 


e MOTORS. 


Y. MARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Ree Advertiserient Iust. last well page xxrvii, 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED. GLASGOW. 
——————————————————————————— H9Ó 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Norfolk House, Victoria Embankment, W.C. 2 
Werks: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Adverusement this week, page xvii, 


CONNOLLY’S (BLACKLEY), Lo. 


for 
WIRES AND CABLES, 


Bee Advertisement last week, р, Ш, 


STEEPLEJACKS 


— hi Rai Fell -- 
AS ree gere and 12 
The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co., Ltd., 
7, Princes Street, Westminster, S.W. . 


Telephone : Telegrams 
Victoria 6487. Chimboseta, Phone. London. 


CABLE LABELS, 


Switchboard Labels, Name Plates, In- 
struction апа Address Plates, Adver- 
wsing Novelties, Club Badges, Checks, 
Tokens, Bianks, Die Stampings, Dies, 


Press Tools, Punches and Cutters. 
RELIANCE r 


JULIUS SAX 


FOR 


HOLOPHANE. 


ESTABLISHED 1855. 


SWITCHBOARDS. 
See page xv. 


' MOTORS. ° DYNAMOS. 
VICTORIA Dynamo & MOTOR C0. 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
"Phone: Gerrard 1945, 


Makers o FU LLE R, 


WIRES & CABLES, 
ACCUMULATORS, 
BATTERIES, 
CARBONS. 

CHADWELL HEATH, ESSEX. 


MAVOR & COULSON, Ltd., 


GLASGOW. 
MOTORS, DYNAMOS, 
SWITCHGEAR. 

THE 

BRITISH 
ALUMINIUM 
COMPANY, LD., 

109, Queen 

Victoria St., 

See les large Aiivt, Advt. 26/3/90. LONDON, E.C. 4. 


THERMIT, LIMITED, 


(Proprietors: NOBEL’ $ EXPLOSIVES CO., 
LTD., GLASGOW, 


675, Commercial Road, 
LONDON, E. 14. 


‘Phone * Grams : 
EAST 4157. * FULMEN,' PHONE LONDON." 


MEASUREMENT 


of Water Supplies, Streams and Rivers, 
Pump Discharges, &c., over Weirs and 
V-notches, is the subject of an important 
book issued free to Civil Engineers by 


The LEA RECORDER Co., Ltd., 
28, Deansgate, MANCHESTER. 


LT „э 
М. Е. М. 
Ironclad Switch and Fuse Gear is 
both Simple and Efficient. Write us. 
MIDLAND ELEC, MFG. СО; LTD. 
BARFORD STREET, . - BIRMINGHAM. 
— — 


Advertisement Index, see page xxxvi. 
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Vernon sre ..| | GROOMS HILL 
‘PERNAX 


STEAM ENGINES. 
ELECTRIC WIRES & GABLES 


for all 
Power, Lighting, Traction, 
Telegraph, Telephone and 
Signalling Purposes, 


Specially adapted for outside and exposed 
positions ; insulation, non-porous, non- -brittle 
and waterproof. 


Simple and 
Compound. 


For Direct Coupling to Dynamos, Fans, 
Pumps, &c. 

For Ship Lighting and Industrial Works 
of all kinds. 


Makers— The 


NEW GUTTA-PERCHA Со., Ltd., 
Dashwood House, New Broad St., E.C. 2, 
Works: Crooms Hill, Greenwich. ' 
Branches Suche bs Manchester, 


MICA MICANITE maic | 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 


E. S. HINDLEY & SONS, 


11, Queen Victoria Street, E.C. 4. | 
Works: BOURTON, DORSET. Talents: ВСА 


'PHONE 4575 CENTRAL. 
TELEGRAMS—" MICAYLOR, LONDON." 


TAYLOR PETTERS ЇР 


40, НАТТОМ GARDEN, 


Contractors for Air Board, War Office and Admiraity Requirements. LONDON, E.C. ! 
CUTTING AND GAUGING OUR SPECIALITY.. (The Oldest Established Mica House їп the oountry.) 
BEST QUALITY MICA ONLY, А AND ALL BRITISH. 


a s » m» S ME "E E M EM M M P S E UN E ш B в M ш M в ш ш B зп eee 


: Я. 
8 P Offer your stocks — Р Н. | 
[и HOP 4520 state full description and quantity rion e 

р> Terms of Purchase — Prompt cash „ 


er delivery - = - - - 


— 
FF ——————————— / РЕ SEAT LONDON.” 
Telephone: CITY 3115, 4 zx o Telegrams: " VANDUARA, CENT LONDON 
Contractors H.M. Government 


“лат TAPES, WEBS, CORDS, SLEEVING, &c. 


DELIVERY s STOCK 


JOHN MACLENNAN & CO, 


30, NEWGATE STREET, LONDON, £.C.1, „% ar 166, INGRAM STREET, CLASCOW., 
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Telegrams: “ELECTRIC, LONDON." TH E Telephone Ne. 8168 London Wan 


LONDON ELECTRIC 
- WIRE COMPANY 
& SMITHS Lo 
| 


CABLES, WIRES AND FLEXIBLES. 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD, GOLDEN LANE, 
LONDON EC. 1 


THOMAS INSULATORS 


| For E.H.T. Transmission Lines. 
| | NEW MODELS 


SPECIALLY DESIGNED 


CARBONS HIGH FREQUENCY CURRENTS 


LIGHTNING SURGES. 
For ARC LAM PS. EUROPEAN AGEN 


J. W. GLADSTONE, Ltd., 


70, ышы, о SOAR LONDON, Su 23. 


B R U 'USHI H E 8 | — 2 | 


For DYNAMOS. Do 


AGENTS : 
'SHEETS:RODS:- 
WELLS ELECTRICAL co., F TORE R S o 
73, Cheapside, London, E.C. 2. INSULATORS- WASHERS- 


TELEP.: CITY 4117. TELEGS : ELCHARBELO CENT. LONDON — BUSHES: ETC. —— | 


— esee 


W. M. WILSON & CO., 19, Waterloo Street. | GOLDEN | LAN ‘LONDON: E-C-| 
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vv RITE FON PRICES AND PARTICULARS. 


London Office: 8, Victoria Street, S.W. t. 
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Parsons 
Steam 
Turbines 


are installed in Generating 
Stations, Mills and Factories 
in all parts of the world. 


Work. 


rr 


Advice and informa- "niu е, OL PE 
lion regarding Turbine | g 

installations gladly 
supplied on request. 


See = 
5 1-1 1-31— 
ti ee 


: N NX \ | 


РМ One of two 12,502-км. Turbo-Alternators and Exciters 
FEF HEG installed at the Rotherham Corporation Electricity Works. 
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I BERTRAM THOMAS 


Worsley Street, Hulme, MANCHESTER. e туче: OURE, а й Queen Anne’s — Westminster. 


THE TTILT RACE 


METHOD OF KEEPING STORES. 


(Patents 106870, 108657, 109415. Ree. Marx 876,124.) 


The 


IDEAL System 
of 
Keeping Stores 


Goods are kept in 
removable steel trays 
tilted to show the 
contents and facili- 
tate withdrawal. 


The trays are fitted 
with sliding par- 
titions. 

The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 


Stocktaking made 
easy. 


* 


A. PARSONS & Co., Ltd. 


Heaton Works, Newcastle-on-Tyne. 


Parsons’ Steam Turbines are designed and constructed to give the highest 
possible efficiency. This efficiency is maintained after years of service. The 
| simple construction, low peripheral 
speeds, small number of bearings and 
effective lubrication of the Parsons’ 
Reaction Turbine make it the most 
satisfactory plant for Central Station 
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We make Electric Grinders and other Tools 
for all purposes. 


May we quote you for г d Bae = 
| your requirements DAE 
E. nc tend У 7 a alu: x our full Series v^ Л 
N l їс Tools: ost 'ca- 
tion to Dept. D. ee on applica 


TELEGRAMS : “ Widerstand, Phone London"  TELEP 
‚ Phone, London. HONES : Central 5/7 ! 
COVENTRY OFFICE: 6. WARWICK RGW 
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S.WOLF & CO, LTD., 115, Southwark Street, LONDON S.E.1 


PIRIEMM| RE 


ACCUMULATORS 


for Central Stations and House Lighting. T 


| Head Office and Works: NORTHAMPTON, | | 
| Ї TOR C0 [TD Glasgow Office: 231, ST. VINCENT STREET. | 
ay Ш London Olfice: 53, VICTORIA STREET. 


| BARE, SILK апа COTTON THE CONCORDIA ELECTRIC WIRE Co., Ltd., Wi | 


| COVERED and ENAMELLED 


| SUPREME QUALITY |] 


COPPER. & HIGH RESISTANCE TRENT MILLS, NEW SAWLEY, DERBYSHIRE. Wu ti. 
WIRES, CABLES, SHEET CSCI RACK ыы е . 11 

| STRIP and RIBBON. TELEGRAMISR: # Pollanite: Long Eaton.” TELEPHONE: Long Eaton 249. Г! 
| ASBESTOS and ASBESTIN mn 


BELL WIRES & CORDS | n 
TELEPHONE CABLES & CORDS. | | 
wes | HIGH RESISTANCE 1 
ARMATURE BINDING WIRE. | | 
FUSE WIRES. i 


MEDICAL CORDS. W 4 re E S | | 
ч | || 


INSULATING MATERIALS | 
all classes of Electrical Apparatus. | 
PHONE: Victoria 4120. 


Construction, Puish and size. | LONDON OFFICE & STORES: 155, Victoria SL, S.W. f. — TELEGRAM: "Polanco Conan. 


wae: | ENAMELLED COPPER œ | | | 


— 
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Plant at: a | Stamdstill 


simply because the blowing of a 
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fuse damaged the fuse box beyond 
repair. It need never have happened. But the 
electrician had fitted fuses which attracted by 
price and not by integrity. 


The cheap fuse is an inveterate thief 
of current—it saps continually at the 
energy passing through its terminals 
and sooner or later meets with disaster. 
The cheap fuse is dipping into the 
profit account every moment it is in 
action. 


Avoid risks by installing the fuse with 
a pedigree. 


SAFETY IRONCLAD FUSES 


Henleys are the fuses of known cost. 
They are not cheap—but the first cost 
is the only cost. 


They afford perfect contacts, remain absolutely cool in 

service, do not need renewal or replacement. They are 

worth every penny of the price you pay. You cannot Ask for a copy of our List U 701, 
buy a better. The Henley Fuse is the perfect current 
safety valve—sixteen years of distinguished service has 
proved them so. 


й will come to you by return. 


W. T. HENLEY’S TELEGRAPH WORKS CO., Ltd. 


BLOMFIELD STREET. LONDON WALL, LONDON, ЕС.2. 
TRADE MARK. | WORKS: NORTH WOOLWICH AND GRAVESEND, KENT, ENGLAND. 
Telephone: LONDON WALL 4569 (7 lines). Til:urams: "HENLETEL AVE. LONDON.“ 
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A SMALL AND UNVARYING AIR-GAP 


can be featured in your Machine; 
if they are equipped with 


"HOFF MANN ROLLER BEARINGS 


These Bearings are not subject to radial wear. 
The starting effort required is extremely small, 
as is their frictional co-efficient when running. 


THE HOFFMANN MANUFACTURING CO, LTD., CHELMSFORD, ESSEX. 


The sfrongest link 


. án sO азыра де trauma об ' 


in the power chain 
BRITTAIN MOTORS. 
BRITTAIN'S ELECTRIC MOTOR CO. 


(Formerly LANGDON- DAVIES), 


110, CANNON STREET, Works—EASTDOWN WORKS, 
(LONDON, E.C.4. LEWISHAM, SE. 13 


HORN FIBRE 


LEATHEROID 


(Waterproof Insulator). 
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ULCANISE 
| zz FIBRE 


Machine Work 
In Fibre 
a Speolality. 


A new Buy-word 
for the community of 
Electric Light Users 


BRILLIANT 
ECONOMICAL 
LASTING 


Ensure an adequate STOCK 


Nos. 16530 of 1 
to meet the growing гах 


METROPOLITAN - ' VICKERS 
ELECTRICAL CO., LTD., 


Supply Dept : 
14, Long Milizeto, MANCHESTER. 


Stores and Sales De epo 
179, Wardour St.. LoND 8, St. i canit St. 


‚ Boer cent St , CARDIFF. 
CUL Del Walk, Farsate, SHEFFIELD: н, Ward's 
Bidgs., High Bridge, NEWCASTLE ON-TYNE ; 99, 
Dock 8t , DUNDEE; 26. Arthur ве. BELFAST; (01/2. 
Pin St., SOUTHAMPTON ; 6b, 
nd B 3 


ark St., BRISTOL; 
CALCUTTA, ВОМВАҮ, 


“ИПИШШШШШШШЇШШШИ ШШШ ШШШ ЩШШШ ОООО 


E FIBRE C0., "m. 


Licensed and mi ade under British Patents 
907. 23499 of 8031 
ot 1910, 17722 of 1911 and 10918 of 1913, 
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DIAMOND FIBRE WORKS, 
ey HIGH ROAD, 8. TOTTENHAM, 


LONDON, N.15. 


B.K.B. Electric Motors 


BRITISH MANUFACTURE THROUGHOUT. 


THE “ Featherweight.” 


The smallest and lightest motor built for the рэча 
developed. The “ Featherweight " is 
enclosed, has a laminated field and is fitted with 
ball bearings. A high efficiency motor made in 
all sizes from one-hundredth to one-eighth Н.Р. 


for direct-current. 


а 
- 
ч. 
A em 
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m uu. 
zu 


Éy 
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Frame Fic., 1/30 H.P., 2600 r.p.m. 


The B. K. B. Open- protected D.C. 
Motors — /16 to 2 Н.Р. 


of moderate weight ; ring lubrication 
throughout. Ample margin of power 
well constructed right through an 
nicely finished. 


—-——————— ——— ám "sÀ 
Managing Agents: BERKELEY & YOUNG, Ltd, 
Stevenage House, 

40-44, HOLBORN VIADUCT, 

LONDON, E.G. 1. 


Phone: Holborn 1150/1. 
‘Grams : ** Beakaybee, Cent., London.” 


ALL MANUFACTURED BY US 
WM. GEIPEL & C. 


VULCANISED INDIA-RUBBER 


 CABL Е, 


SWITCHGEAR, STARTERS, 


INSTRUMENTS, Etc. 


DELIVERIES FROM STOCK. 


IN LONDON. 


HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, $.E. 
CABLE WORKS: WEMBLEY, LONDON. 


Ø 


1 
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*ELEVANJA? INSULATING MATERIAL 


ELECTRIC MOTOR CONTROL GEAR. 


GUARANTEED QUALITY 


PROMPT DELIVERY 
F. M. CARSON, 
Automatic cis, — ON LONDON, K C. 1. 
Motor Starter 
with pilot 


reversing 


SEND US 
PARTICULARS Designed for horizontal or 
OF YOUR | | 
SPECIAL vertical discharge, upward 
REQUIREMENTS. 


or duwnward, right or 


left hand. 


ELLISTON, EVANS & JACKSON, Ltd., 
13, CROSS STREET, FINSBURY, E.C. 2. 


Telephone : Wale à 1903 “ ELEVANJA LONDON." Sturtevant 
zt ne ue Monogr am 
Fans 


iE 


FIRES: | E 


KETTLES 
IRONS. 
COOKERS 


for manufacturing processes. 
For blowing or exhausting, these 
fans will deliver the air at mod- 
erate pressures. TE will - 
wear and tear, and can be suppl 


——  ——— — — ——— =» - 


for pulley, motor or turbine drive. 


Further parliculars and tables 
of sizes given in Catalogue 
—UI013 sent on request.— 


High Class materials and 
specialized manufacture 
ensure the utmost 
satisfaction in the use of 


PEH Electric Specialities 
They are artistic, sate 


Engineering Co., Ltd., 
147,Queen Victoria St., London, E C4 


— — ' aes E IURE U . GS Ча аав: NUN 


and strong 


PREMIER Electric Heaters Ltd. 


258.260, BRADFORD ST.BIRMINGHAM. 
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MILD STEEL PLATE WORK, BLACK OR GALVANIZEB 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Chief Offices : 352 to 364, EUSTON ROAD, N.W. 1. 
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D. & S. Damp-proof | 
and Acid-proof Fittings. Sod EN 
Best English China. Weit 
Extra Strong Design. 
Practically unbreakable. 


DORMAN 
& SMITH Ld. 


Ordsal Electrical Works, Salford. 


| ә 
LONDON : 17, Victoria Street, Westminster, S.W. 


GLASGOW : 40, West Campbell Street. 
SYDNEY, N.S.W. : 38, Market Street. 
MELBOURNE, VIC.: 507, Flinders Street. 


Delivery їгөт Stock. 
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A small Fire of high-class 

design that is extremely 
А portable and is very suitable 
for HOTEL use, &c. Feet can 
be drilled for screwing to floor 


when required for SHIP'S use. PRICE 45/8 


(2 yds. FLEX). 


QUEAD, Ltd., 
47/57, Marylebone Lane, WV. I. 
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Westinghouse 


Westinghouse Electric International Co. 
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This 


illustrate another 
M.E.M. production — 


our Tubular 
Fuse. 


This fuse is of the well-known 
Square-Ended type, and is recom- 
mended for heavy work. The end 
contacts are of massive proportions. 


The handle is of best 
celain fitted with a s 
tube and the Connie 
illustrated. 


You sbould write for full M.E.M. 
information and literature. 


THE ELECTRICAL КЕТЕ 


week we Note that 


Hand Grip „ме 
: : Square End Pattern. 


Eng&li*h por- 
tout asbestos 
Clips are as 


capacities. 


TUBULAR give PROMPT DE- 
HAND-GRIP LIVERY of the Tubular 
FUSE. Hand-Grip Fuse, Traction 
Knife Switch and Forged 
600 volts. Copper Cable Sockets. 


M.E.M. Gear offers a modern, 
comprehensive service which 
minimises the stocking of spares 
aad replacements owing to the 
simplicity of its design. It covers 
the widest range of patterns and 


22 


We Can 


We are exhibiting at the British Indus- 
tries Fair, Birmingham, at Staud 56. 
Section A. Block FF. 


BARFORD ST., 


MIDLAND 
ELECTRIC „а BIRMINGHAM. 
MFG. © 5 
Co., Ld watt, B'ham.” 


. ————— EN zl 
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(Organised by the Westinghouse Electric and Manufacturing Co.. of Pittsburgh. Pa.. for the conduct of its foreign business.) 


Manufacturers of 


STEAM TURBINES, TRANSFORMERS, 
CONDENSERS, SWITCHGEAR, 
ELECTRIC GENERATORS, METERS, LAMPS, 


HEAVY TRACTION APPARATUS, 


Factories in U.S.A. at 


Pittsburgh, Pa Newark, N. J. 


Bridgeport, C 


t. Milwaukee, Wis. 


Springfield, Mass. Trenton, М№.Ј. 


Gerrard 3261. 


And elsewhere. 


LONDON OFFICE: 


2, Norfolk Street, STRAND, 
W.C. 2. 


SAONE: CABLES: 


«* WEMCOEXPO, LONDON.” 


New York. 


Bloomfield, N.J. 


Essington, Pa. 
Cleveland, O. 


(4 
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MOTORS forall purposes and Everything Electrical. 


Exporting to all Countries except Great Britain, her Colonies and Dependencies. 
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A Sunco Electric Vacuum Cleaner 
gets the dirt, the unseen introdden dirt that 
shortens the life of carpets and rugs. 


Ghe Sunco, hecause of its hig revolving 
brush in the nozzle working with strong 
suction, instantly picks up every scrap, string 
or thread, combs out and sweeps clean the 
whole fabric of the carpet better than a 
suction cleaner that is not fitted with a brush. 
The brush in the nozzle rotates positively, 
just like a carpet sweeper and as easily. It 
sweeps backwards and forwards without Бей 
or gear, and leaves the motor free to deliver 
all its power to actual suction. The brush 
is adjustab'e to varying lengths of pile at 
a finger touch. 


The Motor is horizontally placed, and the 
Sunco will run under most low furniture. 


‘Ghe nozzle is of stamped steel, highly nickel- 
plated, and there is no greying of delicate 
colours that aluminium causes. 


Ghe Sunco cleans a strip of 
carpet 13 inches wide, 


and weighs less than 
/2 pounds. 


h 


Your 3 Cleaning. 


Your opportunity for increased new business comes 
with spring cleaning. 


Al x 


5 


Housewives, if able to obtain any human help at all, 
find it inefficient, and appreciate the real help electrical 
appliances afford. The spring cleaning season is par 
excellence the time to instal a 


SUNCO 


TORRINGTON 


ELECTRIC VACUUM CLEANER. 


А really беда article with decided points of ѕирегі- 
ority which retails at a reasonable price. 


The Sunco is supplied complete with all necessary 
attachment. It is fully described in List 297. Write 
for your copy to-day. 


7) | EL EI Es. as - 
ELECTRICAL COMPANY LIMITED. 


118—120, Charing Croes Road, London, W.C. 2. 


Telegrams: - 5 E we Ы Р - Secabilis Ox Lond 
Lelephone: Si “= << - ec Gerrard 2291 (3 lines). 
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Ev BRITISH 
к (INSTRUMENTS 


SEL 


Р 


Look fo the Essence of a thing. whether if be а ролі" 
of Doctrine, of Practice or of Inferprelation. 


Marcus Aurelius 
Medifalioas ҮШ 2 


The accuracy of All instruments is guaranteed tó 
be in accordance wilh ће Engineering Standards 
Commillees lates! Specificafion №89. 
This does nof imply thal greafer accuracy cannot” 
be obſdined when so desired. either throughout the 
range or beſween any specified limits. 


— — ~- |» 4 


а” а" = 


Ади" оғ: - 


Crompton & Co L'e ~ Epison Swan 
Lx cnc Се: ~ ELLIOTT BROTHERS 
(LONDON) L'* ~ Erskine HEAP & Co Le 
Everett For Cut s C Ext SH 
sVieNoLES 2 ~ Ferranti Le ~ GENERAL 
ELEcrRIC Co С» ~ Jonnson a Pius Le 
MernopoLiTAN-Vickens Evectricat Cb 
Nat oc Baor utxs z Тномрзон =» ~ Park 

Rovat ЁнєїнЕЕйїнб Works 7° ~ RECORD 

ELECTRICAL Instrument Ce b SIEMENS 
BrotHerss Со Lre Watrsace ELECTRICAL 
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P d SPLITTINGS & SLAB MICA 


S 


IN N ORIGINAL GAS TASEI 3 AS IMPORTED IMPORTED. 


* АМВЕК MICA (CLEAR | 
b ani. /— MICA 
TRAMWAY SR 
MOTORS. ze 118 CONDENSERS. 
Ch & J 
SAMPLES S PRICES FR 
THE MICANITE & INSULATORS COLT. Empire Wks. WALTHAMSTOW LONDON. 4 


. LIVERPOOL" 
LEOTE | BAXTER & CAUNTER Ltd., 
| 219, Tottenham Court Road, W. 
«S s Em У, MANCHESTER : 
QU „ө % \ Н. 6. MABBS, 
AN E: Marble St., Spring Gardens. 
\ е Q NY 


\ LEEDS: 
LOXLEY & CO., Ltd., 
6, Sholebroke Mount. 


LONDON: 


e е {| 
К NS NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & CO., Ltd., 
St. Nicholas Buildings. 


GLASGOW : 
A. & J. M'CULLOCH, 
140, West George Street. 


IRELAND: 
f. А. PORTER, 


LIVERPOOL ELECTRIC CABLE CO., LTD., 13, Queen’s Square, Belfast. 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. Telegrams : “ Concentric. Liverpool." 


ELECTRIC 


CONDENSERS 
FOR ALL PURPOSES. | 
CONDENSERS for HIGH TENSION and WIRELESS Work. 


MINIATURE HOT PLATE, 


150-Watt 
Loading, 


У. 17/6 


High-Class Condensers for Telegraph & Telephone Lines. 


MANSBRIDGE AND ROLLED FOIL TYPES. 


Liberal Trade Terms and Leaflets on request. 
STANDARD CONDENSERS. 


All Standard Voltages in Stock. 


SILVERDALE MFG. Co., 


23, VITTORIA STREET, BIRMINGHAM. 


Sole Makers of Dearlove’s PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. 


| THE TELEGRAPH CONDENSER co., L- 


` Vauxhall Street, Kennington Oval, London, S.E. 11. 
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and characterised by that high standard of workman- 
ship, design and finish which is responsible for the 
ever-widening demand for our productions. 


Described in detail it is constructed for use on a 
220-volt D.C. system, and is so designed as ultimately 
to contro] 4 5000-ampere Generators and 10 2000- 
ampere Feeders. 


The equipment supplied is for five feeders and 


two generators. All the remaining panels, however, 
are ready for the fixing of the additional apparatus 
where this may be required. 


Other examples of our Switchboard manufacture 
are included in a new booklet "Some Switchboards 
by J. & P.” This is now in the Press and we invite 
enquiries therefor. 


JOHNSON & PHILLIPS, 17: 


— Electrical Engineers and Cable Makers since 75. — 


CHARLTON, LONDON, S.E.7 


City Orrick: 12, Union Court, OLD Broan STREET, E.C.3 


Branches at: BIRMINGHAM, CARDIFF. GLASGOW. MANCHESTER, NEWCASTLE- 


ON-TYNE and PORTSMOUTH. 
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fc, Crass 
House LIGHT! NG 


ё 


0 ё 


and 
Accessory Switchgear 


Knife and Clip Pattern Switches 

Radial and Battery Regulating Switches 
Automatic Accumulator Switches 

Field Breaking Switches 

High and Low Tension Automatic Ой Switches 
88 б 5 » Isolating Switches 
Shunt Field Regulators 


All Standard parts 
carried in Stock. 


Prompt Delivery of 
Complete Switchboards. 


CLIP 
PATTERN 


STANDARD HOUSE 
LIGHTING SWITCHBOARD. 


Write for copy of 
Leaflet No. 214. 


Limited 
WORKS CHELMSFORD, ENG. 


Regd Office and Export Dept.: -—Salisbury House, London Wall, London, Eng. 
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Reliable 
telephone service 
depends on 
reliable batteries. 


You can have it 
by using the 


Blue Bell Dry Cell. 


Western- Electric 


Blue Bell Dry Cells show great recuperative 
power and very little idle deterioration. With 
the increase in output we can now give prompt 
deliveries of fresh cells. 


TELEPHONE? 


E D 
"CrRic вец ET 


Western Elan 


СОМРдММ LTO 


| 
| 
| 
| 2 
\ LOCAL AND Lone DIS TA. 


| LONOON ў 


Western Electric Company Limited | | 


MANC | 
HESTER BIRMINGHAM, CARDIFF, GLASGOW LEEDS, SYDNEY, JOHANNESBURG, BUENOS AIRES. 


7 Bn PREGA Vd OMM NONE DM QNA QA M OM ORO NEM 
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Residence lighting service will not be impaired by 
voltage fluctuation if the small equipments you 
install are driven by 


S 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 


ł н.р. Motor mounted on a Small Snoe Repair Machine. 


—their starting current is less than three times full 
load current. We build. them as small as 1/10 Н.Р. 


CENTURY ELECTRIC COMPANY, 
` 19th Pine to Olive Streets, St. Louis, Мо. U.S.A. 


A STOCK OF "CENTURY" MOTORS I8 CARRIED IN LONDON BY— 
The Soie British 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES, 
Telegrams: '* Autosyncro, Westcent, London." Telephone: Holborn 1908, 
259 


FOR THE 


FINEST WORK. 


These machines are built throughout 
with the greatest accuracy, and you 
will find them capable of answering 
the most exacting demands. 


The bearings are of hard fine quality cast-iron, 
lapped and nicely fitted after being compressed 
'015 in. down the taper within the head. 


No dirt can reach the spindle journals between 
the housings. 


The cone pulley has one row of 60 holes for 


indexing. 


Various attachments can be added to meet 
extra demands. 
This Precision Lathe is especially suitable for Instru- 


ment, Jewellery and Electri manufacturing where the 
utmost accuracy is required. 


Write for fui information. 
Particulars posted promptly. 


CHAS. CHURCHILL & CO., LTD., 
9-15, Leonard Street, Finsbury, E.C. 2. 


Birmingham. Manchester. Newcastle-on-Tyne, Glasgow. 
Leeds and Bristol. P.L.178 


TO 
MACHINERY 
USERS. 


ROUND GUT BANDING FROM STOCK. 


1" 3" jn Б" Zu 7" In 
8, 16, 4, 16, 8, 16, & 2, 


In 42 yard coils. 


For lowest pricos to tho trade 
apply to: 


VERNON WRIGHT & CO., 


Fulwood House, 
HOLBORN, LONDON, W.C.1. 


Telephone: Holborn 382. Telegrams : ‘‘Uvernowri, Holb., London." 


A saving of 5|6ths of the usual fixing charges 
can be made by using 


; RAWLPLUGS 


(А PATENT FIBRE PLUG) 


For fixing all kinds of Electric or Gas Fittings, Wiring, 
Cables, Conduits, Switches, Ceiling Roses, Fuse and 
Connection Boxes, Brackets, Telephone Apparatus. all 


Switchboard апа Installation - work for Light, Heat 
or Power. Among ‘other advantages are 
SIMPLICITY of MANIPULATION, SAVING of 
: : TIME and COST : : 
INVISIBILITY, | NEATNESS, and LOW COST. 


By the use of Rawlplugs a firm hold is obtained in 
PLASTER, BRICK, CONCRETE, CEMENT, 
MARBLE, SLATE, STONE, TILES, GLASS, 
METAL, or any substance that can be bored. 


A complete set of Rawlplugs & Tools ... £2. 
Trial Outfit (Post Free)... see vas 5s. 6d. 


The RAWLPLUG Co., Ltd., 


: Lenthall Place, Gloucester Road : 
SOUTH KENSINGTON, S.W. 7. 


Telephone: KENSINGTON 3370 (4 lines). 


Nel 


Й VCC 
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STANDARDISATION of CHAINS - 


Britain and America Collaborate. 


HE Association of British Driving Chain Manu- 
facturers has been in touch with the American 
Chain Manufacturers with a view to getting the 
standards proposed by this Association established 
internationally. To this end each body has referred 
its proposals to its National Engineering Standards 


ШШ i 


Committee. 


In as much as the differences between the British 
and American proposals are very slight, it is felt that 
international standards can readily be established in 
the near future, pending which the Association of 
British Driving Chain Manufacturers has decided 


a 4 jfi 
. 


ШИП 
PO 


ME n Ih n rh p : 


to defer putting into force the standards already 
announced for Roller Chains. 


Members of A.B.D.C.M. Sections. 


BRAMPTON BROS., LTD., BIRMINGHAM CYCLE AND MOTOR CYCLE 
"THE COVENTRY ” CHAIN CO., LTD., COVENTRY - ` HEAVY ROLLER AND 
HANS RENOLD, LTD., MANCHESTER INVERTED TOOTH 
ALFRED APPLEBY CHAIN СО., LTD., BIRMINGHAM 

PERRY & Co., LTD., BIRMINGHAM | ° | CYCLE AND MOTOR CYCLE 


ASSOCIATION OF 


=| BRITISH DRIVING CHAIN  |—4— 


BEER MANUFACTURERS ILLE (ЕУ Т, 


Bassishaw House, Basinghall Street, LONDON, E.C. 2. 
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TRANSFORMERS 


All Sizes, Oil-immersed and Air-cooled. 
HIGH TENSION GEAR. 
COMPLETE PLANTS AND SWITCHBOARDS. 


Lamp Fittings, Accessories, Motors, H.T. and L.T. Gear, 
Heating and Cooking Apparatus, Electric & Hydraulic Lifts. 
London Office and Showrooms :— 


CHRISTIAN BERGH ELECTRIC CO., LTD., 


Bank Chambers, 329, High Holborn. 
| Works - MALMO, SWEDEN. 


THE ELECTRICAL SUPPLIES Co. 
LONDON : 233, TOTTENHAM COURT ROAD, Prep LI MANCHESTER BRANCH: 10, ercenwooo sr. 
TELEPHONES; MUSEUM 2516-2517. a" Е 8. Co., Ltd. | terecrams & TELEPHONE: “CITY 5794." 


SILK LARGE STOCKS | ACCESSORIES 
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SHAI E Ф, DEPARTMENT. 
SHADE 2 
DEPARTMENT. 2 

LAMPS. 

WE ARE CANDLE LAMPS. 
ACTUAL MANU- BELLS. 
FACTURERS OF SWITCHES. 
ALL KINDS OF HOLDEBS. 

SILK SHADES. 
FOR ALL WALL PLUGS. 
PURPOSES. FLEXIBLES. 
CABLES. 
CALL AND e CONDUIT. 
INSPECT OUR у! WOOD BLOCKS. 
SHOWROOMS. — 
= INDICATORS. 
EXCEPTIONAL Е, 8 
DISPLAY of e CUT OUTS. 
BATTERIES. 
se ESNS. = FOR LISTS occas: 


Our TRADE COUNTER ENTRANCE IN STORE STREET), 
IS OPEN FROM 8- ЗО am. о G- O pm. 


Fig. 5115—BAILEY’S GYROMETER 


ÒN (or ENGINE SPEED INDICATOR).—An instrument 

"*!| giving the highest possible accuracy, having all the most 

“о || desirable features which we have found necessary after many 

“X years experience as manufacturers for the Admiralty and Leadirg 
Engine Makers, &c. 


Fig. 864 —‘TELL-TALE’ RECORDING GAUGE 


for PRESSURE and VACUUM. A very necesary and high- 
class instrument for indicating and recording Steam, Air, Gas and 
Fig. 5115. Water Pressures at any distance .from the source of pressure. 
Standard Type Gyrometer. For 20/300 lbs. | 
(Ав made for the Admiralty, &c., in large numbers.) 


For Particulars apply to the Makers Fig. 964, | 


Sir W. Н. BAILEY & Co., Ltd., MANcHEsTER. | 
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Measure with accuracy 


the amount of steam, compressed air or water, 
passing through your piping system, by using 


G) Flow Meters. 


Seam 1 Meter, B. T. H. Steam Flow Meter, 
Indicating, о {еды Integrating. Type F4. Indicating. Type F5. 


B.T.H. Steam Flow Meters are well adapted for the measurement of :— 
Steam generated by a single boiler or a battery of boilers. 
Steam delivered to any section of the plant. 
Steam consumption of turbines, reciprocating engines, pumps, &c. 
Are specially valuable in detecting losses due to leaks between boilers and points 
of consumption, and leaks in boilers themselves. 
B.T.H. Water Flow Meters afford the most convenient and accurate method of 
measuring: 
Output of pumping plant. 
Consumption of large water works, water turbines, condensers and pumps. 
Slippage losses in pumps. 
B. T. H. Air Flow Meters are suitable for measuring the amount of air delivered to :— 
Any section of а manufacturing plant and blast furnaces. 
Mines for operating drills or ventilating purposes. 
They are of value in determining efficiency of compressors and various classes of 
compressed air machinery ; in detecting losses caused by leaks between com- 
pressors and point of consumption. 


Our Flow Meter Specialists will gladly assist in advising the best equipment 
to suit your conditions. 


Write for free illustrated List R.E. 5320, on Flow Meters. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works - - - Rugby, England. 


X 
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'S PATENT: FOOL-PROOF SWITCHGEAR. 


The above illustrates : — | 6, II. 12, 13. 16, 17. 18 and 19. Standard Fuse-Switches and Panels. 
1. Foolproof Crane Panel with Watertight Fuse-Switeh and Plug. | 5 and 7. Explosi. n- proof Fuse-Switch. 
2. Four-pole Fuse Switch. | 8. Accumulator Charging Board. 
3. Three-way Three-phase Colliery чаш 9, 10 and 14. Iromafe"  Switchbosrds. 
4, Standard Three-pole Fuse-Switch 13. Fool roof D P. Change-Over Fuse-Switch. 
ELECTRIC, LTD ' 
5 2 T 
G 
LONDON : 
The Switch House, Saffelk pon : 
i 
86, Newman Sl., W. 1. Oozelis Sireel = 
or 
MANCHESTER: 65, ting Street. = 
MINIATURE PRECISION 
D.C. INSTRUMENTS. 
Complete 
with 
Flexible № 
Сева. T 
0 { 
de 
eti 
he 


Model 279 Battery Testing Voltmeter. 
Weight, 11:6 oz. 


For fall particalars write for LIST D 3 to 


Weston Electrical Instrument Co., Ltd., 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegraphic and Cable Address: “ Pivoted, London." A B C er Lieber's Code. Telephone : 2029 Holborn. 
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VERITYS E 


ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially suitable for mounting direct 
on machine tools, or where space 
is limited. 

Pedestal Ammeters fitted on the top 
when required. 

Fuses can be either Handie Pattern 
(as shown) or Home Office Bridge 
Pattern. | 

Starter Covers: Either totally enclosed 
or radial slotted pattern. | 


Sizes: 41—10 H.P., 100—500 volts. 


LONDON: ' BIRMINGHAM: — BRISTOL: MANCHESTER: NEWCASTLE-ON-TYNE: 


39, King Б Phosnin Chambere, : ge, Hardman Street. Edinburgh Life Assurance Bulidinge. 
Cevent Garden, W.C. 2. Colmore Row. Victoria Street. - Deansgate. 21, Nose Street. 
GLASGOW : LIVERPOOL : 
St, 818, 
A. М. | u E Waterloo Street Royal Liver Bulidings. 


E M M \ 
^ a h 
- dky 5 


TUCKER QUICK “МАКЕ” 


AND QUICK "BREAK" 
TUMBLER SWITCHES. 


Though of the ‘same size and external appearance as the usual flat 
type of tumbler switch——————the range illustrated have, in addition 
to the usual quick break“ feature, a quick make“ action also. 


The movement is of. extremely simple construction and a positive 
action is obtained in the initial opening and closing: of the switch. 


The contacts are of special design and great flexibility. 


J. Н. TUCKER & Co., Lr». 


SWITCHES . . ACCESSORIES . . IRONCLAD GEAR . SWITCHGEAR 


King’s Road, Hay Mills, 


BIRMINGHAM. 


А _МХЈЇ]ЈҮ . ˙— i е 


D. GILSON & СО. 


| | LIMITED 


HIGH-GRADE * 


SCREWS sigo 
TERMINALS 
ETC. &#? 


d 
8 
] | \y OR STEEL 
(ММ D | 


BILLET WORKS, WALTHAMSTOW, E. 17 


£P > T TURNED 
= PARTS 
С — IN BRASS 


WORTHINGTON-SIMPSON 


COOLING TOWERS 


Natural or Forced Draught. 


Steel or Re-inforced Concrete Shell. 


COMPLETE INDEPENDENT CONDENSING 
йз... PLAN TS ОЕ ALL TYPES 
WITH 
ROTARY OR RECIPROCATING AUXILIARIES 
TO MEET ALL 
REQUIREMENTS WITH MAXIMUM 
EFFICIENCY. 


Write for Special Literature. 


WORTHINGTON - SIMPSON, 


LTD 
Queen's House, KINGSWAY, W.C. 2. 
Works: NEWARK-ON-TRENT and LONDON. 


Branches in the Principal Towns & Cities throughout the World. 


Telephone Nos 
HOLBORN 3048, 3048 and 3030. 
Telegrams and Саб! 
" FUMPING, LONDON.” PU UMPING,. *WESTCENT, LONDON." 


UT — 


IE CERES Cua c9 ASE OE MEE 


Eu и 
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bv. АЧ 
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British Made 


1e. > 
"e ove 
. 


“VOLEX GIANT.” 
8 volts, 63“ x 8" х 2" 
4 „ Of xS" xy 
6 ,* 64" > 4" J 


For heavy service such as 
TELEPHONE MAINTENANCE SYSTEMS; 
Purposes; AUTOMOBILE SIDE, 


TELEGRAPHIC Work: IGNITION 
ТАП, AND DASHBOARD» LIGHTING ; 
ELECTRIC BELLS AND CLOCKS;  CaAUTERY AND ELEcTRO-MEDICAL 
SERVICE; ELECTRIC EXPLODING: SIGNAL Lamps; SUBMARINE, 
AIRSHIP, AEROPLANE EMERGENCY — LiGHTING — (8nd innumerable other 


Electrical Purposes!, 


the ** Volex" series of Batteries are in à class apart from all others. 


Made in units from 1j to 
12 volts, they are far superior 
to all others where reliability 


List VOLEX Batteries. No. of 
No. Description. Cells, 


Mice б" x 44" x 24” Is the first essential. V3 GIANT A 25/3 99 
„ Wxe > 21" We ате we iti t V1 GIANT 3 4,145 10 6 
e аге now in a position to үә Gravy 4 51/6 15 0 

give prompt delivery. V8 AERO 3 4/44, i50 

5 А v9 AERO 4 51/6 1 10 

Sectional List Vio Емреват, 3 1/41 1 50 

on request. V11 EMPERAL { 55/5 1100 


SUBJECT TO LIBERAL 
TRADE Discounts. 


Telephones: 


LONDON Offices: 
= i, олла 59, New Oxford St., W.C.1. 
— HM MÁ—— —— — en . А 
ms GLASGOW Office : 
" VOLEX EMPERAL. Telegrams : 
44 volts, 64" x TA” x 24" " Multum" Ltd. Mercantile Chambers, 
E 64" x5" х 5" Manchester. 


66, Bothwell Street. 


© i 


Complete Plants for | 


. | . the production of 


IRON & STEEL 


n 


ELECTRIC 
FURNACES. 


ELECTRO- METALS, Ltd. 


Head Office : 56, Kingsway, London, W.C. 2. 
Branch Office : 19, St. James’ St., Sheffield. 


Works : Stoke-on-Trent. 


Telephone - . Holborn 6420. 


Telegrams: - Processes phone, London.” 


ELECTRO-METALS' 4-PHASE FURNACE. 
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J. Н. HEATHMAN, 


Parson’s Green, 


LONDON, S.W. 6. 


City Office :— 


/ 
LAMP HOLDER 


ADAPTOR ; ; ey CONDUIT AND 
Comolete with y OTHER BUSHES. 


SCAFFOLDS, Terminals. ^ Most Sizes. 
TOWER LADDERS, Deliwery of abowe Articles from Stock 


TRUCKS, TROLLEYS, — 


Any Gcods quotea for on receipt of Sample or Blue Print. 


BARROWS. — 


ҥн ЕЕ: HOSE. HT DRA NTS, ADVANCE WORKS, JEW'S ROW, EN 
FIRE ESCAPES, HOSE REELS, WANDSWORTH, LONDON, S.W. 18. cS 


and all Fittings and Accessories. ^ phone: Battersea 1£88, 


FIRE EXTINGUISHERS, ef, ‘T= IMPROVED!SOLIDITE CO0., LTD., J 


| ET. 
— LÀ e 


PROJECTORS. | 


We have been manufacturing pro- 
jectors for nearly a third of a cen- 
tury and we claim, therefore, to 
know something about them. 


Ease of control and accuracy of ad- 
justment combined with sound 
mechanical design and the highest 
quality of workmanship gre among 
the outstanding features of those 
we make. 


The illustration shows one of our 
types which embodies some special 
features. 


ASK US TO QUOTE. 
We make motors from 1-700 H.P. 


BRANCHES : а с ас азе ра citt 
‘| LONDON : 37, Sehe Square, W. 1. | T : -ON- TYNE 
MANCHESTER: Examiner Buildings, Strutt Street. | NEWCASTL E-ON PE 
GLASGOW.: 19. Waterloo Street. Manufacturi - Electrical * Engineers 
YORKSHIRE: 63, Albion Street, Leeds. 


А 

2 8 
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The THOMSON | | f 
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ELECTRIC LAMP. LF, 
| 1 v 757 


Strong Nickel-Plated 

Case fitted with Re- 

Chargeable Accumu- — v 

lator complete. E N ; — LE FOR LIST 


Sele Agent : у Neo DISCOUNTS 


L.E. WILSON, 


10, Corporation Street, 2 HASLAM ғ-5ТРЕТТОМ 17: 
MANCHESTER. TELEGRAMS ` M WINDSOR PLACE “THOR CARDIFF’ 


CARDIFF 
AES, «Олу EN 


To. Ad. : FT. obe M'e „ Chv 944 


инг 


ПТТ ТОО 
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THE 
PHILOSOPHY OF SELLING. 


Chapter VIII.—DURABILITY. 


$ The salesman who relies upon repeat 
ZA. ASY orders for his profits must be able to 
ў (7 == rely upon the goods. 
Durability is a strong point to urge, 
SNA > 2 |= <r A ма and, when possible, the salesman should 
SENS NIN NS. WI A ARVATAV |! Ку | К. B] test the goods himself, so that he 
ASi NS — o — aa omai NN: may be positive that, in recommending 
— — them, he is not likely to disappoint 
the customer. 
This personal test is not always possible, 
but it is always possible to gather 
the experience of others and, so willing 
to be led is the average  sbopper, 
that a recital of а few of these instances 
is usually sufficient to make the sale. 
Xcel Electric Irons can always be 
recommended for durability and such 
fact firmly insisted upon. 


(Watch for No. 9.) 


Downes Daries 


LIVERPOOL, 1/3, Stanley Street. MANCHESTER, 78, King Street. 


Telephones: 6794 and 5778 Central. Telephone: 485 City. ©з.?. 


ў 
p 
б 


The Quick-selling, Economical, and Really Efficient 
and Convenient Electric Iron is the 


ELECTRIC IRON 


Simple in Operation, Reasonable in. Cost, it is THE 
electric Iron to push—Because it recommends. 


Оа: ОЕЕО — — J ͤ V. — 0 E 1L O 


Electric Vacuum Cleaners ! 


Prices 
with 


Pleasure. 


Duncan Watson & Со. 


: Electrical Engineers, 
h 61 & 62, Berners Street, London, W.1. 


'Grams : “Kathode, Ox. 
London." 


| (2860 
Phones | 2861 Museum. 


MAY WE SEND YOU PRICES? | 
| 
| 


r 18 VU UCM | 
| | é The О 
рех.” | 
= .... Enhance your | 
| Latest Model. | Reputa tion by supplying f 
2 Vacuum Cleaners pec. 
| - n „ of Proved Merit. 3 à 
2 Б = A Carefully Designed, | 
IB An NES These two types Solidly Constructed, 
\ for any Ноте | are Real Sellers Fully Guaranteed О 
E aA 2 and are Vacuum Cleaner. 
50 Volts to | Fully Guaranteed. — 5010250 
250 Volts. Џ ^ш volts. 
E. E Е n eos | 
О 


Ер ß .Lp- ——3 ß ̃⁵———— Os Ca) Bae 
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| 
| 
| 
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CRYSELCO 
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Manufactured only by the 
‚ All-British Lamp Company, 


апа TURNED PARTS CRYSELCO, LIMITED, 


of xcu Accuracy in 


BRASS, STEEL, NICKEL. ETC. Kempston Works, 
ELECTRICAL APPARATUS, BEDFORD. 
MAGNETOS, SCIENTIFIC 


INSTRUMENTS, CLOCKS. ETC. 
ANGLO - SWISS SCREW CO. LTD Telegrams: een eee, — Telephone: [/7 Bedford 
TAVIS OCR QRKS. WEST DRAYTON 

Siegen: — Accurácy M Орох. 

BEBNBBENBHEENENHNEHNHBENHENEEN 


HART ACCUMULATOR i. 


LIMITED, 


STRATFORD, LONDON, E. 


HART Storage Cells | 


VE 


LONG LIFE, 
HIGH EFFICIENCY, 
LOW MAINTENANCE COSTS. 


SUPPLIED TO ALL PARTS 
OF THE WORLD 


Write f» Pataloena: 


STORAGE CELLS FOR ALL GLASSES OF ELECTRIC LIGHTING, ө 


3 
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CABLE 


Made at 


IN STOCK 


At our various Depots as below: 


LONDON : 


123-5, Queen Victoria Street, Е.С. 4. ch 87. en. 71, Victoria Street, 
*“ Esootrical, Phone, London. 


and 228-9, Upper Thames Street, E.C. 4. 


PROVINCES : 


BIRMINGHAM International Exchange Bldgs. “ Ediswan, Birmingham.“ BRIGHTON 186, Western Road. 
Edmund Street. ’Phone 997. 
BRISTOL 11, Victoria Street. '' Ediswan, Bristol.“ BELFAST B, Fountain Street. 
"Phone 4680. 
CARDIFF 15/17, Queen Btreet. ‘* Ediswan, Cardiff. DUBLIN 187, Gt. Brunswick Street. 
"Phone 771. 
DUNDEE 88, Nethergate. “ Ediswan, Dundee.“ GLASGOW 158, West George Street. 
| *Рһопе 2545. 
- HULL 54, King Edward Street. * Ediswan, Hull." LEEDS 6, 1 & 8, Albion Place. 
"Phone 449. 
48, Duke Street. „% Ediswan, Liverpool.“ (10, Deansgate. 
eer: 'Рһопе 5052/3 Royal. MANCHESTER - et ез 
"ictori idge. 
MIDDLESBRO' {10 Albert Rona, “ Ediswan, Middlesbro’.” eee 
7/8, Albert Street. Phone 1186. NEWCASTLE 34. Grainger Street West. 


NOTTINGHAM Beastmarket Hill, " Ediswan, Nottingham.“ SOUTHAMPTON 123, High street. 


Great Market Place. А 'Рһопе 4251. 


SHEFFIELO 17, Castle Street. „ Ediswan, Sheffield.” SWANSEA 20, Wind Street. 
Phone 785 Central. 


ОК AT THE HEAD OFFICES: 


THE EDISON SWAN ELECTRIC CO., 


° PONDERS END, MIDDLESEX. 


Telegrams and Cables: EbiSwAN, ENFIELD." 
Code: Western Union A.B.C. (5th Edition). 


DISWAN 


HIGH GRADE 


S 


THE ENFIELD-EDISWAN CABLE WORKS 


S. W. 1. 407. 


© Bdifawan, Brighton.“ 
'Рһопе 5918. 


„ Ediswan, Belfast." 


. 'Phone 649. 


“ Ediswan, Dublin.“ 
"Phone 618. 


“ Ediswan, Glasgow.“ 
'Phone 1609 Central. 


“ Ediswan, Leeds.“ 
Phone 1081 Central. 


) “ Ediswan, Manchester.“ 


- 'Phone 2650 Central. 
"Phone 8495 City. 


“ Ediswan, Newcastle.” 
Phone 1655 Central. 


“ Ediswan. Southampton." 
"Phone 1662. 


“ Ediswan, Swansea.“ 
'Phone Docks 224. 


LTD., 


Telephone: ENFIELD 520 (6 LINES), 
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How to Save £10 to £15 on 


For every £100 you pay for power, between £50 and 
£60 are wasted in the effort to overcome friction if 
you use old fashioned lubricating oils. The use of 
OILDAG-—the Super-Lubricant—saves 20 to 30 per 
cent. of this loss—or, in other words, saves you £10 to 
£15 in every £100 you pay for power. 


NOTE THIS STRIKING TEST. 


This fact was strikingly demonstrated by a test which took place 
in a pattern shop in a large iron-working establishment. The 
shop machinery with main line and counter-shafting was driven 


by a 35-H.P. motor, and 56:995 of the motor's capacity was con- 


sumed in driving the shafting and macbinery while running idle. 


The line shaft was 1054 ft. long by 21 - in. diameter. It was supported in 14 
ring-oiled bearings and ranat 270 revs. per minute. Very careful and exhaustive 
tests were made of power consumption while using the oils that had been 
previously regularly employed. OILDAG (Acheson Graphite) was then added 
to the oil and the mixture introduced into all the bearings. The plant was 
operated for several days to ensure the thorough working of Oildag into the 
bearings and the power was sgain carefully measured. It was found the 
power required to run the idle load was reduced from 19'9 н.р. to 16'4 H P., 
thus showing a saving in lost power of 1771 per cent. In addition, the speed 
of the line shafting was increased by 2'59 per cent., making the 


Actual Saving 20 per cent. of 
the former loss. 


In addition to the saving of 20% the reduction in cost of lubrica- 
tion must be allowed because, after the first ‘‘running-in’’ with 
` Oildag, the oil supply is reduced by 50%. 


This is not an outstanding case—OILDAG 
is saving both money and friction troubles 
for manufacturers all over England: 
amongst the users of Oildag are many 
such names as Messrs. Vickers, Ltd.; 
Austin Motor Co.: The British Thomson- 
Houston Co., Ltd.; Hans Renold. Ltd.: 
Osram-Robertson Lamp Works; Brunner, 
Mond & Co., Ltd., &c. 


—— — 


GREDAG its Acheson Graphite | 
| mixed with high-grade grease. | 
Bqually efficient, equally economi- 

i cal for general factory изе. | 
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every £100 Paid for Power. 


In every £100 


150 Lo #60 are WASTED 
you pay for in overcoming friction 


In every £100 Dra Waste reduced bu 
you pay for by using 20 to 50 рег сег! 
Power OILDAC by using OILDAG 


The white and black portions together represent £100 worth 
of power. The white portions represent the power you 
actually use. The black portions represent the power lost 
by frictien. Note the saving by the use of OILDAG. 


The use of OILDAG not only largely reduces friction, thus 
increasing power and prolonging the life of machinery, but also 
cuts Jubricating costs to a very large extent, for once the smooth- 
as-glass Oildag surfaces are established the Oildag supply can be 
reduced by 50% or more—in fact a steady reduction is advised 
from the first day of use. 

OILDAG is intended for use wherever lubrication is needed—it is 
equally beneficial to steam or petrol engines, shaftings, &c., or 
any form of bearings. OILDAG is sold in the ready-to-use form 
in grades to meet all requirements. for use exactly as plain oil. It 
is also supplied in concentrated form for mixing with users' own oils. 


DOILDAL 


The Super-Lubricant. 


WRITE FOR THE OILDAG BOOKLETS. 


Let us send you free the Booklets which will tel] you the interesting story cf 
OILDAG. ey are chock full of useful information about lubricants and 
lubrication, together with many hints and tips invaluable to the practical 
engineer. A postcard will bring you copies. 


Е. С. ACHESON, LTD. (Dept. 4). Head Office: 5, Chancery Lane, London, W.C.2. Works: Plymouth, Devon. 


INENTERPRISE MEANS EFFICIENCY 


10,000 
CONDUIT BOXES 


EX- 


ГО GSE 


(LIGHT AND FIBRE LIDS). 


CONDUIT FITTINGS and 
IRONCLAD SWITCHGEAR 


IN LON DON. 


SEND YOUR ENQUIRY TO-DAY— 


ENTERPRISE 


MANUFACTURING COMPANY, LIMITED, 


GUN STREET ELECTRICAL WORKS, 
BISHOPSGATE, E. 1. 


Telephones: LONDON—AVENUE 5366 ; SWANSEA—CENTRAL 863. 


South Wales Branch: BATH LANE, SWANSEA. 
ENTERPRISE MEANS EFFICIENCY 


m - n Zn oz»mz «Ozm-—-o-mmm 


None Better than 


(SEMAPHORES 


See our Exhibits at 
ущ British Industries Fairs, 
— Feb. 23rd to March 5th, 
Stand 66 Birmingham. 
Stand A40 Crystal Palace 


Made in all sizes 
and shapes for Bells, 
Telephones, Laght- 
ing, Ignition, Pocket 
Lamps and every 

purpose. 


Ordinary Standard 


Round size from 
2s. each retail. 


(Liberal discount to the trade.) 


Send your Enquiries to 


The Semaphore 
Engineering Co., 


Limited, 

Dry Battery Specialists, 
Advance Works, Jew's Row, 
Wandsworth, London, S.W.18. 

Phone: Battersea 1838. 


March 5, 1720. 


THE ELECTRICAL REVIEW SUPPLEMENT. 
Are YOUR Officials Mb 
and Staff guaranteed? _ — 


Are you. insured against loss which might arise through any of 
your Employees proving to be unworthy of your confidence. 

- The security you require may be obtained for a comparatively 
small annual-premium by means of a collective Guarantee 
Policy, issued by this Association, which specialises in this 
form of Insurance. Such Policies have a Schedule attached, 
showing the amount of security on behalf of each person’ 
guaranteed. Alterations in the Schedule may be effected 
without the original policy leaving the Employer's. possession, 
and the renewal system is so simple that the Employer can tell 
at a glance what persons are insured and for what amounts. 


iu? | 
| 
f 
| 
| 
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mna. ill n пи 


[| 


Er Zh 


Send to-day for Prospectus and Form G ” showing the 
particulars required for quotation purposes, Make it a firm rule that the 
integrity of every person hold- 


The NATIONAL GUARANTEE 7 2 responsible position in | 
AND SURETYSHIP ASSOCIATION, LIMITED. by the National Guarantee.” | 
Head Office- 67, George Street, Edinburgh. | 


London Office : . Finsbury Pavement House, Е.С. 2. 
Founded 1863. Bankers: Royal Bank of Scotland, Edinburgh end London. 


INSULATING MATERIALS 


ARE ALWAYS REQUIRED. E 


We can always supply. Insulating Materials for 
к М all purposes. 


— — MP repe 


—— —— — — 


RUBBER TAPE RUBBER SOLUTION | 
` BLACK ТАРЕ RUBBER GLOVES 
MICANITE SHEETS _. RUBBER MATS | 


MICANITE TUBES BITUMEN TAPE 
FIBRE SHEETS OKONITE TAPE 


FIBRE TUBES CHATTERTON'SS COMPOUND | | 
PRESSPHAN | | ANTI-SULPHURIC ENAMEL | 
EMPIRE ТАРЕ. | . SHELLAC VARNISH | 
EMPIRE CLOTH . COTTON TAPES 


47, Cornwall Street, Birmingham. 


DONOVAN & CO, 
| 
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Lampholder 


(HOPE'S PROV. PATENTS) 


will always appeal to the practical engineer because of th 
neatness and extreme simplicity of its design. 


The complications of the old way holder invariably lead to waste of time, 
trouble and inefficiency—whilst the extreme simplicity of the LESCO way 
makes for the strictest economy in EVERY direction. 


The illustration above. showing the holder opened out. tells the story at a 
glance," and emphasises its simple design, and here we set out a few of its 
many distinct and exclusive advantages 


= Easily and quickly assembled—simplifies and facilitates fitting 
Explanatory View shewing and SAVES 50% in wiring time. 
CCN Has a single REVERSIBLE Shade Locking Ring OUTSIDE, 
ILESCO La mp holders which is rapidly and securely fixed in position by a single turn. 


No LOOSE Screwed Shade Rings to bother with, and no screw 
threads to get crossed and stripped. 


A REAL Cord Grip which needs no cutting away and will 
withstand a pull of 60 lbs. | 

Has а BAYONET-joint connection ONLY —no tiresome screw- 
hreaded parts to cause trouble and delay. 


Makes a better and more reliable contact. Pressure is uniform 
and never varies. | 


Now YOU should investigate the LESCO proposition. We shall be pleased to 
forward fuller particulars and prices on application, together with a sample 
LESCO Holder for your personal inspection and test. Write us to-day. 


LESCO LIMITED 


Lloyd's Bank Buildings,: King Street, 


MANCHESTER. 


e 


LONDON Office: Nathan & Allen, 25. 
Victoria St., S. W. 1. SHEFFIELD : Mylan 
and Smith (Engineers), Ltd. 10, East 
Parade. SCOTLAND: A. C. Borthwick, 
149, St. Vincent St., Glasgow. 


Supplies of LESCO Holders may be 
obtained from 


THE SUN ELECTRICAL Co. Ltd., and 
DRAKE & GORHAM (Wholeeale), Ltd.. 


London. 
NS | 

х | [n addition to the Cord Grip 

' EN Type Holder, the * LESCO ” 

Р Ме older is also made Чп 1” 

t К and $” screwed Types. 
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The distinctive "features of this 
Fuse always appeal strongly to 
the practical Electrical Engineer. 


luvent 


REGD. TRADE MARK) 


eee 


íí - А ‘Tr а 55 ~ ò . ° 
The FLUVENT” Fuse has many such distinctive 
features—features which make for high efficiency in 
service—the outcome of a wide and specialised experience. 


Every part of the FLUVENT " Fuse and Base is accurately 
manufactured to gauge. Any "FLUVENT " Fuse Bridge will 
make perfect contact іп any “FLUVENT” Base. 

It is of compact size and has a very short break. No portion 
of the actual fuse wire in the fuse is in direct contact with the 
china at any point. 

The lining of the fuse chamber is indestructible, and will with- 
stand 3,000 deg. Cent. 

The fuse has a perfect inverse time element. 

The watts loss, and the mass of metal to be volatilised on short 
circuit is extremely small—watts loss less than one-fifth of that 
in other makes. 

Fuse wire passing through small hole to contact prevents over- 
fusing. 

Blowing effect of the tube tends to blow arc away from the 
contacts instead of towards them. 


А complete table of fusing currents for all necessary sizes 
appears on the bottom of the " FLUVENT " Fuse. 


We invite your application NOW for fuller information, Deliveries for Urgent Orders within 
ten davs if specially desired 


PARMITER, HOPE & SUGDEN, I?" 
Hulme Electrical Works, MANCHESTER. 


ice : ictoria S S. W. I. Scotland: A. C. Borthwick, 149, St. Vincent St., Glasgow. 
Mono p ande: 8. Thos. Pemberton & Co. 7, Church St, Colmore Row, Birmingham. 
North-East Ceast: J. Gledson & Co., 48, Blackett Street, Newcastle-on-Tyne. 
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SH ADES | [PATENT LOUD SPEAKING 


for Electric 11° hole. 
. ENAMELLED IRON. OPALS, LANGHAM. 


FANCY SHADES, 


in Iced, Matt, Green and Rose. 
Green Back Opals. 


SILK SHADES. “nésicns. 


Write for Terms and List for large or small quantities. 


WENHAM LIGHTING СО. 
184, Gray's Inn Road, London, W.C. 1. | 


AS ADOPTED BY | 
MANY FOREIGN GOVERNMENTS AND THE LEADING 
STEAMSHIP LINES. 


Complete Installations tor: SHIPS, 


ON DIRECT INTERCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 


— a 


(Pioneers in Loud Speaking Telephony). 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


| Telephone: — OROFTON PARK, S-E. TR EREE 


959 SYDENHAM. AVALHADA, LONDON.’ 
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INSULATING MATERIALS 
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О: 
PRESSPAN-& JNSULATING-MATERIALWORKS FOR THE ELECTRICAL ВРАМСН 
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ALFRED GRAHAM & Co. 


WATERTIGHT TELEPHONES 


mines, POWER STATIONS, cro., 


CONSOLIDATED CONSTRUCTION 


For anything in 


MICA « MICANITE 


send to the Manufacturers: 


THE BIRMINGHAM MICA GO., 


‘South Road, Hockley, 
-B ! RMIN QHAM. 


COMPANY, LIMITED. 
AMALGAMATING THE CONSTRUCTION DEPARTMENTS OF 
| DIOK, KERR а со, LTD., and J. d. WHITE & Co., LTD., 

o. CLOAK LANE, CANNON 8T., LONDON. 


‘UNDERTAKES CONSTRUCTION CONTRACTS D 
'OF ANY MAGNITUDE OR DESCRIPTION IN | 


THE UNITED KINGDOM OR ABROAD. 


| Agente In Argentine, Australia. Brazil. China. Ecuador, Mexico, 
New Zealand. United States, Uruguay. Venezuela, etc. 
Also connections in al! countries. 


CONTRACTS EXECUTED BY CONSTITUENT COMPANIES 


Phone 
—  EXCEEO 20.000.000. — Lom N. BIRMINGHAM." al Nam. 


MTM — — | 
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GLOVER'S 


00525 PATENT 


Test Sheath Cable 


In —QÁ with their Patent 


Detective and Protective 


Devices. 


Core 


Overall Insulation, 


Insulation. 


Test Sheath 


| | Conductor, Paper 
| Padding | 
і 
{ 
Test Sheath | 
Insulation. | 
Н 
Main 

Conductor. 

Lead 
« . PROVIDE: 


(a.) Facilities for exploring the whole dielectric of live cables. 
(b.)—Advance information of the earliest stages of fault. development. 


(c.) Facilities for tracing development and locating position of external- faults 
| without interrupting supply or isolating the cable. 


(d.)—Discriminating protection in case of complete breakdown. 
| ` 


Write fer full particulars: 


W. T. GLOVER & Co., Ltd., 
! ‘Trafford Park, 
MANCHESTER. 
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 BR.T-H. 


"Paramho Cables 


(BRITISH MADE). 


q All Paramho Rubber Insulated Cables are 
made for the B.T.-H. by a member of the Cable 
Makers Association to C. M. A. standards and 
formule. This assurance of supreme quality of 
materials and meticulous care in manufacture is further 
guaranteed by identification with the B. T.-H. Symbol. 


q We supply Cables of all kinds and sizes for 
power and lighting circuits. Large stocks are held at 
Mazda House and at our Branch Offices throughout 
the Country, 


— gd Immediate delivery сап be given of all standard 
Cables in ordinary use. 


q The prices of “ Paramho " Cables are competitive, 
and our contract terms will interest you. Whatever | | 
your Cable requirements, the first step in the direction 
of their prompt, satisfactory and economical fulfilment, 
is to ask us to quote you. 


New “ Paramho Price List 
will be distributed shortly. 


jm. * THE BRITISH THOMSON-HOUSTON CO Ltd 
== j Mazda House 77 Upper Thames Street London E.C. 4 


2 Branches : Manchester, Liverpool, Birmingham, Sheffield, 
: Leeds, Newcastle, Cardiff, Glasgow and Dublis 
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We аге Specialists їп Good 
Lighting. We design and make 
Scientific Lighting Appliances 
and Fittings as well as the Lamps. T 
Lighting Advice and Plans om {| 


Mazda House is the Home of 
Reliable Wiring Accessories. 


Send us your enquiries for every. 
^ thing electrical you require. 


request. 
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NOTE— 
Every 
STERLING 
Electric Bell 
is made 
THROUGHOUT 
at the 
Sterling Works, 
Dagenham, 
Essex. 


ALL rar is LATEST aw BEST 


in the manufacture of ELECTRIC BELLS, INDICATORS, 
PUSHES, &c., &c., will be found in the new and up-to-date 
twenty-four page Bell Catalogue which we have just published. 


Do NOT wait until a copy is posted to you, for your name : 
may not be on our Mailing List, but secure a copy promptly 
by writing us a postcard fo-day asking for Publication No. 276. 


Sterling Telephone & Electric Co., Ltd., · 


BRANCHES : TELEPHONE HOUSE : 
NEWCASTLE-ON-TYNE: . 210/212, TOTTENHAM COURT RD., LONDON, W.1 
42, Westgate Road. Telephone No. : 4144 Museum (7 lines). Telegrams : “ Cucumis, Ox. London.” 


CARDIFF: 3, Park Place. Works: DAGENHAM, ESSEX. 
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“ Witton-Kramer" 
Electric Lifting Magnets 


are the outcome of 15 years of experience in Magnet work, 
and have many advantages peculiar to themselves. They are 
to be found in operation in a large number of Steel Works, 
where their performances under the most severe condition: 
have gained for them the highest reputation for 


— 
MM 


1 
| 


TRITT 


The illustration shows 
a “ Witton-Kramer” Magnet 
handling shell rings. 


EFFICIENCY 
and 


RELIABILITY 


> 
- — 


Use them for the handling 
of your raw and finished 
‘ : 4 ey m magnetic materials they 
* p^ Sac d will save their 
1 ^ гай? —— initial cost within 
a few months. . 


ALL SIZES OF ROUND 

AND RECTANGULAR 

MAGNETS FOR ALL 
PURPOSES. 


WITTON-KRAMER ELECTRIC TOOL & HOIST WORKS, 


(Proprietors : The General Electric Co., Ltd.), 


WITTON, BIRMINGHAM. London Office: 


67, Queen Victoria Street, E.C. 4. 
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| SAWS 
Ampere Hour Meters. AN 
During the process of manufacture these meters 
are subjected to the most exactıng tests in order 
to eliminate the possibility of any. fault. 
Scrupulous care is exercised in regard to every 
detail of manufacture and assembling. 
Ccntinuous research and lengthy practical know- 
ledge of meter practice ensures a standard of 
reliability and excellence second to none. 


GUARANTEED TO BRITISH STANDARD 
SPECIFICATION. 
Approved by the Board of Trade. 


This meter has very low starting current. Has no com- 
plicated mechanism, no brushes to wear or burn. no 
corrosive liquids, no explosive gases. 


Made in Service and Switchboard types. 


Spare parts always in stock, readily obtained and easily 
inserted, thus making repair both cheap and easy. 


Chamberlain в Hookham I: 


ELECTRICITY METER MANUFACTURERS Йй 
SOLAR WORKS, BIR : 
Telephone: Central 2161. 
PE ET А b We, ез Aces qo EN 
— €^". London Office and Test Room: 139, Queen Victoria Street, E.C.4, 
\ Phone: 3600 London Wall (Ext. 110). Tele: Solarique, Cent., London. | 
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Telegrams: Solar. Birmingham," 
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DISPLAYED 
ADVERTISEMENTS 


ADVERTISERS will please note that 


NEW COPY and ALTERATIONS to 
Existing Advertisements 
(with blocks) should reach here not later than 


FRIDA YV. 


The ELECTRICAL REVIEW is the recognised Medium of the Electrical 
Trades, and has BY FAR THE LARGEST CIRCULATION of any 
Electrical Industrial Paper in Great Britain. 
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Clarke & Clarkes' 


C. & C. 
TRANSFORMERS 


* Diamond" Transformers. 


Small Transformers for Lighting and Power and every purpose. 


SOLE MAKERS. 


BULPITT & Sons, Ltd., 


Swansea Works, BIRMINGHAM. 


MOTOR-CAR LIGHTING SETS. 
SMALL POWER MOTORS. 


— M 


WALUATIONS, 
AUCTIONS and 
ARBITRATIONS ot 


Electrical Works, Plant and Stock; 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, c 16, Albert Square, 
London, E.C. Manchester. 


26, Collingwood Street, Newcastle-on-Tyne. 


o + 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section). 


IMPORTANT SALE BY AUCTION 


OF VALUABLE 


MACHINERY, PLANT, STORES, 
TIMBER, &c., 


At No. 18, C S. Depot, SWINDON, 


On THURSDAY and FRIDAY, MARCH 18th and 18th, 
Commencing at 10.30 a.m. prompt each day. 


ROUGHLY COMPRISING :— 

Sixty-seven Heavy Duty Lathes, 10 in. to 134 in. centre 
by about 10 ft. bed. 

Two 15 in. Centre Lathes by 21 ft. bed. 

One 61 in. S.S. & S. " Mascot Lathe. 

100 B.H.P. (Max) Robey Compound Semi-portable 
Undertype Engine and Boiler (150 lb. working pressure). 
.T-H.P. '"" Marshall" and 8-н.р. ** Ransomes " Portable En- 


gines. : 

Three Sbepherds Portable Concrete Mixers. 

‘* Asquith Vertical Centring Machine. 

Four Archdale Horizontal Milling Machines. 

4 ft. Radial Drilling Machine. 

Four Butler Cutting-off Machines. 

Seven Gun Rifling Machines. 

Five Horizontal Drills. Small Horizontal Milling Machine, 
by Holroyd. Automatic Screw Machine. 

One 25-kw. Dynamo 220/230 volts, by Vickers. 

Electric Generator, 80 volts, 180 ampe., 800 R. P. M., by Elec- 
5 Ltd., Direct Coupled with Oil Engine, by 


er. 

3-H. P. Electric Pulley Block, 3 ton capacity. Elevator for 
Billets. | 

5 cwt. Friction Hoiet, with 130 ft. steel wire rope. 5 cwt. 
Lift for hand wheel bower. 25 ft. Travel with Guides, 
weights, &c. Inclined Slat Conveyor. Six sets Rope Blocks. 
Number of Small Trolleys. 

Massive Belt-driven Vertical Hydraulic Pump, double cylin- 
der, with two Heavy Flywheels, 5 ft. 6 in. dia. hv 84 in. face. 

T Hydraulic Banding Presses. 

Two Massive Hydraulic Forging Presses, 250 tons, and one 
BO tons, 1,500 lb. pressure. 

One Massive No. 99, 1,500-ton '' Bliss 
ai е; Press Gearing 7j to 1. 

Heavy Drawing Press, with Racks and Pinian, 48 in. 
stroke, Spur Wheel 8 ft. dia, 

Bevera} Hydraulio Pumps, 

Numerous Tanks, various sizes, 

One 94-н.р, Portable Oil Engine, 

Four ut Baw Benches, Jointing Machine, 

Four Bundling Machines. One Gang-feed Rip Bench, 


Knuckle Joint 


Belt-driven Horizontal Air Compressor. Cylinder 5 in. dia. 
by 6 in. stroke, Flywheel and Pulley, 2 ft. dia. Inlet 2 in., 
Outlet 14 in. 

Air Receiver. 3 ft. 3 in. high by 18 in. dia. 

Tilghman's Belt-driven Horizontal Air Compressor, cylinder 
144 in. dia. by 12 in. stroke, enclosed type, and Air Receiver, 
7 ft. 3 in. high by 3 ft. dia. | ME 

Twenty-two Torpedo Air Vessels for high pressure, 18 in. 
dia., and 16 ditto 14 in. dia. | | . 

Belt-driven Fan, Portable Forge, with blower. | 

About 3 tons Muntz Metal Bars 11 in. to 3 in. dia. 64 cwt. 
High speed Steel, various sizes, 22 cwt. Mild Steel Bars, 
Black and Bright. | 

Various Bolts, Nuts, Washers, ànd other Stores, Stocks 
and Dies, 40 Vincent Fire Extinguishers, 50 Fire Buckets, 
Ladders, 120 Shovels, Claw Hammers, Braces, &c., Twist 
Drills, Parallel Vices, Bolt Croppers, Figure and Letter Steel 
Punches, Shafting Pulleys and Belting, various Wooden 
Benches, large quantities of Gauges, Brackets, Boring Bars, 
Mandrels, Face Plates, &c. 

Nine Heating Furnaces, various sizes. 

Mono Heat Regulator. ined Pickling Pans, 5 ft. 2 in. 
by 2 ft. 5 in. by 4 ft., and 5 ft. 2 in. by 2 ft. by 1 ft. 5 in. 
Annealing Boxes, 1 ft. 5 in. by 1 ft. 5 in. by 1 ft. 

Several Sand Blast Plants 

3 cwt. and 1 cwt. Platform and Dead Weight Weighing 
Machines, by Pooley. ' 

Three Paint Sprayers and Pressure Gauges, Copper Paint 
Containers, and various fittings. 

Large Gas-heated Garving Press. 

Gas Cooking Range, Gas Lighting System. 

Rocker Type and Rotary Type Washing Machines. | 

Peeling and Shredding Machines, Steaming Chambers. 

Simplex Drying Machine, complete with two-tray Carriages, 
by Tomlinson Haas. 

Gas Rings, Washing Troughs, Gas Heated Boilers. 

Five Large Slow Combustion Stoves, and miscellaneous 
other lots. | 

Large quantity of New Timber, about 22 Standards Spruce, 
7 by 3, 5 by 3, and 4 by 8; about 530 squares 4 by à Arch- 
angel Boards. | ) | ‚ 

Large quantity Home Grown Timber, various sizes, 21 in. 
to 10 in. wide, ё in. to 1 in. thick. 


LYING AT N.F.F. CHITTENING and HENBURY, 
Near BRISTOL. 
(To BE INSPECTED PRIOR To SALE). 


Sturtevant Water Spray Air Filter, 14,000 cu. ft. per min., 
with Centrifugal Pump and Motor. | 

Two Nitre Crushers, Rolls 15 in. dia. by 18 in. long. Makers, 
Chatteris Engineering Co. | 

Five ''Shevlin" Centrifugal Screens. 

Two Sets Cummer Drying Plants, with revolving Drums 
4 ft. 3 in. die. by 27 ft. long. 

Egrot Ether Plant, capacity 120,000 kgs. of rectified ether 
per 24 hours. | 

One 100-B.H.P. Motor, 440 volts, 3-phase, 50 cycles. 

Бетеп 625 R. v. A. Transformers, Berry " Type, 6,600/254 
volts. 

Three 60-в.н.р. and eight 100-в.н.р. '' Ellison " Auto Trans- 
former Starting Panels, 440 volts, 3-phase, 50 cycles. 

On view 8 days prior to Sale or by Special Appointment. 
Catalogues free, and further particulars obtainable from the 
Auctioneer : 


Mr. CHARLES D. PHILLIPS, 


. 


Prince's Chambers, St. John Square, 
CARDIFF. : 
Telegrams; ‘ Realise, Cardiff." Telephone : 317, Cardiff, 
NOTE.—For particulars of other Government Property for 
sale, see ''Burplus," price 8d., at all Bookstalls; or by 
quarterly subscription of 9s, eee free, Mur in advance 
to the Director Publicity, istry of Munitions, White. 
hall Place, London, S. W. 1. | 0098 
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SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


CORPORATION OF NUNEATON. 
HEAD FITTER. 


IRST-CLASS FITTER required, with Power Station ex- 
perience. Experience with Babcock Boilers and Steam 
Turbines essential. Must be capable of carrying out al 
repairs and adjustments to Plant, and preferably have some 
electrical knowledge. Excellent prospects for first-class man 
to qualify as Station Superintendent. 

Applications, stating age, experience, and wages required, 
to reach the undersigned before Manch 16th, accoinpanied 
by copies of testimonials. 

S. CAMERON GIBSON, A. M. I. E. E. 
' Borough Electrical Engineer. 

Corporation Electricity Works, 

Nuneaton. 9164 


CITY OF CARLISLE. 


Blectricity Department. 


PPLICATIONS are invited for the appointment of Mains 
Engineer. Salary £200 plus 20 per cent. plus £90, total 


Applicants to be experienced in 3-phase k. H. T. and 3-wire 
D.C. transmission and distribution systems. 

Applications and copies of testimonials to be sent to under- 
signed by March 15th, 1920. 


C. W. SALT, M.I.E.E., 
City Electrical Engineer, 
Carlisle. 


March 2nd, 1920. 9198 


APPOINTMENT. 


NDIA.—Superintending Engineer for the commercial and 
engineering management of two or more electrical under- 
takings having resident engineers. D.C., 3-wire batteries. 
Hornsby heavy oil engines. Overhead mains. 
State engineering training and commercial experience. 
equivalent to £1,400 per annum. 
Apply in the first instance, by letter only, to— 


MESSRS. HANDCOCK, DYKES & TROTTER. . 


Consulting Engineers, 
11, Victoria Street, 
London, S. W. I. 


RESIDENT ENGINEER FOR INDIA. 


NDIA.—Required, Resident Engineer to take charge of 
Generating Station, 3-wire direct current. with battery, 
Hornsby heavy oil engines, and overhead mains. State ex- 
perience. Salary equivalent to £850 to £900 per annum, 
according to qualifications. 
Apply in the first instance, by letter only, to— 
MESSRS. HANDCOCK, DYKES & TROTTER. 
Consulting Engineers, 
11, Victoria Street, 


London, S.W. 1. 9145 


CHIEF WORKS MANAGER. 


НЕ EDISON SWAN ELECTRIC CO.. LTD., are open 


to appoint a Chief Works Manager for their works at 


Ponders End, Middlesex. The position is an important one, 
and а вајагу commensurate with the responsibilities will "e 
paid to a suitable person. Applicants must have had a wide 
experience in a large establishment. 

Replies to be addressed to the Chairman of the Company. 
at 123-125, Queen Victoria Street, E.C.4, which will be treated 
in confidence, and must state age, experience, and salarv 
required. 9161 


COUNTY BOROUGH OF BARROW-IN-FURNESS. 
Blectricity Department. 


ANTED. at once. Junior Charge Engineer, with good prac- 
tical and technical training. Experience of E.H.T. and D. C. 

plant а recommendation. 
plus 20 per cent. plus £90. 
Apply. stating when at liberty. and giving full particulara of 
age. experience and training, and enclosing copies of not more than 
three testimonials, to MR. H. R. BURNETT, Electricity Worka. 


Barrow-ip-Furne:s. 9083 


PLUMBER-JOINTER. 


LUMBER-JOINTER wanted, used to Ент. and L.T. 
maing and service work. Wages £4 4s. for 47-hour 
working week, including all bonuees to date. 
Applications, stating age, and qualifications, to be addressed 
to Вокосан ELECTRICAL. ENGINEER, Back-o'-th'-Bank Generat- 
ing Station, Bolton. 9068 


Age 36 to 42. 
Salary 


9136 , 


Commencing salary, £100 per annum, 


[March 5, 1930. 


SITUATIONS VACANT.— Continued. 


PLUMBER JOINTER. 
Г НЕ METROPOLITAN BOROUGH OF HACKNEY re- 

L quire a good experienced capable Plumber Jointer for 
triple concentric paper lead-covered cables and service work 
thereon; also some E.H.P. experience. 

Wages in accordance with Award 2772 аз а minimum, 
amounting to £4 188. 1d. for 47 hour week; extra rate will be 
considered for exceptionally sinart workers. 

Give full particulars, age, training, experience, to 

Вокосан ELECTRICAL ENGINEER, 
306, Mure Street, 


9187 Hackney, E. 8. 


CALCUTTA. 


W Electrical Engineer for charge of Meter De- 
partment of the Calcutta Electric Supply Corporation, 
Ltd., Calcutta. Previous experience in testing, repairing, and 
calibrating А.С. and D.c. Meters essential. Terms, agreement 
five years, with salary of Rs. 660 monthly, rising to Ra. 785 
monthly, by annual increments. Free quarters or house allow- 
ance in lieu thereof; liberal leave rules and other advantages. 
Applicants should be single and under 30 years of age. 
Apply, with statement of qualifications, to SECRETARY, Cal- 
cutta Electric Supply Corporation, Ltd., 4, Broad Street 
Place, E.C. 2. 9215 


BOROUGH OF HORNSEY. 


Meter Repairer Required, aiso Fixer. 


MEER Repairer, must be accustomed to dealing with all 
repairs of D. C. motor and motor mercury meters and be 
a skilled mechanician. E. T. U. rates of pay. 

Meter Fixer, must be capable of fixing and connecting all 
ieee of D.c. meters on consumers’ installations. E.T.U. rates 
of pay. 

Apply, in first instance, by letter to Вовооан ELECTRICAL 
ENGINEER, Electricity Works, Tottenham Lane, Hornsey, N. 8. 
9170 


TECHNICAL ASSISTANT TO BOILER-HOUSE SUPERINTENDENT. 


ANTED, for a London Generating Station, an Assistant 
V. to the Boiler House Superintendent, who has had a 
арша as a Chemist and experience in the combustion of 
uel. 
Inclusive salary £300 per annum. 
Apply, giving full particulars of training and experience, to 


9153. ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


BOILER HOUSE FITTER. 


Te HOUSE FITTER required for Municipal Generating 
Station in Yorkshire ; must have first-class experience of the 
general maintenance required on water-tube boilers. 
Applications, giving particulars of experience, wage required, 
and when а start could be made, to be addressed to— 


9088, ELECTRICAL BEVIEW, 4, Ludgate Hill, London, E.C. 4. 


CABLE JOINTER. 


W ANTED, Cable Jointer. Used to services and all classes 
of low tension mains work. 

Apply, stating age, experience, wages required, and enclos- 
ing copies of testimonials, to THE NORTHAMPTON ELECTRIC 
Ілант & Power Co., Ib., 25, Bridge Street, Northampton. 

9193 


JUNIOR SWITCHBOARD ATTENDANT. 


ANTED, Junior Switchboard Attendant in a 10,000-k w. 
Corporation Electric Power Station in the Manchester 
District. Must be conversant with E.H.T. and D.C. Switch- 
boards. Good prospects for promotion. Commencing salary 
£4 per week, including all bonuses, &c. 
9205. ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


CHARGE ENGINEER. 


ANTED, Charge Engineer. Single-phase А.С. and pc. 
traction plant, Babcock Boilers. Commencing salarv 

£4 7а. 9d., inclusive of all additions. | 
State qualifications and experience, with copies of testi- 
monials. Вокоџоон ELECTRICAL ENGINEER, Cheltenham. — $223 


JOINTER. 


JJ required; used to triple concentric cables, able to 
do own plumbing. District wages. 


8974 ENGINEER, Electricity Works, Rhy). 


(Continued on next page.) 
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SITUATIONS VACANT.—Contsnued. 


CITY AND BOROUGH OF PETERBOROUGH. 
Appointment of Electrical Engineer and Manager. 


rT НЕ CORPORATION OF PETERBOROUGH is proposing 

to establish a new high tension plant for the supply of 
electricity in bulk, and invites applications for the position 
of Electrical Engineer and Manager. The salarv will be £750 
per annuin, rising by five annual increments of £50 up to a 
maximum salary of £1,000. 

The person appointed will be required to devote the whole 
of his time to his duties, and will not be allowed to engage in 
private practice. 

Applications, stating age, qualifications, and experience, ac- 
companied by copies of not more than three recent testi- 
monials, and endorsed '' Electrical Manager," should be sent 
to the undersigned not later than 12 o’clock noon, on WEDNEs- 
DAY, Marcu 17th, 1920. 

W. T. MELLOWS, 


0212 Town Clerk. 
BURGH OF KILMARNOCK. 


A WING to the extensive area of supply of the above under- 
() taking and additional plant, overhead transmission lines 
and mains about to be carried out, the following new vacancies 
are open :— 2 

(a) Shift Engineer, with good practical and technical train- 
ing. experienced in turbo-alternator plant a recommendation. 

(b) Mains Assistant, experienced in high tension and low 
tension. mains. Good opportunity for energetic engiueer. 

(c) Control Engineer, experienced in overhead and un 'er- 
ground extra high tension transmission static and rotary sub- 
stations, to take charge of one of the undertakings. Supply 
districts salaries in each case. (a) £234; (b) £908; (c) £234. 

Applications, stating age, experience, and enclosing copies 


of testimonials, to be sent to— 
WILLIAM C. BEXON, 
Engineer. 
Electricity Works, 
Kilmarnock. 9214 


CHARGE ENGINEER WANTED, with experience in 

A three-phase, А.С. and D.c. supply for Station of 9,000 kw. 
Apply, giving full particulars, and enclosing copies of testi- 
monials, to CITY ELECTRICAL ENGINEER, Corporation Electricity 
Works, Norwich. 9225 


S НИЕ ДИГЕР TOE PE PSE PIS 
ELECTRICAL POWER ENGINEERS’ ASSOCIATION. 


Yorkshire Blectric Power Co., Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Blectricity Board. 


LL ENGINEERS, before accepting any position on the 
Staffs of either of the above undertakings, are recom- 
mended to communicate with the undersigned. 


W. ARTHUR JONES, 

General Secretary. 

65-66,Chancery Lane, 
London, W.C. 9. 


$ 
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A .A.—Very good Stator and Rotor Winder wanted as Charge 
Hand. State age. experience and wages required and when 

disengaged.—Howells, 105, York Street, Hanley, Stoke-on-Trent. 
1944 


А LEADING electrical company require the services of a 

gentleman fully experienoed and able to take charge of 
developmenta in connection with their electrical supplies business. 
Applications will only be considered from those having large єхрегі- 
ence and suitable qualifications, апа will be treated confidentially. 
Applicants should give full particulers and salary expected ; also 
references which will not be taken up except for likely applicants, 
and with their consent.—2078, ELECTRICAL udgate 
Rill. Tondon. 


A RELIABLE Working Foreman required by County Supply Co., 

near London. to be responsible to the engineer for upkeep, 
overhaul and repairs to plant, including Diesel and gus engines, 
laying aud jointing of three-core, paper-irsulated, Jead: covered 
cables (no plumbing), testing and installation of meters. able to 
control men.—Apply. with full details of experience and wages 
required, to 2146. ELECTRICAL Rwvrrw. ( V ndgate Hill. London. 


ND 


SITUATION is op:n with a large engineering firm in the 
Nerth of Englaud for a gentleman having experience in 
Envineeri:.g Publicity. His chief function will be the collecting 
and editing of matter for a house organ.—Apply, stating age, 
experience and salary required, with specimens of literary work, 
to 8951, RT EOTRICAL REVIEW, 4 Tudgate Hill. London. 


N Important Manufacturing Firm has a vacancy on ita staff 

for в Commercial Engineer with intimate knowledge of 
meter and instrument business. to conduct sales correspondence and 
to supervise office staff. State age, particulars of experience, and 
salary required. — 9096, ELEOTRICAL REVIEW, 4, Ludgate Hill, 
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SITUATIONS VACANT.—Continued. 


RMATURE Winder and Mechanic wanted in London. Acous- 
tomed to controller repairs. Steady job. Rate 2s.—9147, 
ELEOTRICAL REVIEW, 4. Ladgate Hill, London. 


RMATURE Winders wanted, skilled men A. C. and D.C. repairs. 
Fare paid. Permanent employment.—State experience 
MoWhirter & Sons, Ltd.. Cardiff 8218 


SSISTANT Electrical Designer wanted immediately with sound 
theoretical and practical knowledge; able to run out 
windings. &c., for D.C. motors and dynamos, and instruct same 
correctly to works.— State age, full particulars of experience, when 
at libertv and salary required, 9200, ELECTRICAL REVIEW, 4, 
Ludgate Hill London. . 


SSISTANT Engineer for small generating station, Diesel 
engines, single phase. Doties: Charge of station, meter 
reading, service connections, mains and meter testing.—A ppli- 
cations, stating age, experience and s»slary required, to Electrical 
Engineer, Electric Light Works, Fareham, Hanta. 2048 


SSISTANT for electrical showroom, with or without ex- 
perience. Young with good address. Progressive appoint- 
meot.—Write full particulars, Cunningham, Ltd., 171, Edgware 
Road. : 2056 


SSISTANT for examining and testing general A.C. and D.c. 

work. Previous experience on bench and instrument teat- 

ing and a good technical knowledge necessary.— State experience 

and wages required, 9203, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


Се Jointers required with experience of lead-covered, dry- 

core telephone cables to go abroad. Salary £25 per month. 
Free passage.—A pply. with full particulars as to age, experience and 
character, to W. W. Cook. Winchester House. E.C. 2. 2081 


HARGE Hand for dynamo and magneto armature winding. 
Only one who has held similar previous position required.— 
Wr'te “ Winding " elo Dixon’: 195 Orford Street. W. 1 2050 


HIEF Correspondent require: by wholesale electrical supplies 

capable of dealing with or ers, enquiries, &c.; previous 

experience easential.—Reply, giving full particulars, salary required, 
2168, RT.ROTRIOAL REVIEW. 4. Ludgate Hill. London. 


ITY shop, ironmongery and electric. Wanted Salesman as Clerk 
Assistant, retail counter, able to do small repairs, &0.—1918, 
ELECTRICAL Rr] uw. 4 Ludgate Hill. London. 


LOCKMAKERS required in the ineter department of the 
Charing Cross Electricity Supply Co., 60, 8t. Martin's Lane, 

W.C. 2. Must be competent to undertake all ordinary clock repairs. 
Apply to the above personally, or by letter marked J. T. Н. 9129 


Cig Investigator required for large electrical and mechanical 

engineering works engaged upou the manufacture of small, 
high-class repetition work. Applicants must have a thorough 
knowledge of factory costs and routine, and able to get out quick 
and accurate costs.— Apply, stating age. experience and salary* 
required. to 9177, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IESEL Engine-Driver required. Knowledge of gas engines 
desirable.— Apply, with references, experience and 
asked. ta Engineer. Arcot Electricity По , Sunninghill. Berks. 2147 


ISTRICT Representative, wanted to take charge of Branch 

Office, dealing with the sale of an Electrical Apparatus. 

Must be experienced salesman, and able to supervise a staff of 

travellers. Good salary and commission will be paid to man who 

can produce increasing tales. Write fully, 2143, ELEOTRIOAL 
Review, 4 Vndgate Hill. London 


RAUGHTSMAN. good senior man with electrical experience 

in dynamos and motors, 10” to 50", А.С. and D.C., with view 

to promotion to Chief Draughtsman. State age, wages expected 

and full experienoe, with copies of any testimonials. Situation in 
Boot]and.—2095, ELROTRIOAL REVIEW, 4.Ludgate Hill, London. 


RAUGHTSMAN, junior, required for works, South London 

district. Previous experience of cable accessories an advan- 

tage. Progressive position. — State age, full experience and salary 
required, to 2047, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN required for railway electrical engineer's 
office. State age and experience.—9132, BLBOTRICAL REVIEW, 
4 Тайата» Hil! Tandon 


RAUGHTSMAN required immediately for junction box work, 
London district.— State age, experienoe and salary, 9138, 
ELECTRICAL Review. 1 T.ndgate Hill, London. 


RAUGHTSM EN required, with experience in turbo-alternators 
and large А.С. and D C. machines.— Apply. giving full par- 
ticulars of experience, age, and salary required, to Chief Draughte- 


for low-tension switch and fuse-gear. Salary according to 
qualifications. Candidates must produce evidence of corresponding 
qualifications if they expect oertain rates of pay,—State age, 
technical training (if any). and salary required, to 2130, ELECTRI- 
CAL Revrew, 4 dente Hill. London. 


RAUGHTSMEN.—Senior and janior required, with trane- 
former experience.—Apply, stating age, salary and experience, 
to Johnson & Phillips, Ltd.. Charlton. London, S. E. 7. 9320 


(Continued on neat page.) 
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SITUATIONS VACANT.—Continued. 


LECTRIC Lamps.— Technical Assistant required to supervise 

orders through factory engaged on incandescent carbon 

lamp production. Experience preferable. — 9120, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


TU Engineer wanted by Manufacturing Firm 

(London district) as Shift Engineer. Permanent position to 
suitable man. Applicant must have had sound theoretical and 
practical training extending over 15 to 20 years. Previous experi- 
ence in running large modern plant essential. Must be capable of 
supervising all general repairs to plant and manufacturing 
machinery and acoustomed to handling men.—Applications, stating 
age, experience, salary, and when able to commence duty, including 
copies of not more than three recent testimonials, to 9218, 
ELECTRICAL Review. 4. Ludonte Hill. London 


LECTRICIAN, capable of erecting, wiring, ranning and doing 

all repairs to generating plant, both power and lighting. in 

Southern Chile. Three years’ contract. Good salary. Write. stating 

experience. age and salary required.—9162, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICIAN wanted for small supply company (p.c.) Must 

be thoroughly conversant with mains, meters, motors and 

country house installations. Permanency for suitable man.— 

Apply, stating when at liberty, with age, experience, wages re- 

quired and two references, to 9127, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 


TU E ANS, first-class men who have served indentured 
apprenticeship preferred; London. Write full 5 
and where last employed.— 2177, ELEOTRICAL REVIEW, iat su 
Hill. London. 


XPERIENCED Man wanted? for assembling acd burning in 

Provincial Accumulator Factory.—State experience and 

чч required, to 2116, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


Ни of electrical contractors wants Canvasser, capable of ' 


doing own estimating. Wages, expenses and commission.— 
1951, ELEOTRICAL Review, 4. Ludgate Hill, London. 


OREMAN Electrician required, used to works maintenance. 

Must be thoroughly conversant with A.C. and D.c. work.— 

Write, stating experience, age and salary required, to 9194, 
ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


OREMAN required to take charge of electrical instrument 

shop, N.W. London district. Must be thoroughly practical 

man conversant with up-to-date methods. A knowledge of rail- 

way signalling instrnments indispensable. Good opening for 

suitable man.— Write, stating age, experience and wages required, 
to 2059. ELECTRICAL Review, 4. Ludgate Hill, London. 


OOD Armature Winders required, А.С. or D. C. Progressive 
wage to good men. House can be found. — The Service 
Electrical Co. (Llanelly). L Ltd.. New Dock. К. Llanelly. 1887 


-RELAND.—Wanted Representative by large Belfast Supply 
House, holding exclusive Agencies: must be an Irishman 
used to the Trade and have good connection.—Apply, in first 


instance, to 9190, ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


UNIOR Draughtsman required, accustomed to layout of switch- 
boards, London district.—State аре, salary and experience, 
9137. ELECTRICAL Revrew. 4. Ludgate Hill London. аге 


9 IOR Shift Engineer, with mechanical training ng and 3-phase 
experience.—Apply Twickenham Electric Supply Co., Ltd., 
Twickenham. 9167 


9 IOR Tester required in the transformer and switchgear 

department.—P. ease apply in writing. stating experience, age 
and ну required, to Messrs. Johnson & Phillips, Ltd., Charlton, 
8. E. 7 9126 


ACH INZ Tool Inspector required for progressive electrical 
engineering works in London. Applications only enter- 
tained from men having thorough experience in, and a good know- 
ledge of press tools, jigs and fixtures for production of small 
components for electrical and telephone instrument manufacturers. 
—Write giving full particulars and wage required to Box 830, 
Sells Advertising Offices, Fleet Street, Е.С. 4. 2141 


ECHANICAL Draughtsman wanted for Municipal under- 

taking in West Riding of Yorkshire: must be experienced 

in boiler house and power station lay-outs. Also Draughtsman 

experienced in sub-station lay-outs and equipment. — Apply, stating 

age, experience aud salary required, to 2149, ELECTRICAL REVIEW, 
4 Undeate Hill. London. 


ETER Inspectors.—Reliable and ee Meter Inspectors 

are required for inspecting, fixing and reading various types 

of electricity meters. Good wages and permanent position to con- 
scientious and capable men. Neat uniform provided free of charge. 
—West Ham Corporation кеспе Supply, 81, Romford Road, 
Stratford. E. 9140 


ETER Testers required.—State age, experience (if any), and 
wage required, Electrical Apparatus Co., Ltd., Vauxhall 
Worka, South Lambeth Road. S. W. 8. n 9005 


IECEWORK Rate-Fixer required. Must he thoroughly oon- 
versant with all engineering operations incidental to tho 
manufacture of telephone and other electrical instrumenta, both in 
proiugtion and assembly. Good permanent position to suitable 
applioant — Write. stating fullest details, with oye and salary 
i Ms ta P," Box 789, Sell's Advertising Otfices, Fleet d 
0% 
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SITUATIONS VACANT.— Continued. 


EQUIRED, for electrical factory in West London district, 
Assistant in purchase department and to take charge of 
stores. Must be good storekeeper.—Write, giving particulars of 
experience, salary required, &c., 2053, ELEOTRICAL REVIEW, 4. 
Ludgate Hill. London. 


OTARY Sub-station Attendant required for E.H.T., 3-phase 

апа D.C. work. Near Glasgow. Wage: £4 18. 6d. (includ- 

ing war bonus) per week of 48 houra.—Apply, stating age and 

experience, with references, to 9169, ELEOTRIOAL REVIEW, 4, 
Ludgate Hill. London. 


ALES Manager wanted to handle sales for the manufacture of 
small electrical machinery at Home and Abroad, manage 
agencies ; must have first-class organising ability.— Write, stating 
salary required and experience, 9134, ELECTRICAL BEVIEW, 4, Lud- 
gate Hill Ii London. 


ALESMAN for moulded insulators wanted by proy ressive house 

in London. Applicanta must be thoroughly familiar with 

the electrical trades апа capable of undertaking the development 

work on insulators for overhead construction (high апа low 

tension), telephones, &c., also the sales of moulded ineulators for 

general electrical traies purposes. Appointment arranged for 

candidates whose applications show suitable experience, education, 
&c.—9146. ELECTRICAL REVIEW. 4. Ludgate Hill, London. 


HIFT Engineer for private power station, London; one with 
experience of refrigeration preferred. Salary £4 2s. per 
week.—9213. Rr'goTRICAL REVIEW, 4. Undgate Hill, London. К 


EST Room Assistanta required with good theoretical and 
practical training for high-class instrument work.—Apply, 
giving full particulars and wages required, to Cambridge & Paul 
Instrument Co., New Southgate, N. 2111 


ESTER (Charge hand) wanted for D.C. and А.С. Motors; per- 
sonal epplication preferred. — Higgs Bros, Sand Pits, 
Birmingham. 9163 


RAVELLER, good connection, outside London, excellent line 
of accessories. State commission, salary required, district, 
references.— 1948, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


RAVELLER required by wholesale manufacturing electrical 

engineers for London and South Coast; metal filament 
lamps, cables, heating and cooking apparatus and &ccessories.— 
App y. stating salary required, 2167, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 

T NIVERSITY or techuically trained (electrical) man, preferably 

with some managerial experience. in mass production of 

articles involving use of automatic and semi-automatic machinery. 
—9149. ELECTRICAL REVIEW, 4. Ludgate Hill. Condon. 


ACANCY for Working Assistant or Partner on electrical power 

and lighting contracts, Yorkshire; A.c. and D.c.—State age, 
experience and salary required.—2117, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. n 


ANTED, а few good Senior Draughtsmen for А.С. and D.c. 

electrical machinery and steam turbines. Those accustomed 

to all or one of the above will have consideration.—Apply, stating 

age, experience and salary required, to 9011, ELECTRICAL HEVIEW, 
1. Ludgate Hill, London. 


ANTED, A.C. Armature Winders skilled on general repair 
work. Only firat-class men need apply. Fares paid.— 
Western Engineering Co., Swansea. 9135 


ANTED, an Assistant Engineer for Electric Generating 
Station, comprising 1000 horse-power, high-speed engines, 
continuous-current dynamos. switchboards, Ko. Must be capable 
of doing minor repairs and adjustmenta.—Send full particulars of 
training, age, experience and salary required, to 2108, ELECTRICAL 
RkvrEgw. 4. T.ndgate Hill. London. 


ANTED, first-class electrical designing Draughtsman for 

work in London.—Apply, stating experience and salary 
expected, to Technical Department, The Englieh Electric Co., Ltd , 
Queen's House, Kingaway, W.C.2. 9176 


ANTED, for generating station in Manchester district, 

Switchboard Attendants, accustomed to A.c., high tension 

and D.C. switchboards. Wages 85/6 for experienced men.—Apply, 

stating age and experience, with copies of testimonials, 9191, 
ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


ANTED, for Manchester district, Plumber Jointers accus- 

tomed to E.H.T. and L.T. paper and lead-oovered cables.— 

Apply, stating age and experience, 9121, ELEOTRICAL REVIEW, 
4 Undgate Hill. London. EN 


Y ANTED immediately, & man to take charge of an electrical 
repair shop. The work consists of repairs to А.С. and D.C. 

motors and generators, electrical instruments and medical appli- 
ances, А.С, and D.C. armature winding, overhauling and fitting up 
motor car lighting and starting sets, repairs to magnetos, &c. To 
the right man this would be an improving position.—State salary 
and experience, 9119, Rr,RaTRIOAL Вит. 4 Ludgsase Hill, London. 


ANTED immediately, Electrician with experience in A.C. and 

D.C. plant, and capable of operating a lathe in machine 

fitting shop. — Apply, stating age, experience and wages г. quired, 
to 9054 ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— — À 


ANTED, several Armature Winders, used | to A. O. and D.C. work; 
Standard rate paid, plus 134%. None but first-class men 

need apply.— 6780, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
| 
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SITUATIONS VACANT. —Continued. 


ANTED, N.W. London, experienced Charge Hand for assem- 
bling. testing and calibrating movements of electrical in- 
straments. Must have good knowledge moving coil instruments 
Scope for development to energetic man. State age, experience 
and wages expected.—2045, ELEOTRICAL REVIEW, 4, Ludgate Hill, 


2 — — — — — — — — — —— — ©, — — — — — 


AN TED, Service Mechanic for small isolated plant work, 

visit ing jobs, correcting faults, &c. Must be absolutely 
familiar with mechanical and electrical details. and used to this 
class of work. Salary aud expenses. — Full particulars to Studebaker. 
Ltd., Lighting Plant Dept., 117, Great Portland Street, W. 1. 2039 


ANTED, six experienced Wiremen. able to climb, joint cables, 

lay underground cables, and erect overhead power lines. 

Must be good timekeepers. Rate 9'534. per hour, plus 33/6 war 
bonus per week, plus 1243 ..—Bolckow, Vaughan & Co., Ltd., Cleve- 
land Iron & Steel Works, South Bank. 2051 


ANTED віх good climbing men to act as Assistant Wiremen. 
Must have acted in similar capacity before and be good 
timekeepers. Rate 4/84 per day, plus 33/6 war bonus per week, 
plus 124 ,.—Bolckow, Vaughan & Co., Ltd., Cleveland Iron & Steel 
Works, South Bank. 2052 


— 


ES TTT — — — — —— — —— — — 


АКТЕР, Youth as Assistant in electric fitting showroom, 
West End. State age, experience and salary required.— 
1821, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


IREMAN warted, accustomed to screwed tubing jobs and 

also have had experience with close joint work op power, 
lighting and hesting installations. Standard rate of wayes. 
South-East London district. State age and erperience and when 
able to start —9192, ELECTRICAL HEVIEW, 4, Ludgate Hili, London. 


OUNG Engineer wanted as Assistant with company running 
installations in two small country towns, also promoting 
village lighting schemes. Invest Ж 1,500 or £2.000.—Apply, stating 
age, experience and salary required, to 2123, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


APPOINTMENT FILLED. 


PPLICANTS for the position of Installation Engineer, 
recently advertised under No. 1655, are thanked for their 

applications and are now informed that a selection has been made. 
9219 


SITUATIONS WANTED. 


Dea prepaid Advertisements are ‘nserted under tnia deading $$ «he rate 
of One Penny Per Word (minimum 18.). Three Consecutive *!^sertiorg fo? 
prioe of two, if ordered and prepaid with first insertion. 
Number and ErLzcrmicAL REVIEW address count as seven words. 


A. A A.—Engineer Supervisor and Estimator for plant and 
power. desires change, preferably West of England or abroad. 
Expert knowledge of lay-out of private and commercial] pant, 
engine erection, А.С. and D.C. motors and generators, &c. Highest 
references. 20 years’ practical experience.—2151. ELEOTHIOAL 
REVIEW, 4, Ludgate Hill, London. 


.A,A.—Railway Companies, Engineer, thoroughly conversant 
with modern electric lighting equipments, and intimate 
knowledge of lateat systems, desires position as Assistant Train- 
Lighting Engineer or Inspector. Moderate Salary. Good re- 
ferences. Full particulars if favoured with an interview.— 1971, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


А Draughtsman (22). seeks position. Practical workshop 
and drawing-office experience: electrical and mechanical 
apparatus. switchgear, &c. Indentures and references.—2150, 
ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


Дл Electrical Engineer. practical, theoretical and com- 
mercial, desires position of Responsibility and Trust. 
A. M. I. E. E., technical college training, engineering shop and test 
experience, and several years commercial work. Would undertake 
charge electrical department, merchants’, shippers’ or agents’ office, 
would act as assistant to consulting engineer, or would accept 
position of trust where services would be suitably utilised.—15851, 
ELECTRICAL Review, 4, Ludgate Hill, London. 


Ar Electrical Engineer, thoroughly conversant with lay-out 

and management of electric lighting and power installations 
of Works, &c., also experienced in public supply work, desires 
appointment, Able to deal with te-hnical enquiries, submit 
reliable advice based on practical experience, and purchase plant 
under favourable conditions. A good organiser. with initiative 
and tact. and out to further the interests of any firm with whom 
$ engages. Full particulars upon application.—2073, BLEOTRIGAL 
= » 4, Ludgate Hill. London. 


Cable Engineer posse-sing sound manufacturing and technical 
— knowledge of electric cables &ud holding responaible mana- 
of Position with a leading firm of cable makers, being desirous 

change, wishes to communicate with firm with a view to ap- 

5 aa works manager, technical manager, branch manager, 

198 ane D head office position. The advertiser is a good corres- 

А 5 and organiser, and will only entertain offers where there 

Errornt scope for energy, initiative and executive ability.— 1945, 
CAL REVIEW, 4, Ludgate Hill, London. 


SITUATIONS WANTED.—Continued. 


CABLE Engineer (Britisher). possessing sound manufacturing 

and administrative knowledge of electric cables and wires, &c. 

Advertiser has had a long Continental experience. is a good 

correspondent and ог 'апівег, and desires position of trust where 

servio:s would be suitably utilised ; competent salesman and good 
linguist.— 2068. ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


CAPABLE Electrical Supervisor (31, married), 15 years’ 

ex perience power plant : good all-round general engineering 
knowledge: drawing aud layout; used control of staff, complete 
responsibility. Maintenance job preferred. Salary abont £7 per 
week.— 2178 Wr.RerRIOAT Review. 4. Lodgate Hill. London. 


— DEA " ETE = = m 


COMPETENT reliable energetic maintenance Engineer Elec- 
trician (37), seeks situation. Experienced suction, gas and 


oil engine driver, well up in D.c. plant, lighting and power, wiring, - 


extensions and repairs. Would erect small plant. Technical 
knowledge.—2093. Rr RoTRIOATL REVIEW, 4. Ladgate Hill, London. 


CONSTRUCTIONAL Electrical Engineer (33), demobilised 


К.Е. officer. with 11 years’ experience in erecting electrical 
plant, large and small, seeks position as Foreman or Engineer-in- 
Charge of Construction. Erect anything electrical that involves 
not more than 60 men, and will get maximum efficiency with least 
friction, £300 to £400 a year.—1904, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. | 


GOOD Electrician, Charge or otherwise: screw conduit.— 
Expert, 25, Victoria Street, Paddington. 1884 


LIFT Engineer's Foreman, disengaged, with first-class experi- 
ence in lift and crane erection and repair, can guarantee 
output to time and price, estimate on repairs, not afraid of 
reaponsibility.—2112, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


YOUNG Electrical Engineer wants position with switchgear.: 


firm as chargehand. Good organiser, trustworthy, energetic. 
Experience 10 yeara.—1838, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


M. I. E. E. desires post with headquarters in London: excellent 
and extensive record ав Works Contracting and Commercial 
Engineer: scientific organiser and efficiency man.—8874, ELECTRI- 
CAL REVIEW. 4 Ludgate Hill. london. 


DVERTISER (Foreman Electrician), with 23 years' practical’ 


experience, Seeks re-engagement; thoroughly competent, 
systematic and good organiser. — 1990, ELECTRICAL 
4, Ludgate Hill, London. 


еее е —————————————————————————————————— 
DVERTISER seeks position; thorough knowledge a.c., D. C., 
M. C., H.W. instruments, lighting, &c.; seven years’ experi- 
ence in wireless. — 1892, ELEOTRICAL REVIEW, 4, Ludgate Hill, 
London. 


DVERTISER, thorough all-round experienoe in erection and 
maintenance, wants job, charge or otherwise.— 9210. ELEC- 
TRICAL REVIEW, 4. Ludgate Hill, London. 


es CI GE ID he ee Se ee 
DVERTISER would be glad to hear of electrical firm who 
A would take a respectable youth (174) to get knowledge of 
lighting, &c.—7063, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 
= 


DVERTISER (20) seeks progressive power station post 
secondary school education, pupilage at central station. 
Experience water tube boilers, reciprocating steam, 3-wire, D c., 20 
months R.A.F. wireless ; at present acting as fitter pending change. 
I. C. S. student, excellent teatimonials.—1950, KLEOTRIOAL 
4. Ludgate Hill, London. | ' 
—_————-————————————————. 


DV ERTISER (20), three years’ experience with lighting instal- 
lation, wiring and maintenance, also experience with rotary 
converters, accumulators and internal combustion engines, good 
knowledge of chemistry, public school education, requires position 
with firm of electrical engineers. — S. Fox, 16, Westover Road 
Wandsworth, London. . | 2057 


DVERTISER (21) seeks position in electrical drawing office; 


three years installation work. three years’ signals : correg- 
pondence, technical training. — White, Landhurst, Hartfie!d, 
Sussex. 2006 


== = = d d ß // /// // wee 
DVERTISER (22), 3} years wireless operator, thorough know- 


ledge petrol and oil engines, and accumulators ; well 


educated ; technical, electrical manufacturing experience ; desires 


start with electrical firm, or as country house Installation Electrician. 
—S. L., 65, Ivy Road, Cricklewood, N.W. 2. 1876 
DVERTI3ER&R (29), demobbed Mechanist, N. C. O., 12 years’ 
all- round experience, electrical repairs and fitting, I. C. 
engines, batteries, lighting, telegraphs, telephones, single-phase 
A. C.: four years charge wireless shops, keen, active, I.C S. student 
excellent references ; living wage and prospects.—1867, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London, 


qqq er MR M a. 
DVERTISER (32), Electrical and Mechanical Engineer, with 
managerial experience, requires appointment home or 
abroad: four years works and drawing office, eleven years distribu- 
tion, power house and tramways, estimating and erection of aerial 
feeders, laying &nd maintenance of underground mains, trans- 
formers, installations for light and power, testing; accustomed to 
control of staff: experience inc udes six years in South America — 
2145, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


(Continued on nezt page.) 
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SITUATIONS WANTED.— Continued. 


N Electrician desires permanent position where good services 
will be recognised (Lancashire preferred); B.C. science edu- 
cation ; eight years’ all-round experience, motors, generators, 
lighting, &з., А.С. and D.C. switchboard control, fault locating on 
feeders, testing, transformers, estimating for contract work ; would 
take foremanship ; week's notice, member E. T. U., good references, 
age 30.— Theta,” с/о Post Office, Orrell, near Wigan. 2132 


oe нана. 


Д2 consultant contractor, &o., requiring young Assistant, with 

thorough theoretical knowledge, practical ability, initiative 
anu originality, shou!d write Advertiser, who has had a University 
training, drawing office, estimating, and installation experienoe 
(including charge of erection of complete lighting and power 
scheme of large aerodrome), and who wants a job where such 
qualifications would be of account; interview, London.—1902, 
ELECTRICAL ron. 4. Ludgate Hill. London. 


A PPRENTICESHIP desired, youth 17, just left school. Brandon. 
19, Park Court, Park Hill, Clapham, S.W. 2084 


RMATURE Winder (14 years’ experience) requires post or 

charge of department. Repairs and new work. Good all- 

round knowledge of maintenance work. — 1832, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


8 Electrician or Wireman, or take charge of small power 
etation with suction gas, oil or water power; excellent 
reterenoes. — Allum, P/W Camp, Pattis Hall, nr. Towoester. 
Northants. 1918 


Ст Draughteman desires similar engagement ог а technical 
position of responsibility. Over 12 years D.O. ard workshops. 
Mechanical and electrical engineer. Energetic worker and good 
organiser, up to date, with proved ability to control staff. London 
district.—2144, ELECTRICAL HEVIEW, 4, Ludgate Hill, London. 


OMMERCIAL, Electrical and Mechanical Engineer, having 
superior factory, Technical College and University education; 

wien home, Colonial, American and Continental experience in 
power, light and telephone work, seeks Appointment, with London 
as headquarters. Trained interviewer, acquisiteur and organiser. 
Diligent, systematic, responsible worker and manager, accustomed 
to create turnover. Held last appointment 15 years.—'" Forlux, 
c/o World Service 27, Chancery Lane, W. C. 2. 1915 


OMMERCIAL, Mechanical and Electrical Eagineer, extensive 
experience in sales organisation and development, office 
management, estimating, &c., desires responsible appointment, 
London district preferred.— 2169, &LEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


3 N. C. O. (25) late L. E. E. s, desires situation on 
country house lighting plant; five years’ practical experience. 
Charge or Assistant.— Tucker, 8, Somerleyton Road, Brixton. 1885 


EMOBILISED N.C.O. (26), ex R.A.F., desires Position with 

Electrical Firm ; experience in clerical and technical work, 

photometry and switchboard attendance, D.C. turbo plant.— 2005, 
ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


E Assistant requires berth, accustomed to power 
and lighting.—2136, ELMOTRICAL REVIEW, 4, Ludgate ЯШ, 
Landon 


— 


Е‘ TRICAL Engineer seeks situation (27), unmarried ; 
experience in D.C. and A c.; wiring, telephones, bells, 
power. Distance no object. Home or abroad. Excellent references. 
—1972, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer, with first-class University training, 
desires suit&ble employment with reliable British firm at 
һоще or abroad. Nine years’ experience in England and on the 
Continent ; good linguist.—Correspondence invited through Dr. C. 
Budde, 9, Beiford Terrace, Sunderland. 1860 


'LECTRICAL Engineer (28), seeks responsible post, experience 

in installation and maintenance of А.С. and D.c. plant work, 

lifts, cranes, 1.0. engines. &о., fair knowledge of French.— 2026, 
ELEOTRIOAL „ 4, Ludgate Hill, London. 


LECTRICAL Improver (27), requires situation, D.C. mainten- 
anue. motors, wiring, repairs.— F. Calver, 13, Lower Park 
Комі, New Southgate, N. 2139 


D s ced Salesman, seven years counter sales, general 

office, stores experience, desires change. Go anywhere for 
ү situation. — 2130, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICI AN, disengaged, thoroughly experienced in all 

classes of contracting work, speciality telephones. Inden- 

узе and references.—2172, ELECTRICAL Revigw, 4, Ludgate Hill 
ndon. 


LECTRICIAN, first-class, wants berth, plant work or bench.— 
Ж 1878, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


LECTRICTAN, Foreman, technical and thoroughly practical, 
A C. and D.C., quantities, estimating, interviewing, capable 
control.— Fraser, 30, Highlands Avenue, Acton, W. 3. 


LECTRICIAN seeks useful work of any kind.—2126, ELEC- 
TRICAL BEVIEW, 4, Ludgate Hill, London. 
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SITUATIONS WANTED.— Continued. 


LECTRICIAN seeks situation. Permanency preferred. Charge 

of country house installation, factory or works. 12 years 
experienoe. Good wireman, oil and petrol engines, D.C. motors 
and dynamos. Can drive car. Good references. Energetic, willing. 
Disengaged.—" Electrician," 52, Glasford Street, Tooting, ы 


LECTRICIAN (single), seeks change ; small power or country- 
house plant preferred. Used to producer gas and oil engines, 

D. 0. dynamoe, motors, batteries, &c. Good references.—8. B. 
Wellground, near Stokenchurch, Bucks. 2106 


LECTRICIAN, thorough all - round knowledge, factory or 
works erection or maintenance.—1877, ELECTRICAL REVIEW, 
4, Ludgate Hill. London. 


LECTRICIAN, thoroughly efficient, wiring, maintenance, 
erecting, A. and D.c. Many years’ experience: town or 
country. Free to engage.— Mica," 13, Hibernia Road, жеңү 


LECTRICIAN (30) energetic ; jobbing, maintenance, ereotion. 
all systems.—G. K., 41, Greenwood Road, Dalston, E. 8. 2171 


LECTRICIAN (20), five years’ experience, ex-M.T. Corporal, 
seeks berth, control gear or ignition apparatus. Good refer- 
enoes.—L. E W., 31, Kempe Road, N. W. 6. 1847 


ЛІЕСТВІСІАМ (28), experienced lighting and power instal- 

lations or factory maintenance, desires post with good firm ; 

good referenoes.— 2092, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


— M M——— 


T onn of Iron and Nickel-Iron.—Ad'vertiser with 

unique experience of above applied to motor and aero engine 
parts geeks post. Has supervised erection and operation of large 
plant. Salary £250.—2107, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


I NG1NE Driver seeks job in charge of plant, steam, suction gas. 
electric, & c., running and maintenance. Would make himself 
generally useful.—Yapp, 15, Garfield Road, Wimbledon, S.W. 1953 


NGINEEB, Electrical (27), seeks position in London; thorough 

practical and theoretical training, А.О. and D.c., high and 

luw tension, and steam plant.—2010, AC HN REVIEW,4, Ludgate 
Hill, London. 


NGINEER, Mechanical and Electrical, desires change; at 
present sole charge small traction and lighting plant, cars, 
track, mains, &c.; excellent draughtsman, well up in Jay-out 
work ; age 42.— 2U64, KLECTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER, Mechanical, Electrical, good knowledge of turbines, 
requires responsible post, tngland or Scotland. — 2099, 
ELECTRICAL REVIEW, 4, Ludgate НЇП, London. 


NY NGINEER (29), just demohilised, seeks progressive position, 

London district. Mechanical and electrical experience, well 

eduvated, fluent French. Small salary to gain further experience. 
—1848, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


STIMATOR ог Canvaeser, experienced, electrical contractors. 
Aged 28, conversant with current prices.— 2085, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. К 


TU Chief Armourer and Electrician (14 yeara’ service in 

Н.М. Yacht) seeks employment; member of A. S. E. Highest 
references for character and ability.— Write Hox 917, Rey nell 's, 44, 
Chancery Lane. W. G. 2. 2070 


| ) -Service man desires position Private Plant or Shift Charge: 

suction aod pressure gas engines, steam, boilers &c.; elec- 
trical experience. — 2125, ELECTIucAL KEVIkw, 4, Ludgate НШ, 
London. 


XPEKRIENCED all-round Electrician, non-union, seeks re- 


engagement, L.v. private plant or showroom, good salesman. 
—19157, KLKOTRIOAL HEVIEW, 4, Ludgate Hill, London. 


RU CED techniosl and commercial man desires position, 

preferably in charge of department ; keen and systematic, 
wide knowledge of prices and markets. —2173, KLEOTRIOAL KEVIEW, 
4, Ludgate Hill, London. 


YOREMAN or Charge Hand, 13 years’ experience, high-class 
turner, fitter, screwcuttcr, eight years on electrical appara. ив, 
disengaged.—1905, ELECTRICAL hævikW, 4, і.цакые Hill, London. 


Ho (31) of small London shop desires a mure progressive 

position; has had 17 years’ experience in manufactures aud 
repairs of D.C. and A.C. plant, also in high class lighting and power 
installati0ns.—2163, ELECTRICAL Ууж, 4, Luuguto Hin, London. 


MPROVER (25), four years’ experience in lighting, bells and 
motors ; would further the interest iu & business, hard worker, 
ambitious.—2175, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OINTER-Plumber, 16 years’ good all-round experience, disen- 
gaged.—2128, ELECTRICAL HEVIEW, 4, Ludgate Hill, London. 


AD wants job as Electrician-Assistant, two years in the trade. 
—Bertram, 219, Sayer Street, New Kent Road. 2164 


AD (18) requires situation as Electricians Mate. 34 years' 
experience at power, lighting. telephones and bells.— Com- 
municate to J. Éngiedew, 205, Northcote Koad, Walthamstow, 
E. 17. 2133 


—— 
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SITUATIONS WANTED.— Continued. 


N Fitter, electrical and mechanical, detires per- 
manent situation. take charge small mill or factory plant, 
17 years’ experience with first-class firms, motors controllers, cranes, 
lighting, bells, phones, starters, switches. &c., Liverpool district 
preferred. —Buokland, 348, Sheffield Road, Templeborough, Sheffield. 
1958 


FFICERS' Association (Employment Bureau), Lord Haig's 
scheme for helping the returned fighting men. Employers 

are asked to send details of vacancies to the Officers’ Association 
(Employment Bureau), 32, Grosvenor Place, S.W.]. Selected lists 
of young ex-officers with good records and high educational quali- 
fications promptly supplied. 7230 


See Engineer seeks post, experience in А.С. and D.c.—1888 
ELECTRICAL Rervinw, 4. Ludgate Hill, London. 


ITUATION required, 11 years in charge of plant; 34 years 

wireman, Navy. Steam, oil, gas engines, estate or otherwise. 

36, single, good references, life experience.—1871, ELECTRICAL 
Review, 4. Ludgate Hill. London. 


S Art ifloer, R. A. O. C., expecting demob., wishes 

for situation, repair or construotion fine electrical instru- 
menta; over 20 years’ experience watch and clock work, four 
years’ experience electrical service instruments.—1925, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


кэ оиро Engineer (38) requires position in private 
or public supply station, turbine plant speciality.—2098, 
REVIEW, 4, Ludgate Hill, London. 


ELEPHONE Engineer, construction or maintenance auper- 
visor; 18 years Certificates. — Nolde, 3, Queensmead, 
Bromley, Kent. 2077 


cabe iN LLL ————M'Vo€— — A, 
ри (Wireman's) Improvers require situation; ages 19 and 2). 
London area.—W., 24 Bulwer Road. Edmonton. N. 18. 1818 


AREHOUSEMAN or Storekeeper seeks situation in town or 
country ; age 32 ; able to take full charge of electrical and 
gas store.—1812, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WI educated Electrician, technical and practical, general 

electrical work, light fitting, instrumenta and apparatus, 
requires quiet aituation, laboratory or similar.— 1813, ELECTRICAL 
Review. 4. Ludgate Hill. London. 


W^. and electricai instrument making, also calibrating, 
best r-ferences. — Write З. C. E., 28, Westcombe Park Road, 
Blackheath, 8.E. 3. 2165 


IREMAN and Improver (brothers). Lighting, power, &c., all 
systems; large experience in screwed work.—B., 11, 
Clarence Road, South Tottenham, N. 15. u 2006 


— e 


IREMAN and Mate, disengaged ; all-round. Installation UE 
A maintenance.—2074, ÉLKOTRICAL REVIEW,4, Ludgate Hill, 
London. 


IREMAN, competent all systems, lighting or power, town or 
eouotry, disengaged.—82, Rutland Road, Hove, Sussex 
2137 

IREMAN, competent, reliable; any system. Lighting and 
power plant work.—G., " Milberry," Chilsham Court, 
Whyteleafe. 1858 


IREMAN disengaged, good all round.—W. В , 253, Bartholo- 

mew Buildings. Goswell Roa, E.C. 2148 

IREMAN, disengaged, Jignting and bells, all systems ; good 

experience screwed conduit. Age 25.—1842, ELEOTRIOAL 
REVIEW. 4, Ludgate Hill. London. 


IREMAN, disengaged, lighting and bells, all systems; good 
experience screwed conduit. Age 25.—2134, ELECTRICAL 


REVIEW, 4, Ludgate Hill, London. 
W EMAN, light or power. town or conntry. Highest refs.— 
Plants, 19A, Well Street, Mare Street, Hackney. 1931 


аьаа 


IREMAN or Charge Hand, all grades, first-class references.— 
W.. 7. Wariner Ме wes, Battersca. | 2156 
IREMAN used lighting, belis, barrel, maintenance, repairs, 


factory work, seeks permanency.— 2135, BLMOTRIOAL 
Review. 4. Ludgste Hill, London. 


ELECTRICAL 


IREMAN wants job, any system.—Robinson, 5, Agincourt 
Road. Hampstead. London. 2138 


IREMAN. young. lighting, belis, telephones. &c , disengaged. 

— B.. 3419, Fn ham Road S. W. 2122 

OUNG Man (32) seeks berth with wholesale house or wiring 

contractors as Salesman, Stockkeeper or Assistant Buyer ; 

15 years’ experience of ail electrical apparatus and wiring ; half- 

day situation preferred, if possible.—1951, ELECTRICAL KEVIEW, 
4, Ludgate Hill, London. 


OUTH (age 16) seeks situation in progressive general electrical 
shop, technical knowledge, two years ехрагіепсе W. E. 
preferred.— Т. J. Rosslyn House. Grownhill Road Harlesden. 2062 


Se ee o l а 


OUTH, public school education. good all-round knowledge of 

lighting and power installations and ele: tric al engineering 

generally С к G examination, desires position.—2152. ELECTRICAL 
REVIEW. +, Ludgate Hill. London. 


OUTH (15) d-sires position as apprentice in the electrical 
engineering trale (London); meters preferred Two years’ 
ex perience. —2034, ELECTRICAL REVIEW, 1, Ludgate Hill, London. 


SITUATIONS WANTED.—Conhinued. 


OUTH (18) requires.a post, good all-round technical know- 
ledge and experience of electricity ; would like plenty of 
scope. London district preferred. — Reply 9, Willow Road, Hamp- 
tead, N.W. 1935 


NOS (18) requires position аз Electrician's Mate.—B. 58, 
Dowsett Road, N. 17. 1815 


PARTNERSHIPS. 
Advertisements are inserted under this heading at 1s, 9d. per line. 


N Active Director is required, with £5000, to take half share 

in an old-established Electric Fittings Manufacturing Busi- 

ness, Midlands, showing substantial profits and open to every 
investigation.—Partioulars from Messrs. Arnold & Co. (London), 
Ltd., 143, Cannon Street, E G. 9123 


XPERIENCED Engineer required as Director in charge of 
sales department of prorreasive electrical manufacturers. 
Investment 4 5000/2 7000 on good terms, and security can be offered 
to man with good trade connection.—2115, ELEOTRICAL REVIEW, 
4. Ludgate Hili. London. 


AGENCIES. 
Advertisements are inserted ander this heading at 1s. 9d. per line. 


DVERTISER, having office and warehouse in Birmingham, is 

open to take up selling agency for electric lamps 10r Mid- 

land's district. Large quantities required. —2060, ELEOTRICAL 
Review. 4, Ludgate Hill, London. 


GENCIES wanted, electrical, mechanical, cinema, novelty or 
utility. Can exhibit anything in motion to advantage ; ideal 
position ; heart of trade.—Hoad, 36, St. Martin’s Court, Charing 
Cross Road. 2114 


USTRALASIA.—Colonial consulting engineer, at present in 
England and shortly returning, contemplates establishing 
extensive engineering and agency business in Sydney, Australia, 
and desires to obtain agencies from English firms manufacturing 
high-class electrical machinery and accessories of all kinds. Ех- 
cellent oredentials and connection.—2129, ELECTRICAL HEVIEW, 
4, Ludgate Hill, London. 


ONDUIT.—Engineers in Glasgow with stores and travellers 
C over Scotlaud are open to undertake agency for manufac- 
turers of above. Large turnover assured.—2121, MLBOTRIOAL 
Review 4. Ludgate Hill. London. IND 

LECTRIC Lift Engineers require in London, Liverpool, Hull, 

Lancashire and Midlands, firms able to repair lifts, to repre- 

в.о, them, obtain enquiries and build up connection.— Reply, 
stating facilities, experience, 9116, RLiOTRIuAL REVIEW, 4, Ludgute 
Hil London :?Tʃ:T—2—d 
ORT H- EAST Coast. — Agent, with well-established connection 


amongst wholesale houses, wishes agency for electric fans 
and motors. - 2046, ELRCTRIQAL HRvTKW. 4. Ludgate Hill. London. 


LD. established firm of engineers are open to take up sole selling 
rights of dynamos for light and heavy motor cars, and motor 
cycles; large output essential.— 9201, ELECTRICAL Кити, 4, Lud- 


EL&uTRIOAL REVIEW, 4, Ludgate Hul, London. 


FOR SALE. 


A.C. MOTORS. 


Three-phase. 
Periodicity 50. 
7'5 and 10 H.P. 


Slip Ring. 


DELIVERY bX-sTOCK. 


2171. ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


BIESEL-DRIVEN GENERATORS, &c. 


IESEL-driven Generators, 400/500-Kw., D.C., 500 or 250 
volts, 350 R.P.M., in excellent condition. Low price. 

Engines and Dynamos could be sold separately. 

Also two 500-kw. Parsons Turbines, 230/250 volts, D.C. (in 
series 460/500 volts), complete with spare Armature’ and Con- 
denser. 

Exhaust Turbine Set, Willans—E.C.C., 200 xw., 440/500 
volts. Complete with Condenser, Pumps, &c. 


JENNINGS, West Walls, Newcastle-on-Tyne. 5820 


(Continued оп nert page.) 
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FOR SALE.—Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATOBS, D.C. AND A.C. 

One 2,000-kw. Belliss-Lanicashire, 6,600 volts, 50 period, 
three-phase, with condensers. : 

One 1, 500-KW. Westinghouse (mixed pressure) Turbo, 440 
volt, 50 period, three-phase, steam pressure 140 Ib., with con- 
densing plant complete. 

One 1,000-Kkw. B.T.H., 440 volts, 50 period, three-phase, 
with condensing plant complete. - 

One 1,00U-Kw. Willans-Parsons-E.C.C., 6,600 volts or 3,300 
volts, 50 period, three-phase, with surface condensing plant 
complete. 

One 750-kw. Parsons-Siemens, 440 volt, 25 period, three- 
phase, steam pressure 150 lb., with condensing plant complete. 

One 500-K w. Parsons, 460/530 volts, D.C., with condenser. 


GENERATING SETS, D.C. AND A.C. 


One 500-kw. Belliss-B.T.H., 220 volts. 

One 400-kw. Browett-Schuckert, 220/230 volts, р.с. 
One 3UU-KW. Belliss-Rees Parker, 440/500 volt, D. c. 

One 250-Kw. Belliss-G. E. C., 220/230 volts. 

One 250-kw. Howden-Lancashire, 220/230 volt, D.c. 
One 160-kw. Belliss-Greenwood, 500/500 volt, D.c. 

Two 150-kw. Howden-Lancashire, 220/230 volt, p.c. 
One 230-kw. Browett-Schuckert, 220/230 volt, D.c. 


Two 225-kw. Bellis-Siemens, 220 volts, with condenser. 

One 200-kw. Brush, 3,000 volts, 50 period, three-phase. 

One 100-kw. Belliss-Crompton, 110 volts. 

One 75-kW. Sissons-E.C.C., 110 volt. 

Two 1-Kw., 110 volt Robey-Electromotors, Ltd. 

MOTORS, А.С. AND D.C. 

One 150-н.р. Crompton, 25 period, three-phase, slip-ring, 
1,450 revs. . 

Опе 12 and 9Ф90-н.р. B.T.H., 220/230 volt, p.c., shunt wound, 
680/760 revs., with Starters complete, but without rails.and 
pulleys. 

One 20-H.P., 400/440 volt, 50 period, three-phase, 
cage, protected type, 720/750 revs., with Starter. 

One each, 4, 74, 12, 90, 21, 24, 95, 32, and 75-H. p., also three 
5, two 14, and ten 50-н.р., 220 volt, shunt, interpole and com- 
pound wound Motors by the Lancashire Dynamo & Motor Co.; 
semi and totally enclosed types. АШ practically new and ready 
for instant despatch. Nearly all are complete with Brook- 
hurst starters, elide rails and pulleys. 

ae above are ready for immediate inspection and de- 
spatch. 


Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 


Telegraphic Address: Telephone No. : 
** Rotherwood, Birmingham.” 1081 Edgbaston. 


squirrel 


2128 


FOR SALE. 


Ep 500-H. P. Lancashire Dynamo, three-phase, 440 volt, 
90 cycle Motors, 1,450 R.P.M., with slip ring rotors, 
alternatively two synchronous rotors and exciters available 
when motors would run at 1,500 R. P. u., complete with 
Starters. Two motors new and others little used. Price and 
particulars оп application. 


Two new Greenwood & Batley special р.с., shunt wound 
Motors, 50 H. p., 110 volts, 1,550/2,350 revs (shunt control), 
complete with starters. Price £205 f.o.r. 


Two new Sturtevant No. 5 positive blowers, 600/1,050 cu. ‘t. 
per minute at 4 lb. pressure. Price £130 f.o.r. 
9106, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E C.4. 


CONDENSERS FOR IMMEDIATE DISPOSAL. 


ET CONDENSER, by Thornton & Crebbin, 40,000 lb. 
steam per hour, horizontal compound engine, with air 
and water circulating pumps. 
Ditto, 20,000 lb. steam per hour. 
Surface Condenser, by Galloway, 10,000 lb. steam per hour, 
ver.ical compound engine, air and water circulating pumps. 
Two ditto, by Wheeler, 14,000 lb. steam per hour each, air 
and water circulating pumps. 


WILLIAMS & бохз, 37, Queen Victoria Street, London. 9111 


ARC. LAMPS, &oc. 


OR SALE, 380 Brockie Pell 32-hour, open-type Arc Lamps, 
some complete with 16-in. globes; also 240 swan-neck 
brackets. And 30,000 pairs of 18 by 12 millimetre carbons. 
Мау be inspected by appointment. 
lor further particulars apply to the undermentioned. 


E. HATTON, 
Engineer and General Manager. 
Newcastle-upon-Tyne Corporation 
‘Tramways and Electricity Undertaking, 
Manors, Newcastle-upon-Tyne. 
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FOR SALE.—Continued. 


Fun SALE. 


IX 19j-in. centres high speed S. S. and S. Lathes, 
г 16 ft. 6 in. box gap bed, by J. Leng & Co, 


Six 104-in. centres high speed S.S. and S Lathes, on 
15 ft. box gap bed, by J. Leng & Co., Ltd. 
Two 83-in. centres high speed S.S. and S. Lathes, on 

12 ft. box gap bed, by J. Leng & Co., Ltd 
Two 19-in. centres high speed S.S. and S. Lathes, on 
17 ft. box gap bed, by Dean Smith & Grace. 
161-in. centres high speed S.S. and S. Lathe, on 27 ft. 
box end bed, by J. Leng & Co., Ltd. 
10-in. centres high speed S.S. and S. Lathe, on 12 ft. 
box gap bed, by Tanygyes. 
One Snout Boring Machine, T' Slotting Table, 
2 ft. 7 in. by 2 ft. 6 in., by J. Buckton & Co. 
One Horizontal Boring Machine, on 18 ft. 6 in. bed, 
by Wilkinson & Sons. 
No. 2 Lumsden Oscillating Grinding Machine. 
Automatic Surface Grinder, with Magnetic chuck, by 
The Diamond Machine Tool Co. 
ATALOGUE of Stock MACHINERY, 23,000 
LOTS. Free on Applicatien. Inspection in- 
vited. 
THOS. W. WARD, LTD. 
Tel.:: Forward, Sheffield.“ 


ALBION WORKS, 
SHEFFIELD. 


R. Н. LONGBOTHAM а Co., LTD., 
41, Station Road, Doncaster ; 
and at Milburn House, Newcastle-on-Tyne. 


Tel : { 576 Doncaster. 


Telegrams : 
867 Newoastle. Machinery, Doncaster." 


FOR SALE. 


One Hopkinson Coal Cutter, with 25-H.P. Motor, 450 
volts, D.c., complete with Jib and Crane. 

Four Rotary Mining Drills, 4 H. p., 440 volts p.c. All 
in splendid condition. 

One Willans-Parsons Steam Turbo Set, 1,200 KW., 
with Alternator, 1,200 R.P.M., 200 lbs. to sq. in., 
11,000 volts, three-phase, complete with exciter, 
&c. 

One Babcock Boiler, with C.-I. Header, 2,852 sq. ft. 
heating surface. 

One Marine Type Boiler, by Davy Bros., Sheffield, 
capable of evaporating 10/11,000 lbs. water per 


hour. 5277 


MACHINERY FOR SALE. 


WO 800-kw. Belliss, a.c., Steam Generating Sets, Triple- 
expansion, 10,000 volts, 50 periods, 3-phase, have only 

run 2,000 hours, details and drawings available. 
QU0-KW., 220 volt, D.C., Generating Set, by Ashworth and 
fitted with Multipolar Generator and Condensing 


Lindley. 

Brand new Balancer Set, by Electromotors, 230/115/230 
volts, for dealing with an out balance current of 200 ainps. 

Two Weir Type Boiler Feed Pumps, about 84 in. by 6 In. 
by 16 in. 

96-KW. Steam Generating Set, 500 volts, b. C., Compound 
Enclosed High Speed Engine. 

33-H. p. Electric Motor, by B.T.H., 460/500 volts, D.C., com- 
plete with Starter. 

12-H. P. ditto, variable speed, as above. 
1 Hornsby Gas Engine, latest type, available imme- 
diately. 

Two 110-volt Steam Generating Sets, 17.5 and 30 kw. 

50-н.Р. and 30-H.P. Loco Boilers for 160 and 150 lb. w. p., 
new 1915. 

Harry H. GanpaM & Co., ID., Staines. Phone 98. 


9047 
SLOUGH & DATCHET ELECTRIC SUPPLY CO., LTD. 


ке SALE, immediate disposal, can be seen running: 

One 3-crank compound engine, by Davey Paxman. 
coupled direct to two Siemens Multipolar р.с. Generators, 
1124 kw. at 200/300 volts. The engine is fitted with ejector, 
condenser with automatic exhaust valves, water valves, 
vacuum gauge, &c., and the price, about £1,000 for the 
complete set, includes two switchboard panels, by Ernest Moy, 
Ltd., and resistances with pillar control. 


SLOUGH & DatcHeT ELECTRIC SuvrPrLY Co., Ілто., 


Chalvev, 
Slough. 


9151 
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FOR SALE.— Continued. 


SECOND-HAND MACHINES. 


T HE following second-hand machines in stock :— 
SINGLE-PHASB, 50 PERIODS. 
One 10-н.р. Brook, 400 volte, в. cage, 1,400 revs. 
One 12-H.P. Ingleby, 400 volts, в. cage, 1,400 revs. 
One 20-H.P. Ingleby 400 volts, s. cage, 960 revs. 
One 25-u.P. Churton, 400 volts, s. cage, 960 revs. 
Two-PHASE, 50 PERIODS. 
One 5-H.P. Westinghouse, 400 volts, s. cage, 575 revs. · 
One 5-н.р. Westinghouse, 200 volte, в. cage, 700 revs. 
One 20-н.р. Phoenix, 200 volts, slip ring, 960 revs. 
One 25-H.P. Churton, 900 volts, 8. cage, 790 revs. 
Three 30-H.P. G.E.C., 900 volts, slip ring, 960 revs. . 
One 30-н.р. Bruce Peebles, 200 volts, slip ring, 960 revs. 
One 30-н.р. Lanc. Dyriamo, 200 volts, slip ring, 960 revs. 
One 50-H. v. Churton, 200 volts, в. cage,, 720 revs. | 
One 50-н.р. Lanc. Dynamo, 200 volts, slip ring, 960 revs. 
THREE-PHASE, 50 PERIODS. 
Two 10-н.Р. Siemens, 220 volts, slip ring, 575 revs. 
One 50-н.р. Holmes, 346 volts, s. cage, 575 revs. 
D.C. 
One 5-H.P. Elect. Power Co., 400 volts, 550 revs. 
One 15-Н.Р. Vickers, 400 volts, 350/1,050 revs. 
One 20-н.р. Crompton, 400 volts, 300/900 revs. · -. 
One 30-н.р. Westinghouse, 400 volts, 300/900 revs. 
One 323-H.p. Newton, 200 volts, 820 revs. 
VARIOUS. | 
Оре 50-н.р., 400 volt, в. cage, 25 period, 475 revs., 3-phase 
Westinghouse. 
Three Robey Steam-electric, 100 volt, 10 amp., Sets. 
One 400 volt, 1-phase to 50 volt, 50 amp. Set. | 
Two 400 volt to 100 volt Transformers, 100 amp. 
Prices and further particulars from 
Electrical Engineer, R. F. WINDER. 
Belgrave Street, Leeds. 
Telephone: 95790. ' 9208 


MOTORS FOR SALE. 


O NE 1B. p., 940 volts, p.c. Motor, by Hall, 340 R. p. M. 
T wo 30-н.р., 220 volts, D. C. Motor, by Newton, 180 R. P. l. 
Seven 40-H.P., 220 volts, D.C. Motor, by Hall, 500 R. P. I. 
One 80. p., 220 volts, D.C. Motor, by Bruce Peebles, 500 
R. P. M. . | 
Опе 46-H.P., 220 volts, p.c. Motor, by Bruce Peebles, 428 
R.P.M. 
One 75-H.P., 220 volts, p.c. Motor, by Diehl, 400 R. p. M. 
One 50-н.р., 220 volts, p.c. Motor, bs Laurence Scott, 700 
R.P.M. 

Five 10-н.р., 220 volts, p.c. Motors, by Vickers, 380/900 
R.P.M. i Е | 
One 30-н.р., 220 volte, р.с. Motor, by Vickers, 580/800 R. p. t. 

One 16-н.р., 220 volts, p.c. Motor, by Lancashire, 400/1,200 


R.P.M. 
rs 50-н.р., 500 volts, D. 0. Motor (8 bearing), by Cromptén, 
R.P.M. 
u^ 68-н.р., 500 volte, p.c. Motor, by Mavor & Coulson, 
R.P.M. ` : 
Two 50-н.р., 440 volts, 3-phase, 25 per., Squirrel Cage 
Motors, 480 R.P.M., and Ellison Starters. i | 
Also a large number of other Motors. 
Apply, R. WALEER, 2, Oswald Street, Glasgow. 8968 


SWITCHBOARDS FOR SALE. 


NE 2,000 amp., three-phase, 220 volt Switchboard, com- 
prising :— ; 

Two Triple-pole, 1,000 amp., circuit-breakers with overload 
and no-volt releases. | 

Two Triple-pole, 1,000 amp., quick break switches. 

Four 500 amp. circuits, with quick air break switches. 

Seven 300 amp. circuits, with quick air break switches. 

Two Watt Meters. 

Two Ammeters. 

Two Volt Meters. 

The whole built up on white marble and black slate panels 
fitting in a heavy oak frame surmounted with pediment and 
electric clock. 

Offers to Messrs. Asa Lers & Co., LTD., Soho Iron Works, 
Oldham. | | | 

Сап be seen any working day. 9122 


FOR SALE. 


1 0 220-volt, slow-speed Holmes Motor, emi-enclo ed, 
6-pole. compound wound, 850 revs. | 

17-kw., 240-volt, compound interpole Generator, 520 revs. 

75/110-volt, 32-amp. shunt Dynamo, suitable for coupling direct to 
Engine at 300/675 revs. 

70-H.P., 230-volt, c mpouud interpole Motor, 600 revs., 3-bearing 
t ise 

16.8. . 220 volt, shunt interpole Motor, by Harland. 1,500 reva.— 

DRuMMOND & Oo., Middlesbrough. 5121 


' AC. and D. c. Dynamos and Generators. 
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FOR SALE.—Continud: · 


ELECTRICAL FOR SALE. 


FN WO 60-н.р. Rhodes Motors, 440/500 v., 750 R.P.M. 


One 50-B.». Swedish General Electric, 480 v., 725 R. P. M. 
Three 40-H. p. Morley. Electrical Co., 460 v., 900 R.P.M. 
One 25-u.P. E. C. C., 500/550 v., 360/460 R. P. M., new. 

Two 134-H.». Siemens, 500 v., 1,150 R. b. M., new. 

Four 10-Н.Р. Rhodes, 480 v., 1,000 R. P. M. 

One 10-H. p. Electro Motor, 480 v., 1,100 n. P.. 

One 8-H. p. McClure & Whitfield, 460 v., 1,100 R. P. l. 
One 6j-B.P. Vickers, 480 v., 1,500 k. p. M. 

One 6-H. P. B. T. H., 500 v., 1,220 R. p. M. 

One 5-H. Pp. Rhodes, 480 v., 1,000 R. P. W. 

One 44-н.р. Swedish General Electric, 480. v., 1,050 R. p. M. 
One 33-H.P. B. T. H., 480 v., 1,440 R. P. M. . 
One 3-H.P. Crompton, 480 v., 1,600 k. P. M. 

One 30-н.р. Crompton, 220 v., 1,050 R.P.M., new. 
One 21-H.p. Crompton, 220 v., 800 m.P.M., new. 
One 20-Hf. P. Lancs. Dynamo, 220 v., 900 н.р.м. 

One 6-н.р. E.C.C., 220 v., 600 R.P.M. 

One 6-н.р. Bergman, 220 v., 1,900 R. P. u. 

One 5-н.р. McClure & Whitfield, 290 v., 1,500 R. p. M. 
.Опе.3-н.р. Cutting, 220 v., 1,050 R.P.M. | 
One 3-H.P. Higgs, 220 v., 1,050 R. P. M. 

One 3-H. p. Newton, 230 v., 1,430 R. p. M. 

Seven li-H.P. Crompton, 110 v., 1,700 R. P. 1. 
Seventeen 14-н.р. G. E. C., 110 v., 1,400 R. P. M. 

All above complete with pulleys and starters. 


H. RYAN. 
121, Middlesex Street, | 
London, E.C. 1. 
Telephone, Avenue 7090. 9099 


FOR. SALE. 


NE 1, OOO-xw. О.С. Generating Set, complete with con- 
denser, sir pumpe, grease extractor, steam and exhaust 
pipe, and, if required, switches, circuit breaker, and rheostat. 
The engine is of the cross-compound vertical Corlies type 
by Cole, Marchant & Morley, Ltd., and the generator is of 
the engine type of Westinghouse make. 
Steam pressure, 160/180 Ib. per eq. in. Speed 85 R... 
This set, which is in excellent condition, may be seen run- 
ning, and arrangements сап be made for prospective pur- 
chasere to witness steam consumption tests. | 
The engine can be used for rope driving by removing the 
generator armature and substituting а rope pulley. : 
Abridged specification and print, кее with any furth 
perticulars required, will be furnished on application to 


OITY ELEOTRICAL ENGINEER AND MANAGEB. 
Town Hall, ; _ 
Bradford. 8660 


MACHINERY FOR SALE. 


Hn 5-H. P., A. C., Protected type Motors, 3-phase, 50 cycles, 

1,490 revs., slide rails, pulley, star delta control panel, 
by Electrical Apparatus Co. POM 

Four 3-kw. CC Compound, wound, Protected type Dynamos, 
by Phoonix Dynamo Co., 220 volts^850 R^P.M., with end shield 
bearings, pulley, slide rails, shunt regulator. 

One 5-kw. CO Shunt wound, Protected type Dynamo, 220 
volt, 900 revs., with end shield bearings, pulley, shunt re- 
gulator, and slide rails. 

One 15-H.P. shunt wound Motor, 450 revs., 440 volts, D.A. 
Starter, slide rails, and pulley. 

Four 44-н.р. Compound wound Protected type Motors, 220 
volts, 1,900 revs., D.A. Starters, slide rails, and pulley. 

One 74-H.P. Shunt wound, Protected type Motor, 220 volta, 
900 revs., pulley, rails, and starter. 

THE GENERAL ENGINEERING Co. (SALFORD), LTD., Broad 
Street, Pendleton. 9044 


MOTORS, &с. 


NE 12 Bl. p., 110 volt, 50 periods, Langdon Davies Motor, 

One 10-н.р. ditto Fuller, and one 74-H.P. ditto A. E. G. 

Also three drums 19/16 cable, 14 miles in all. Also seven 6 1n. 

Precision Lathes, three Universal Milling Machines, and .one 
18 in. Shaping Machine. 

Apply SPRINGVALE ENGINEERING Works, Blythe Road, West 

Kensington, W. 14. 6635 


. FOR SALE. бш И 


NE 165-&w. р.с. Generator, 220 volte, 390 В.Р.м., steam pressure 
170/200 lbs. 
Allen compound Engine. . 
Allen 6-pole Generator. < : 
Apply—TROUP, CURTIS & CO., LTD., Т 
282, Victoria Dock Road, London, Е 16. 8241 
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FOR SALE.— Continued. 


300-H.P., 400/440 volts, D.C., 360 R. p. u. 
65-H. P., 460 volts, D.C., 1,000 K. p. M. 
60-H. P., 440 volts, D.C., 450 R. P. M. 
40-H.P., 440 volts, D.C., 1,030 R. p. vi. 
13à-H.P., 400 / 440 volts, D.C., 810 R. b. N. 


ALTERNATING CURRENT. 
55-H.P., S. R., 400/440 volts, 3-phase, 50 per 720 R. P. Il. 
35-н.р., S. R., 400/440 volts, 3-phase, 50 per 720 R. P. M. 
28-H.P., S. R., 400/440 volts, 3-phase, 50 per 720 R. p. M. 
74-H.P., S. C., 400/440 volts, 3-phase, 50 per 1,440 н.р.м. 
31-H.P., S.C., 460/500 volts, 3-phase, 50 per 1,440 н.р.м. 
BURY ELECTRICAL PLANT CO., LTD. 

Phoenix Street, 

Bury, Lancs. 9059 


PLANT FOR SALE. 
City of Londen Mental Hospital, near Dart ford, Kent. 


NE 4-cylinder, 105 в.н.р. Thorneycroft Crude Oil Diesel 
Engine, direct coupled through Zoedel Voith Flexible 
Coupling to 76-k w. multi-interpole, Compound wound, Lanca- 
shire Dynamo and Motor Co.'s Electrical Generator, 200/220 
volts, 300 amps., complete with Reavell's Air Compressor, 
Starting Bottles, Water Circulating Pump, Heenan & Froude’s 
electrical-driven Water Cooler and Starter, Oil Filters, and 
Fuel Tanks containing approximately 9 tons fuel oil. All in 
first-claes running order. 


The Plant can be inepected and seen running on application 
to the HOSPITAL ENGINEER. 9221 


MOTORS FOR SALE. 


HREE "j-H.r., 415 volt, 3-phase, 50 period, 960 R. P. M. 

Two 2. p., 500 volt, 1,400 k. P.., Aston. 
One 2H. p., 440 volt, 1,200 R. P. u., Aston. 
One 2H. p., 440 volt, 1,000 R. b. M., Aston. 
One 1-H. p., 200 volt, 1.350 R. P. M., Phoenix. 
One 18-H. p., 480/530 volt, 1,000 R. P. M., B. T. H. 
Two 5-H. P., 440 volt, 1,050 R. Pp. M., D.C., Aston. 
Two 7-H. P., 440 volt, 1,090 R. P. M., D. C., Aston. 
Two 10-Н.Р., 440 volt, 1,050 R. p. M., D.C., Aston. 
Two 15-H. p., 440 volt, 900 R. P. M., D.C., Aston. 
Two 20-H. p., 440 volt, 900 R. P. M., D. C., Aston. 


PROGRESSIVE ENGINEERING CO., LTD. 
Aylestone Park, 
Leicester. 9184 


ELECTRICAL PLANT FOR SALE. 


C., 200-K W., Belliss-Dick Kerr, modern Set, 400/500 volts. 
First-class condition. 

Three-phase, 50 cycle, 400 volt, Slip Ring Motors. 
Immediate delivery. 
Two 250-H. P., with Control Gear. First-class condition. 
One 100-H. P., with Control gear. New. 
Large Stock А.С. and p.c. Plant and Motors. 
Inquiries invited. 


HALWAINS, Lrp., 44a, Bolton Street, Bury. 


STOCK MOTORS. 


Sale or Hire. 
C., 200/220 volts, 15 n.r. B.T.H.; 10 H P. Swedish; 71 Н.Р, 
G.E.C.; 7H P. Electromotors; 6 Н.Р. Higgs; 5 нр. B. T. H.; 
4 HP. Btechford; 4 н.р. B.T.H.; 3 н.р. Weatinghou-e; 3 H. p. 
Lundell; 2 Н.Р. Higgs; 4 Н.Р. G.E.C. ; 4 H.P. Taunton; 400/44 
vulta, 25 H.P. Cutting; 24 Н.Р. Cutting; 480/500 volts, 74 M. . 
B. T. H.; A.C., 200 v., single-phase, 10 Н.Р. Fuller; 15 H.P, Fuller. 


E. P. ALLAM & Co., 


107/109, Gray's Inn Road, W.C. 1. 
Holborn 1280. Epaltrical London. 8141 


9182 


BOROUGH OF COLNE. 
Electricity Department. 


ПЕ ELECTRICITY DEPARTMENT has for disposal :— 

One Green's Economiser, 96 tubes, with scraper gear, 

&c., and 2 h. p., D.C., 240 volt, driving Motor. In good condi 
tion and being displaced to accommodate new plant. 


Offers to 
JOHN Н. THOMPSON, A. M. INST. E. E., 


Engincer and Manager. 


9180 


Electricity Offices, — 
Colne, Lancashire. 


ТО ARGC WELOERS. 

OTOR GENERATOR, 16 KW., 450 v., D.C. input, with 
M Starter, shunt regulator, and two switchboards, suit- 
able for two welders. 


4160, Exvecrrican Review, 4, Ludgate Hill, London, Е.С. 4. 


FOR SALE.—Conhisued. 


MOTORS AND GENERATORS. 


LECTRIC MOTORS AND GENERATORS, 
D.C. and А.С. 


Н. RYAN. 121, Middlesex Street, E. 1. 


Avenue 7000. R91 


— 


CARBON LAMPS. 


2.000—900/8 с.р. Carbon Lamps. 

1,000—200/16 с.р. Carbon Lamps. 

1,000—200/25 c.P. Carbon Lamps. 

Quite new, Robertson & Pope make. At 10в. per doz., 
carr. forward. 


8896, ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


CUNNINGHAM’S REGISTER. 


REGISTER OF MOTORS, &c., for sale and 
wanted. Send particulars of YOUR NEEDS 
MOTORS rewound and re- 


171, Edgware Road, 
"Phone: Padd. 5173 and 5174. London, W. 2. 


A 


(as a buyer or seller). 
paired. 


ELECTRIC DYNAMOS ANO MOTORS. 


ACHINES always available for Sale or Hire. 


ARMATURES and FIELD COILS 
rewound or repaired without delay. 


'Phone : MACDONALD, SYER & CO., Ltp., 
5773 Holborn. 295, Gray's Inn Road, W.C. 1 


ELECTRIC MOTORS. 

N stock: 20-H.P.. 6-Н.Р., 7-H.P., 4-H.P., 4-H.P., 33-H. P., 24-НР., 

JH P.; all 210/230-volt, D. o. 5-H. P., 20-H.P., 24-H.P., 4-H.P. ; 

400/14 0-volt, D.C. -E P., -E. P., 1-H. P., 110-volt, D.C. 15-Н.Р., 

415-volt, 50-p., 3-phase, alip-ring, new. For early delivery :— 

20-H.P , 10-H.P , 74-H P., 5-H.P. ; all 400/440-volt, D.C. 

STOCKWELL & OHMS, LTD., 

32/34, Rodney Street, Pentonville, N. 1. 


8485 


2680 North. 1536 


Cheap prepaid advertisements are inserted under this heading as the 
rate of 2d. per word per insertion. 


TRADE RATE is. Od. PER LINE. 
Box Number and Buscrarat Ruviaw address count as seven words. 


C. Motor, new, 15 H.P., three-phase, 440 volts, 50 cycles, 940 
А. revs., pulley and raus ; severai smaller.—E. Binns, 5, Osborne 
Terrace, Gosforth, Newcastle. 2103 


RC Lamps (Beck flame), 140 for sale, 8 and 16 hours, 8 amps.— 
A Electricity Works, Colchester. 9148 


USTIN Automatic Lighting Set 1'2 KW., 25 volt/37 volt single 
cylinder, petrol engine, direct- coupled to Siemens dynamo, 

fully automatic switchboard and 14-cell Tudor battery, роса con- 
dition. Removing to make room for similar plant of larger size. 
Price complete £220.—Handley & Robinson, Ltd., 165, Edmua і 
Street. Birmingham. 2088 


ANDLE Lampe and Sign Lamps.—Large quantity in stock. 
АП voltages, types and colours. Cheap.—The Wallace- 
Griffin Electrical Co., Ltd., Wholesale Supplie:s, 19, Oxford Street, 
W. 1. 2162 


OIL Winding Machine. Plain hand feed with clutch. Capacity 
6“ to 8", diameter about 3“ wide.— John Robertson (Bei fast), 
Ltd., 79, May Street, Belfast. 2054 


OTTON Covered Wire, enquiries and orders invited ; customers’ 
wire covered.—2075, Bu ZOTRIOAL REVIEW, 4, Ludgate Hill, 


EPOSITING Dynamo, 2000 amps., 585 revs., 4'6 volts.— Glasgow 
Electrical Engineering Co., Ltd., 47, Pitt Street. 1922 


1 X RIVING Pulleys, 10 x 31, bore 11 ; cheap.—107, High Road, 
Chiswick, W. 2158 


YNAMO, by Siemens (new) 20 Kw., 220 volta. 1000 R P M., 
oompound-wouud, with shunt regulator. Sta dard shatt 
tuitable for direct or belt drive. Price £1*).—The Delta blec- 
trical Co., 581, High Road, Chiswick, W. 4. 2119 


YNAMO, 110 volta, 200 amps., 500 revs , 4-pole Carbon Brushes 
and Ring Oilers, in splendid condition.—148, Alma Street, 
Birmingham. — _ 9155 


YNAMOS, Union Co., 600 amps., 100/110 volt, compound inter- 
pole; 150 amps., 230 volt, 700 R P.M.; 160 amps., 220 volta, 

600 R.P.M. ; three 30-H P., 440-volt Motors; 67-H.P., 440 · volt Motor. 
—Mgrtin, 320, Witton Road, Birmingham. 2076 


LECTRIC Bells, a quantity for sale ; walnut wood bcx. 3 inch 

| ў gong, resistance 16 ohms, price 48. 5d. — 4ddr-ss L. Bonnaire, 
Room 11, Norfolk House, Laurence Pountney Hill, Cannon Street, 
EC. 4. 2071 


(Continued оп next page.) 
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FOR SALE.— Continued. 


— — — 

LECTRIC Furnace, 2’ 6" cube inside measurements, single-phase, 
E adjustable electrode; copper leads; two voltmeters, 0/150 ; 
two ammeters, 0/2700 ; automatic out- out switch ; two trans- 
formers, Johnson, Phillips. 6000 to 110 volts.—Steavenson & Co., 
Osier Iron Works. Point Pleasant, Wandsworth. S. W. 9217 


LEJTRIC Motor, à H P., 100 volta D. C., a8 new.— 2143, ELEC- 
E TRICAL Review. 4. Lndgate Hill. London. 


LECTRIC Motor. 3 H. P., 220 volt, for sale; made by Messrs. 
К Elliston, Evans & Jackson, complete with switchboard. and in 
perfect running order.—9025, ELECTRICAL BEVIEW, 4, Ludgate 
Hill. Tondon. unc ar АЁ 


LYLECTRIC Motors.— Five 8 H. P., 220 volt, 50 period, one phase, 
sc, complete with starter; £10 each.—107, High Street, 
Chiswick, W. | 2159 


ee 

Hoe ae Motors. 5 H.P., 410 volta, 1100 revs., shunt interpole, 
by Vickers, £50; 3 H. P., 220 volts, 800 revs., Newton, £38 ; 

là Hl. P., 2-phase, 5U-cycle, 200 volta, Brook.—148, Alma street, 
Birmingham. ас ы ысышы „Ёз аси 
VERSHED & Vignoles Ammeter, D.C., 0/700 amps., with shunt. 
Е No. 18302. Ав new.—The Gray Electric Co., 9, Denmark 
Street, W.C. 2. 2161 


б 
YOR immediate disposal.— Absolutely new Mather & Platt ty pe, 
К 14, 175 H.P. three-phase. 400 volt, 40 periods, 780/800 r. p. m., 
Slipring Motor with brush lifting gear, liquid rotor controller, 
and triple-pole circuit breaker with ammeter.— Hird & Lamb, 
Electrical Contractors. Hyde. nr. Manchester. 9117 


NOB Sale, about two tons 1“ dia. Copper Rods in long lengtha, 
also about 1,000 ft. 3" x 3/16 aluminium conductors with 
dampe.—The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 8565 


R Sale, & number of 5-ton Electrics, fitted with ironclad 
batteries; new condition.— Particulare 8910, ELECTRICAL 


REVIEW, 4, Ludgate Hill London. 
„EE э dcc TE 


DOR Sale, Avery Weighbridge, 8. ton, platform 12 ft. x 7 ft., 
index steel yard. — Williams & Sons, 57, Queen Victoria Street, 
London. 9114 


— — ͤk Fᷓ—ᷣ—ᷣ—̃ͤ̃ — — 1114 
К Sale, cheap, one 2)-Kw. Willans-Siemens Steam Dynamo 

with double wound armature, one side will give 1000 amps. 
at 5 volts, and the other side 1000 amps. at 15 volts, or the two in 
tries, 1000 amps. at 20 volts. One Armington-Sims Horizontal 
Steam Engine, by Greenwood & Batley, Leeds, will develop 16 НР. 
М 420 revs. Both the above may be seen by appointment. — Apply 
Parkinson, Scot forth, Lancaster. 2079 


F. Sale, immediate delivery, Motors, A c. and D.C., 4 to 80 H. P. 
Wucxey Engineering Co., Ltd., 34, Surrey Street, Strand. 9165 


en Sale, large number of 230. volt, D.C. Motors, from 5 to 
140-H.P,— The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 8569 


J ee ы ĩͤ K ме ы ч 
ОВ Sale, Medical Coils (all descriptions), bells, switches, toy. 
motors, miniature lampholders, circular resiatances. Send 

lut samples.—A]len & Parkes, 16, Summer Row, Birmingham. 8501 


Fei Sale, Motor, 5 H. p., 440 volta, 50 cycle, - phase, speed 1450, 

ball-bearings complete, with combined tripie- pole, fused wall 
starter, no-voit release, full proof, slide rails, pulley and 60 feet 
сар tyre sheathed 3-core fl; xible 65/25; new condition. Sacrifive 
375 to immediate purchaser. Quantity Carbons and Globes.—2013, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Е" Sale, Motor-Generator, by Westinghouse, consisting of 


М each end to a 37-KW , 110-volt, D.C. generator.—The Phenix 


Electrical Co., Ltd., 32/36, Broomieiaw, Glasgow. 8893 
R Bale, Motor Generator, consisting of 11-H.P., 240-volt, D.C., 
Motor, coupled to S-volt, 6U0U-amperes Plating Dynamo, 
complete with costiy Switchboard, and about 1080 ft. of 3” x 4,” 
ummium Conductors and Fittings. Above Plant practically new. 
œ 4 300.—The Phoenix Electrical Co., Ltd., 32/26, Broomielaw, 
Glasgow. 8464 


р Sale, one Crompton compound-wound Dynamo, 110 volts, 
2. 164 ampa., 1000 revs., on heavy base plate and slide rails. 
lhis machine, aithough of an old pattern, 18 in very good coudition, 
МЧ ошу requires the commutatur turned up. Can be run аза 
100г when che output wouid ue 20 Н.Р. at 110 volta, YUU revs. 
Price for immediate clearance, £76.— Cook, 5, Elton Koad, Bishop- 
“on, Bristol. ‘Yetegrama Exhaust, Bristol. Telephone 757. 9206 


| Sale, опе Есопошівег of 160 pipes and the usual fittings, 

also Steam Engine to urive the acraper gear. In absolutely 
Ме Condition as received from the makers (k. Green & Son, Ltd., 
Nakefeid)—9165, ELECTRICAL KEVIKW, 4, Ludgate Нш, London. 


OR Sale, one Hornsby Lighting Type Gas Engine with Magneto, 
АП accessories, 24 KW. dynamo, &o., just delivered by makers ; 

lu mediate delivery.—burrey Engineering Co., Ltd., 34, Surrey 
treet, Strand, 9160 


he Bale, one Westinghouse А.С. Generator, 220 volts, 5 K.v.A., 
3 phase, 50 per., speed 1,000, serial No. 135514. Also a quantity 

il belt and rupe-drive puileys of various sizes, Plummer blocks and 
gers, Ko. Offers and inspection invited.—Reply, Mark Mayhew, 
Ий, 114, Church Road, Battersea. NEUTER :: 1 


WE nale ог Hire, Motors and Dynamos, 440, 220, 110 volts, 
h machinery of all kinds, — W. W. Martin, En. 


Wita Howd, Birmingham, 'Phone : East 883. 


FOR SALE.— Continued. | 


Feen Sale, one 2- pole open- type Crompton Dynamo, 150 volta, 

67 amps., 750 revs., fitted with eight carbon bruehes, on heavy 
base plate and slide rails. This machine is in thoroughly good 
working condition and just removed from a mansion to make room 
for а larger one. Price £80.—Cook, 5, Elton Road, Bishopeton, 
Bristol. Telegrams: Exhaust, Bristol. Telephone 767. 9207 


OR Sale, small steam set suitable for ship or factory, 60 volts, 
160 amperes, £140.—The Phoenix Electrical Oo., Ltd.. 82/36, 
Broomielaw Glasgow. 8568 


CHS 

Fon Sale, Stockport Gas Engine, 125 B. H. P., electric type, 
with National gas plant.—Engineer, Hutton Electricity 
Works, Essex. 2058 


OR Sale, subject to permit, two complete Marconi Wireless 
Equipmenta, with motor-generators, transformers, condensers, 
accumulator, accumulator charging board, main switchboard, 
telephones, aerials, &o., &o., price £120 each set.—The Phonix 
Electrical Co., Ltd.. 32/36. Broomielaw. Glasgow. 8467 


| is Sale, two second-hand Lorain-type Traction Motors ; twelve 
second-hand 33N Tramway Armatures; two second-hand 
B.W.H. 46 Tramway Armaturea; two second-hand Lorain Tram- 
way Armatures. Quantity of scrap 33N, Lorain and B.W.H. 46 
Gear Cases. — Wolverhampton Corporation Tramways, Cleveland 
Road, У, lverhampton. 9141 


JJ K ы ыы ы ыс ЭКЕК 

Fes Sale, ten 3-H. P., 250-volt, 1,400 R. P. M., ahunt-wound Motors 
with starters, £30 each. — The Phonix Electrical Co., Ltd., 
32/36. Broomielaw. Glasgow. 8892 


Hs Sale, the following 220-volt, D. C. variable speed Motors ; 

eight 74 Н.Р. 450/900 B. P. M.; aix 10 Н.Р., 900 R.P.M.; four 
15 H. P., 600/900 R P.M. Most of above machines have Brookhirst 
panels.—The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 8568 


eee 8668 
('OR Sale, three new Keith & Blackman Blowers, with direct- 
coupled, 10-H.P., 400-volt, 60-cycie, 3-phase motors, £57 each. 
—The Phonix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 8561 


{OR Sale, three New 75-H.P., 400-volt, 50-cycle, 485 R.P.M., slip 
ring three-phase Motors, by Phenix Dynamo Mfg. Co., Ltd. 

with Ellison control gear.—Tne Phoenix Electrical Co., Ltd., 32/36. 
Broomielaw, Glasgow. 8987 


OR Sale, three 26-H.P., 22 -von, oU-pcr.od, asingic-pnase 

Motors, complete with starting gear, £85 each to cicar.— 

Tue Phenix Electrical Co., Ltd., 32/36, Broomiclaw, Glasgow. 9171 
27277 ³˙ 00000 


fo Sale, Transformer (Ferranti), 20 kilowatts, 5,000/440 volts, 

25 periods j-r"^^e. In perfect condition. Same can be seen 
at our works at :ny time.—Cannings, Salop Street, Highgate, 
Birmingham. 9014 


YOR Sale, two Westinghouse Rotary Converters, output 350 KW. 
at 500 volts, D. C., with control gear.—The Phanix Electrical 
Co., Ltd., 32/36, Broomielaw, Glasgow. 9073 


OR Sale, Water-tube Boiler (B. & W. type), 10,000 Iba. evapora- 
tion, insured for 165 lbs. pressure ; two (Weir type) Boiler 

Feed Pumpe, capacity 3000 gallons; now fixed.— Williams & Sons, 
87, Queen Victoria Street. London 9112 


OB Sale, 12 " Jandus” Regenerative Arc Lamps with resis- 
tances, 25/- each.—The Phenix Electrical Co., Ltd., 82/36, 
bí.oomielaw, Glasgow. 8564 
OR Sale, 14 Metrotiam Arc Lamps, magazine typ», 12 amp., all 

in parfect order, only used a few weeks; also віх Excello 

Aro Lamps. Best offer to clear.—Beaty Bros. (M’cer), Ltd., 37, 
Spear Street, Manchester. 9156 


YOR Sale, 40-H.P. 500 - volt, /00 R.P.M., protected type, com- 
Е pound wound. 3-minute rated Motor by Lanoashire Dynamo 
Co. £94.— [he Phonix Electrical Co., Ltd., 32,36, Broomielaw, 
Glaagow. 8566 

OR Sale, 50, 160 and 180-H.P., 440-volt, 25-cycle, 3-phase, slip- 
P ring induction Motors, by British Thomson-Houston Co., 
Ltd., complete with control gear.— The Phoenix Electrical Go., 
Ltd. 32/36, Broomielaw, Glasgow. __ 9074 

YOR Sale, 50-H.P., 420-volt, 50-cycle, 960 R P.M., 3-phase, slip- 

ring Motor by Brook, £185.— Тһе Phenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 9173 


NOR Sale, 70-B.H.P. Westinghouse Motor, 3000 volts, 50 periods, 
430 B.P.M., with brush lifting and short circuiting device, 
immediate delivery.—9158, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. э нын 5 
OR Sale, 5U-H.P. Siemens A.U. Motors, 500 volts, бо periods, 
three-phase, 730 R. P. M.; 210 H. P., D.C. ditto., 460 volts, 425 
R. P. M.; prompt delivery. — Williams & Sons, 37, Queen Victoria 
Street, London. | 292224 
OR Sale, 100-Kw. reversible synchronous Motor Generator, by 
Bruce Peebles, Ltd., 1913, P. O. side, 500/500 volts, 200 amps., 

A. U., side 2,000 volta, 60 ainps., 60 cycles, single-phase, 600 R. P. M., 
compiete with control gear. ‘The above plant has а large overload 
capacity, and would be suitable tor welding, if овец in cunjunctiun 
with suitable transformer.—8 101, ELEOTRIOAL REVIEW, 4, Ludgate 


Hill, London. : 


YOR Sale, 110-volt, D.C., Motors, 4, 74, 10, 12 and 17 H.P. — The 
Phanix Electrical Co., Ltd., 32/36, Broomielaw, 1 


(Continued on next page.) 


FOR SALE.—Continued. 


OR Sale. 135- w., 220-volt, 500 .. F. ., multipolar, compound- 
wound, 3-b' aring Generator, by The General Electric Co., 
Ltd.— The Phoenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 
| 9072 


OR Sale, 200K. v. A.. 6,600/440-volt, 50-cycle, 3-phase, oil-cooled 
Transformer.— The Phoenix Electrical Оо., Ltd., 32/36, 
Broomielaw. Glasgow. ‚ R895 


— p t ——. 


Fon Sale, 360 yards 9/12 Aerial Cable, double braided, quite 
new, 240 and 120 yards lengths on drums.— R. F. Winder. 
Belgrave Electrical Works. Leeds. | 9209 


F2 Sale, 400-cw., 500/560-volt, D.C. Belliss-Westinghouse 
Triple-expansion Set.—The Phoenix Electrical Co., Ltd., 32/36. 
Broomielaw, Glasgow. P" 8894 


OR Sale, 500-K w., Willans-Siemens, direct-coupled Set; multi- 
polar generator, 450/550 volts ; excellent condition ; seen 
fixed, working. — Williams & Sons, 37, Queen Victoria Street, 
London, | 9113 


OR Sale, 500-kw. Steam Alternator, 410 volts, 50 cycles. 
3-phase, with direct-coupled exciter, &c. Very cheap before 
removal.—The Phenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 9172 


YOR Sale, 500 Kw. 240-volt, Belliss-B.W. Generating Set. 
Available in about three weeks.— 8567, ELEOTRICAL REVIEW, 

4, Ludgate Hill, London. | 
Fr den Light Batteries, 50,000 all in sound condition, by well - 
known makers, to be cl: ared prior to stocktaking, at 48. d: z . 


1000 lots, Зв. 6d. doz.—9178, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. A 


YOUR 40-H.P. D.C. Motors, shunt, 210 volta, 700 revs., with 
. Starters, Westinghouse, £200 each; make good generators, 
4-pole.—E. Binns, 5, Osborne Terrace, Gosforth, Newcastle. 2102 


ANCARHIRE Boilers (two) for sale, each 30 feet long and 

9 feet diameter, working pressure 200 ibs. per square inch. 

Complete with the usual fittings and with Crosthwaite furnaces. 

In absolutely new condition as received from the makers (Tinker, 

Shenton & Co., Ltd.)—9154, ELEOTRICAL Bevirw, 4, Ludgate Hill, 
London. им | 


~ ee — — — = ——— — — — 


IGHTING Plant, suitable for county house, including National 
gas engine, 9“ cylinder, 16“ stroke; bi-polar dynamo, 60 
amps, 140 voite; switchboard, 58 glass cells, and batteries. A 
шше plant. Price E 230.— Apply, Ashworth’s, Castle Grounds, 
А | `9125 


OTOR for sale; D.o. 400 volta, 5 H.b.--Jackson, 19, Berners 
Street, London, W. 1. 9116 


OTOR, 12 н.р. Newton, 750 R.P.M.. 110 volt, with Igranio 
starter, three-push controls, master switch and speed 
regulator; in splendid condition. — Apply 403, Norwood Road, 
S.E. 27. 2086 


OTORS for Sale.—One 15 H. P., 480 volts, 1000 revolutions; 

one 20 H. P., 48U volts, 1000 revolutions ; one 3 H.P, 220 volts, 

800 revolutions; with starters. Can be seen working.—Apply 
М. Stephany, Stamford Works, Gillett Street, Dalston. 2080 


OTORS for Sale, 400/530 volts, D.C., 1/10 H P.—Write, Hearsoh 
_ and Co., Ltd., 84, Kingeway. . 9143 


EW Motors for immediate delivery: 5, 74, 10, 15 and 20 B. r.; 
400 / 40- volt A. C., 3-phaae, 50-period ; also 10, 20 and 30 H.E, 
Heut valt D.c —W. P. Young & Со, 40 Sanvey Gate, L»icestev. 9222 


EW Westinghouse Diesel Éngine folding makers guaranteed 

ready for immediate delivery ; skilled supervision provided 

for erection; direct-ooupled to Generator, 33 KW., 250 at 200 revs., 

if desired. First order for £7000 takes the engine.—8996, ELEC- 
TRICAL REVIEW, 4. Ludgate Hill. London. 


ICKEL Chrome Wire Driver Denhams, 36, at £1 15s.. or 

nearest offer; 500 3“ plated Church Gongs, at 158. dozen; 

large quantity of 23“ and 3“ Cast Plated Gongs, nearest offers; 1/7 

200/220 Dc. Motor, what offers? — 2038, ELEOTRICAL REVIEW, 4. 
Ladenat^ Hill. Tandan 


NE Cabinet Type Vacuum Cleaner and accessories, suitable for 
290 volt D.C. supply.— Ernest Wood, Ltd., Station Buildings, 
Stamford New Road. Altrincham. — ИША 2088 


( NE Keith-Blackman Motor Biast Fan, 18" dia., i” outlet, 


tt 


9176 


— — c ——— 


NE Paterson standard type Oil Eliminator for sale, 1350 gallons. 

per hour capacity, complete with automatic measur.ng and 

chemical supply gear, &c ; also a Paterson В type cold process 

Water Soft лег, 2100 gallons per hour capacity, complete with two 

separate osilameter measuring and chemical supply gears. &c. In 

absolutely new condition as received from the makers.—9152, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. | 


NE II- B. H.P., 210-7016, 50 periods, 1400 revs., single-phase 

Motor, complete with plain starter, pulley and slide raile.— 
Ernst Wood, Ltd., Station Buildings, Stamford New Road. 
Altrincham. | 2082 


... Саа а — ON C QM MN CM — оаа, 
NE 15-n.P., 220/250-volt, D.c., British Electric Plant Motor, 
О speed 1300 revs., with reducing gear to 400 revs.; practically 
new, £95 net.—Bernard Meggitt, Mansfield. 91 97 
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FOR SALE.— Conn 


— ————————-----}-}-:-:--—-—---—-———-—+-+-}][}:>:>:—=—= -- —-—:®:®: 
NE 50-H.P.. 460-volt. 600 В.Р M. r, bedplate, third bearing 
liquid starter, £250.— Searle & Co., Duke St. Liverpool. 2040 


— — —P6ä— — 2 
NE 70-Kw., 230-volt Dynamo, compound interpole, speed 525 

2 three-bearing machine, complete with spare armature, field- 
coil and slide rails; situated London. Drummond & Co., Middles- 
brough. 8793. 


SSH Motors, 1 H.P., from stock.—R. B. Hand & Co., 
Ltd., 63, High Holborn, W.C. 1. E 9174 


aaaea 
G Generating Sets.—Two Bisson vertical, compound 75KW., 
| 500 revs., direct coupled to E. C. C. generator. Both seta in 
first-class condition ; supplied 1914 and 1915. Price £1,126 the 
two sets.—The Premier Motor Co., Aston Road. Birmingham. 1943 


— — —— ——————————ÓM M ——— ——— M— MÀ —À 


accessories, little used, in first-class order.— A. С. Cramb, Electricity 
7209 


8 Gear (Austin R. A. F. type lighting sets): two 
10-ampere Meters two 50-ampere Meters, two. 150 Volt meters, 
also 14 Fuseholders and Fittings, 14 Switches, as from two com- 
plete boards. Everett, Edgcumbe make, New oondition; any. 
reasonable offer acoepted.—Brown, 12, Langdale Road, Greenwich. 
l 2E = 1976 


F AAA e eL" em 
Gy WITCHROARD, 6 ft. x 3 ft., polished slate, wood framed, 
solid brass fittings ; complete with voltmeter, 100/160; am- 
meter, 0/180; ammeter, ‹/80; ten-way battery charge and dis- 
charge switch ; double-pole main switches, 2v0 amps. ; mercury 
brake, motor starter, two-way volt meter switch, six main fuses 
and lightning arresters. Price 880. — Red House Garage, Per- 
ranporth, Cornwall. | 2049 


T— — —— MM + 
HREE B. T. H., 240 volt, series, enclosed Motors of 10 H.P., 495 
revs.; one new 2i-H.P., 440-volt, shunt motor, 760 revs.; 
35-Н.Р, motor, 500 volts, 850 revs., with starter.—BH. Binns, 6, 
Osborne Terrace, Gosforth, Newcastle. 2 2104 


Se E сез лышы уш cde 
Toen miles 7/18 N.A. 600 Megohm Cable, absolutely new 

with makers labels on every coil. Immediate delivery £38 
per mile. Sample sent on application.—9199, ELECTRICAL REVIEW, 
4, Ludgate Hill, London: Ni i 


WO only, 5-H.P., 460 volt, 50 cycle, 1440 revs., A.C. Motors, 
rails and starters. Pricd £48 eath.—Searle & Co., 118, Duke 
Street, Liverpool. 1977 


WO 110-Kw. Belliss-Crompton Steam Alternators for sale, each 

440 volts, 3-phase, 50 cycles. In absolutely new condition 

as received from the makers.—9163, ELEOTRIOAL . REVIEW, 4, Lud- 
gate Hill, London. | „ 


AND 2-H. P, 220-volt, D. 0. new Motors, Witton make, shunt, 
| speed 1000 and 1050 respectively. With new Starters; £31 
and £38 respectively.— Bernard Meggitt, Mansfield. 9196 


| 1 О)", and 7$-H.P. Motors, 400/230 volta, three-phase, 50 cycles, 

1400 revs., slip ring, with pulleys, brand new ; good number 

in stock, immediate delivery. — Sugden & Co., Wakering Road, 

Barking, Essex. | 1367 

i ] 5728 ft. green Poles, brand now, 70s, each, osrriage extre 
—9186, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 

| MOTORS, 110 volts, D. C., various sizes from 1} to 30 Н.Р, 

9 250 Kw. Reducer Set, 0 further 

particulars apply to Cowans, Sheldon & Co., Ltd., Carlisle. 9204 


MILES of Cable, 3/22, 8/20, 7/22; 600 meg. V. I. R. non- 
association cable. From stook.-—H. Ryan, 121, Middlesex 
Street, E. 1. Avenue 7090. | ; Eoo 9071 


H. P. Motor, 410/600 volts, D.C. ; also 30-H Р. New. Sugden, 
70 Wakering Road, Barking. 2166 


volts D.C. Motors.—Six 16-H.P. compound fan-ventilated, 
22 Mather and Platt. Motors, speed 370. Three 20H. P. 
700, all with Brookhirst starting 


fan- ventilated Royce Motors, speed 3091 


panels if required.—Drummond & Co., Middlesbrough. 


JV ↄ ↄ ⁵ðↄV dd ĩ у НЕЛЫН НЕБА 
-YOLT p.c. Motors ; all sizes, 1 to 100 H.. Ask for list.— 
9 40 E. Binns, 5, Osborne Terrace, Gosforth, Newcastle. 2101 


JJ Cu md ые ee 
à CARBON Lamps (Pope's and B.T.H. make) 220-volt, 
SOO “te ce. 1e. 9d. escu; 250 ditto, 220-volt, 25 C.P.. 24 
each. Leas 28 % and 5 % cash on delivery.—21U9, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. А : 


H P. Siemens Motor, 400/410 volts, D.C., 860 B.P.M., Á 
30 pole. — 9061, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


-VOLT p.c. Motors, new (two); 10 H.P., 1250 reve. ; 5 21 
460 1250 revs.; 121 H.P., 1000 revs. ; 30 H.P.. 800 бает 


Binns, 5, Oaborne Terrace, Gosforth, Newcastle. 


-H.P. slip-ring Motor, 2,000 volte, 2 phase, 50 ae 
600 730 R. T. , with liquid starter.—Bury Electrical ie 


Co., Ltd., Monitor Works, Bury. 


(Continued on next pags.) 
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BUSINESSES FOR SALE AND WANTED. 
Advertisements are inserted under this heading at 1s. 9d. per line. 
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ANTED, Electrical Cantractor’s Business, South  OCosst 
preferred.—2118, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


Buys well-established Contractor's Business in large 

busy town, main thoroughfare, house and shop 
attached, five men employed.—2105, ELEOTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


= |. ARTICLES WANTED. 


MAOHINERY WANTED. 


OTOR GENERATOR, 500 volts/110 volts, 130 amps. · 
Motor „ 440 volts, 3- phase, 50 periods, © 110 
volts, 200 amps., | 
20-H. P. Motor, 950 revs. i ' ; r 
Two 5-H.P. Motors, 1,440 revs. ' ; 
One 7-H.P. Motor, 1,440 revs. ` oe ae сша м 
Two II-H. P. Motors, 1,440 revs. 
All 500 volts, 50 periods, squirrel cage. | 
One 150-H.P., protected type, 3-phase, slip ring, Motor, 350 
volts, 50 periods, 480 R.P.M. 
SERVICE ELECTRICAL CO. (LLANELLY), LTD. 
New Dock, 
Llanelly. i 91 


ёл 


W SUED one 1,000 Kw., about 135 volts, 250 R.P.M. 
One 300 KW., 220 volts, 250 R. P. M. 


Both dynamos to be suitable for direct coupling to Engine 
shaft. Offers should give name of maker, number of machine, 
and full particulars on name plate, type of machine, general 
condition and location, and lowest price f.o.r. 

Only first-class modern machines will be considered. 


Offers to 9022, ELECTRICAL Review, 4, Ludgate Hill, London, 
E.C. 4. 


^ 


; ALTERNATOR WANTED. » : 


r 


.LTERNATOB, self exciting, or with e to give. 7 to 
10 k. v. A. at 200 volts, 80 to 100 periods. 


Full particulars, men price, to Ozonarr, Lrp., 96, Victoria 
Street, London, S.W 8943 


at М 
а P "oa 1 * * CARBONS. . 
E 
E 


ANTED, Carbons, Open Type :— 
18 m/m x 12 in. Cored, 
12 m/m X 12 in. Solid. 


State price. quantities, make, &., 9118. 
4, Ludyate Hill, London, Е.С. 4. 


WANTED. 
NE 60-куу. Dynamo, 500 volts, 550 Kp. M. 
О Two 2-H. p. Motors, 500 volts. 
Two 3-n.P. Motors, 250 volts. 
Stators and Shunt Regulators. 
Must be modern, by good maker, and in first-class айбор. 
Full particulars and lowest prices to PENRY BELL, Gran- 
tham. — 2055 


ELECTRICAL REVIEW, 


ALTERNATOR WANTED. 


ELT-Driven, 3-phase, 440 volta, 50 periods, with exciter. 1 
capacity from 60 to 100 k. v. A. State B.P.M., maker and 
price.—DRYSDALE & Co. LTD., Bon Accord Works, Ferry Road, 
Yoker, Glasgow, W. 9160 


Cheap prepaid Advertisements are inserted under this heading at the rate of 
9d. per word per insertion, 


TRADE RATE 1s. 9d. PER LINE. 
Box Number and ExzcraicaL Revisw address count as seven words, 


LEAROYD & SON, Bridge Works, Clapton, N.E.— Telephone : | 


. Dalston 2278; Telegrams: " Frangible, Lowolap, London,” 
buys for prompt cash every description of second-hand Generating 
Seta, Accumulators, Motors, Transformers, old Arc Lampe, Meters, 
Cable p Metals, Metallic Drosses, &o., Ко. Inquiries solicited. 
Established over 50 years. 1059 


. ©, and p.c. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. 1060 


ae LT CRIED 
ВО Lamp Globes. 94 18" x 9" top hole, by 3“ bottom hole, 
opalescent, wanted. —Atate prioe, W. Brown & Uo, 300/2084, 

Gt, Vincent Street, Glasgow, 811 


„ ARTICLES WANTED.— Continued. ~ 
EMAND Indicators wanted, second-hand, scale immaterial. 


Sizes: 25 amp., 50 amp, 75 amp., 150 amp. and 300 amp.— 
9216. ELECTRICAL Review, 4. Ludgate Hill. Tondon 


RAPHITIO Electrodes.— Wanted, small quantities of 8 and 
10 in. Give price and details.—9095, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


OTOR-Generator. wanted, 200/220-volt D.C. Motor, coupled to 
60/70-volt, 60/70-ampere Generator.—State make, price and 

fall particulars, Handley & Robinson, 165, Edmund Street, 
Birmingham. 2087 


EVILLE Cut-out, 60 cells, 100 amp., Moving-coil Voltmeter, 
500 volts. Wanted, smaller Cut-out and Cash.—W. Glover, 
Hochester Avenue. Rochester. 2131 


LD Electrio Lamps wanted. Drawn tungsten wire-type only. 
No fancy shapes. Glass parts intact. Best prices given.— 
Harrison Trading Co., 847, Harrow Road, Willesden, N. W. 10. 


NE new or second-hand, three-phase, squirrel-cage or slip-ring ` 

Motor, 25/30 H.P., 730 R.P.M., 415 volts, 50 cycles, with or 

without pulley, slide rails and atarter. —9107, ELECTRICAL кш 
4, Ludgate Hill, London. 


p Dynamo wanted, 4 to 6 volte, 3500 amperes, excite 
220. volta, 580 revs.— Herbert J ames, 58, Holland Road, W. 14. 
2096 


TINUM Sorap wanted for spot cash. We purchase Platinum 
and give the highest market price. Call and be convinced 
before selling elsewhere. Parcels by post, prompt cash per return. 
The original firm.—The Depót, 156,.Charing Cross Road, London, 
W.“ Established 1850. 2072 


EQUIRED, one 15/17-Kw. Generator, shunt wound, for 300 v.— 
Prices and particulara to Lea, Son & Co., Ltd., Pengwerne 
Works, Shrewsbury. 2067 


8 TEAM Generating Plant. A. O., 25 cycles. Must be over 300 KW., 
180 Ibs. steam pressure.—9 142, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


ANTED, at once, all sizes of new D с.о. Copper wires, from 

11/19 S. W. G. inclusive. Also 21/42 S. W. G. all coverings. - 
Small quantities or complete large stocka purchased tor prompt 
caah.— Western Engineering Co., Swansea. 7818 


ANTED, DC., compound Dynamo, 20/30 | KW., 920 volta, 
direct. coupled to petrol or paraffin engine. — Send full par- 
ticulars, including maker, age. price and accessories included, &c., 
to R. W. Weekes. Max vell House, Arundel Street, W.C. 2. 2157 


ANTED, Electrical Sets, all sizes, boilers, accumulators 
dynamos, motors, &o.; also scrap cable and metals. 
Complete plants purchased.— Williams & Sons, 37, Queen Victoria 
Street. London, Е.С. 4. Telephones : 3938 City and 834 Hop. 8574 


ANTED, for cash, about 1 cwt No. 38 gauge instrument wire 
copper, double-covered silk ; anycolour.—1959, ELEOTRIOAL 
Rivrew. 4. Ludgate Hill. London. ` 


ANTED for immediate delivery, protected type slip-ring 
Motor. with starting gear; one 250-nB.H P., 100/149 volte, 
8-phase, 50 periods, speed 250 R.P.M.—Full particulars, giving 
makers name and machine number, with outline drawing and 
lowest price, to 9181, ELECTRICAL REVIEW. 4, Ludgate Hill. London. 


ANTED immediately, new or second-hand, А.С. Transformer’ 
2-phase, 50 cycles, primary 2000 volta, secondary 200 volts’ 
capacity 100-200 KW. State make age and where seen. Dunlop 
Rubber Co.. Ltd.. Alma Street, Coventry. 9168 


ANTED, Makers of all Electrical Porcelain, who can deliver 
early.—2089, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, Megger, 250 or 500 v., in good order.— Particulars 
to Е. Stanfoid, 6, Crieff Road, Wandsworth. 2 69 


ANTED, one new. or second-hand Plating Generator, capable 

of delivering about 3,500 amps. continuously at 4 to 5 volts, 

— Send full description, including make, age, speed of machine oon- 
dition, price and where can be inspected, to the Purchasing Dept., 
Gramophone Co., Ltd., Hayes. Middlesex. 9114 


ANTED. one second-hand Gas Engife, about 220 B H. p. 
Must be first-class make, in good running condition. Also 

one D.C, compound-wound Generator, about 170 KW., 460-v.— 
Send all full particulars to Baxter & Impey, 64, Dudley Street, 
Birmingham. 1938 


ANTED, one slip-ring type, 200/400-volt, 50 ~, single- 
phase Motor. about 74 horse-power, complete with 
graduated starter, with no-volt release, also elide raiis: also 
any 200-volt, 100 ~, single-phase, squirrel cage type Motors 
up to 5 horse-power, complete with starters and slide rails.— 
Church Brothers, Chertaey. 2140 


ANTED, one 15-H P., 500-volt, 3-phase, 50-period Motor, 
either squirrel-cage or slip-ring, 720 or 960 reva., with 

starter in good oondition; also one 30-H.P., 2-phase, 200-volt, 
50-period, slip-ring Motor with starter. Please state price and 
condition and where can be inspeoted.—Chriaty Bros. & Co., Ltd., 
Chelmsford. 9133 


rác HMM —— — — — — 
ANIED, Plating Dynamo, 1000/2000 sups., 10/5 volte, 
| recent type. carbon brushes; good condition casential._— 


enr Messrs, Capper Pase & Son, Ltd., Bedminster, Bristol. 9066 


" ANTED, two 10 to 15:R P. Motors, 160 volts, n.9. 9110, unc. 
taloak BEVIEW, 4, Ludgate Hill, London, 


I (Continued on nest page.) 
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ARTICLES WANTED.—Coniinued. 


ANTED, 1 or 2-H.P. А.С. Motor, 205 v., bO periods, single- 
phase. —J. M., 86. Park Road. Chiswick, W. 4. 2176 


ANTED. 4 to 5 Kw., direct-ooupled, petrol or paraffin Lighting 
Set and battery.— Full particulars, John Richards & Co., 9, 
High Street, Burton-on-Trent. 9197 


Wav, te/20:317. 4.0. Motor, 300 volta, 3-phase, 50 periods, 
complete with starter and slide rails.—Geo. Cohen, Sons 
and Co., 600, Commercial Road. London. E. 14. 


ANTED, 100/15C-kw., 3-phase, 50-cyole, 440-volt Alternator, 
complete with engine to work at 160 lbs. sq. in. pressure.— 

Apply, Edmi-ton, Brown & Co., 219, St. Vincent Street, Glasgow. 
9150 


ANTED, 210 and 480- volt, D.C., new or бө second-hand 
Motors. State epeed, windings, if with rails, pulleys and 
starters.— Bernard Meggitt, Mansfield. 9196 


ANTED, 250-Kw. Steam driven Generating Set, consisting of 

| Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct coupled to three-phase Alternator, 550 volta, 
50 cycles.— Western Engineering Company, Swansea. 7861 


1961 


and 8-H.P. Motors wanted, single-pbase, 50 or 60 eycles, 105 or 
210 volts, with starters and slide rails. State speed, pulley 
d ameter, make, price. —Broadoak, Т eighton Burzard. 906t 


£30 


Road, Liverpool. 


PER Oz. paid for clean Platinum Scrap. Call or post 
parcels, cash per return.—Lawrence L. Stern, 71. London 
Eatablished 25 years. Bankers' reference. 2110 


 WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


RENFREWSHIRE. 


T° be sold by private bargain, the corn and wool mills 
(having a floorage of 7,000 square feet or thereby) known 
as Calderglen Laundry, with all water rights, situate at 
Calder Glen, and about 1, 200 yards from Loch winnoch Station. 
The premises are suitable for Joinery or Cabinet Making 
works, or Turnery for wood or light castings. The engine and 
boiler, which are the property of the outgoing tenants, may be 
acquired by valuation. 
or further particulars, apply to J. A. CAMPBELL & LAMOND, 
C.S., 2, Albyn Place, Edinburgh. who have the Title Deeds. 
and with whom offers are to be lodged. 9179 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


[March 5, 1920. 


MISCELLANEOUS 
Advertisements are inserted under this heading at is. 9d. per line. 


N old-established firm of electrical engineers in London making 

a speciality of Armature Winding, with a special female 

department for this work. would like to hear from anyone requir- 

ing work of this kind in quantities. Highest class workmanship 
only.—9202, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


NLECTRIOCAL Engineering Co. will undertake the assembling 

of Ceiling Roses, Cut - outs. &o. in large quantities. We 

supply brass parts or make up own material. Referenoes.—2090, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RITH'S Engineering Co. Ltd., have now removed to 83, 
Kingsway, W.C. 2, and their new telephone number is 
Gerrard 1106. 9131 


EPETITION Work.—Our new works, Salusbury Road, are now 
fuly equipped to manufacture instrument, cases and small 

wood work of every description in large quantities. May wequote you? 
A. P. S., Ltd., W. Dep., Publicity Ho., Bucknall St., W. C. 2. 8921 


ANT ED. Instrument and Apparatus Making, coil winding, 


brass finishing, assembling, fitting, turning, screw and gear 


cutting, repetition work, small pattern making, repairs and experi- 
mental work, &c.; large or small quantities; power and lightine 
installations — The Tel-Electric Co., 56, Rosoman Street, E.C. 1. 2097 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p.m. Wednesday. 


PHONE Но войн 6094, Езт. (869. 


R. BOWDEN, 
PATENT AGENT, 
ELT 2. CO.. 


ié ems 
John E. Raworth & К 
Queen Anne's 


Ohambers, 
The N — 8.9. ', 
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Ё RESISTANCES 


For Calibration and Experimental Work. 


INSULATION 


T HONE ORDERS 


A SPECIALIT Y 
""NORTH:895:* 


We manufacture Resistances for Meter Testing, Photometic 
Work, Wireless Telegraphy, Cinematograph, Theatre Dimmers, 


Arc Welding and for all purposes. SMALLEST ORDERS 


Please address your enquiries te :— 


THE CRESSALL MANUFACTURING CO., |f Mica уел Se id 


40 & 41, Staniforth Street, BIRMINGHAM. 
- | MICA HOUSE, OFFORD ST LONDON.N.I. 
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HALF-WATT LANTERNS 


OF EVERY DESCRIPTION. 


PROMPT LY DEALT WITH 


WE CAN SUPPLY 


All Conference 


INDIRECT FITTINGS. 


We have a good range 


of Indirect Fittings Lamps at 
with Alabaster, Radiac Recognised Trade 
and Moonstone Bowls. | Terms. 


IN ALL SIZES. LARGE STOCKS. 


70821.—SUITABLE FOR HALF-WATT LAMPS UP TO 500 WATTS. 


Please send us Your Enquiries. Satisfaction Guaranteed. 
ESTABLISHED 1839. 


J. & W. B. SMITH, Ltd. 


15, 17, 19, 21 & 23, .Farringdon Road, LONDON, E C4. 
LONDON. GLASGOW. | MELBOURNE. PARIS. BRUSSELS. 
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OFFICIAL NOTICES. 
Latest tine for receiving, 5 p.m. Wednesday. 


: 3 JC k 
PLYMOUTH CORPORATION. 
T HE PLYMOUTH CORPORATION are prepared to re- 
ceive Tenders for the supply of :— 
а) Turbo-Alternator. : | 
(0) Converter. 
40) Battery Booster. | 
Specifications and Forms of, Tender may be obtained from 
the undersigned. ` и | 
Applicants must state the Sections required and make a 
deposit ‘of £1 for each Section, which will be returned after 
receipt of & bona-fide Tender. 
Sus to be delivered by Marca 18th, 1990. 
. (Signed) E. С. OKELL, 
Б, Borough Electrical Engineer. 
Prince Rock, Plymouth. | 
February 24th, 1920. = 9087 
EIS ыа I cat ж EL I СС TEI ICRI I LE 


COUNTY: BOROUGH OF HALIFAX. 


T НЕ TRAMWAYS AND ELECTRICITY COMMITTEE 
ok the Halifax Corporation invite Tenders for the supply 
of e following plant required in tbeir Electricity Depart- 

1 ment:— 
Contract No. 19: One 10,000-kw, Turbo-alternator, com- 

plete with Condenser. 


Specifications and Forms of Tender may be obtained on 
| application to Mr. W. M. Rogerson, M.LE., Borough Elec- 
trical Engineer, Electricity Works, Foundry Street, Halifax. 
Tenders, endorsed ‘‘ Electricity Works Contract No. 19," 
must be sent to the undersigned not later than 19 o'clock 
noon бп Fripay, Marca 12th, 1990. 
The person. whose tender is accepted will be required to 
8 the Fair Contracts clauses adopted by the Corpora- 
ron - 4 


The Committee do not bind themselves to accept the lowest 
or any tender. | 
Y By order, 


NO eco % PERCY SAUNDERS, 


| Town Clerk. 
Town Hall, Halifax. 
February 17th, 1920. i 9016 


CITY AND COUNTY OF BRISTOL. 
Guardians of the Poor. 


ELECTRIC LIGHTING. EASTVILLE INSTITUTION. 


HE GUARDIANS invite Tenders for Electric Light Wiring 
| and Fittings at Kastville Institution, described in the 
lrawings and Specification prepared by their Engineer, Mr. 

eH. T. Sully, Seottish Widows’ Buildings, Baldwin Street, 
Bristol, from whom full particulars may be obtained after 
payment to the undersigned pf a deposit of £2 2s., which sum 
will be returned to each person making a bona-fide tender in 
accordance with the terms of this advertisement and the 
contract. | 
On production of the receipt of the undersigned for this 
deposit, the Engineer will furnish two copies of the Specifica- 
tion, Schedule of Lights, and Form of Tender, and will show 
and explain the Drawings, and give any other information. 
The Form of Contract may also be inspected at the office of the 
" Consulting Engineer. 


Every Tender must be in the prescribed form, and must be | 


forwarded to reach me not later than 12 o'clock noon on 
Мохрлү, Marcu 22nd, 1920. The Guardians do not bind them- 
selves to accept the lowest or any Tender, but in the event 
of their proposing to accept a Tender, they reserve to them- 
selves the right to require the person or persons making such 
Tender to furnish such security as they may think necessary 
fcr the due execution of the Contract. 
By order, 


J. J. SIMPSON, 
Clerk to the Guardians. 
St. Peter's Hospital, Bristol. . 
March Ist, 1920. 9189 


MOUNTAIN ASH URBAN DISTRICT COUNCIL. - 


. . A Btectricity Department. ө 
HE MOUNTAIN ASH URBAN DISTRICT COUNCIL 
invite Tenders for the following :— 

Transformer Plant. 
High and Low Tension Switchgear. 
3-core and 4-core Armoured Cable. 
Overhead Line Material, consisting of Wood Poles, Insula- 
tors, Pole Fittings, Street Light Fittings, Copper Wire. 
| Specifications and particulars may be obtained on applica- 
tion to E. W. Jones, Electrical Engineer, Electricity Depart- 
ment, Ynysybwl, near Pontypridd. 


Tenders, endorsed '' Tender for Plant," to be delivered not | 


later than Marca 20th, 1920, to the undersigned. 
The Council do not hind themselves to accept the lowest or 


] any Tender, 
A, PINCOMBE. 
Lieth fa the Council, 
Town Hall, | 
Mountain Ach. 


March nd, 1990. 9188 


AND STRIP, 


(March 5, 1920. 
RHONDDA URBAN DISTRICT COUNCIL, 


Electricity Department. __ 


A.C. HOUSE SERVICE METERS, CABLE, 
JOINT BOXES, &с. 


HE ELECTRICITY COMMITTEE of the Rhondda Urban 

District Council invite Tenders for the supply of House 
Service Alternating Current Meters, Cable, Joint Boxes, Com- 
pound, Cut-outs, &c., for the year ending March 31st, 1921. 


Section A.—a.c. House Service Meters. | 
Section B.—Mains and House Service Material. 


Specifications and Form of Tender may be obtained on 
application to Mr. J. M. Bowman, Electrical Engineer, Elec- 
tricity Works, Porth, Glam. | 

Tenders, addressed to the Chairman of the Electricity Com- 
mittee, Council's Otfices, Pentre, Glam., must be sealed and 
endorsed Tenders for Meters, or ‘‘ Tenders for Mains and 


| House Service Material," and delivered to the undersigned 


not later than 12 noon on WEDNESDAY, MARCH 31st, 1920. 
The Committee do not bind themselves to accept the lowest 


or any tender. 
| WALTER NICHOLAS, 
Clerk to the Council. 
Council Oflices, 
Pentre, Rhondda, Glam. 
February 2th, 192). 9128 


BOROUGH OF BEDFORD ELECTRICITY DEPARTMENT. 


ENDERS are invited, from British Manufacturers only, 
for the supply of Electricity Meters and. H.T. and L.T. 
Cables for the year ending March 3lst, 1921. 

Specifications and Form of Tender may be obtained from 
Mr. R. W. L. PHiLLIPS, Borough Electrical Engineer, Electri- 
city Works, Cauldwell Road, Bedford, on receipt of а deposit 
of £1 18. (one guinea), which will, after the Council have en- 
{егей into а contract, be returned, provided that а bona-fide 
Tender has been sent in. | 

Tenders must be delivered, sealed and endorsed to the 
пене not later than 12 noon on SATURDAY, ArRIL 3rd, 
1‹ 


The Council do not bind themselves to accept the lowest 
or any Tender. 
. CHAS. STIMSON, 


-^ — - t 


Town Clerk. 
, Town Hall, | 
i Bedford. 
February 27th, 1920. 9139 


CITY OF LINCOLN. 


HE LINCOLN CORPORATION invite Tenders for the 
supply, delivery, and erection of the following plant 


‘for the St. Swithin's Power Station :— 


Section D.—Pipework. 
Section J.—Motor Generator and Switchgear. 

Specifications and other particulars may be obtained by 
Manufacturers on application to the Consulting Engineers, 
Messrs. Preece, Cardew & Rider, 8, Queen Anne's Gate, 
Westminster, S.W. 1. 

Copies of the specifications can be seen at the office of the 
City Electrical Engineer, Mr. SranLey Окса, Brayford, 
Lincoln. | 

Tenders, upon the prescribed forms, must be delivered at 
the Town Clerk's Office, Guildhall, Lincoln, not later than 
11 o'clock noon on THURSDAY, APRIL 8th, 1920. ; 

An official receipt must be obtained for any tender delivered 


by hand. Tenders sent by post must be registered. 


The Council do not bind themselves to accept the lowest 
or any tender. 9159 


F. WIGGINS & SONS. 


Telephone. Avenue 2248 
FOR INSULATION. 
Largest Stock in the World. 


102, 103 а 104, Minories, LONDON, Е.1. 


HOOPER'S 


Tolograpb & India-Rubbor Works, Ld. 


5, ÜRAPERS' GDNS, LONDON, E. 0. 2. MILLWALL DOCKS, 
(Established 1860. ) LONDON, Е. 14. 
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March , 1930. ] 


POLISHING MOTORS. 
СС“ 


DIRECT CURRENT 


Voltages | 100/440. 


EARLY DELIVERY 


$ H.P. up to 34 H.P. 


PHONE: LONDON WALL 3840 


MADE IN OUR BRITISH FACTORY. 


_S.G.LEACH & CoLTD 
Electrical Engineers & Manufacturers 
26-30 ARTILLERY LANE 
LONDON. E.C. 


— 


A High-grade 
Witch at a Competitive Price. 


The J- amp. switch shown is an ex- 
ceedingly fine one; equal in every 
respect to the best on the market, 
ut lower in price. All parts are of 
substantia] construction and de- 
7 with the object ot giving last- 
a service. It is a switch which will 
отепа itself to all interested 
igh- grade installations. 


W | 
3 quote keen prices, especially for 
sam 3 and will be glad to send a 

ple for inspection. Ask us to do so. 


Z’ | 
ELECT RIC LAMP МЕС. Co., Ltd., 
50 eneral Supplies Department, 
— ыс. 5 
ML M 
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JA PITMAN'S 
TECHNICAL BOOKS. 


WIRELESS TELEGRAPHY. 


By W. Н. MARCHANT. New edition, thoroughly revised 
and brought up-to-date. A practical handbook for the 
use of Operators and Students who already possess some 
knowledge of electrical science. With 201 illustrations, 7/0 


| net. 


THE BAUDOT PRINTING TELEGRAPH 
SYSTEM. 


By H. W. PENDRY. New edition, thoroughly revised and | 


biought up-to-date. With 72 illustrations of the latest 
models and diagrams, 8/- net. 


STORAGE BATTERY PRACTICE. 


By R. RANKIN, B. So., M. I. EE. A practical handbook on 
the manufacture and properties of electric accumulators 
and their installation and operation. Especially useful to 
the engineer who is responsible for the operation and 
keeping in order of storage battery plant. In demy 8vo, 
with 81 illustrations and tables, 7/6 net. 


ELECTRIC MINING MACHINERY. 


By S. WALKER, M.LE.E, МІМ.Е, Ko. Contains 46 
chapters, commencing with prime movers, and ending 
with signalling, telephony, shot-firing, &. Every branch 
of mining now available for the introduction of electrical 
machinery is embraced. In demy 8vo, with 132 illus- 
trations, 12/6 net. 


PAPERS ON THE DESIGN OF. ALTER- 
NATING CURRENT MACHINERY. 


By C. C. HAWKINS, M. A., M. I. E. E., S. P. SMITH, D. Bo. 
M. I. E. E., and S. NEVILLE, B. Sa. Consisting of Four Papers, 
dealing scientifically and practically with problems arising 
in the design of alternating-current machinery from the 
point of view of the practical designer. Complete іп one 
volume. With 95 illustrations, 18/- net. 


ELECTRIC TRACTION. 


By A. T. DOVER, M. I. E. E., A.Amer.L.E E. A Treatise on 
the application of Eleotric Power to Electric Traction on 
Railways and Tramways. With 518 illustrations and 
5 folding plates, 21/- net. (Write for descriptive leaflet.) 


ELECTRIC MOTORS & CONTROL SYSTEMS 


By the same Author. A Treatise on Eleotrio Traction 
Motors and their Control. With 315 illustrations, 18/- net 


CONTINUOUS CURRENT DYNAMO DESIGN. 


Ву H. M. HOBART, M. I. C. E., M. I. M. E., M. A. I. E. E. Con- 
tains complete designs in tabulated form with tables and 
the necessary data. With 106 illustrations, 9/- net. 


ELECTRIC MOTORS —Continuous, Polyphase 
and Singie-phaso Motors. Their Theory 
and Design. 


By the same Author. А thoroughly comprehensive treatise. 
With 798 illustrations, 21/. net. 


INSULATION OF ELECTRIC MACHINES. 


Ву Н. W. TURNER, M. I. E. E., and Н. M. HOBART. А 
practical handbook for electrical engineers. With 162 
illustrations, 15/- net. 


THE VENTILATION OF ELECTRICAL 
MACHINERY. 


By W. H. F. MURDOCK, B.Sc. This book discusses the 
problems of overloading, heating and cooling, with valuable 
suggestions. With 30 illustrations, 3/6 net. 


Write for Complete List of Engineering Handbooks 
and Textbooks, post free from 


SIR ISAAC PITMAN & SONS, Lid. 


1, Amen Corner, LONDON, Е.С. 4. 
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ROM tthe retailers’ 

point of view the Zz is 
an ideal lamp, for apart 
from the satisfaction it gives 
to the consumer, it is very 
strong mechanically, and so 
can Бе handled without 
risk of the filaments break- 
ing, or becoming detached 
from their supports. Break- 
ages in transit and during 
storage are extraordinarily few. 


By the way, we are now issuing “7” 
Lamps in attractive coloured wrappers. 
How about a number for stock ? 
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VO UE M] A/T IS" PATENTS wet 2/515 (ов 
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Get the Z” Lan p List & Trade Terms. 


THE “Z” ELECTRIC LAMP MFG. CO., LTD., 


Sales Office & Works: Southfields, London, S.W.18. 


DEPOTS: 
HURCH S 


I COLMORE ROW 


(March 5, 1920. 


A New Clear 10 „ 
Air-Drying Varnish. | 
We have brought out a new clear | 
air-drying varnish called Sterling ү 
'"Copad.'" You will find this WM | 105 
superior to shellac and other Nee 
finishing varnishes with a spirit 
base. 


Sterling “Сора” 


dries with a hard, glossy, flexible 
coat, and is oil, acid and moisture AT 
proof. Write for prices :— WU UT 

ү | 


gW THE STERLING VARNISH CO., M 
| 196, Deansgate, Manchester. M 


“A POWER SAVER for POWER USERS." 


=- 
|o e 


You will never ob- 
| tain the full benefits 


of— 


ELECTRIC 
POWER 
DRIVING 


unless you use the 
kind of drive best 
E E suited to 

EA. li AR May we design 


such drive for you ? 


WESTINGHOUSE-MORSE 
ROCKER-JOINT 


CHAIN DRIVES 


Would improve and increase your output, 
saving you money for useless power 


ISNT IT WORTH CONSIDERING? 


— 


Send for Latest Catalogue (El / 120), to 


THE WESTINGHOUSE - MORSE 
CHAIN COMPANY, LTD, 


Letchworth Hertfordshire. 
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Бареа, Museum 333. 
Å Commelac, 
| ed. London." 
B LTD., 


— ИГ ACCESSORIES 


9, Diana Place, Euston Road, London, N.W.1. 


MANUFACTURERS, WHOLESALE and EXPORT. 


Daily you are faced with trouble in obtaining your 


Accessories ! 
WHY ? 


Museum 333. 


C. E. A. wii tell you. 


Write for our March List. 


\ 


Arc Welding Sets: Compressor Sets: 


Salvage Pumps: Auxiliary Ships 
Lighting : Marine and Stationary Sets : 
Switchboards: Country House Lighting. 


5 H.P. to 450 H.P. 


pæ — 
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Agents :— | 9 d 
GLASGOW De а Nan з Мер n Aber Engineering Co. “8 a 
CARDIFF ete Mail Chambers Wembi. AIRED: ) 
P t 
.. D | 
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“WESTMINSTER” 
ARC LAMPS. 


PROCESS-ENGRAVING, PORTRAITURE, 
For DRAWING OFFICE PRINTING, 
PROJECTION, ENLARGING and 
FILM-PRODUCING. 


(Many other patterns.) 


Sole Manufacturers: 


THE WESTMINSTER ENGINEERING CO., Ltd., 
Victoria Road, Willesden Junction, London, 


Telegrams : Telephones: 
“ Regency, Phone, London." Willesden 14700. 


WE CAN HELP YOU TO 
INCREASE YOUR PRODUCTION 
— — — — 9 ——À—À—— 


—— ————— — —— — 


ARTHUR PREEN & Co. Ltd. 


fiy 


MANUFACTURERS ОЕ 


1787 11 5 008 
———— 


CROWN WORKS, 
‘Cricklewood Lane, 
LONDON, N. W. 2. 


SCREWS. 


— p] 
Brass turned parts to 
requirements 


Any type of Brass Machine- 
cut Screws, Terminals. etc. | your 


Accessories, Conduit, Cable, 
Dynamos, Motors, Heaters, 
Bells and Bell Wire, 
Half-watt Lamps 
and Fittings. 

GOOD STOCKS. OUIOK DELIVERY. 


BRANCH : 
1, MIDDLE PAVEMENT, NOTTINGHAM. 


DUGDELLS PATENT MOVABLE 
FITTINGS. 


Fig. 221. 


HUNDREDS OF PATTERNS. СА 


Thousands of Repest Ordors. 


See Full Page Second Issue of 
| * Electrical Review” each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


EVERYTHING ELECTRICAL 


LESTER & BROWNE, 


(March 5, 1920. 


A Sound ELECTRICAL TERMINAE | 


SMALL, SUITABLE FOR 
TELEPHONE uU 
LINES. ; 


WITHOUT 
SOLDER 
USED FOR 
FUSE WIRES, 
CABLES 


AND 
WIRES 


Of ап 
Descriptions. 


OTHER SIZES FROM j" TO &“. 
Send for List and Full Particulars. 


ROSS COURTNEY “л; 


ASHBROOK WORKS, LONDON, н. 


WIRE ^» TUE 


— For — 
ELECTRIC HEATING. DEVICES, 
ELECTRIC RESISTANCE UNITS, 
and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL, 
NICKEL-CHROMIUM, 
NICKEL-MANGANESE, 
NICKEL-COPPER, 


NICKEL-CHROME-STEEL, 
NICKEL-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY,| 


. Mills: Morristown, New Jersey, U.S. A. 
Cable Address : Elalco, New Vork. B.C. (5th Edition) ; Lieben. 
London Office: b, CHANCERY ГАНЕ W.C. 2. 


W. MACKIE & 00. 


1 29, 1 at. 1 33. 
— * 


| ә є 


ОМЕТ. 
ETAL 


MARHEACTURERS 


DYNAMOS & MOTORS, 
ano WIRELESS COMPONENTS. 


— — — 
An Efficient Staff for Breakdowns. 


WE CAN DELIVER FROM STOCK 


JUNCTION BOXES| 


INTERCOMMUNICATION TELEPHONES. 


THE TELEPHONE & MICROPHONE CO, LTD. 
SUTTON, SURREY. 


We make 


WATER TURBINES 


to suit any condition». 


CENTRIFUGAL PUMPS for all duties. 


Write for Particulars to— 


GILBERT GILKES & C0., L™- Kendal. 


VO 
Qi 
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N- K О-К 
REDUCTION „ PRICE 


of the 


FOUR LIONS. 


INCREASED PRODUCTION and OUTPUT ENABLES US 
TO ANNOUNCE A REDUCTION IN PRICE as shown below. 


WRITE FOR OUR SPE ОГАШ. Y 
ATTRACTIVE TERMS TO 
WHOLESALER & RETAILER. 


SPELLS 


N-K GRILL & BOILER. 


LOADING: 1000 Watts. 
FINISH: NICKEL PLATE. 


59/6 | THROUGHOUT 
DELIVERY 
FROM 


N-K NON 51 Ibs. 


STOCK, — 24. 


N-K KETTLE, 2; Pints. 
COPPER 


35/- 


NICKEL PLATE © — 
N- 


K BOILER, 1000 Watts. 


(SUBJECT). | 2e (SUBJECT). 


— NAPIER- “KIMBER, L” | сілѕеом: 
St. GEORGE'S HALL, 
109, GREAT PORTLAND 12 J. A. KINNAIRD & Co. 
BRADFORD, 
YORKS. | LONDON, W. 1. 10, BLYTHWOOD 
‘Telegrams : “ APIERIMBER 'PHONE, LONDON." SQUARE. 


Telephone : MAYFAIR, 3860. 


Phone: 1686. 
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PRECISION SCREW 73 I? 


MACDONALD ROAD. WALTHAMSTOW, LONDON £7. 


QUALITY 
PRICE 


E | SERVICE 


|\\' 


GOVERNORS 


are а Speciality of ours. 


WILSON HARTNELL & CO. Ltd., 
LT WORKS, LEEDS. 


The Croft Granite, Brick & Concrete Co., Ltd., 


| CROFT, near LEICESTER. 
| CROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT. 


POWER PLANT. 


JAMES GORDON & CO., 
Queen'8 Hone, 
Kingsway, W.C.2 


E u плаш TIT 


Give Highest Efficiency for 


ELECTRIC Wen OVENS, &c., &c. 


'HOBDELL, WAY A CO., Ltd., 575557 nes LONDON, E- t 


RIGHT AT THE FRONT. 
he ADAPTABLE’ Earthing and Bonding Clip. 
Absolutely the only Clip on the market that Tel. 
Pil ft anf size Conduit, Cable, or Pipe. 5635 О 
HANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. (Ог your Supplier.) 


M ETERS " cea d &c. 
GEORGE KENT, LTD., 


199, HIGH HOLBORN, LONDON, W.C. 1. 


The “REX” SHADE HOLDER. 


A much-needed invention. Can be fixed and detached instant! Ин o Screwed Ring required. 
90 per cent. Time saved in detaching or fixing Shade to Holder. “Retail 369. per ir Gross. 


LAMP LOCK. 


Makes хаті Lamp soli solid "i the Holder. 
ade in thickness, 1". A i". 


REX IMPORT COY., Ltd., 202, Bath Street, GLASGOW. 


NAME PLATES- 


ENCRAVED CAST ГОДУ СЕ PRINTED 
BRASS LOPPER ALUMINILEN ГИЈА C 


LONDON LABEL С° шо 


AFYLARLEY WORKS, BECKTON RPE 


HATCHAM MFG. CO., LTP. 

314, Gray's Inn Road, W. C. 1. 
Adaptors, Tumbler Switches, Flex 
AALL ELECTRICAL SUPPLIES. 


CANDLE LAMPS. 
Conduit, Cable and Accessories. 
SOUTHERN ELECTRIC CO., Ltd., 


10, Bush Lane, annon Street, LONDON, E.C. 4 
one: CITY 7910 


WATCH THIS SPACE 


for our new address and addresses of our provincial branches. 
in the meantime you know where to find us. 


LESTER & BROWNE, 
Wholesale Electrical Engineers, Manufacturers and Factors. 
"Phone: М№овтн 2883. 


SWARREN, LIMITED, 


Electrical Power Engineers. 


SPECIALISTS IN REWINDING A.C. and D.C. MACHINERY. 
Phone: Holborn 1164. $, 10 4 11. Phemix Place, Мона! Pleasant, W.C. 1 
ARS SMALL 


| SCREWS = 


H 8 ENGINEERING Co. 
RIETOR, E. J. DELFOSSE), 
»Phone: Holborn 1612. ^99, PENTONVILLE ROAD, LONDON, N. 1. 
. 


CAPPER PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL PRAD of ai! Grades 
BUYERS O 


LEAD ASHES & LEAD RESIDUES from ACCUMULATORS. 


** Pass, BursToL." Telephone 8475. 


кары - - ani 


(Pat. 2065718.) 


The ELLCO 


ts theft, vibration, bad contacts, and is invisible 
vx". Retail price 25s. per 
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SIMPLEX CONDUITS 
& FITTINGS.? 


T has been well said that the price 

of Libertv is eternal vigilance. The 
price of freedom from troubles in 
the erection and use of electrical con- 
ductors is the current price of Simplex 
Conduits, Fittings and Accessories, 
‚ That freedom also is purchased by 
the same eternal vigilance in all the 
processes of manufacture. The price 
includes not only value in material 
things, but the added value that is 
contained in 21 years’ of experience, 
in the selection of the fittest and the 
elimination of the “good enough.” 


SIMPLEX | 


HEAD OFFICE AND WORKS: 


GARRISON LANE, BIRMINGHAM, 
LONDON: 113-17, CHARING CROSS ROAD. МС 


MANCHESTER: 16, Corporatios St. LIVERPOOL: - 96, Whitechapel. 
GLASGOW:  . 72a, Waterloo St. LEEDS: . - 6, Whitehorse St. 
NEWCASTLE: - 61, High Bridge. SWANSEA: . 5, College St. 
BRISTOL:  . 10-11, Denmark St. CARDIFF: - 4, Westgate St. 
SHEFFIELD: =- = 281-3, Attercliffe Common. 
NOTTINGHAM DISTRICTS: H, M. Davis, Representative, 


SOLID BRASS 


CONTACTS, BURGLAR ALARMS 


FOR DOORS AND WINDOWS. — 


NEW STOCKS. SUPERIOR QUALITY. BRITISH MANUFACTURE. 


IMMEDIATE -" DELIVERY. 


PRICES SUBJECT 
TO OUR USUAL 


TRADE DISCOUNT. 


E 50360. 


E 50366. 
| ; lity. Ball pattern, Brass Base, 
B i Base, with Meta! Best Heavy Qua | 
Trigger 5 5 and shutting, with Nickel Silver Springs for doors or windows, 
4j- each. i 46/- per doz. to ring whilst open, 
с S9901 3/6 each. 40/- per doz. 
Ditto, to ring on opening only, 
4l- each. 46/- per doz. 


alk Stadelmann & Со 


GLASGOW MANCHESTER ] 
C eee 


LONDON _ 


м„——_—-———————— ллы ee 
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po CABLES 


(INDIA-RUBBER, BITUMEN and PAPER INSULATED). 


2 * 2,1 x 06, 1 x 022. Four- 
core L. T. Lead-covered Cable. 


125 sq. in. Triple Concentric, 


`05 sq. in., 3-core round Conduc- 
low-tension, Lead-covered Cable. 


tors, E. H. T., Lead-covered Cable. 


'4 sq. in. Concentric, Low Tension 


Lead-covered Cable. 


The Macintosh ntosh Cable Co., 


j Electrical Engineers, Cable Makers and Contractors, m. 
BL ОКОМ; м LIVERPOOL. 
i Ashbourne Road Mills. 22/3, Jewin Street. Rice Lane, Walton. 
| Lark Barb." Conductor Liverpool.” 


Telegrams—“ Macintosh Derby." 
Telephones —1200 I Derby. ^ 1603 City. 73 Walton. 
e ve 
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Inn po» W a Yar it 


Good Lighting is as important 

to Industry as good workers and 

good machinery, because without 

good lighting neither man nor 

machine can work rapidly and 
efficiently. 


~ 


a ™ EE Cam ew or — — Өл 


E 1 
AM: ШИШ 
"P. [Г HI t- þig 
s ee * 

i 1272 


British made in 
Rugby, England 


HALF-WATT TYPE 


Electric Lamps 


ensure ideal lighting in factory, 
works and mill. They give 
Arc lighting effect with Incan- 
descent Lamp simplicity. Instal 
Mazda Lamps exclusively andhave 
‘daylight’ illumination at all hours. 


Lighting Advice Free. 


The Lamps fr Industrial Lightings 


478 


Che BRITISH THOMSON-HOUSTON Co. Ltd 
11, UPPER THAMES ST. LONDON, E.C.4 
Werks Rugby. Branches in all large towns. 


pae ect A | 
c р a We are Specialists in Good | 
e 


On Lighting. We design and make 


Mazda House is the Home of 
Reliable Wiri i 

iring Accessories. Scientific Lighting Appliances 
and Fittings as well as the Lamps. 
Lighting Advice and Plans on 
"eques, 


Send us your enquiries for ever; 
thing electrical you require 
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RESISTANCES 


have Unbreakable, Jointless 
and Rustless Grids, and are 
Guaranteed for Five Years. 


е 
ә . 


Ж SEP y 
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Descriptive Pamphlet on Request. 


t S, 
? MEME 5 
, Pift 


Sele Makers: 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


London - =» Donald H. Scott, 10. Arthur Street. Е.С. 4. 
. Sootland - ‘od. McGregor & Co., 74, York St., Glasgow. 
Newcastle-on-Tyne F. Н. Morley, Star Blés., Northumberland St. 
Leeds - - = R. Haste Carr, Crown Polut Road, 
Manchester - 
Cardiff - .« 
Australia - 


| ME ` ME 


„L. Backhouse, Cathedral Hse., Long Milléate. 
= A. N. Douglas. 102. St. Mary St. 
» д. G. Gilbert Lodge, 109. Pitt Street, Sydney. 


THOMAS BOLTON & SONS, Lro. 


Established 1783. 
COPPERSMELTERS AND MANUFACTURERS. 


Contractors to His Majesty's Government. 


COPPER 


Plates, Sheets, Strip, Rods, Tubes, Wire. 


Trolley Wire 


High Tensile, in long lengths without 
joint. 


BRASS SCREW WIRE AND SPRING WIRE. 


WORKS— 
OAKAMOOR, N. STAFFORDSHIRE. FROGHALL. NORTH. STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. SUTTON ROLLING MILLS, St. HELENS. 


LONDON OFFICE: 67, Bishopsgate 


(М. Lee Mathews, London Director). 
Telegraphic Address :—WIREDRAWN, LONDON. 
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REGULATING 
RESISTANCES 


OF;ALL TYPES. 
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ТҮРЕ FOR > 2 
FIELD REGULATION. E [M EIE 


NEW LIST: 


Section 1. - Ready. 
Section 2.—in press. 


ISENTHAL E 
DENZIL WORKS, . 
WILLESDEN, LONDON, a 


A У 
1 
VN ed \ 4 i 
Contractors tothe Admiralty, dx ; $ 
M КЕ ‹ [ ES 


War Office, India Office, 
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Coloaial Office, Postmaster- 2 
General &c. Н 
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о EARTHING CLIPS. 
О 
D 
А EVERYTHING APPERTAINING 
= —— ——TO ELECTRICITY. — — 
E. 
'Phone HOLBORN 4862. 
HIGH HOLBORN, | Wet. т. HOLB.. LONDON.” 
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ARMATURES 


[March 5, 1920. 


We can Quote you for any Type of Armature. 


DISTANCE 


NO OBJECT. 


THE BRITISH GENERATOR COY., LTD, 
481, OXFORD ROAD, READING. 


Telegraphic Address: *'ARMATURE," READING. 


zm» THE FLUXITE 
=! SOLDERING SET 
АГЕ c b contains a special “small- 


— Д IL r 
space” Soldering Iron with 


non-heating metal handie, 
aPocket BlowLamp, Solder, 
full Instructions, &c., and 


FLUXITE 


—THE PASTE FLUX THAT 


SIMPLIFIES SOLDERING 
SAMPLE SET а 10/6. 


Fluxite can be had of all Ironmongers, in Tins, 8d., 1/4 d 218. 


| FLUXITE, LTD., as. ENG. 


Telephone :—Central 4703. 


CONTRACT JOURNAL 


Telephone No.: READING 2965, 


BON-ACCORD 


CENTRIFUGAL PUMPS 


For Coal Washing, Circulating, &c. 


This is our Latest Design 
| LOW LIFT and MEDIUM LIFT 


CENTRIFUGAL PUMP. 


It Embodies Several New Features, we 
shall be glad to have Your Enquiries. 


DRYSDALE & CO., LTD., Yokor, GLASGOW, W. 


Telegrams: '' Seejasir," Fleet, London. 


ESTABLISHED 1879, 


s THE PAPER For 


CONTRACTS OPEN, 


RESULT OF TENDERS, 
BUSINESS NOTES, &. 


‘Specimen Copy 6d. 


Annual Subscription 26s. 


ADVERTISEMENT RATES on application to Mr. PITMAN, 


127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, Е.С. 4 


VA A 
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= YULE 


ELECTRIC 


Registered Design No. 671335. 
YULE BOILER. 


HEATING AND 
COOKING 
APPLIANCES. 


SOMETHING NEW 


AND 


ч th 
> - i g | N =| + | 
' — — — ——— — * 7 Ы 
ISTINCTIVE. TTTTITTTTTTTTITTTUTTTTTTITS - 
7. Ҹу 


> 

E >. 
т. 
" 
. [2 
13 
М 
E 
чь 
БУ 
-= 
E 
— 
— 
— 
- 
E 
<~ 


im imm 
LA. — 
в Е * 
1212 > 
"- im * 
РР = 

! - 


Sound in construction 
and most Efficient 
in use. 


Registered Design No. 673860. 


British Made Throughout. л rire. 


PLEASE WRITE — DELIVERED FROM STOCK 


FOR LEAFLETS. „ —— A E BREKA COOKER. 
MANUFAOTURERS : 


THE YULE ELECTRIC CO, 20 ar 


FERRANTI TRANSFORMERS. 


FERRANTI LIMITED, HOLLINWOOD, LANCASHIRE. 


2 Q 
BEDE 


EY Ж 


Note the oil ducts in the coil 
clamps, which allow the oil to cir- 
culate between the coils and the 
core. 


Note the spring device for taking 
up shrinkage of the coils. Placed 
in the centre it is in a position 
where short-circuit stresses neu- 
tralise each other. Thus there is 
no tendency for these stresses to 
compress the springs, yet the device 
‘effectually prevents the top coil 
from dropping away from the main 
clamps. | 


THE ELECTRICAL REYIEW SUPPLEMENT. (March 5, 1920. 


RINGS & REBATES. 


You may have been favoured with a proposed Rebate 
Scheme. 


Ours differs from the Ring Firms in the following 
points :— | | | 


(1) Ours has been in existence over twelve 
months ; 


(2) You can buy where you wish and Кси 
whomever you wish; 


(3) Ours includes ALL you, buy from us; 


(4) It 15 more generous. 


— . E. BROOK, L>- 


LONDON s— | | 
11, QUEEN VICTORIA ST., Е.С. 4. EMPRESS WORKS, 
Telephone : CITY 4468. Telegrams : "' Phasebroo, Phone, London.” | 
49, BASINGHALL STREET. Telephone Nos. — Telegrams— 
Telephone : LEEDS 23396. 1629—1680. " Phase, Huddersfield." 
MANCHESTER :— 


54, CORPORATION STREET. 


Telephone: CENTRAL 6264. 
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CONFIDENCE: 
1,000,000 Sold throughout the World in 1919! WHY? 


We are so confident of the all-round quality—both in design and workmanship—of the 
UNIVERSAL Iron that we are prepared to forward a sample to any engineer, without 


obligation, conditionally that if, after testing and dis-assembling same, he does not agree 
that it is superior to all other makes, | 


we will accept its return and pay 
carriage charges and credit in full. 


Domestic type, com- 
plete with cord and 23 3 
B.C. Adaptor, and 

packed In strong box) & 15% subject. 


FACTORS. 
MANCHESTER: 
Baxendale & Co., Ltd., Miller Street. 
LIVERPOOL: 
Baxendale Bros., Ltd., 29, Harrington St. 
HULL : 
T. Beadle & Co., 3, Castle Street. 


LONDON: 


А. EMANUEL & Sons. Ltd., George Street, 
Manchester Square. 


M u L. G. HAWKINS & 00., 
Q7 BARI er e, n Electrical & Mechanical Labour 
| т Es Á y DAE due 8aving Appliance Specialists, 

m "E AD CAS. M da 


114/116, Charing Cross Road, 
LONDON, W.C. 


| FOR THECUTTING & 
| WELDING OF METALS 


—ͤ—— —— —m—ͥ — — P — i À 


F You are not yet making use of Oxygen for Cutting, and 
the Oxy-Acetylene Welding Process, or wish to hear 
of the latest improvements in both, write to the British 

Oxygen Company. 


The British Oxygen Company, the Founders of the 
Oxygen Industry, have highly-equipped and up-to-date factories 
in all the important British Industrial Centres capable of 
producing over 


1,500,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Gt. Britain of 

OXYGEN METAL-CUTTING APPARATUS; OXY-ACETYLENE, 

OXY.HYDROGEN AND OXY-COAL GAS WELDING BLOW- 
PIPES, HIGH-PRESSURE GAS REGULATORS, ETC. 


For Catalogues and Full Particulars apply to any of the 
Company's Works :- 


Elverton Street, Westminster, S. W. Perry Road. Coventry. 

North Wembley, Middlesex. Great Marlborough St., Manchester. 
Tunnel Avenue, East Greenwich. Rosehill, Polmadie, Glasgow. 
Shields Rd., Walker Gate, Newcastle. East Moors, Cardiff. 

Lower Walsall St., Wolverhampton. Savile Street, Sheffield. 

Warton Road, Stratford, E. Bromborough Port, Nr. Birkenhead. 
Saltley, Birmingham 


| THE BRITISH OXYGEN CO., LTD., 


Elverton Street, Westminster, London, S.W. 1. 
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For the new 
Printing Presses атте 
that are being installed, 
be sure to get - 

* [granic" Control. 


RANIC 


It helps you to speed up the output 
and protects the machine. 


We can supply just the control that 
is wanted for any printing press. 


By consulting Igranic Engineers you 
have the benefit of specialised experi- 
ence going back twenty-five years. 


чи 


— 
— 


By installing the right type of 
[granic Control you have the assur- ' 
ance of maximum efficiency aw as. “Resting Control Pamei 


= = 


We make :— | 
HAND-OPERATED STARTERS 
HEAVY DUTY STARTERS 
“INCHING” STARTERS 
MISTAKE-PROOF CONTROL PANELS 

AUTOMATIC STARTERS | 
SPEED-SETTING CONTROLLERS 
SPEED-REGULATING CONTROLLERS 
ROTARY PRESS DRIVE, 


&c., &c. 
| IGR "ki 
IGRANIC ELECTRIC C? L? : 
147, Queen Victoria Street, LONDON. — ^ Мо. 450-65. Pusb. Button Box, 
Works - - - - BEDFORD. Fool-proof and Sturdy. 


Branches: GLASGOW, BRADFORD, MANCHESTER. 


Printed by #Уп.шлм Oare, Lb., 147-150, Saffron Hill, Е.С, 1, and Published by the EtLgorRIcAL Rev xw Leo., 4, Ludgate Hill, Londen, Е.С. 4. 
i 
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PRITCHETT & GOLD 


ELECTRICAL PONER STORAGE Co, іп, 


Have removed to Larger Premis 


50, GROSVENOR GARDENS, VICTORIA, 
LONDON, S.W. 1. 


Ca —F—ů v. ⁵ E a 
Telephone: Victeria 3667. Telegrams: “ Storage Sowest, London." 


HOUSE 
WIRING. 


To Gontractors. 


Have you had any trouble with your wiring 
work ? 


If so, have you yet given C.T.S. Wiring a 
| 105 trial ? 


We want to assist you to find the ideal wiring 


system; that is why we recommend 
C. T. S., knowing that a personal trial 


will result in another convert. 


You cannot buy a better cable can you afford 
to use a worse ? 


ST. HELENS сае and Rubber co., Ltd., WARRINGTON. 


| | 
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i PROMPT ATTENTION GIVEN TO BOTH 
ELECTRICAL AND MECHANICAL 
REPAIRS oF ANY TYPE 
OF MOTOR UP TO 


IN WINDING 
ARMATURES anv STATORS 


FOR FANS, VACUUM CLEANERS, 
ELECTRIC PORTABLE TOOLS, Ac. 


TH WESTMINSTER TOOL & ELECTRIC Co., 
WESTOOL WORKS. Purxzv Ввгрок Ro., PUTNEY, 8.W.15. ‘Phone Putney 1179. 
GLASGOW OFFICE: 72, WATERLOO STREET. 


ARMY TYPE HUTS 


FOR SALE 


FROM £10 to £500. CARRIAGE PAID. 
25 per cent. BELOW CONTRACT PRICES. 
Illustrations, Prices, do., Post Free. 


T. BATH & Co., Ltd., %u, we 


"A4 


IM 


PREMIER 


Electric Suction 


CLEANER 


— o OO — 


Ld 


w 


4. 


Be prepared to 
meet the 
demand in the 


Spring: AIR-SPACE 


: UNION CABLE C° L 
Dagenham Dock. 


. я 
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— 
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We can 
guarantee 


EARLY DELIVERY 


if you place 
your orders 


AT ONCE. 


Lo 
„„ „„ „„ „% „%%% „„ „„ „% „ аю чю жы чө эш ар э аю © ө ш = ы = 


London Оћїов : Glasgow Office : 
73a, Queen Victoria Street, Е.С. 4. 37. Weir Street. 


WRITE FOR | 
PAMPHLET . 


Ne 279. a : i Í 


DRAKES GORHAM WHOLESALE 


LONDON - # š - 67, Long Acre, W. C. 2. 
MANCHESTER  - . . . 29, Piccadilly. 


GLASGOW — — - 50, Wellington Street. AL TERNATORS, DYNAMOS, А.б. 2 0.0. MOTORS, eta., 
LIVERPOOL - - s - Gla, Bold Street VICTORIA ELECTRICAL WORKS, | 
| HUDDERSFIELD. 


Т. W. BROADBENT, LTD, 


Manufacturers of 
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= BATTERY .. CHARGING . GEAR. $ Hundred Watts. $ E 
= = : 2 Usually wound for 3 = 
= A Special Production € 15 volts, 7 amperes. $ 2 
= 3 Next size output is $ = 
== Consisting of ап А.С. Motor ө 300 watts. ө = 
= combined with a D.C. Gene- C = 
= . rator in the same frame but = 
== electrically quite distinct — 

EI provides the ideal method for 

== charging accumulators when = 
= only alternating current is = 
= available. = 
= This equipment is Compact = 
= and Reliable and moderate = 
= in price—and will interest the = 
= progressive engineer. = 
= LEAFLETS .. ON .. REQUEST. = 
= oe To = 
= Crypto Electrical Co., L*. = 
= а совае Harlesden, Willesden. 2240 == 
= London.” (4 lines). = 
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Primus Lanterns 


In Stock. 


For all sizes of half-watt Lamps. 


Specially designed to fulfil all outside 
lighting requirements and for use in 
the most exposed positions. 


Undue Contrast Avoided. 
Good Seeing Light Provided. 
Economy Assured. 

Risk of Accidents Eliminated. 


The Wardle Engineering Co., Ltd. R 


196, Deansgate, Manchester. 25, Victoria St., Westminster, London. 


Telegrams : " Chamen, Manchester." Telegrams : " Nathallect, Vic, London." Telephones : Victoria 7266. 
Telephones : 7970 and 7971 City. * Eldrawenco, Phone, London." Victoria 9830, 9831. 
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CONTRACTORS’ COLUMN. 


(The following information is published in the interests of electrical contractors and others who are seeking for openings for new business 


Considerable expense is incurred in the production of this column. and ever care is taken to ensure that the information is new 


accurate, 


but t will be understood that in а matter where so many correspondents are engaged. and «here the amount of information to be handled is very 
large. this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully in 


ADLINGTON.—30 houses on Fair View Farm site; Surveyor, U.D.C. 


ALTRINCHAM.—Picture theatre, for Hale Pictures, Ltd.; W. Thornley, 
architect, Clarence Chambers, 46, Wallgate, Wigan. 

ARBROATH.—School; Clerk to the Education Committee. 

ASCOT.—Additions to Earlywood School, for Miss Sandwith. 


ASHTON-UNDER-LYNE.—Masonic Institute, Manchester Road; Secretary, 
Masonic Institute Committee. 

ASPATRIA (CUNRERLAN D).— Extensions to Wesleyan Church; H. Oldfield, 
architect. Workington. 

AVR. — School for Ayrshire Education Authority; the Clerk. 


BARNSLEY.—49 houses on Roscommon Road site, for Corporation; Borough 
Surveyor. 

BATLEY.—Warehouse, Little Orme Mills, Clerk Green; Wilson Bros. Ware- 
house, Purlwell Lane; H. T. Fox. Offices, Highfield Mills, Stain- 
cliffe; Thos. Carr, Ltd. Garage, Carlinghow Lane; Batley Fuel 
and Transport Co. Rebuilding of St. Paul's Church, Hanging 
Heaton (£8,000); Vicar. 

BEXHILL-ON-SEA.—Cottage, Clavering Walk; Tubbs & Messer, Cantelupe 
Road. Bungalow, West Cliff Drive; Selby & Towse. Cottage, 
Broadoak Lane; S. Love. Bungalow, West Parade; J. B. Wall, 
Devonshire Road. Detached house, Cooden Drive, two detached 
houses, Cranston Avenue; J. E. Maynard, Collington Avenue. 
Kinematograph theatre, Marina and Wilton Road; E. P. M. 
Souster. Church and schoolroom, Cantelupe Road; Farrow & 
Turner. Detached house, Cooden Drive; J. W. Goodwin. 

BILLERICAY (Esssx).—Sunday schools and hall, for the Congregational 
Church; Rev. R. G. Coveney, pastor. 

BIRMINGHAM.—Extensions to works, Stafford Street, for Harris & Sheldon, 
Ltd. Rebuilding of works, Halesowen, for Perks & Co., manu- 
facturers. 

BIRSTALL.—Housing scheme; H. Grav, Clerk to U. D.C. 


BLACKBURN.—Housing scheme on Green Lane site; A. T. Gooseman, 
Borough Surveyor, Town Hall. : 

BOLTON.—Extension of mill, for Robert Farnworth, Ltd., Brandwood Street. 
Extension of mill, for John Thomason & Sons, Ltd. Cotton mill 
in Ashworth Lane, for Sir J. H. Holden. Cotton store in Caven- 
dish Street, for J. M. Hesketh & Sons, cotton spinners. 

BOSWORTH.—Sanatorium, Wellesborough, for the Nationa! Society of 
Operative Printers and Assistants. 

BRADFORD.—Reinstatement dyeworks, Hind Street, White Abbey Road; 
Greenwood Dyeing Co., Ltd. Reinstatement new mills, Idle; 
John Garnett, junr. 

BURNLEY.—Kinema hall in Shale Street, Gannow; proprietors. 


CADISHEAD (Lancs.).—Extensions to Lord Street Wesleyan Sunday schools 
(£3,000), for the Trustees. 


CAMBUSLANG.—Kinema, for Messrs. Green, Glasgow. 


CARLISLE.—Chocolate factory, for Carr & Co., Ltd. Residence, Pugin 
Street, for Mr. Ryan; H. H. Hodgkinson, architect, 64, Lowther 
Street. Parish hall, for St. Cuthbert's Church; the Vicar. 


CARSHALTON .—Girls’ Secondary School, for Surrey E.C.; the Clerk. 


CAVERSWALL.—4Additions to Adderley Green Schools (£3,425), for Staffs, 
E.C.; G. Balfour, Director of Education, Stafford. 
CHATHAM.—Kinema, High Street, for the Chatham Empire Theatre Co., 
d 


CHESHAM.—Secondary School, for Bucks E.C.; C. Н. Riley, architect, 
County Hall, Aylesbury. 

CLACTON-ON-SEA.—Café, tea rooms, &c., Marine Parade; С. Н. B. Gould, 
architect. 

CLECKHEATON .—Garage, Sackville Street, for Scandinavia Belting, Ltd 
Engine house, New Lane, for Windwell & Scourit, Ltd. 


COVENTRY. Extensions to works in Clay Lane, for Dawson Car Co., Ltd. 
CRANHAM (Romsrorp).—Chapel, Beredens, for the Hon. Audrey Lady Petre. 


CROYDON .—Glass factory, Waddon Marsh Lane, for Н. E. Barley, 7, 
Princes Street, London, S.W. Re-erection of premises, for 
Fremlin Bros., brewers. 


DOVER.—Alterations to Kearsney Abbey, for Dr. M. Collier, Harley Street, 
W. 


D'DLEY.—Conversion of The Limes, Himley, into tuberculosis institution; 
County Architect, Stafford. 

DUMFRIES.—Garage, &c. King’s Arm Hotel Yard, for J. & J. Scott. 
Offices, Buccleuch Street, for the Royal Insurance Co. 


DUNDEE.—Offices, for the North British Railway Co.; the Manager. Public 
washhouse (£14,000); City Engineer. Boot factory; Wm. Patter- 
son & Sons, boot factors, Overgate. 


DURHAM.—Alterations, 94, Claypath, for Berg Bros., house furnishers. 


EDINBURGH.—Motor works at Semple Strect, for J. R. Alexander (219.000). 
Factory at Westfield Road (£12,000; Burgh Surveyor’s Depart- 
ment. Extensions at Bell's Brewery, Pleasance (£13,000); the 
Manager. Extension of tire department, &c. (£00,000), for North 
British Rubber Co.; F. E. B. Blanc, architect. Additions to engi- 
neering works (£16,000), for Messrs. Bertrams, Sciennes; the 
manager. Alterations, for Aitken, Melrose & Co., George Street 
(12,000); the manager. 

ELLAND.—Ferro-concrete mill, Perseverance Mill; C. F. L. Horsfall & Son, 
architects, Lord Street Chambers, Halifax. 

ELLESMERE PORT (СнеѕнікЕ). —Кіпета theatre (27,000), for Herbert 
Taylor, Whitby Road. 

EYTHORNE (Dover).—Kinema theatre, for C. Read, Staple. Residence, for 
Mr. Chedgery; Lacey & Jackson, architects, Ashford (Kent). 

FARNWORTH.—25 houses, for the U. D. C.; W. J. Lomax, architect, 11, Fold 
Street, Bury. 

GELLYGAER (Сакове). —5сһоо!ѕ, Derwendeg (£8,000), and Pantywaun, for 
Glamorgan E.C.; Pugh Jones, County Architect. 

GODALMING.—Re-erection of the Pavilion Theatre; Proprietors. 


GOMERSAL (Үоккѕ). —– Extensions, Dewsbury Road, for Dawson Bros., Ltd. 


GRANTHAM.—Alterations, &c., 36, St. Peter's Hill, for Ward, Smith & Co., 
outfitters. 

HAL.IFAX.—Warehouse, Springwood Mills, Holywell Brook; C. F. L. Hors- 
fall & Son, architects, Lord Street Chambers, 

HARROGATEF.--Tl'stension of opera house; manager. 


HEC KMONDMWIK E (Yorks.).—Offices and warehouse, Artillery Street, for J. 
& H. Rhodes. 

HIPPERHOLME (Yorks.).—24 houses at Denholme Gate Road, for U. D.C.; 
W. W. Longbottom, architect, 35, Commercial Street, Halifax. 

HOUGHTON.LE-SPRING. Premises in Newbottle Street, for J. J. Gibson, 
Mill House. Billiard hall at Herrington Burn, for I. Berriman, 
Woodlands, Fence Houses. 

HUDDERSFIELD. - Additions. &c. (including electrician's work) at Bradley 
Wood Sanatorium; Sutcliffe, Borough Architect, 1, Peel 
Street. Additions, Westgate and John William Street, for Messrs 
Rushworth, 
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KING'S LYNN.—Warehouse, &c., in Austin Street, for Co-operative Society. 


KINVER.—Conversion of Prestwood House into a training colony; County 
architect, Stafford. 


LEIGH.—Housing scheme; Borough Engineer. 
LIVERSEDGE.—Additions, Clough Road, Liversedge, for Brayshaw & Booth. 
LONDON, E.—Tobacco warehouse at Royal Albert Docks (£150,000), for the 


Port of London Authority. 
W.—Bank premises in Waterloo Place, Regent Street, for Cox & Co., 
Army agents. 
(East Ham, E.).—School, Dersingham Avenue, Manor Park, for ihe 
.C.; Е. R. Thompson, Education Secretary. 
(sours „ S. W.).— Girls“ Secondary School, for Surrey E. C.; 
the Clerk. 

(WaLrHaMsrOW, E.). — Extensions to Grammar School, for Essex E. C.; 
County Architect, Chelmsford. 
MANCHESTER.--Reconstruction of kinema at Ardwick Green, for Ardwick 
Picture Theatre Co., Ltd.; W. H. Matley, architect, Old Millgate. 
11200 houses, Wilbraham Road, Fallowfield; City Engineer, Town 

all. 

MANSFIELD.—Factories, Littleworth, for A. Haywood; Milton Street, for 
Faire Bros., Leicester; Sutton Road, for George Butler. Exten- 
sions, for the Meadow Foundry Co., Ltd., Littleworth, the Mans- 
field Shoe Co., Ltd., Dallas Street, and Chalmers & Co., Notting- 
ham Road, 

MOTHERWELL.—Housing scheme; Burgh Surveyor. Conversion of Hellfield 
House into Nurses’ Home, for the Nursing and Ambulance Asso- 
ciation; the Secretary. 

NORTHAMPTON.—Factory, Earl Street, for the British United Shor Ma- 
сһіпегу Co.; John Brown, architect. Extensions to factory. 
Brockton Street, for the A. D. Miler Last Co. | 

NOTTINGHAM .—Extension of physical laboratory, University College; City 
Architect, Guildhall. Factory, for Wm. Hollins & Co., Ltd. 


OAKHAM.—New County Hospital; Mr. Dawson, hon. secretary. 

OLDBURY (BtiRMINGHAM).—36 houses, for the U. D.C.; the Surveyor. 

OLDHAM.—Extensions of the Grammar School, for the Governors. 

OTLEY (Yorks.).—Warehouse in Gay Lane; Oswald Holmes, architect, 41, 
Boroughgate, Otley. 

OSSETT.—Warehouse at Sunnydale Mill, for Smith Bros. & Hepworth, Lid. 

PETERBOROUGH.-—Restoration of the Cathedral (including electric lighting 


installation) (£20,000); Н. Flude, Diocesan Secretary. Kinem., 
Narrow Bridge Street, for Chas. Gray, Stamford, 


PONTEFRACT.— Electric light installation, Horsefair Wesleyan Church; Rev. 
E. Barraclough. 

PRESTON.—Housing schemes оп Holme Plain site (275 houses) and Ribble- 
ton site (220 houses); Borough Surveyor. Corn mill, Adelphi 
Street, for Henry Shutt. 

RADCLIFFE.—Extensions, Wilton Spinning Co., Ltd. 

RAINHAM (Kent).—Extensions to the Cement Works, for Goldsmith, Lid. 

RAYWELL.—Exteasions to sanatorium, for the East Riding and York Joint 
Sanatorium Committee; County Architect, County Hall, Beverley. 

READING.—Printing works, for Petty & Sons. 

RICHMOND-ON-THAMES.—Warehouse, Warrington Road, for Wright 


Bros.; J. Jarman, architect. 

ROBIN HOOD'S BAY (Yorks.).—Additions, Bay Hotel, for Moor & Robson’ 
Breweries, Hull; H. P. Hopkins, architect. ; 

ROCHDALE.—Alterations to Cronkevshaw Council School; Secretary to the 
Education Committee, Education Offices. 

ROCHESTER.—Re-building the Bridge Hotel, Strood, for the proprietors. 
Club house, Willis Avenue, for the Medway Yacht Club. Motor 
works and garage, High Street, for Goodsell & Frid. 

ST. ANNES-ON-SEA.—Premises, for Y.M.C.A. (22,000); Secretary. 

ST. AUSTELL (ConNwaLL).—Houses, for the U. D.C. (£100,000); the Sur- 
уеуог. 


ST. HELENS.—Alterations, &c., Hardshaw Street, for Wood & Co. (Printers), 
Ltd. Workshops, show rooms, and garage, Corporation Street, 
for Marshall Garages, Ltd. Church, vicarage, &c., for the Church 
of England; the Vicar. 

ST NEOTS. (Hunts).—Secondary School, for the E.C.; Major Cook, Clerk, 
Huntingdon. 


SALFORD.—School, Lower Kersal, for the E.C.; the clerk. 171 houses 
on Littleton Road, Lower Kersal, for the Corporation; C. Swain, 
architect, 12, Exchange Street, Manchester. 


N hall (£28,000); trustees, Queen Street Wesleyan 
hapel. 


SHAW (Lancs.).—Institute for Wesleyan Church; trustees, 
STOURBRIDGE.—Factory; H. E. Folkes, architect, Hagley Road. 


STRATFORD-ON-AVON.—Additions to the Shoulder of Mutton Hotel, foe 
Trust Houses, Ltd. 


STROUD.—Additions to General Hospital; W. B. Wood, architect, 18, Queen 
Street, Gloucester. 

SURBITON (Surrey).--Extensions to the hospital; A. Mason, architect, 453, 
West Street, Strand, W.C. 

SWINTON.—Mill extensions; J. Rylands & Sons, Ltd., Dacca Twist Mills. 


TAMWORTH.—Enlargement of the Girls’ High School; Mr. Hutchings, 
architect to the County Education Committee, Stafford. 


TARLETON (NR. Pnuzsrcw).— Garden Village, with concrete houses, for che 
Aston Mill Co. 


TAUNTON.—Public hall, for the Lyceum Theatre Co., Ltd.; Samson & 
Colthurst, architects. 


THORPE, Near SOWERBY BRIDGE (Yorxs).—St. John's Church, Thorpe; 
Jackson & Fox, architects, Halifax. 


TRURO.—Garage, for Hosken, Trevithick, Polkinhorn & Со., Ltd.; A. J. 


Cornelius, architect. 
WALKDEN.—Shops in Bridgewater Road; Walkden Co-operative Society. 
WARRINGTON .-—Premises, for W. Hallowell, Market Gate. 
WARWICK.—Sanatorium, Hertford Hill, for the C.C.; the clerk, Warwick. 
WELLING (Kext).—Memorial hall and headquarters, Warwick Road, for 


the boy scouts. 

WHITBY .—Alterations, &c., Arundel Place, for Captain R. Smailes, C. C.; 
A. E. Young, architect, 77, Baxtergate. 

WIDNES.—Secondary school; secretary to the Education Committee. 

WINDSOR.—Factory, for the Royal Albert Laundry; S. M. Wyborn, archi- 
tect, 63, Alma Road. 


WOMRWELL (Yorks.).—Billiard hall, Low Valley; P. A. Hinchcliffe, archi- 
tect, 14, Regent Street, Barnsley. 


=> 
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Contractors to Admiralty, War Office, 


Telephones : Holborn 1291; Museum тее of Munitions, Air Ministry, H.M. Office of Works. 


• Telegrams : Dynamode, Holb., London. 


ITY | LECTDICAL. (о. 


| 
FOR EVERY CONCEIVABLE INDUSTRIAL PURPOSE. 


DELCO - LIGHT 


means money for Yo 


Electricians who have studied the Delco- 
Light plant are unanimous in their 
approval of the efficiency and marvellous 
simplicity of this unique plant. As more 
and more use is being made of electricity, 
зо also are more and more Delco-Light 
plants wanted. Over ninety thousand 
are in use to-day —a fitting endorsement 
of the Delco-Light proposition. There 
are still a few areas where Delco-Light 
requires representation. Write us if in- 
terested, mentioning Department C.44. 


From 1/16 to 200-H.P. А.С. and D.C. LONDON STOCK. 


| Direct connected, no belts, gears ‘or chains— 
AIR COOLED. Simple and positive— no 

water connections—one place TO OIL—no 

F. S. B EN NE Г Г, LTD., grease cups or forced lubrication, self-cranking, 
Cadillac inue 24-27. Orchard Street, self-stopping. No gauges or rheostats to watch 
London, W. 1, facing W. front of Selfridges, Ld. while plant is running. Runs on PARAFFIN 


Telegrams: " Efsben. Baker, London.” Telephone: Mayfair 5141 and pays for itself. District dealers being appointed. 
ms: sben, . elep : . 
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The New Eccles Rubber Works, Ltd., 
ec ps- ECCLES, iic ipii „пат 


— — — 


Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, 


Magneto Parts, Distributors, Slip Rings, &с. 


Accumulator Boxes, Fork Separators, &c. 


Boiling Jets, Cocks, Elevators, Acid (Conveying Pipes, 
Fittings, &c 
Centrifugal, е and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. 


Chemical Vessels Lined for Protection against. Corrosion. 


AGENTS : 


LONDON: Messrs. LAWLER, AYERS & CO, Lad. BIRMINGHAM: Messrs. BILL & BERRY, 
1. Broad Street Place, Е.С. 2. | 18, Constitution НШ. 


BOOTHROYD MOTORS. 


TELERHSNE: BOOTLE 420 
GRAMS : * COMMUTATOR, LIVERPOOL.” 


These Machines are the Result of over 20 years' Experience in the design and manufacture 
of Direct Current Dynamos and Motors. 


GUARANTEED RELIABLE. 


London Office and Export: 


VVV Messrs. Sir J. F. PAYNE GALLWEY, BROWN & co., 
DIRECT-CURRENT MOTORS & DYNAMOS То:— Queen's Mansions, 88, Victorla Street, London, S.W. 1. 
Telephone : Victoria 6560. 
Agent for Birmingham and District: 
H. T. BOOTHROYD, Ltd. Messrs. PURIT SPECIALTIES, Ltd., 


Works :—BOOTLE, LIVERPOOL. rurani: мша Birmingham tener Central 38. 


isi 
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VISL 


IHE RELIABLE AND SAFETY 
IRIPLE LOCK-NUT. 


Ё. as А " Е ` - Some oc Ap 


, 
Í 2 


Defies intensified and continuous vibration 


B And 
Saves You Labour, Time and Money. 


DO YOU USE 


Or 


An Ordinary Nut "^ VISLOK ? | 


ог a Castellated Nut ?. 


In THIS Case In THIS Case 
YOU ARE WASTING LABOUR AND TIME. | YOU ARE SAVING 


(1) In inspecting and tightening up, or 
(2) In drilling your bolts for split pins. 


YOU ARE WASTING MONEY: | | () ALL THE TIME. 


(1) On renewals and replacements. ' (3 ALL THE MONEY. 
(2) On labour for inspecting and tightening. Which at present you are wasting. 
(3) On damage to your bolts by drilling them. 
Note.— А bolt after being drilled three or Because : 
four times is liable to snap. 


(1) ALL THE LABOUR. 


Sequel.— Always, a new bolt; often, a VISLOK does not require inspecting, 
breakdown ; sometimes, an accident. tightening up, or renewing. Locked 
(+) On „ are expensive items VISLOKS are VISLOKS locked for 
nowadays: l time until you unlock them 
d Accidents. a ' 

(5) On Breakdowns, Stoppages, an Vibration can't unlock VISLOK ! 


(6) On New Parts, to replace those broken. 


| This is Plain F act. Prove it at our expense 


by applying for Free Sample to test under your own conditions. 


Bear in mind that you do not require to lock Vislok against a face. 
Н can be locked unsupported in any position on any bolt. It cannot 


damage the bolt thread, or its own thread. 


— am eea E 


ury Square, London, E.C.4 
Telegrams: '' Vyselloque, Fleet, London.“ 


VISLOK LTD., 3, St. Bride’s House, Salisb 
'Рһопе: Central 8157. 
ed in the Chief Coantries of the World and is British made and British owned. 


Vislok is patent 
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The Ideal А.С. Motor 


for all duties not requiring motor speed variation. 


Squirrel Cage Motors, having neither slip.rings nor brush- 
gear, represent the simplest type of motor, and are cheaper 
in first cost, also in maintenance, than other types. 


9 


“Lancashire” Squirrel Cage Motor: 


THE 
(1) Is fitted with roller bearing at the pulley end, and self-aligning 
LANCASHIRE ball bearing at the other end. Such bearings do not wear 
appreciably—re-centring device for rotor is not required. 
‘SQUIRREL (2) Has no oil throwing troubles—bearings are grease lubricated. 
CAGE (3) Possesses rotor which is practically indestructible. 


(4) May be arranged for heavy starting duties. 
MOTOR. 


Specify a “Lancashire” Motor for your drive. 


Lancashire Dynamo & Motor Co., Ltd., 


Head Office and Works: TRAFFORD PARK, MANCHESTER. 
Branches: Birmingham, Bristol, Cardiff, Dublin, Glasgow, London, Newcastle. 


“SWIFT CONTACTS. 


Heavy Gauge Metal. 


Both Terminals at one 
end. 


Wide Springs. 
— . Æ—œ3äU 


А 6000 СОНТАСТ _ 
~ (COMPLETES А GOOD :JOB. 


— — A — 


Welded bicycle parts have to undergo severe tests and the weld 
must be reliable. 


IF us cons саа Ье месса 767 0 at the dy: of 
60 PER HOUR, SA of the original pro- ASK YOUR WHOLESALERS FOR OUR “CONTACTS 
ducti ts, Y t red roducti = 
auction costs, WHY cannot you reduce your production OR WRITE TO THE MAKERS .— 


Write us to-day, state the class of work you are doing, and we 
in turn will advise you of the saving we can afford you. 


MANUFACTURERS OF M.P. WELDERS. SWIFT ELECTRICAL LTD., 
MARRYAT & PLACE, mone PM 


me Falcon Square, E.C.1. 
28, Hatton Garden, London, E.C.1. CITY 5602 q : 


ELECTRIC CANDLE 
LAMPS. 


AM Standard Voltages 
FROM STOCK. 


SEND US YOUR ENQUIRIES FOR SPECIAL LAMPS. 


HARTFIELD ENGINEERING Co., 


173, Hartfield Road, 
WIMBLEDON, S.W. 19. 
"Phone : 951 Wimbledon. "Grams : " ETORGANCO, "PHONE, LONDON.” 


“ DICKINSON” 


DIRECT 
MOTORS 


BARLAW ENGINEERING Co., Ltd., 


47, VIOTORIA STREET, Works: 
LONDON, S.W. 1. BEXLEY HEATH, KENT. 


By 55 
ERON 


HE discriminating Factor or 
Engineer who handles Carron 
Electric Fires not only establishes a 
reputation for himself for knowing 
goods of quality but gets the return 
orders. The name Carron carries with 
ita guarantee of excellence—it has the 
same significance on iron goods as the 
hall mark on Silver. 
JJ aad Hosting Anon 
JJV 


W., where ful! particulare can be bad. 
Ne. 24 О. Oatalegue free сп request. 


С l чэчу» — 

: ; —Works — CARRON, 

CARRON COMPANY хте санвох 
Branch Works: Phoenix Foundry, SHEFFIELD. 


Showrooms :—Loxpon—(City), 15, Upper Thames Street, E.C.4; (West 
End), 50, Berners Street, W.1. LivEeRPOoL—Redcross Street. GLascow— 
Buchanan Street. EpiNBURGH—George Street. Bristor—6, Victoria St. 
NEWCASTLE-ON-TYNE—18, Prudhoe Street. BikuIxdHAM Corporation Bt. 
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BLICK TIME 
RECORDERS. 


are really 


EFFICIENT. 


They automatically record the day, 
hour and EXACT MINUTE that a 
man enters and leaves the factory. 
Employer and employee know they are 
always getting their due. Sound in 
construction and reliable to the highest 
degree, Modern card methods. Racks 
for any number of workmen. Factories 
and works, large and small, are organ- 
ised on lines of complete efficiency when 
they adopt the Blick System. 


Booklet | | " gives some valuable inform- 
ution about works organisation. 
Write for it now. 


183223222:12234 
Чое Lu 


BLICK TIME 
RECORDING DEVICES, 


174, Gray's Inn Road, 
London, W.C. 1. 


,,,, Р 


— УУРУУ Р 


— y 

"d 
No. 430 Griller, Toaster and Hot Closet—as fitted in Kitchen 
of a large London Drapery Establishment—comprising three 
grilling and toasting compartments with hot closets on top heated 
by spare heat from grillers. Heating elements in grilling 
compartments controlled by indicating switches— total loadings 
18 KW. 


STEATITE 
insulators 
FOR ACCURACY 


Now used by many of the leading electrical. manufac- 
turers, insulators of Steatite are recognised as vastly 
superior to those of any moulded material. Steatite in- 


‘sulators are MACHINED to shape and size and can 


be turned out as accurately as metal parts. 


Our unique 
experience of the manufacture of Steatite components 
extends over half a century and we shall be pleased 
to quote for quantities of any design on receipt of 
drawings. 
Write to-day for BOOKLET & SAMPLE. 


WI SUGG & Со. LTD. 


Ranelagh Works, Chapter St., S. W. |. 
Phone: Vic. 2665. 


Duct» xi... 


ж 
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Licensed under 
British Patents 

No, 21513/06, 23499/09, 
and others. 
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WOOD BLOCKS, 


HAND POLISHED. 


CASING. 
WOODWORK 
ELECTRICIANS, 


to any design. 


BROWN S GOGO., 


WATERLOO SAW MILLS, 
73 to 85, McAlpine St., Glasgow. 


Telegrams: ''" BOXES, GLASGOW." Telephones: CENTRAL 6565 hres Muag 


GUISELEY 
LEEDS 


We are now manufacturing very large quantities of 
this type of machine, which are offered at a keen 
competitive price. 


The Parkinson A.C. Motor is the product of 
specialist investigation and research into this type 
of machine and representsthe epitome of rcliability 
and efficiency. 


It is a machine of the highest possible quality, 
possessing complete interchangeability. 


ENQUIRIES INVITED FROM ALL INTERESTED IN ELEC- 
TRIC MOTOR INSTALLATIONS. 


Ihe Selling Points of 
Pope Elasta Lamps 


Tbe Manufacture of 


'POPE' ELASTA LAMPS 


provides employment for hundreds of highly skilled 
and specially trained workmen at the Willesden Works 
of the Company, where work is carried on under the 
most up-to-date, comfortable and healthy conditions. 


The romance of industry is particularly well illustrated in 
this happy example of manufacturing activity, contributing in no 
small measure to the regained prosperity of the Empire. 


The demand for POPE ELASTA LAMPS is rapidly increasing. 


Do you Stock them? 
POPE'S ELECTRIC LAMP CO, LTD, 
HYTHE ROAD, WILLESDEN, N.W.10, 


Head Office and Works: 
Telephone : Willesden 1120, 1224 Telegrams: “Planetary, Phone, London." 


Wan ane RRR NS ASSN S сээ моме 
SS SS pp МЭ ху 
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Lancashire Sales Representative : 
Т. W. RAWCLIFFE, 
З, Greengate., MANCHESTER. 


WOULD YOU 
use Wood Casing 
in a Cellar? 
THEN WHY 
DO YOU MOUNT 


THE ELECTRICAL. REVIEW. 


Scottish Sales Represer.tative 
D. M. McINNES, 
87, ритор Strest, GLASGOW. 


150, ALMA STREET, 
BIRMINGHAM. 


WELCO 


SERVICE METERS, FIXING 


| 

| c., оп a 

| WOOD BOARD 
when 

9 

Ё 


“WELCO” 


FIXING 
PANELS. 


are availabie 


FOR 6/- 


‘L’Industrie Moderne 


(Anciennement L'Blectro-Joursab. 


REVUE COMMERCIALE ET TECHNIQUE 
DE L'INDUSTRIE FRANCAISE ET ETRANGERE 


Paraissant tous les mois, sur 64, 80 ou 96 pages 


Le Numero, 1 їг. БО 


France... 220 fr. par an 
Etranger. 25 — — 


ABONNEMENT 
(entièrement rembour- able) 


' Envoi d'un Specimen gratuit sur demande 


L'INDUSTRIE MODERNE, 16, rue d'Hauteville, PARIS (Xe) & ] 


Anyone Reauiringd 


SCIENTIFIC TELEGRAPHIC OR WIRELESS INSTRUMENT 
CASES OR WOODWORK - 


of any description in connection with Instruments. 
with accuracy of d- tall and high-class finish, 
Should get inte teuch with 


EAVINGTON LTD., 


LANSDOWNE ROAD, OLAPHAM. 
The MOLLER Patent Dust-Preof 


See Advertisement Feb. 27th. AIR FILTERS. 


FILM COOLING TOWERS, LTD., 124, Chancery Lane, London, W.C. 2 


HEATER ELEMENTS 


fer KETTLES, FIRES, IRONS, &c. 


Ask Us TO QUOTE YOU. 


 жввотт TURNER & Co. Ltd., 
6, Temple Row, Birrmingham. 


CAN BE SUPPLIED 


Us To 0 FRAMEWORK! 


UP TO 8 


PANELS 
HAVE HAD 


an instantaneous | 


SUCCESS. 


May we send 
yeu Samples? 


with your 


SWITCHGEAR 


BELLING 
FIRES 


also 1, 2 and 3 heat red-hot open-type 
boilers, bath water heaters and complete 
pressed steel cookers for domestic use. 


Write for our new Folders just issued. 


BELLING & CO., de., v 


UPPER tdi LONDON, N. 18. . 


SPECIALISTS IN ARMATURE WINDING 


and any type of Motor Repairs, electrical or mechan- 
ical, up to 100 H.P. Work collected and delivered, 
distance no object. Prompt attention to breakdowns. 


Imperial Electrical Works, 7 mper! Межа. AM. E. o 


75 Illustrations. 7 Tables. 10s., Post Free. 


"APPLIED MAGNETISM. 
By J. A. KINGDON, B.A. " | 
(formerly Math. Schol., Pemb. Coll. Oxon.). 


THE ELECTRICAL REVIEW, Ltd.. 4, Ludgate Hill, London, E.C. 4. 


EVERY INSTALLATION ENGINEER 
— Should join his ies 5 Organisation, — . 


ELECTRICAL CONTRACTORS” ASSOCIATION | 


(Incorporated 


“eure 6—— 
E, 1t, Southampton R W.C. 1. 
N Address : Nafecta, Phone, London. Telephone No: Museum 4088. 
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HIGH-CLASS 


BATTERY CHARGING BOARDS 


FOR COUNTRY HOUSE INSTALLATIONS, PORTABLE SETS, &c. 


Arranged to Charge or Discharge Battery, or to run direct. 


ASK OUR AGENTS FCR ССМРІЕТЕ RANGE CF PRICES. 
QUICK DELIVERY OF THESE BOARDS CAN BE GIVEN. 


TELEGRAMS: ISOBAR, PHONE, око 


CUMBERLAND AVENUE | TELEPHONES: WiLLESDEN 2225, 2224. 


EU ARK ROYAL. LONDON, N. W. 10. 


> DO ee a S 
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Telephone: 228. 


aww Yee nA 


SPECIALISTS 


IN THE 
. MANUFACTURE 
ОЕ 


ALTERNATING 
|» CURRENT 
MOTORS, 


Telegrams: “ Altssnating. Derby." 


RAYNER & HEALD, LTD., 
DUKE STREET, 


DERBY. 


STANDARD PROTECTED 


SQUIRREL CAGE 
AND 
SLIP RING TYPES, SQUIRREL CAGE TYPE 


FOR 
ALL PURPOSES. 


INDUCTION MOTORS 


— 
——-- 


| у! >) КА b ШТЕТЕ 
»p- 25) 
WAYS WATT. 


M Алы. 


Е 
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Miter 


775 
І 


Mili 


TRETT 


As we are the actual mauufacturers of Foster Drawn Wire Lamps, 
naturally we have large stocks of all the standard voltages and candle 
powers. We, therefore, are in a position of being able to fulfil orders 


ap ; promptly. You can send enquiries direct to our Wimbled ›п Works or 
to our Depot nearest you. In eithef case the Lamps you want will be 
despatched immediately. 
Write for the Foster Lamp List. 


BRANCHES: 
BtRMINGHAM. 


el ММУ, 


= ҮШҮ ag gaga 
ALAND & CO., Engineers, 


MANUFACTURERS OF 


FANS, BLOWERS & EXHAUSTERS, 


| ES ENS 


ceci 
MANCHESTER, 
SHEFFIELD: 


JUST PUBLISHED. 
Paper Covers, 18. Post Free, 1s. 2d. 


[THE COAL CONSUMPTION OF 
POWER PLANTS 


For „Ventilating, Cool- 
ing, Drying, Heating, 
als» Fans for Forge 
Fires, Cupola Furnaces, 


CA 
VA 
or other purposes requir- 


- mg) à ing a powerful blast or 


* vA suction. 


М List No. 45 on application. 
tablished о. 


203, GT. DOVER STREET, LONDON, S.E. f. 
A B € Code, 5th Edition. Бро. бол Sune Srpisr, LONDON.” 


ШОШ 


y 


BONUSES FOR “COAL SAVING. 


ROBERT H. PARSONS, 
M. Can. Soc. C. E., Asgoc.M.Inst.Cc E. 


24 Pages: & Diagrams. 


THE ELECTRICAL REVIEW, LTO., 
4, Ludgate Hill, London, E C. 4. 
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The “Little Briton” 


VACUUM CLEANER 


The FARADAY HOUSE TEST is the 
Hall Mark of Electrical Appliances. 
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Curves next week. 


£25 


£28 


ON АС. 


BRITISH 


Send postcard TO-DAY for terms. 
Sole Manufacturers and Patentees : 


The TURNER ASPIRATORS, Ld., 


Dept. E., d Aldgate High Street E. 1. 
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Wrorks: 4, Plough Yard, E.C. 2 


THE ALTO. 


ADAPTABLE TO ANY B.C. HOLDER. 


8-in. dia., with Best Opal Bowl. 


PRICES ON APPLICATION. 


Supplied aiso in Electric Fittings 
10", 12^, 14 4 16, ` and 
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Chain Suspension : 
and 2 
Ceiling Cup. 22. 


WHOLESALE FI " ITTIMS ШП, 


23, 25. 27, Commercial Sireet, LONDON, E 1. 
41, Sbudehill, MANCHESTER. 
14, North Street, Stokes Croft, BRISTOL. 


—————— ÁÀ——— — — — 


THE ELECTRICAL REVIEW. 


Will intensify any X-Rey Installation. 


ENTIRELY 
BRITISH. 


Hundreds in 


illustrations show Models ! te II. 
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Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
China Furniture Elec. Fittings Mfrs,’ 


Recording Machines. 
Bailey, Bir W. H., & Co., Ltd 


Resistance Wire. 
Eleeteies] Alloy Co. 
Wiggin, H., 4 LI] Ltd. 


Rheostats. 
Bertram Thomas. 
British Thomson-Honuston Oo., Ltd. 
Oressall Manufacturing Co. 
Bllectro-Mechanioal Brake Co., Ltd, 
Igranic Electrio Oo., Ltd. 
Isenthal & Co. 
Moy, E. F., Ltd. 
Walters, Austin, & Son. 
Zenith Manufacturing Oo. 


Scale Remover. 
Gilman, F. 


MISCELLANEOUS ANNOUNCEMENTS 


Scrap Metal Buyers. 
Buyers of Scrap Metal, Ltd. e 
Webster, А 


Screws and Terminals. 

Anglo-Swiss Screw Co. 4 
Stevens & Bon, Lid. 

Gilson, D., & Co., Ltd. 
L.P.8. Electrica] Co. 
Moy, E. F., Ltd. 
Naylor Screw Co. 
Ormond Engineering Co. 
Rogers, W., & Co, Ltd 

rs, 9 . e. 
Ross, Courtney & Co., Ltd. 
Showell, E., & Sons, Lid. 


Soldering Material. 
Fluxite Limited. 


Stampings. 
Co. 


Steam Meters. 
George Kent, Ltd. 


Stokers. 
Bennis, E., & Оо., Ltd. 


Superheaters. 
Gordon, James, & Co. 


Switch Cells. 
Groft Granite, Brick & Conorete Go. 


Switchboards. 


Bertram Thomas. 

British Thomson-Houston Co., Lad. 

Engineering ape uence Co. 

Ferguson, Pailin & Co. 

General Electric Co., Ltd. 

Holmes, J. H., & Co. 

Igranic Electric Co., Lad. 

India-Rubber, G.-P. & T. W., Oo.; Ltd. 
„E. F., Ltd. 

Veritys Ltd. 

Walsall Electrical Co., Ltd. 


Switchgear. 
Whipp & Bourne, Ltd. 


Switches. 
Berry's Electric, Ltd. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Lid. 
Edison Swan Electric Co., Ltd. 
Electric & General Works, Ltd. 


THE “GREVILLITE " INTENSIFIED 
INDUCTION TRANSFORMER 


have proved the best 
for Intense Output and 
Continuous Use. 


Continual Use. 


Prices, including Condenser 

No. 1. No. 2. 
В incl 10 inch, 
£30 


Price £25 


"n — v. 
" Е че 


_ 


Supplied to the Admiralty, War Office, India Office, and the 
Leading Hospitals at Home and Abroad. 


and Variable Primary. 


No. 8, | Мо. 4, 
12 inch. 16 


£35 


Above art List Prices, and subject to 50 % War advance. 


ıl Photograph of 
e extraordinary elec. 
d scharge ob- 
om our No. III. 
Transformer, through 


12 inches of air space, 


send for Catalogue No. 6 


WHOLESALE, 
RETAIL, EXPORT. 


The MEDICAL SUPPLY ASSN. Ltd., 167-185, Gray’s Inn Rd., London, W. C. 1. 


"THE HOUSE 


FOR EVERYTHING ELECTRO-MEDICAL," 
The Largest X-Ray and Electro-Medloa! Showrooms In Great Britain 


Highest Award for Electro-Med cal Apparatus at the Last iricrraticrei Medical Congress 


-J 


- Bul 


Switches —( Cont.) 
Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 

Bperryn & бо., Ld. 
Tank and Girder Work. 
Braby, Fred., & Co. 


Tapes. 
L. P. . Electrical Oo. 
MacLennan, John, & Co. 


Telegraph Condensers. 
Telegraph Condenser Co., Led. 


Telephones. 
British L. M. Ericsson Mfg. Co., Ltd. 
General Electrio Oo., Ltd. 
Gent & Oo., Ltd. 
Graham, Alfred, & Co. 
Sterling Telephone & Electric Oo., Ld. 
Western Electric Oo., Lid. Р 


АЕ сак Switches. 


Tools, &c. 
Taylor & Challen, Ltd. 
Wolf, 8., & Co., Ltd. 


Toois, Boiler Scaling. 
Gilman, Frank. 


Tramway Supplies. 
British Thomson-Houston Oo., 
General Electrico Co., Ltd. 


MoGeoch, W., & Oo., Ltd. 


Transformers. 
British Electrio Transformer Oo., Lud. 
British Thomson-Houston Oo., L4d. 
tt & Sons, Ltd. 
Christian Bergh Electric Oo., Ltd. 
Crypto Electrical Oo. 
Foster Engineering Co., Ltd. 
Hackbridge Cable Co., Ltd. 


Tubular Sleeving. 
L. P. B. Blectrical Co. 
MoLennan, John, & Oo. 


Tungsten. 
Tungsten Manufacturing Co. 
Turbines. 
Boving & Co., Ltd. 
British Thomson-Houston Oo., Lad, 
(Steam). 
Fraser & Chalmers Bng. Works. 
Gilkes, Gilbert, & Co. (Water). 
Gordon, James, & Оо. (Water). 
Parsons, C. A., & Co., Ltd. 
Westinghouse Elec. International Co, 


Tho 


Vacuum Cleaners, 
Simplex Cunduite, Ltd 
Turner Aspirators, The, Ltd. 


Vacuum Pumps. 
Consolidated Pneumatio Tool Oo., Led. 
Duncan Watson & Co. 


Varnishes, &c, 


General Blectric Co., Ltd. 
Veritys, Ltd. 


Vuleanite. 


F. 


Water Recorders. 
Lea Recorder Co., Lad. 
Gent & Co., Ltd. 


Welding. 
The British Oxygen Co., Ltd. 
Thermit, Ltd. 


Wire (Covered). 
British Insulated & Helsby Oables, 


Lid. 
ä Cable & Oonstructien Oa., 


Glover, W. T. 


& Oo., ТАД. 
Henley's W. T. Teleg. Wks. Co., Lad. . 


Hooper's Telegraph & I. R. W Ld, 
India Rubber, G.-P. & T. W. Oo., Lad. 
Johnson & raip: Lid. 

Liverpool Blectric Cable Oo., Lad. 
London Blectric Wire Oo., Ltd, 


MoGeoch, W., & Co,, Ltd 


Saxonia Ov., Lid. 
&. Helens Cable & Rubber Oo., Lad. 
Union Cable Oo., 144. 

Ward & Goldstone. · 

Western Electric Oo., Ltd. 


Wire (Uncovered). 
з, Lad. 
& Son, Lad, 
Smith, F., & Co., Ltd. 
Bwnlth, H. W., & Oo., Lid. 


X-Ray Apparats, 26. 
Medical eee Led 


New Gutta-Percha 


Relating to Situations, Articles for Sale and 
э Wanted, &c. appear on Sup. 17, &e. 


F you install a telephone that is con- 

stantly giving trouble you have to taxe 

the blame. 

tus and there will be no blame to take: 

Your customers will be satisfied. For 
they will realise that when you advise them 
to let you install ERICSSON telephones you 
did so in thelr interest. 


Install ERICSSON appara- 


We make every kind of telephone apparatus fo. 


electricians to install : 
And ERICSSON apparatus has 


none too small. 


No order is too big and 


areputation for finish and lasting quality that is 


seccnd to none. 


That reputation makes it easy for 


you to install ERICSSON telephones when you 


“Ts it as 


always asked about telephone apparatus. И The 


reason for this is simple: 


Led the way in 1899. 
Set the standard to-day. 


Sole Acent for Scotland: 


37. Robertson Street, 


MALCOLM BREINGAN, 
GLASGOW. 


THE BRITISH 
L.M. ERICSSON 
MF G. Co., Lid., 


6, Chancery Lane, W. C. 


Factory: 
BEESTON, NOTTS. 


dee eee „eee %%% 
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HE severest possible test for a lubricant 
is on machines where the load is constantly 
varying and the fact that Dick’s I.L.O. lubri- 
cants are used by power-station engineers in 
every part of the country, is in itself evidence 
of their efficiency and uniform reliability. 


r > 
2 : А 


I. L. O. Lubricants are carefully blended by 
experts, who have had practical experience їп 
every industry for which they cater. This is 
probably the reason why Dick's lubricants 
always satisfy every enquiry from the prac- 
tical” man. 


x 


May we tell you more about them? 
Your enquiry will be welcomed. 


LLO, 


LUBRICANT. 


V. B.DICK&COMPANY LTD 


9O,FENCHURCH ST. LONDON. EC3. 


Jelephone:- Avene, 7884. 2 Lines) 
Selegrams "Dieotto, Fen London. 


P Чч а! Р ДГ; 
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P z 0 
= - | and start with the right holder, = 
= = | == Heavy Pattern Р.В. = 
= = | = Cast Domes. = 
= | = = Heavy kings —. = 
= E have the finest Plant in the = == Easily Earthed = 
= country for the Quality Pro- = = = gri W == 
= duction of small components, such = = i Cord О. ——— == 
= as screws, studs, connecting-rod bolts, = = Also other patterns of High = 
= Ури аш, = |= Quality Holders. prices right. = 
= We shall be pleased to quote fur large or small = = E == 
= quanlities upon receipl of drawings or sample. z = ennet 08841 = 
- |: ‚ E 
E “THE COVENTRY” = = Needless Alley, = 
2 REPETITION CO. LTD = | = Rew Street, = 
: АЗАА i Birmingham. = 
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THE “OVERSEAS” AUTOMATIC 


SELF- STARTING AND STOPPING ELECTRIC LIGHTING PLANTS. 


SET IN IMMEDIATE OPERATION 
BY TURNING A SWITCH. 


The Plants are cleanly designed, 
compact unite, on combination bed- 
plates, automatically controlled, and 
can be installed inany odd corner 
around your house. 

The Engine is water-cooled single- 
cylinder, four-cycle, cf the most 
simple design. 

They can be started or stopped by 
operating а switch, and will run 
without attention until switched off. 
Absolutely steady running and 
maximum economy in operation. 
In addition to Lighting facilities, 


Special Points :— 


ENGINE STARTS AUTOMATICALLY. 

RUNS 8/12 HOURS ON A GALLON OF 
PE] ROL. 

FEW MOVING PARTS, ALL READILY 
ACCESSIBLE. 

AMPLE RESERVE OF POWER. 


you can run Fans, Vacuum Cleaners, PRICES. 
Cooking Utensils, small Machinery, Type 1a.- 35/20 ср. Lamps, 
К such as Lathes, Churns, &c., besides 110 volts... ... £140 


Type 4 —30-volt Storage Bat- 
tery, Model 80 Amp.-hour ... 
£150 


Irons, Heating Apparatus, &c., &с. 


Type 10.— 200 Lamps (60, 
110, 140 or 220 volt, 4000 
watts). Largely used for Cine- 
matograph work ... £230 


LOCAL SELLING 
AGENTS WANTED. 


С 
THE “OVERSEAS” ENGINEERING co., LTD., 
“омно "оон" 758, Curtain Road, London, Е.С. 2, England. 
PARIS: 73, Rue de Provence. NEW YORK: 44, Whitehall Street. 


| 
| 


For steam turbine installations a high vacuum 
7 can be continuously maintained by the per 


(jus Multijector (ж 


4 
vay 
-— Aum 


- 4. 


га ө ^ 
Air Pum ‚_ < 
Аже. y | 
M isnt н 
A: < dE 


(Mirrlees-Leblanc System). 


SIMPLE, EFFICIENT AND RELIABLE. 
SMALL, SILENT AND CLEAN. 
NO MOVING PARTS. NO FOUNDATIONS. 
NEGLIGIBLE MAINTENANCE COSTS. ` 
NO LUBRICATION. 


MADE in two types, Simple or with an Intermediate Condenser. 5 

Both types can be operated with the minimum of skill and ч 
attention, and will produce the highest degree of vacuum with 
absolute stability. Practically the whole of the heat in the 
operating steam can be recovered in the feed water. 


—— 


INTERMEDIATE CONDENSER 
TYPE. 


— Mi RRLEES Wats UN (Омр NY шсш 


SPECIALISTS IN CONDENSING PLANT, T 


| Head Office and Works: SCOTLAND STREET, GLASGOW. 
|, | | London Office: 122, CANNON STREET, EC. 4. 


— 227 pam 
— T —— — — 
„„ — —— E — — — Санай — — — - — — So ше ee 8 — = — 
— — шы — — ее E Dco roe, — — ua un 
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NHigh Efficiency | 
| Centrifug al & Turbine Pumps 


5а! all heads up to 3000 Feet. 


Although our pumps are low im price they com- 
pare favourably in workmanship and material 
with any others on the market, whilst their 
EFFICIENCY cannot be surpassed. 


Write fr List No. 846. 


"rase POulsometer Engineering COVED ыкы her-. 


LONDON, S. W. I. 


READING. 


Г? А | М I | | Cost : No renewals 
| e dl. per sq. yd. in 5 years. 


ANTI-CORROSIVE, ACID RESISTING: INSULATING, STANDS 700° FHT. 
WRITE— 


CUIRASS PRODUCTS, Ltd., 39, VICTORIA Street, S.W. l. 
Makers of the LIQUID PROOFINGS that make Leaky Roefs and Damp Walls Waterproof. 


CASH ENQUIRIES SOLICITED. 


BUYERS BUYERS 


SCRAP A. WEBSTER. SCRAP 
IRON, STEEL, Great Western Railway Depot. ЧЩ COPPER, BRASS 


CASH 


ALSO “PARK ROYAL, ` | GUN-METAL. 


TURNINGS, ; LONDON NK — 11900 
BORINGS. е 1 111 


N VV 


TELEPHONE WILLESDEN 237%. 


'Phone—i7145 РҮТЕ, BCH. Ex. Telegrams—" 8EACO," 
A.B.C., MARCONI and PRIVATE CODES. 
Silp-Ring Motor, 4 


Enclosed MANUFACTURERS. 


tere. MOTORS e. Morons 


Open Protected 


Squirrel-Cage 
or Silp Ring. 


Single, Two er 
Three-Phase. 


SWITCHGEAR, 
DISTRIBUTION 


LEEDS. „с. 


FIRTH & RUSSELL, 


Kirkstall Road. 


Registered ** WII PHAN ” Trade Mark. 


WATERTIGHT PLUGS 
GABLE CoUPLINGS. 


& to 250 Amps. 500-volt Circuits. 


For Portable and Permanent Installations, Field 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
Special Plugs for Ship Wiring and Docks. 


PUM) | 


LOATH) ^a 


As used by Н.М. War Office, L.C.C., Electric Supply Companies, &c. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN, W.C. 2. 


"Phones: 9600 Gerrard. 12061 Central. Telegrams: " Niphon, London." 


Angle Plug and Socket. 


Leclanché Cells. 


Leclanche Cells of all types have been our speciality 
since we introduced them into Great Britain in 1868. 
To-day they are better than ever, because we continue 
to use only the highest quality materials and have adopted 
duni d processes which add considerably to the 
efficiency and durability of the cells. 


Silvertown No. 1551 
Leclanché Cell. 


Agglomerate 6-Block Form. 
This cell is particularly suitable for Tele- 


graph Work and for all other purposes 
where heavy current is required. It is 
very compact and can easily be taken 
to pieces, set up or examined, 


lt has been largely used with very satis- 
factory results for mining and blasting 
work and in places where a large number 


This is a modification of the 6-Block form 
cell It is the most reliable form of 
Leclanche cell and is very suitable for 
Switchgear Tripping Batteries, апд 
Electric Clock installations. 

The six blocks are replaced by one solid 


. depolarising block, moulded round the 


carbon. held together by fabric and 


capped with a porcelain cover. 


of electric bells have to be operated. 


We invented the 6-block Agglomerate form of Cell. All types of Primary 
Batteries are made at Silvertown. Write for our new Battery List No. 31. | 


ТНЕ | 
INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS Co., Ltd. 


(The Siloertown Company). 
HEAD OFFICE: 106, Cannon St., London, Е.С. 4. WORKS ; Silvertown, London, E. 16. 


INLAND: “ Silvergray, Cannon. London. 8 INLAND. “Graysilver. Silver, Londen.” 
FOREIGN : ^ Silvergray, London,” | FOREIGN: "Grayulver, London.” 
Codes used: Marconi International А! and A. B. C. 5th Edition. 

BRANCHES: HOME-Belfast. Birmingham, Brodi Bristol, Cardiff, Оа Glasgow, Liverpool London, Manchester. 

* . yne, Portsmouth. Pree ат 
ABROAD—Adelaide. Buenos Ayres, Calcutta, Christchurch (N. Z.). Durban. Johannesburg. Melbourne, Sydney. 
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ши VFUBLISEING OFFICE, 4, LUDGATE HILL, E.C. 4. 
d Canada, £1 12s. 6d. per annum.; Colonialand Foreign, £2 1s, 
Wu. Dawson & Sons, LTD., Chambers. 


" Ageekay, Cent., London." 


York City. E — Онт.: 
Telegraphic Address : 


LITHOLITE 
INSULATORS, Ltd. 


B5. —57, Hackney Grove, ems. E. 8. 
‘Phone and Telegrams: Dalston, 592, London. 


FIREPROOF AND OTHER GRADES 
ESTABLISHED NEARLY 20 YEARS. 


ELECTRIC INSULATION. 
NON-HYGROSCOPIC. 


гео FIREPROOF. 
— 
THE SILUMINITE 

INSULATOR Co..Ltd., 


The Green, Sotithall, Middlesex. 
Bee Large Advt., page xxix. 
FERGUSON, 
PAILIN, 
LIMITED, 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


= Record Electrical Co., = 


BROADHEATH. MANCHESTER. 


TELEPHONE: 164 ALTRINCHAM” 


BROOK 


ЭМЕ, TWO and THREE-PHASE 


MOTORS. 
See Sup. 46. 


SWITCHGEAR 
ERNEST F. MOY, LTD., 


Manufacturing Electrical Engineers and 
Government Contractors, 


SREENLAND PLACE, CAMDEN TOWN, LONDON 


‘Cantie’ Switches 
| NOTE NEW ADDRESS: 
THE "CANTIE" SWITCH CO., LTD. 


LEIGHTON STREET, 
NOTTINGHAM. 


"е SAXONIA 


ELECTRICAL WIRE CO., LTD., 


ALWAYS GREENWICH, S.E. 


ALL BRITISH 


FLEXIBLE CABLES. 


M 


p" WERE Ө» TRE DNO 


VE V ыг» 


JUNE 25. 1920. 


CHURTON E 
NK and Poy yo 


> MOTORS. 


T. HARDING CHURTON & co., LTD., 
Atias Works, Water Lane, LEEDS 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 


9, Westfield Road. BIRMINGHAM. 


Bee Advertisement last week, page xxxiii. 


“EMPIRE” 
AUTOMATIC CONTROL 


Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 1 
Works: NORTH WOOLWICH, LONDON, Е. 


TELEPHONES & CABLES. 


Bee Advertisement this week, p. vi. 


CONNCLLY'S (BLACKLEY), Lo., 


for 
WIRES AND CABLES. 


See Advertisement last week, p. lii. 


STEEPLEJACKS 


— Chimneys Raised, Felled, — 
Straightened, Pointed and. Banded. 


The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co., Ltd, 


7, Princes Street, Westminster, S.W. I. 


Telephone : Telegrams : 
"Arboris RART. Chimboseta. Phone London. 


ADVERTISING NOVELTIES, 


Name Plates, Meter Dials, Switchboard 
Labels, Address and Instruction Plates, 
C!ub Badges, Checks, Tokens, Blanks, Die 
Stampings, Dies, Press Tools, Punches, 


and Cutters. 
Engraving Co., Ltd., 


RE LIANC CHISWICK. 
JULIUS SAX 


FOR 


HOLOPHANE. 


ESTABLISHED 1855. 


6d. per аппиш,—ЇМк=” Tonk: D. 
Panis: Borveav & CHEvILLET, Librairie, Etrangère, 22, "Rue de la Banque. 


А В С Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


Registered at G. P. O. as a Newspaper and PRICE 
Canadian Magasine rate of Postage, BIXPENCE, 
SUBSCRIPTION 8 Postage Free: United 


Van NosrRAND Co., 25, Park Place, New 


A Mark & 
its History. 


See page xvii. 


MOTORS. * DYNAMOS. 
VICTORIA DYNAMO & MOTOR Co.) 


CRAVEN HOUSE, 


Kingsway, London, W.C. 2. 
Phone: Gerrard 1245. 


FU LLER'S UNITED ELECTRIC 
оке LIMITED, 
UFACTURE or 
ACCUMULATORS BATTERIES 
WIRES & CABLES CARBONS, &c. 


WORKS: CHADWELL HEATH, ESSEX. 


General Sales Offices : 
IDDESLEIGH HOUSE, Caxton St., Westminster. 


‘Grams Blochat, Vic, London, Phone: Victoria 6863- 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 


SWITCHGEAR. 


THE 
BRITISH 


ALUMINIUM 


COMPANY, LD., 
10 9, Queen 
Victoria St., 
Bee large Advt, 161/7120. LONDON, Е.С. 4. 


RAYNER & HEALD, LTD., 


DUKE STREET, DERBY. 


TWO & THREE-PHASE 
See page хххїх. MOTORS only. 


PROTECT YOUR TURBINES 


by continuous measurement of condensed steam with a 


LEA RECORDER. 
Many breakdowns have been prevented. 
Steam consumption seen at a glance, 

Write for Leaflet L 1 to— 

LEA RECORDER CO, LTD. 

28, Deansgate, MANCHESTER. 


Simplicity Efflciency 
Dependability - Economy _ 


— 
—— — — — не инк © 


Advertisement Index, see page xl. 
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VERTICAL ENCLOSED WESTOOL 
HIGH SPEED PORTABLE ELECTRIC 


[STEAM ENGINES. TOOLS. 


ZZ LA 


For Direct Coupling to Dynamos, Fans, 


Pumps, &c 


For Ship Lighting and Industrial Works 
of all kinds. 


E. S. HINDLEY & SONS, 


11, Queen Victoria Street, Е.С. 4. 
е WESTOOL WORKS, 
Works: BOURTON, DORSET. Тое: Steamer, PUTNEY. 


п. GLASGOW ОЕР!СЕ: 


TAYLORG PETTERS, L” 


40, HATTON GAR ж, 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 


Contractors for Air Board, War Office and Admiralty. Requirements. LONDON, Е.С. 3 
4 CUTTING AND GAUGING OUR SPECIALITY. (The Oldest Established Mica House In the country. ) 
| BEST QUALITY MICA ONLY, AND ALL BRITISH. 


Offer your. sto Cid 
8 
74 are tall description and gaan Au 
4 Y | s Terms of Purchase PROMPT CASH 
fcf T AR against delivery 


Telephone: lelegr 
HOP 4520 "SCRABVAU AU LONDON 


—— 
11 — 91 — 1]! r—— „чарба — ——— 
| ) Taeiegrams: " VANDUARA, “CENT LONDON 
H.M. G 


Contractors to WN Gevernment 


< TAPES, WEBS, CORDS, SLEEVING, c. 


DELIVEPY 3 "A STOCK. 


JOHN MACLENNAN & CO. 


30, HEWGATE STREET, LNKNON, E.G. 1. anu ar 196, INCRAM SYREEY, CLascow. 


THE WESTMINSTER TOOL & ELECTRIC CO., 
72, WATERLOO ST. LONDON, S.W.15 | 


PHONE 4575 CENTRAL. 
M : CA M | CA М ITE: LONG PETTERS, 


= | 


| 
‘ 
| 
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THE Telephone Nos. 1388-9-90 Clerkenwell. 


Ion DON ELECTRIC 
WIRE COMPANY - 
& SMITHS Do 


Telegrams: “ELECTRIC, LON DON.” 


CABLES, WIRES AND FLEXIBLES. ; 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD, GOLDEN LANE. 
—  "LoNDONEC.! 


THOMAS INSULATORS 


For E.H.T. Transmission Lines. 


NEW MODELS 


SPECIALLY DESIGNED 


to withstand 


HIGH FREQUENCY CURRENTS 


cause 


LIGHTNING ING SURGES. 


J. W. GLADSTONE, Ltd., 


70, HONOR OAK ROAD, LONDON. 5. E 23. 


Telegrams and Telephone: No. 1077 Sydenham,” London 


Ml The Last Word ip bre! | 


NANTERRE 
CARBONS | 


For ARC LAMPS. 


BRUSHES 


For DYNAMOS. 


AGENTS : | 
WELLS ELECTRICAL СО., 


73, Cheapside, London, Е.С. 2. . 


.SHEETS-RODS:| 
I. TUBES · GEARS ·{ 
4] NSULATORS- WASHERS: 
| — BUSHES-ETC. — 1| 


| MOSSES & MITCHELL ELL 


TELEP.: CITY 4117. TELEGS.: ELCHARBELO CENT. LONDON 


LASGOW— 
W. M. WILSON а CO., 19, Waterloo Street. 
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BERTRAM THOMAS 


Worsley Street, Hulme, MANCHESTER. (telephones: 918 & 4M юка Queen Anne's. Chambers, Westminster. 
ELECTRICAL. ENGINEERS. 


THE TTILTRN ACR 


METHOD OF KEEPING STORES. 


9 108687, 109415, 
Ad. T? — Ree. Manx 876,424.) ай) 59 ER The 
а 0 ^ ue > теч IDEAL System 
e^ LM cM od 9 à р RUN 8 у 
psewsaerkrr co ET pU of 


Keeping Stores 


Goods are kept in 
removable steel trays 
tilted to show the 
contents and facili- 
tate withdrawal. 


t } The trays are fitted 
E with sliding  par- 
titions. 


The fittings are 
fireproof, are of per- 


T = » FP» «( =. 6% manent value, and 
е. * "d e LLC ATO On INEO can be added to and 
PT * n Ew а | NF x! re-arranged with а 
minimum of labour. 
DW Stocktaking made 
B. е? Ks a № xd. L^ M aus easy. 
UVEITE FOR FEIONS AND PARTICULARS. 


The strongest link 


wn” 


sis 
— u — ,,, M d 


in the power chain 
BRITTAIN MOTORS. 
BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES), 


110, CANNON STREET, Works—FASTDOWN WORKS, 
LONDON, Е.С. 4. DEWISHAM, SE 13. 


L^ 
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FIRST-GRADE 


oR . 


BURSLEM _- STOKE-ON-TRENT. 


—— —SUPREME QUALITY— — 
for Central Stations and House Lighting. 


THE PREMIER ACCUMULATOR C0., LTD, Sa честен. 


B London Office: 53, VICTORIA STREET. 


Ф BARE, SILK and COTTON 


covERED and ЕМАМЕЦЕР | THE CONCORDIA ELECTRIC WIRE Co,, Ltd., 


COPPER & HIGH RESISTANCE 


STRIP and RIBBON. i М 
TELEGRAMS: " Polianite, Long Eaton.” TELEPHONE: Long Eaton 249. 
ASBESTOS and ASBESTIN 


COVERED COPPER and 

a enaA EE ENAMELLED COPPER AND 

BELL WIRES & CORDS 
TELEPHONE CABLES & CORDS. 

CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. | 

FUSE WIRES. 
WIRES. 
FLEXIBLE CORDS 


MEDICAL CORDS. 
ofevery Construction, Finish and Size. LONDON OFFICE & STORES: 155, Victoria St., S. W. 1. TELEGRAMS: Leads London.” 


INSULATING MATERIALS 
for all clasees of Electrical Apparatus. 
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Boe guided 
by experience. 


TRAINS and stresses are the 

normal lot of a dry cell. Its 
capacity to withstand them deter- 
mines the length of its existence. 


Experience shows that it is just 
upon its reserve of strength that 
the WESTERN ELECTRIC BLUE 
BELL Dry CELL has built up its 
reputation, and become the 
recognised 


telephone battery for telephone users. 
FRESH STOCKS DAILY. 


DRY CELL 


N a ANCE 
LOCAL AND LONG pis TA" 


TELEPHONE? 
Ete 
SECT RIC BELLS ET 


Kester „ЕЙ 


COMPANV LTO 
LONDON 


Western Electric Company Limited 
Works: М. WOOLWICH, E., & BEXLEY HEATH. 
Branch Offiees 


BELFAST, BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER, NE WCASTLE, 
SYDNEY, JOHANNESBURG, BUENOS AIRES. 


ee 
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Send your enquiries to: — ; 


ad" Crompton & Co. Ltd., 
чы 


Chelmsíord, 


` 


Edison Swan Electric Co. Lid 


London. — 
1 
eaae amine 
TR 


ее 


Elliott Bros. (London) Ltd., 
‘tan, " 


London. 
474% 
* 


u. | Erskine Heap & Co. Lid. 
deb ALL PRA 
* «; pi e "tug, 

s ttis , 
Т м A . “n мелу 
| Ж x ii 3 
PEN OEN *. 

Ve Uh 


“м, 
ЫЎ 
е 


Manchester. 
uli, u 
uin 
"ili, 


*e 
e 


London. 
* 


e KA “ш, у Evershed & Vignoles, Ltd., | 
e, "RN ty „ % London. 9 
E — . ` 72 2 t, 1 | 
i Where the best, Ма | кетен Lad || 
A t И 1 A MN “afm, СЯ <А Hollinwood, Lancs. Ux 
5 El ИОС >» qu 
m e C ri C а. t А, KA КА? A The General Electric Co. Lid., ae 
a e X OD %, London. If 
| Measuring” Instruments *. * ^, EE 
Ж. ч * % А, ry 
| are made VX , | Johnson & Phillips Lid, ||| 
35 % 4 V. ia % * London. 
& + М, м», 
5 d , % v, Metropolitan- Vickers 
M m | 7 t5 % 2, Electrical Co. Ltd. 
З For accuracy and reliability—the two cardinal 2 2 * Manchester. 
1 point. British Electrical Measuring Instruments 2. %, % Ж, n. 
EC stand above all similar articles of foreign manu- 2, % % GA Nalder Bros. & Thompson, Ltd. n 
E facture. There is good reason for this supremacy, A % % i London. ү) | 
dE for the pioneer work in this industry was carried 5 B 15 
5 through by British brains and labour. The most A A A Park Royal Engineering e 
25 elaborate research, the finest skill and workman- 2, EN Works, Ltd., 
* ship, have been devoted to the production of the Ф 2 London. ET 
B best poesible instruments. KA 2 | p 
E 12, %, | Record Electrical Co. Ltd., а 
E 22, Altrincham. n 
Ады: © 2, — 
si v2 E 
| British Made Electrical : 


Everett Edgcumbe & Co. Lid., 
un 
^, "и Nay 


* 
— iv че 


t 


z RAUONSN 


v. INUSME 


Siemens Brothers & Co. Ltd., 


Measuríng Instruments 


Woolwich. 
are sold under guarantee of the accuracy required by the 


Walsall Electrical Co. Ltd., 
British Engineering Standards Association. In their manu- 


Walsall. 
facture thousands of British workpeople are employed. 


| Strengthen British Commerce | 
by reducing undesi rable imports. 


ok Vy ADV SE N. 
r 


* — = 


* 
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| i ! j HORN FIBRE. Machine Work 
X LEATHEROID. In Fibre 
CONDENSITE-CELEROK ШШШ ШУ — ЧӘР . а Speciality. 


(Wate. proof Insulator). 


DIAMOND FIBRE CO., LTD., wen ronn. s топони, LONDON, N. is 


ЕТТЕ 
| А new Duy-word 
for the community of 


Electric Light Users 


Ir 


B.K.B. Electric Motors, Ltd. 
BRITISH MANUFACTURE THROUGHOU!. 


: THE “ Featherweight.” 


The smallest and lightest motor built for the power 
developed. The “ Featherweight” is tot 

enclosed, has a laminated field and is fitted with 
ball bearings. A high efficiency motor made in 
all sizes from one-hundredth to one-eighth H.P. 


(or direc:-current. 


ULT 


ШИШИШИ 


VEU EE AL 9 0 


TT €—Y——————————sm 


JS 
| 
= | ‘ | 
= BRILL LIANT Frame fic. 1/30 H.P., 2600 r.p.m. ' 
: ECONOMICAL — — = 
= LASTING The B.K.B. Open-protected D.C. 5 
[и шмше SOCK | Cea a due Motors —!/,, to 2 Н.Р. 
= io meet the growing demand. of 1910, 17722 ot 1911 and 10918 of 1913, = f od t ht; ng l апо ! 
Ri = of moderate weight; ri u : 
METROPOLITAN - VICKERS 2 шви -Ample margin of power, | 
= = well construc rig a 
z ELECI AEK BRK LTD., = nicely finished. 
= 14, Peng ees MANCHESTER. = 
Sata ЫЫ ОД = FINSBURY COURT, 
coh ge QU MED co = FINSBURY PAVEMENT, 


Itidus . High. ‘ridge, NEWCASTLE RO RC P 


Dak xt ye ОИ ем. Ры VAST: love : Telephone No.: 5630/1 London Wall. LONDON, E.C. 2. 


зх Pak» 
Managing Agents: BERKELEY & YOUNG, Ltd. 


pe hus Ka iu vee „ eee үзү. SO SCENE 


mmm QD; ШОШ ШШШ ШИШҮҮ иш - 


ЕТИ ПОТЕ 


VULCANISED INDIA-RUBBER 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 
DELIVERIES FROM STOCK. 
ALL MANUFACTURED BY US IN LONDON. 


oy, HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, $.t. 
WM. BEIPEL & б CABLE WORKS WEMBLEY, LONDON. 


| — Md] 6—0. 


“ELEVANJA” 


| | ELECTRIC MOTOR CONTROL GEAR. 


Automatic 
| Motor Starter 
| with pilot 
| | reversing 
switch. 


Coal Economy. 


Get the utmost heat value from 
your coal. It pays more than ever now 


that coal is scarce and the cost is rising. 
! 


SEND US n". 
| PARTICULARS Sturtevant Mechanical Draught would 
ЛАГ. prove as sound an investment to you as 
REQUIRE MENTS. it has to hundreds of satisfied users. 


— наана 


We have specialised in this work for 
over fifty years. Write for our new Treatise 
on Mechanical Draught, No. U. 1072." 


| Er D 1G 
Engineering Co., Ltd, 
147,Queen Victoria St., London, E.C.4 — 


* Lamp MAKING 
MACHINE 


FOR SEALING, 
|J FOOTING & 
|. FLANGING. 


ELLISTON, EVANS '&^» JACKSON, ,Ltd., 


13, CROSS STREET, FINSBURY, E.C. 2. 


LONDON 215 Telegrams : 
Telephone: WALL 7804 „ ELEVANJA, LONI ON.” 


|, EARLY DELIVERY 
ASSURED— SATISFACTION 
GUARANTEED. 


. Machine can be Viewed 
| at the Works. 
' WRITE. CALL OR PHONE 
Manufactured by: 
THE WICK ENGINEERING 
CO. LTD. 


A high-grade, quick- 
boiling, inexpensive 


TABLE KETTLE 


= . Ruvigny Gardens, Putney, 
+; г 4 8.0. Telephone: Putney 2585 


This Electric Kettle is the correct 
model for Domestic, Shop and Ойс‹ 
use—carefully designed and fully guaran 
teed for efficiency and reliability 


T! | | xtensivel: These machines are made with 4 or 6 heads. 
118 is the standard and most extensively | | 
used pattern which we hi 


for the past 10 years 


ave manufactule 


MADE IN SOLID COPPERin two finishes 
—No. 476, Heavily nickel plated. No. 4//, 
Highly polished Copper. Capacity. 2 pints 
Weight. 24 lbs, Current consumption, ( ( 
watts. Standard voltages, 100/110, Z00/ 2-U. 
230/250. 


— ———— 


Without exception the finest Kettle d 
the market. Write NOW for prices ап‹ 
fullest inforination 


———— — 
т ГЫСЫ" МИЙ, > x ` x 
муе v 
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FRE 
TANK MAKERS 
.. LONDON. 


""?"9* „„ „„ „ 2e eee eee eee оо ө 


| 
- { 
Ww f f 
=| { 
4 
е 4 
1 * 
- 
-JE 
1E 
- 
“с š 
- 
q - 
= 
{+ 
- 
6751 > 
^ - 
c 
* = 
ж 
21€ 
i Е 
Y = 
x 
2 
Se 


зз 


Premier Electric Heaters, Ld. 
258—260. Bradford St., B'ham. 


т, о осооаотеовоое ое 


ҮҮТ) 
ETER о 2 


COPY micny 


MILD STEEL PLATE WORK, BLACK OR GALVANIZED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Chief Offices : 362 to 364, EUSTON ROAD, N.W. 1. 


7 
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D. & S. CHOKING TUBE FUSE 
HANDLE TYPE. 


Large numbers of these well-known 
Fuses have been used at the front, 
and have successfully passed the severe 
test of WAR conditions ; they may 
therefore be used under PEACE con- 


ditions with renewed confidence. 


Sa a), а) „инине | AB) 


Be careful to get the genuine 
D. & S. choking tube and not an 


inferior imitation. 


|. HANDLE TYPE UNMOUNTED. — 


| DORMAN & SMITH ut. 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 
LONDON OFFICE : 17: VICTORIA 8T., WESTMINSTER, S.W.1. 


CABINET & WOODWDRK FOR ELECTRICIANS]. 


In Plain and Fanoy Woods. 


— — 


MATERIAL. FINISH. 


„Ол 


Special Quotations on receipt of Drawings or Samples. 


BROWN «Sz cCoO., 


. .WATERLOO SAW. MILLS, 
73 to 85, McAlpine Street, GLASGOW. 


Telegrams: " Roxen. GLancow.”. Telephones *: CrvTRAL AAA ther ^ lines 


i ~ 


HADES 


AT LOW PRICES 
Conical Opals, 8", 9", 10" Fancy Glass Shades. 


BETTERWAY 


SILK BAND SHADES IN STOCK. 
Fancy Opal and Venetían Shades, complete 
with Carriers for Half-watt Lamps. 


WENHAM ‘LIGHTING CORPORATION, 


184, GRAY'S INN ROAD, W.C. f. 


and TURNED PARTS / 
~ of E Accuracy in 


, BRASS, STEEL, NICKEL. ETC 
| ELECTRICAL APPARATUS. 


MAGNETOS, SCIENTIFIC 
INSTRUMENTS, CLOCKS, ETC. 
ANGLO“ SWISS. SCREW co Lr 

ems - ur MIDDx. d 
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Paragon Combined 
Switch and Fuse, 
600 volts. 


The switch illustrated is fitted with 
our well-known Kantark fuses. 
Blades are of hard-drawn h.c. copper, 
mounted on mica insulated metal bar. 


-s4 
LU 2 


LJ LJ 
wits = 


т 
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Contact blocks of hard-drawn brass 
fitted with pressure springs to ensure 
sound contact, and equipped with 
shield which makes it impossible for 
operator to touch live metal when the 
lid is open, 


Case of best quality soft grev iron, 
fitted with earthing screw and black 
stove-enamelled. 


It is a particularly popular M. E. M. production invariably 
giving fullest satisfaction and highly economical service. 


M.E.M. productions represent to-day the Best Value obtain- 
able in Low Tension Switch and Fuse Gear, and effectively 
combine Simplicity with Efficiency, thus greatly minimising 
the stocking of spares and replacements. 


Sp WO 


Bear M.E.M. in mind when next vou need Electrical Gear—it-will pay you. 


Midland Electric Mfg. Co., Ltd., 


SUNT TEA Ok RA 


2 \ 

: Barford Street, Birmingham. : 

Ё Д 

8 — : 
SESS TEXT eT : 2 


| THE 


| PORTABLE SCOOP CONVEYOR 


Release your Wagons and Trucks by loading and unloading them quickly. 


For 
LOADING 
and Made in six 
UNLOADING Standard Sizes 
MOTORS, from 14ft. to 24 ft. 
WAGONS, and in widths of 
TRUCKS, ins. & l6ins. 
BARGES, 
SHIPS, 
&c. — 
И | 
Most adaptable for Self-contained | 


with either Petrol 
Engine or Electric 
Motor. | 


conveying Gas 

Coke, Chemicals, 

Coal, Bricks, Sand, 
&. 


LOADING CCAL FROM PILE INTO TRUCK. 


These Conveyors are successfully at work in a large number of Gas and Electricity Works. 


Illustrated Literature sent on request. 
— SOLE SELLING AGENTS —  * 


C. Н. JOHNSON & SONS, LTD, | 


(R1 Department), 


»Z"4 Smedley Road, MANCHESTER. LL. 
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SUNCO ELECTRIC FANS. 
Prices : right Quality : right 
Delivery: right now but you 
must send the order right now. 


The FAN Season is here and the public 
demand SUNCO ELECTRIC FANS. 
Do not disappoint your customers, get 


in a stock of reliable silent running 
attractive looking fans—SUNCO FANS. 


Made in all the sizes and types for which there is a 
definite demand. DESK, TABLE, WALL, CEIL- 
ING, RIGID BASE, SWIVEL, TRUNNION and 
OSCILLATING types are now available in all standard 
voltages. For ventilating large rooms or buildings— 
use SUNCO BOX or PROPELLER BLADE FANS. | 


List 291 gives full particulars and prices ef all 
models and contains valuable infermatien en von- 
tilating problems. Write for your copy now. 


Telegrams : 
“ SECABILIS, OX, 
LONDON.” 


Telephone : 
GERRARD 7766 
(4 lines). 


118-120, CHARING CROSS ROAD, 
LONDON, ———— W.C. 2. 
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FOR EFFICIENCY IN MOTOR DESIGN USE 


“HOFFMANN” 


BALL & ROLLER BEARINGS 


i 
— 


THE HOFFMANN 
MANUFACTURING CO, LTD, 


CHELMSFORD, 
ESSEX. 
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EEEE Profitable, because people 


З 
| 
| 


= ask for Z s again. Er 


| 


The fact that sales of Z. Lamps are so 
consistently and constantly increasing is, in 
itself, undoubted proof of the merits of this 
well-known brand of Lamp. You will find that 
once a customer has used Z. Lamps he will 
insist always in future on having this make, and 
for this reason Z. Lamps are one of the best 
lines you can handle. 
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Write now for our One-Watt and Half- 
Watt Lamp List and Trade terms. 
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THE “Z” ELECTRIC LAMP MFG. CO., LTD., 


к=== Sales Office and Works: SOUTHFIELDS, LONDON, S.W.18. 


Depots : 
RMINGHAM—8, CHURCH Sr., COLMORE ROW. 
;ew—40. WEST CAMPBELL ST. ВІ | 
VVV HOUSE. i 
BRISTOL—59, VICTORIA ST. DUBLIN—35, SO : 
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MACINTOSH | 


CABLES 


(INDIA-RUBBER, BITUMEN and PAPER INSULATED). 
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3-way Underground Disconnecting Link Box. 


[p — o o o r UT 


| The Macintosh Cable Co., 


Electrical Engineers, Cable Makers and Contractors, 


DERBY : LONDON : LIVERPOOL : 
CONTRACTING DEPARTMENT, 
Ashbourne Road Mills. 22/3, Jewin Street. Rice Lane, Walton. 
Telegrams—" Macintosh Derby.” “ Lark Barb.” " Conductor Liv 
Telephone — 1200 Derby. 1603 City. 73 Wales. 
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IL ECTRIC Power in relationship to the 
welfare of the community is the prime 
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TRIER 


| necessity as a means of increased pro- ÆN 
/ duction. Tothis end cheap and abundant =N 
й electric power is required to be available every- == 
g where—not only in town environments (whence = 
| it may be transmitted by underground cables), but = 
also in more remote places, to геабһ which re- = 
| quires Overhead Transmission. Ап overhead =A 
ү | transmission line must be engineered as а com- / 
= 


plete unit of plant, and not. a conglomeration of 
more or;less ill-assorted parts. If, and when, a 
transmission line is so engineered and со- 
ordinated, then it becomes a unit of plant, 
efficient and reliable. Such is 
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с | | | == 
= WIS OVERHEAD = 
I j == /4. 
e TRANSMISSION = 
y= ` = 

y= $ The design and manufaclure of transmission = 
= line material and high оойаде equipment, and == 
y= the erection of transmission lines and outdoor == 

= sub-stations complete, i.e., Electric Transmission = 
(= from A to Z, is the specialised function of =! 
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TWISS ELECTRIC TRANSMISSION L : 


Г (Incorporating Messrs. J. B. Saunders & Co., Ltd.'s Transmission Line Department). 2 
ENGINFERS, MANUFACTURERS, CONTRACTORS, | 


62 * 65 QUEEN ST. LONDON C4 
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AMBER MICA 
SAMPLES S PRICES FROM: 
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THE MICANITE Е INSULATORS C°.LT®. Empire Wks. WALTHAMSTOW -onon 
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The Delta“ Dry Cell 

has а reputation for 

efficiency and consistent 
High Quality. 
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LARGE OUTPUT. 22 


High Recuperative Power. 


Immediate 
Delivery. 


COMPETITIVE PRICES. 


A 


FALK, STADELMANN 
& CO.. LTD., 
83-87, Farringdon Road, 
LONDON, E.C. сег => 

Я -ai 
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74-76, Veritas House, 
Gt. Clyde St., Rochdale Rd., 
GLASGOW. MANCHESTER. 


2 


RICHES GREEN & CO. 


Manufacturers of TABLE & FLOOR STANDARDS, CHANDELIERS, 
PENDANTS and WALL BRACKETS, in Carved Wood, Gilt and 
in Colours tor highly artistic lighting. 
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Many examples of our work may be inspected at our Showrooms. 
Manufacture of exclusive designs quoted for. 
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Wholesalers and Exporters are cordially invited to write for 
. prices, or call at our Showrooms. 


RICHES GREEN & CO, 


Offices and Showrooms: 


181, Victoria Street, LONDON, S. W. 1. d | | 
Telephone: 7239 Victoria. ` 
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Memory & that Mark 


There are many in the Elec- 
trical Industry to-day who 
have known the J. P. Mark 
for many yeara, some for 
nearly half a century — and 
those who know It best as- 
sociate It with a standard of 
exoellence In Cables and Elec- 
trical Plant rarely, If ever, 
maintalned consistently over 
80 long a perlod. 


Therefore memory helps us, 
but in these days of rapid 


progress and new movements 
It is essential the value of this 
Mark should be constantly 
emphasised. 


We are proud of the repu- 
tation It enjoys—we are de- 
termined that that reputation 
shall remain unsuliled, and 
we state quite definitely 
here and now that It can, 
to-day and always, be re- 
garded as a guarantee of 
excellence. 


Johnson & Phillips, L^ 


Cable Makers & Electrical Engineers since '75. 


Charlton, LONDON, S. E. 7. 


City Office: 12, Union Court, Old Broad St., E. C. 2. 


Branches at :CBIRMINGHAM : 206, Corporation Street; GLASGOW: 159, West 
George Street; CARDIFF: 2a, Court Road; MANCHESTER: 251, Deansgate. 
NEWCASTLE-ON-TYNE: 446, Blackett Street; PORTSMOUTH : Cleveland 
Road, Gosport; and SWANSEA: 12, Heathfield Street. 
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INERT CELLS 


GUARANTEED for FIVE YEARS 


to keep in stock without deterioration. 


| 


Wit da ot DU ШЦ! РИТ 
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Fuller's 1920 Inert Cell has all the excellent qualities 
of the Fuller Dry Cell, serves the same purposes, and in 
addition will keep almost indefinitely in any climate without 
losing any of its power. In fact, its capacity compared under 
entirely equal conditions with that of Dry Cells is from 


25% to 50% better. 


It is particularly suitable for use in places abroad where Dry 
Cells are affected by the climate end during transport. 


ДШИ 


HUE ttl 


ШИЛ! 
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Made in Round and Square Types. 


PARTICULARS ОЕ STANDARD TYPES. 


НОТИ ТТИ HH 


E.M.F. | Internal is 
T | ori or | калап, TM Overall Dimensions. | Weight. 
| Ew | Sor. amp. hrs. Inches. | Ibs. ozs. 


SQUARE TYPES 


TELL Bo 


e AA 


i FULLERS UNIT 4 
i ELECTRIC S UNIS ES 


ROUND TYPES 


, 100 
70 
50 


| 


Woodland Work$ „рд 
ROWELL HEATH, 239 
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PRICES ON APPLICATION. 


FULLER’S UNITED ELECTRIC WORKS, Ltd. 


Works:  - WOODLAND WORKS, CHADWELL HEATH, ESSEX. 
General Sales Offices : 


„FFF _ IDDESLEIGH HOUSE, CAXTON Sr., WESTMINSTER. 


To render active it is simply necessary to fill the 


ЇЇ 


= [рд "Blei Vis. London.” T décloas ;- Victoria, 6863.4, 
= cell with water. After a few minutes more ; 
= water is required to replace that absorbed. ; Midland Branch : Scottish Branch : 
The cell is then a freshly-made Dry Cell. Any; 3, New St., BIRMINGHAM. 200 - 208, St. Vincent St, GLASGOW. 
{ surplus water can be emptied out after a few hours. Telegrams: "Fullerite, Birmingham.” Telegrams: Central 2635. 
—!: ³¹¹¹1 ̃ Tr. ˙ UR TSE RE elephone: Central 3613. Telephone: Central 2635. 
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RECORDERS 


the Key to | 
RECONSTRUCTION. 


Every minute in the largest 
Works and the smallest Factory 
must be guarded if the problem 
of increased production is to be 
solved. The Blick system of time 
recording ensures this. Simple 
and efficient to the highest point 
—the day, hour and EXACT 
MINUTE are registered when 
employees enter and leave. 
Modern card methods. Racks 


for any number of workmen. 


Write for Booklet "11." It tells 
you quite a lot about the organisation 
of Works. 


BLICK TIME RECORDING DEVICES, 


174, Gray’s Inn Road, London, W.C. 


CARELS | 


DIESEL апа STEAM 
ENGINES 


Diese! Oil Engines—Drop Valve and Unlflow Steam Engines. 


(GHENT, BELGIUM) 


These well-known Slow Speed 
Diese] Engines and Heavy 
Steam Engines can now be 
sup»lie4 to all parts of the world. 


All Communications should be 
addressed to the London Office: 


HEATH & SERENA, 


Carlton ‘House, Regent Street 
Waterloo Place, London, S.W. 1. 


Phone: Regent:3484. ‘Grams: Dielselben, Piccy, London. 
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SERVICE. 


Joint Box 


Compounds 
and 


Compound 
Buckets. 


H ENLEY Compound Buckets 
are of specially stout con- 
struction. They are made in heavy 
gauge sheet steel, with rivetted 
joints, and are heavily galvanised. 
APPROXIMATE CAPACITY - 22 lbs. 
(еа to within 2 in. of the top) (10 kg.) © 
WEIGHT EACH =. - 13 lbs. (6 kg.) 


JOINT BOX 
COMPOUNDS. 


Henley Compounds are carefully mixed to 
give the best results for the particular circum- 
stances for which they are provided. A wide 
experience in the manufacture AND USE OF 
insulating compounds enables us to assist you 
at any time you have difficulty in deciding 
upon the most suitable compound for your job. 


| QUOTATIONS ON APPLICATION. | 


W. Т. HENLEY'S TELEGRAPH 
WORKS COMPANY, LTD., 
BLOMFIELD STREET, 
LONDON, E.C.2. 


HENLEY vv SERVICE 
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"SWIFT" CONTACTS. 


HEAVY GAUGE METAL, 
WIDE SPRINGS, 


BOTH TERMINALS 
ONE END. 


10° Opal 
BOWLS. 


1 2” 0 | 
в "^ p 
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P.B. CAST BELL PUSHES. 
5.a. FLUSH SWITCHES. 
12" Р.В. BOWL FITTINGS 


Cast Ceiling Plates, Hooked Bands, and Chains. 


ALL ABOVE FROM STOOK. 
— — — 
THE 


SWIFT ELECTRICAL LTD., 


25, Castle Street, 


am» Falcon Square, E.C.1. 


21" 
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LYTO DRY CELL 


(SACK ELEMENT) 


Meets the demand 
for a genuine HIGH 
CLASS DRY CELL 
having Great Ca- 
pacity and Long 
Shelf Life. 


Standard Size 
64" x 2} 
Prices for large or 
small quantities on 

application. 


DRY CELL 


F 
i^ BELLs, TELEPHONES 
“NITION, and all Purpost 


for which 


" ; TORCH 
TERMITTENT CURREN! | 
is Required 


BATTERIES. 
Е — | All sizes. 
Send for List. 


FLASH-LAMP and 


Manufacturers: 


T. E. SLAUGHTER ё 00, 


Limited, 

172, Church Road, 
Mitcham, 

London, S.W. 


m 
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Heaton Works, 


London Office: 


L 


E Ae i 
Derby Corporation Power Station. View showing, in the soreground, th ee 2000-kw. 
Turbo-Al'-rnators. in the” background, three 750-kw. Turbines and D.C. Generators. 


Newcastle-on-Tyne. 
8, Victoria Street, S.W. 1. 


Maintained 
Efficiency. 


Parsons Steam Turbines are 
designed and constructed to 
give the highest possible 


efficiency. This efficiency 
is maintained after years 
of service. 

struction, low peripheral 
speeds, small number of 


bearings and effective lubri- 
cation of the Parsons’ reaction 
turbine make it the most 
» satisfactory plant for Central 
EM | Station work. | 


C. A. PARSONS & CO., Ltd. 


= 
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Brilliant Lig ht 
at Low Cost 


| XCEL 
LAMPS 


_ SIEMENS BROTHERS ЕСЕН 


Manufacturers 


56-50 Upper Thames Street: E 
LONDON * E* Cur 


7 and at 
a МА а BRISTOL 


CAR GLASGOW 
MANCHESTER. NEWCASTLE 
SEF MELE SOUTHAMPTON 
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Pendants. Indirect and 


Standards. Semi-indirect 


Statuettes. Lighting. 
Smoker's Sets. Ceramic Standards. 


Visit our Showrooms : 


CHRISTIAN BERGH ELECTRIC CO., LTD., 


Bank Chambers, 329, High Holborn. 


» ELECTRICAL SUPPLIES C. 


LONDON: THE LIGHTHOUSE, PROPRIETORS : 

C!!! СТЕНСКЕ COURT ROND, е MANCHESTER : 10, eREENWOOD st 
о — W. t. y 

TE CERRONES, азе 2017 MUSEUM i E. S. Co., Lid. TELEGRams & TELEPHONE: “CITY 5794." 


' РГ Г? QUICK-MAKE 
CRABTREE’ cuocere 
One & Two 
Way 
FLUSH 
FLAT 
TYPE. 


LARGE 
STOCKS 
LONDON 


AND 
MANCHESTER. 


X Fig. 5115 BAILEVS GYROMETER 
bor TACHOMETER).—Highest possible accuracy and 
== Stu! embodies all the most desirable features which we have found 


сеу after many years experience as manufacturers for the 
Admiralty and Leading Engine Makers, &c. 


Fig. 864 —'TELL-TALE' RECORDING GAUGE 


for PRESSURE and VACUUM. —A very necessary and high- 
class instrument for indicating and recording Steam, Air, Gas and 


Standard Type Gyrometer. Water Pressures at any distanoe from the source of pressure. 
At made for the Admiralty, &o., in large numbers) For 20/300 Ibs. 


S i " For Particulars apply to the Maker; :— Fig, 964. 


W. Н. BAILEY & Co., Ltd., MANCHESTER. 


ИЖИ PCIE — —"———'——————————————————————————''PJ————— 
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The Oil Switch 


| for 


Large Power Stations. 


Form H. Motor Operated Oil Switch. 


is Oi abil d of service 
This Oil Switch, of proved reliability has a record | 

аим Е any other switch in the world; 497 being installed in 
some of the largest Generating Stations in the United Kingdom alone. 


Е extra high tension Switchgear 


| rompt deliveries о e 
TW mne Ио Switches are carried in stock. 


to be made, Form Н. Oil 


Write for Illustrated List RE 256 on Form H. Oil Switches. 


The British Thomson-Houston Co. Ltd. 


| Electrical Engineers and Manufacturers, 


- by, England. 
Head Office and Works = - - Rugby, Engla 


_ —— —e—ä— — - 
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Telephones: 
ELECT y LTD, к=з 


RMINGHAM, 798 MibrAND, 
ae cee 3908 City. 


LONDON: BIRMINGHAM: 
The Switch House, Suffolk Works, 
85, Newman St., W. 1. Oozells Street. 


MANCHESTER: 65, King Street. 


SMALL POWER LIGHTING — 
ELECTRIC MOTORS ACCESSORIES 


о tO ½ Н.Р. FROM STOCK. 
D.C. and А.С. | rusesoarps, 


COUNTERWEIGHTS. 
CEILING ROSES, 


HOLDERS, 
VENTILATING FANS, || switcues, 
DESK and BRACKET SHADES, ETC. 
PATTERNS, also — 
PORTHOLE TYPE. ALL ASSOCIATION 
LAMPS. 


SMALL GRINDING & "^ XCEL” ELECTRIC 


POLISHING MOTORS, | IRONS, GRILLERS 
AME and KETTLES. 
PORTABLE DRILLS, pees 


ETC. w 

BERRY'S PATENT FOOL- = 
А кани | PROOF SWITCHGEAR and у > T 
-. 9 SEND US YOUR ENQUIRIES. SWITCHBOARDS. © Гы = 


WESTON 


Miniature Precision 


D.C. Instruments 


Complete 
2 ' oe | with 
Я x ee cohen ЗША 7. Yn z | Flexible 


Model 279 Battery Testing Voltmeter. 
Weight, 11:6 oz. 


For full particulars write for LIST D 3 to 


Weston Electrical Instrument Co. , Ltd. 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegraphic and Cable Address: "PIV OTED, LONDON." A B C or Lieber's Code. Telephone: 2029 Holborn. 
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VERITYS LE 


ENGINEERS, 
WORKS : ASTON, BIRMINGHAM. 


COMBINED | SWITCH AND STARTER. 


Specially suitable for mounting direct 
on machine tools, or where space 
Is limited. 

Pedestal Ammeters fitted on the p 
when required. 

Fuses can be either Handie Pattern 
(as shown) or Home Office Bridge 
Pattern. . 

Starter Covers: Either totally enclosed 
or radial slotted pattern. 


Sizes: 1—10 H.P., 100—500 volts. 


BRISTOL : MANCHESTER: NEWCASTLE-ON-TYNE: | 
89, - Wardman Street. . Edinburgh Lite Assurance Buildings. 
Deanegate. . 21, Mesiey Street. 


. LIVERPOOL : 
Royal Liver Buildings. 


| “TUCKER” 
SWITCHGEAR. 


An important section of our works is devoted exclusively to the 
production of high-class Switchgear :— 


BATTERY SWITCHES. МОТОК PANELS. TEAK & IRON 
KNIFE SWITCHES. . POWER FUSES. DISTRIBUTION BOARDS. 


LIGHTING & POWER BOARDS TO MEET H.0. REGULATIONS. 
COMPLETE SWITCHBOARDS AND SWITCHGEAR GENERALLY. 


The same qualities of design, PERFECTION OF 
. DETAIL and SUPERIOR FINISH that have 
made "TUCKER" ACCESSORIES famous 
throughout the Electrical World, are found in— 
“TUCKER” SWITCHGEAR. 


J. Н. TUCKER & Co., Lr». 


3 Б ыы. e а E GEAR T » Mills, 
BIRMINGHA M. 


xL ees — 
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"LIVERPOOL" 


LONDON: 
BAXTER & CAUNTER Lid., 
219, Tottenham беш Read, W. 


Н. 8. MABBS, 
Marble St., Spring Gardens. 


LEEDS: 
LOXLEY & GO., Ltd., 
6, Sholebroke Meunt. 


NEWCASTLE-ON-TYNE : 


ROBERT BOWRAN & 60., Ltd., 
St. Nicholas: Buildinge. 


GLASGOW : 


А. & J. M’CULLOGH, 
140, West George Street. 


| IRELAND : 


| | | ‚ А, PORTER, 
LIVERPOOL ELECTRIC CABLE CO, LTD. "б hums Suare, betast 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. Telegrams : “ Concentric, Liverpool." 


WORTHINGTON-SIMPSON 


COOLING TOWERS 


Natural or Forced Draught. Steel or Re-Inforced Concrete Shell. 


COMPLETE INDEPENDENT CONDENSING 
PLANTS OF ALL TYPES 
WITH 
ROTARY OR RECIPROCATING AUXILIARIES 
TO MEET ALL 
REQUIREMENTS WITH MAXIMUM 
EFFICIENCY. 
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Writo for Spociai Literature. 


WORTHINGTON - SIMPSON, 


. LTD.. 
. Queen's Houso, KINGSWAY, W.C. 2. 
works: NEWARK-ON-TRENT and LONDON. 
Branches in the Principal Towns & Cities throughout the World. 


ene 


a oe ` 
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Telephone Nos. : 
HOLBORN 3048, 3049 and 3050. 


Telegrams and Cables: 
" PUMPING, LONDON." “PUMPING, WESTCENT. LONDON.” 


{ 


june 25, 1920. ] 


BARTO 


* BANQUO ” SAFETY INTERLOCKING COMBINED 


“BAND 
WATERPROOF SWITCH AND 3-PIN PLUG. т 


(Bhows*Plug? removed.) 
— ÓÓ— s 


The Plug is Gon Metal 
fitted with Cord Grip to 
take Cab Tyre or our 
Tough Rubber-sheathed 
Flexible Cord вресі- 
aly manufactured for 
use with this Plug. 


Prices on application, 


“ BANQUO" 


(REGD.) 
Combined 
SWITCH 


AND 


FUSES. 


WATERPROOF 
PATTERN. 


Price 28/-. 


Price 38/-. 


Subject to Trade Discoun 


Telegrams: 
“ Multum, 
Manchester.“ 


"BANQUO" type Double- Pole Switch 
with Double-Pole Izolex Replace- 
ment Fuses. 


This combination makes up a most Telephones: 
useful set. The fuse lid is hinged and 7083-4-5-6 
independent of the switch. Central, 


THE ELECTRICAL REVIEW SUPPLEMENT. 


UO 


his system will commend itself to engineers as 


in 
“EAP usually fitted in proximity to the distributing fuse-box. The switches are tool. proof, 
i and saving is effected in cost and labour, 
lid, and the switch handle is of cast gun-m 
- boxes can be drilled and screwed to requirements, 
зев 


List No. AR/61. Capacity 5 amps. 


List No. 48/71. Capacity 10 amp. 


99 AS SUPPLIED IN LARGE NUMBERS TO 
piede UD E TEE 
(Registered) FACTORIES, ac. 


UO” IRON-CLAD DISTRIBUTION SWITCH SYSTEM 


Supplied Single 
* or Douple- Pole 
an improvement on the practice 

s inside the same box as the fuseboard and in 
The switches are mounted on one iron base, this 


lace 


" BANQUO ' 
SWITCHES 
WITH 
LOOSE OR 
REMOV- 
ABLE KEYS, 
16 


per way 
extra, 


"BANQUO" TWO-WAY SWITCH. 
NuMBER or SINGLE Роге 5-Амр. SWIT ORES. 


| — 


1! 2 | 8 ка 5 E. БЫ 


9.90 ШЫ ыз ЖЫ 
8/4 15/4 22/4 29/4 36/4 43/4/50/4 57/4/64/4| 71/4 | 78/4 85/4 


Prices for Double Pole and 10 amp. Switches on application. 
SUBJECT TO TRADE DISCOUNTS, 


" BANQUO" 


Combined Interiooking D.P. 
Switch and Plug with D.P 


Replacement Fuses. 
Suitable to 250 voits. 

This set comprises Double- 
Pole Switch whieh interlocks, 
with plug fitted with two pins 
and earthing pin. 

The plug has gun-metal cover 
and will take our T. R 8," 
Tough Rubber Sheathed flexible 
or ordinary Cab Tyre Flexible. 

Izolex Replacement 
Fuses are provided, and the 
whole enclosed in damp and 
dust-proof iron case, ces : 


15 ЕЗ 16 о 


LONDON Offices: 59, New Oxford St., W.C. 1 
GLASGOW Office: Mercantile Chambers. 
85, Botbwell! Street. 


FLEXIBLE snarr COUPLINGS. 


ELECTRO-METALS Z. v.“ FLEXIBLE 
ELECTRO-METALS 24v. ree 
SHAFT COUPLING. 


If you require а flexible 
shaft coupling to be reliable, 
to take up malalignment of 
shafting, or to protect your 
machinery. from severe 
shocks or strains, instal one 
of Electro-Metals make. 


ELECTRO-METALS, E^ 


Head Office - 56, Kingsway, London, W.C. 2. 
Tel. No.: 6420 Holborn. Tel. Address: " Processes, Londen.” 
Manchester: R. Millett, 30, Cross St. Tel. Na: 7772 City. 
Sheffield: 19, St. James Street. тә. No.: 257 Central. 


Newcastle-on-Tyne: J. R. Straker-Wilson, 3, St. 
Nicholas Buildings. Tel. No. : 2749 Central. 


Birmingham : L. Dunker, Norwich Union Chambers. 


Works: STOKE-ON-TRENT. 
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ТНЕ curve below shows the small 
variation in vacuum under a wide 
range of steam pressure. 


Test on Multijector designed for 
100 Ib. working steam pressure. 


VACUUM MN er 50 in. hg) 


Send for 80 90 — по 120 130 140 150 


Descriptive Circular No. C3051. OPERATING STEAM PRESSURE. lb. per sq.in.gauge. 


tss. MIRRLEES (NATSUN COMPANY "zou ud 
B SPECIALISTS IN CONDENSING PLANT. 


C.4. 
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DUGDELL'S PATENT MOVABLE 
FITTINGS. 


TERMINAL BLOCKS. 
2, 3 ог 4 Way. 


Fig. 221. 


LAMP HOLDER | [с 
ADAPTOR. =. d a CONDUIT AND 
Complete with — ' OTHER BUSHES. 
Torminals. T Most Sizes. 


Ty 


HUNDREDS OF PATTERNS. 
Thousande ef Repeat Ordere. 


See Full Page Second Yesue of Delivery of abowe Articles from Stool 


Electrical Review" each month Any Goods quoted for or r receipt of of Sample or Blue Print. 


Se IMPROVED SOLIDITE CO.. LTD. . 


CATALOGUB ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


ADVANCE WORKS, JEW'S ROW, 
WANDSWORTH, LONDON, S.W. 18. 
*Phane: Bat твга 1888. 


J. H. HEATHMAN, 


Parson’s Green, 


LONDON, S.W. 6. 
City Office :— 
35, ALDERSGATE ST., 


BERAY SER OUND 
HIGH — 
TENSION come 


T 
— Ф. 


TRESTLES, 
SCAFFOLDS, 
TOWER LADDERS, 
TRUCKS, TROLLEYS, 
BARROWS. 
FIRE EXTINGUISHERS, 
FIRE ноти, HYDRANTS, 


FIRE ESCAPES, HOSE REELS 
and all Fittings ad — 


FULFILS ALL REQUIREMENTS. 
AUTHORITIES SPECIFY. 


PREMIER BITUMEN &ASPHALTE (| "n | 
STRATFORD MARKET. E./5. · CO,LTD Y 


Vu 
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трг AIRY 
IN SUMMER 


111117 innu WARM AIR 7757 m ПОЛ үт 


Hi "AMT i | zi <; 
IN WINTER = 2 ы ‘ x bc —- ro 
* Cir Ct] — у 


“SIROCCO” | ES 


AEATING &VENTILATING 
OF FACTORIES 


Fresh air at the right temperature is conducive 
to good work and maximum output! 

If you realise this, you only need to know 
which system of ventilation will best suit the 
requirements of your factory. 

If you have not seriously considered venti- 
lation from the point of view of greater 
production you will profit by studying the 
question. Scientific ventilation will provide 
your factory with fresh invigorating air that 
is washed and tempered to the needs of the 
building and its workers. 

In either case send for publication No. 1012 
dealing with this important subject, or let us 
arrange for one of our engineers to discuss it 
with you. 


©шм 5 С Оо. 
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[IHE RoTAP EX Pc A 


ELECTRICAL WASHINC DURABILITY, 
AND PRACTICABILITY AND 
WRINGING MACHINE. SAFETY, 
The ROTAPEX WRINGER ARE FEATURES 
Power operated and of the revers- | 33 n me Hue 
ible type, also swings into four 1 Б 2 L = х 
pranan; Fitted with special safety WIE oss р OTAPE? ipe RoTAPEX 
release. YA | БЕ тст 


Automatic Reversing Acton gives 
gentle tumbling to the clothes which 
are washed evenly and thoroughly 
(continuous revolving, wads and 
winds the clothes and does not 
agitate them enough). 


All mechanical and electrical 
equipment amply protected and 
totally enclosed. 


D 


A special feature is the 
zinc cylinder. 


[ts entire construction is rust-proof ; 
із lighter and more sanitary than 
wood; and its smoothness ensures 
` perfect protection to the clothes. 


Low operating costs. 
Attachable to lighting circuit. 
No special wiring required. 


BUILT FOR LIFELONG SERVICE IN THE BEST OF HOMES. 
Write for particulars of T AP EX á and ч ECONO * Electric Vacuum Cleaners 


xw Duncan Watson & Co., > 


(3 lines). 
Electrical Engineers, 


61 & 62, Berners Street, LONDON, W. 1. 
— — 00 0 0 — 0 — — 1 


` 
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THE “LITTLE BRITON” 
VACUUM CLEANER. 


No Gold goods are sold without the “ Hall. 
Mark.” No Vacuum Cleaner should be sold 
without a Faraday House Test. Send for 
copy. Every Machine guaranteed to reach 
this standard. 


CRYSELCO 


Manufactured only by the 
All-British Lamp Company, 


CRYSELCO, LIMITED, 


Kempston Works, Send postcard TO-DAY for terms. 


Sole Manufacturers and Patentees : 
m The TURNER ASPIRATORS, Ld., 


Dept. E., 87/9, Aldgate High Street E. 1. 
Telegram: : * Ceyselco, Kempston." Telephone : 177 Bedford. Telephone: Central 10961. 


Works: 4, Plough Yard, E.C. 2. 


PROJECTORS 


We have been manufacturing pro- 
jectors for nearly a third of a cen- 
tury and we claim, therefore, to 
know something about them. 


Ease of control and accoracy of 
adjustment combined with sound 
mechanical design and the highest 
quality of workmanship are among 
the outstanding features of those 
we make. 


$ 
Е 
ia 
: 
| 
zl 


The illustration shows one of our 
types which embodies some special 
features. 


ASK US TO QUOTE. 
We make motors from 1/700 Н.Р. 


nmrmmimimmiumi ибрт Wir in Rr v E ETHER HH HIDE e nins f 


BRANCHES, 
LONDON : 17, Sohe Square, W. 1. 
MANCHESTER : Examiner Bal dinge. Strutt Street. — 4 — 
GLASGOW : 19, Waterleo S.reet. (NEWCASTLE - ON- TYNE 
YORKSHIRE: 63, Albion Street, Leeds. Electrica 
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Hich.Crass; 
House LIGHTING 


710 


and 
Accessory Switchgear 


Knife and Clip Pattern Switches 
Radial and Battery Regulating Switches 
Automatic Accumulator Switches 
Field Breaking Switches 
High and Low Tension Automatic Oil Switches 
„ ee „ Isolating Switches 


Shunt Field Regulators 


| All Standard parts 
carrled in Stock. 


Prompt Delivery of 
Complete Switchboards. 


KNIFE 
PATTERN 
SWITCH. 


CLIP 
PATTERN | 


STANDARD HOUSE 
LIGHTING SWITCHBOARD. 


Write for copy of 
Leaflet No. 214. 


and COMPANY | Limited| 
WORKS CHELMSFORD, EWG 


Regd Ofre and Ворот Dept.:—Salisbury House, London Wall, London, Eng. 


be obtained fron 
The Sun Electrical 
Co., „ AR 
Drake @ Gorham 
> (Wholesale), Ltd., 
London. 
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The LESCO Lampholder ensures a big saving in time and trouble 


and makes for the STRICTEST ECONOMIES IN EVERY 
DIRECTION. 


Its simplicity will instantly appeal to the practical man and a "two тшше” 
examination disclose its pronounced superiority over every other holder. 


Reference to the detailed sketch at top of page will emphasize this note of LESCO 
Simplicity and help you to more fully appreciate the following list of advantages :— 


Easily and quickly assembled—simplifies and 
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facilitates fitting and SAVES 507, in wiring. 


time. 

Has a single REVERSIBLE Shade-Locking 
Ring OUTSIDE, which is rapidly and 
securely fixed in position by a single turn. 
А Real Cord Grip which needs no cutting 
away and will withstand a pull of 60 Ibs. 


: No LOOSE Screwed Shade Rings to bother 


with, and no screw threads to get crossed 
and stripped. 

Has а BAYONET joint connection ONLY— 
no tiresome screwed-threa parts to 
cause trouble and delay. 

Makes a better and more reliable contact. 
Pressure is uniform and never varies. 


If you have not seen a sample LESCO Holder we invite you to send right away 
for one. Ask also for fully-illustrated literature, together with prices, &c. 


LESCO LIMITED, Lloyd's Bank Buildings, King St., MANCHESTER. 


LONDON OFFICE: 
athan & 
25, Victoria Street, S.W.1. 


? 


SHEFFIELD: 
Mylan & Smith (Engs.), Ltd., 
10, East Parade. 


SCOTLAND : 
A. C. Borthwick, 
149, St. Vincent St., Glasgow. 


(HOPE'S PROV, PATENTS) 


* — 


* 
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High in Efficiency and superior 
in manufacture, this Fuse fully 


7 * 


merits YOUR investigation. 


(REGD. TRADE MARK 


It has many distinctive features—features which are the outcome of a wide 
and specialised experience features which ensure unrivalled service. 


Every part of the “FLUVENT” Fuse and Base is accurately 
manufactured to gauge. Any “FLUVENT” Fuse Bridge will 
make perfect contact in any “FLUVENT” Base. 

It is of compact size and has a very short break. No portion 
of the actual fuse wire in the fuse is in direct contact with 
the china at any point. | 

The lining of the fuse chamber is indestructible, and will 
withstand 3000 deg. Centigrade. | 

The fuse has а perfect inverse time element. 

The watts loss, and the mass of metal to be volatilised on 
short circuit is extremely small—watts loss less than one-fifth 
of that in other makes. 

Fuse wire passing through small hole to contact prevents 
over-fusing. 

Blowing effect of the tube tends to blow arc away from the 
contacts instead of towards them. 


A complete table of fusing currents for all necessary sizes 
appears on the bottom of the "FLUVENT" Fuse. 


We invite your application NOW for fuller information, We can guarantee Deliveries 
for Urgent Orders within ten days if specially desired. 


PARMITER, HOPE & SUGDEN, L” 
Hulme Electrical Works, MANCHESTER. 


London Office : 25; Victoria Street, S. W. 1. Scotland: A.C. Borthwick, 149, St. Vincent St., Glasgow. 
North-East Coast: J. Gledson & Co., 48, Blackett St., Newcastle-on-Tyne. 
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SHOGK-PROOF SWITCH & FUSE GEAR 


MEME ALL PURPOSES. 


Fully complies with the most 
stringent requirement of the 
HOME OFFICE. 


ASK FOR ILLUSTRATED 
LIST SHOWING FULL RANGE 
OF SIZES AND PATTERNS. 


PROMPT DELIVERIES COMBINED ів ар: DOUBLE-POLE 


: SAFUSE SWITCHES. 
FROM | SAFUSE and 5 or 10-атр. SINGLE- 
All Sizes generally in Stoch. POLE SWITCHBOARD. 


Doable and Triple Pole. PATENTEES & MANUFACTURERS: 


15, 30, 60, 100, 200, 400 amps. 


DONOVAN & CO, 


Works : 47, Cornwall Street - Е 
CHURCH STREET. EI RMINGHA M. felophones: CENTRAL 570315704. 
Cy ... —ä—ñ.;.ñ:⸗i:ò E Kw . "Oo! 2% 


There are 30,000 
highly satisfied 


ASTER USERS 


which speaks well for the in- 
trinsic merits of these British- 
made engines. 


Read this extract from the letter 
of one, amongst these many 
customers: 

“I have an Gngine built in 1904 


(two cylinder) and it runs extremely 
well to-day ; the original brasses are 
running to-day and the big ends have 
never heen closed." 


REMEMBER TO INSIST ON ASTOR ENGINES WHEN SPECIFYING 
POWER PLANT. THERE IS AN ASTOR ENGINE FOR EVERY USE. 


2 IGENTS;— 
ASTER ENGINEERING СО. (p). Si rtv 
, LTD. BELFAST : 4, Ocean Buildings, 
W bl . C D F Donegal Square East. 
| | ARDIFF ; Western Mail Chambers. 
vapour ау эй. э г-к Middlesex. STOCKTON-ON-TEES : Allison Street. 


Telephone: Wembley 22 (2 lines). 


RN is 


RESISTANCES 
have Unbreakable, Jointless 
and Rustless Grids, and are 
Guaranteed for Five Years. 


Descriptive Pamphlet on Request. 


Sele Makers: 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


Loadon - Donald H. Scott, 10. Arthur Street. B.C. 4. 
Sootland - ed. McGregor а Co., 74, York St., Glasgow. 
. Newcastle-on-Tyne F. H. Morley. Star Blés., Northumberland $, 
Leeds - -  » R. Haste Carr. Crown Point Road. 
Manchester - L. Backhouse, Cathedral Hse., Long Miligate. 


Cardiff - - — - A. N. Douglas, 102. St. Mary St. 


D 
є E 


A saving of 5|6ths of the usual fixing charges 
can be made by using 


RAWLPLUGS 


(PATENT FIBRE PLUGS) 


For fixing all kinds of Electric or Gas Fittings, Wiring, 
Cables, Conduits, Switches, Ceiling Roses, Fuse and 
Connection Boxes, Brackets, Telephone Apparatus, all 
Switchboard and Installation work for Light, Heat 
or Power. Among other advantages are 


SIMPLICITY of MANIPULATION, 
SAVING of TIME and COST, 


INVISIBILITY, NEATNESS, and LOW COST. 


By the use of Rawlplugs а firm hold is obtained in 

‘PLASTER, BRICK, CONCRETE, CEMENT, 

MARBLE, SLATE, STONE, TILES, GLASS, 
METAL, &c. 


A complete set of Rawlplugs & Tools £2. 
Trial Outfit (Post Free)... — Ves 5s. 6d. 
JJ EO MU NM RUM а 


The RAWLPLUG Co., Ltd., 


Lenthall Place, Gloucester Road 


SOUTH KENSINGTON, S.W. 7. 
Telephone: KENSINGTON 6492 and 3370. 
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Do you install unprotected motors ? 
—fuse a small 


S 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTOR 


(110 to 1/4 H.P.) 


so as to protect 
it when carrying 
full load—and ` 
that fuse will 
usually be of 
ample capacity 
to enable it to 
successfully start 


full load. 1 Н.Р. Motor Gaited o ай Air 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


A STOCK OF “CENTURY” MOTORS is CARRIED IN LONDON BY— 
The Sole British Agente-— | 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES, 
Telegrams: 'Autosynoro, Westoent, London." Telephone: Holborn 1708 ` 
202 


HARPER 


AUTO INDEX 


HEAD = 


TRONG and well-made, 
this head needs but a turn 
of the lever to the right to 

index it, then a turn to the left 
clamps it securely. 

It can be used either vertically or 
horizontally and in either position it 
holds the work with maximum rigidity 
close to the table. 

Itis easily operated by unskilled labour, 
there being no possibility of. mistakes 
p through the miscounting of 


2 us send you full illus. particalers, 

Chas. CHURCHILL & Co. Ld. 

9-15,Leonard St., Finsbury, E.C.2 

Аа at Birmingham. Manchester, 

Newcastle-on- T yne, Glasgow, Bristol, 
Leeds and Shefheld. 
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PRECISION SCREW Co. I? 


MACDONALD ROAD. WALTHAMSTOW, LONDON.£:7. 


QUALITY -- 


PRICE — 


SERVICE - 


~NAME-PLATES+ 


ENCPAVED CAST PRESSED PRIMNTEO 
SASS ELF PER ALUM/N UM /VOR/MWE CELLU O/O 


LONDON LABEL С° Шо 


SIAR LEY WOFKS, BECKTON RFE 


| CAPPER PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL 


Sellers of ANTIMONIAL, LEAD of all Grades 
| BUYERS OF 


LEAD ASHES & SR LEAD RESIDUES from ACCUMULATORS. 


“ Pass, BRISTOL.” Telephone 8475. 


SCREV 


THE ыыр teas 6 со: 
PROPRIETOR, E. J. DE 


99, PENTONVILLE ! ROAD, LONDON, N. 1, 
The MOLLER Patent Dust-Proot 


OLLER Patent oust eoor ALR FILTERS. 


FILM COOLING TOWERS, LTD., 124, Chaneory Lane, London, И.С. 2 


METERS "27:72: a. 
GEORGE KENT, LTD, 


199. HIGH HOLBORN, LONDON, М.С. J. 


GOVERNORS | 


are a Speciality of ours. 


WILSON HARTNELL & Co., Ltd., 
OLT WORKS, LEEDS. 


<a 


"Phone: Holborn 602. 


SPRING СОРРЕВ EARTHING CLIPS 
wih BRASS Screw, Nut and Washer. 
pS TWELVE SIZES—;" to 3" 9$» 


Е. RYMAN, "5o me 


CASH ENQUIRIES 


BUYERS 


SCRAP . 
| IRON, STEEL, 


l ALSO 

TURN INGS, 

BORINGS. 
&c. 


~ PARK 


TELEPHONE 


н 


А. WEBSTER, 


"Great Western Railway- Depét, 


ROYAL, 


LONDON. 
N. VvV. 


- 9. 


ОК 


HATCHAM MFG. CO., 170. 


314, Gray’s Inn Road, W.C. 1. 
Adaptors, 8 Switches, Flex 
ALL ELECTRICAL SUPPLIES. 


RIGHT AT THE FRONT. 
The ‘ADAPTABLE’ Earthing and Bonding Clip. 


Absolutely the only Clip on the market that Tel. 
„will fit any size ort Cable, or Pipe. 5685 О 


HANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. (Or your Supplier.) 


| The Croft Granite, Brick & Concrete Co., Ltd., | 


ў 
| | CROFT, near LEICESTER. i 
d 


„ CROFT ADAMANT CELLWORK FOR ЕНТ. EQUIPMENT. 


un i 


No. 103. COUNTERWEIGHT SETS | 


BEST ENGLISH CHINA, WIDE-GROOVE PULLEY. 
i Rings stamped in ONE PIEOE. | 


Р. RYMAN, 116, Livery Street, BIRMINGHAM. 


Mica & Micanite Supplies, Lil., 5255, HOUSE: 


SURPLUS CLEARANCE SALE. NEW WOODEN HUTS 


Dwellings, Bun; gate VB, Оо "ш, `4 Ty hops, Motor Car Ho 
Pavilions, Sta nie ‚С 3 ns, Greenhouses ‚Ды istic W ‘ork’ 
Barrows, Stov pe be — and Poult try Appliances, &c. 


Tibistreted List Post Free. 
LTD.. 5. SAVOY STREET, 


ON, 


1 MOBSIL" + ТАП BRICKS 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 
HOBDELL, WAY & CO., LI. '24/7;, Minories, LONDON, E. 1. 


~ 


SOLICITED. 


CASH 
BUVERS 


SCRAP 
COPPER, BRASS. 
J.GUN-METAL, 


Also Пааво, 
RESIDUES. 


WILLESDEN 2378. ec. 
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STERLING SPECIALITIES FOR MINES 


are recognised by all the leading Authorities to be the 
BEST ON THE MARKET TO-DAY : 


BEST IN MANUFACTURE | BEST IN DESIGN 
BEST IN QUALITY BEST FOR SAFETY 


AND BEST FOR ALL-ROUND RELIABILITY AND GOOD VALUE. 


DELIVERY 


FROM 


STOCK. 


end VIAL M ARA MA 


No. U 565. 
Battery Ringing Mining 
Telephone їп Watertight 
Iron Case with hinged 


front. 
This Telephone complies with Home Office Regulations. 


THE 'PHONE WITH TWO RECEIVERS. 


Gas and Watertight Magneto Mining Telephone. 
The Generator Contacts are totally enclosed, thus 
renderingit impossible for open sparking to take place. 


This Telephone complies with Home Office Regulations. 


DELIVERY 


FROM 


STOCK. 


— 


No. S 6095. | Мо. 56097. 

IRON-CASED WATERPROOF BELL. THE "SUBTER" (Regd. Trade Mark). 
Recommended for damp situations and general use, for, Safety Bell. All live parts carefully insulated from case. 
being of metal throughout, they are unaffected by changes Cover fastened by key headed screws which cannot beentirely 
of temperature. removed. Passed by H.O. for use in fiery mines. 


It is important to know that we are Specialists in all manner of electrical devices for signalling (n Mines. Many of the 
largest Collieries throughout the Kingdom are equipped with Sterling Signalling Systems and in all cases they render the 


utmost satisfaction. 
WRITE FOR FULL PARTICULARS. 


Sterling Telephone & Electric Co., Ltd., 
TELEPHONE HOUSE, 
210-212, TOTTENHAM COURT ROAD, LONDON, W. 1. 


Telephone Nos. : 4144 Museum (7 lines). 


NEWCASTLE-ON-TYNE : 42, Westgate Road. 
CARDIFF : 8, Park Place. 


Telegrams: * Cucumis, Ox., London." 


WORKS : DAGENHAM, ESSEX. 
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TESTING SETS 


Direct Current. 


The deciding test of an electrical UE N uw 
instrument is the service it gives A 
under the most exacting conditions. 


G.E.C. products have earned a | 
world-wide reputation for 

ACCURACY and | 

RELIABILITY. | — D 


Combined Voltrheter and Milliammeter. 


і Ж 


à tA “№ 


Continuous research, based 
upon lengthy experience, ensures 
the very latest improvements in 
both construction and design. 


Every instrument made by the 
General Electric Co., Ltd.; bears 
the Magnet Trade Mark — a 


guarantee of British manufacture. 


DELIVERIES FROM STOCK. 


Illustrated Catalogue (MH Section) post 
free on applicatien. 


M 4100. 
Combined Ammeter and Voltmeter. 


The General Electric Co., Ltd. 


Head Office: 67, Queen Victoria Street, London, E.C.4 


Telephones: London Wall No. 3600 (30 lines). Telegrams : 
Cablegrams: " Polyphase, London.” 
BRANCHES MANCHESTER: Victoria Bridge. LIVERPOOL: Electricity Buildings. Church Allev. LEEDS: ila 
Wellington Street. SHEFFIELD: Angel Street, GLASGOW: 71, Waterloo а. ABERDEEN: 26, Bridge 
Street BIRMINGHAM: 42. High Street. NOTTINGHAM: 4, Chapel Par. BELFAST: 13, Queen Street. 
DUBLIN : 13, Trinity Street. 


Electricity. Cent, London." 


CORK: 42, Grand Parade. CARDIFF: Womanby Street. BRISTOL: 81 Victoria 
Street. SWANSEA: 44, Wind Street, NEWCASTLE-ON-TYNE: 30 Gallowgate. HULL: 64 & 66, Charlotte 
Street. SOUTHAMPTON : 24. High Street. EDINBURGH: Electric Buildings, 100. Hanover Street. ` 
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| . MINISTRY OF MUNITIONS. 
BY DIREOTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


IMPORTANT 2 DAYS' SALE OF 


MACHINE TOOLS, PLANT 
AND ELECTRICAL EQUIPMENT, 


at the 


ROYAL NAVAL GUN FACTORY, 
WESTHOUGHTON, LANCASHIRE, 


On WEDNESDAY & THURSDAY, JULY 21st & 22nd, 


Commencing at 12 Noon each day prompt. 


INCLUDING : 


33 Lathes, S.S. & S.C. wire coiling, boring and others, 3$ in. 
centres up to 24 in. centres, by leading makers. 

29 Milling Machines, vertical, special, thread and profile, by 
Herbert & Co., Ltd., and others. 

Four Milling and Profiling Machines 

Three Portable Duntley Electric Drilling Machines, iin. 
4 in. capacity, by the Consolidated Pneumatic Tool Co., 


Nine Drilling Machines, horizontal, vertical, sensitive, drill- 
ing and tapping and rifle barrels, by J. Holroyd & Co. and 
others. 

Two Shaping Machines, 8 in. and 12 in. stroke. 

Nine Slotting Machines, 20 in. to 24 in. stroke, by Hulse & 
Co. and others. 

Seven Planing Machines to admit from 2 ft. 6 in. to 4 ft. 

13 Grinding Machines, universal, surface, plain, are and 
others, by J. Holroyd & Co. and C. Churel 1 & Co. 

12 Hac Sawing Machines, various, by E. G. Hoke Ltd., 
and others. 

Three Rifling Machines for 3 in., 4 in., 6 in. and 6 pdr. 
naval guns. 

16 Single Ended Gun Finish Boring Machines. 

Three Double Ended Gun Rough Boring Machines. 

Four Gun Boring Machines, 25 in. centre. 

Two Horizontal, two Spindle Draw Boring Machines, for 
Rifle Barrels. 

Two Rifle Barrel Reaming Machines. 

Two Rifle Barrel Rifling Machines. 

Four Lapping Machines for 4 in. and 6 in. bore guns and 
rifle barrels. 

Three Breech Screwing Attachments for Thread Cutting. 

10 Grindstones with Stones from 30 in. by 4 in. up to 60 in. 
by 10 in., by Alldays & Onions and others. 

Two Blowing Fans by Alldays & Onions. 

One '' Eureka " Metal Jig Sawing Machine, by Thomson & 
Co., U.S.A. 

One Band Sawing Machine, No. 38 Sage 

One Planing Machine for Моо. No. 7 Sager. 

Two Broaching Machines, by Lapointe & Co., U.S.A. 

Four Revolving Stays for Planing Naval Gun Jackets. 

Two Geared Crane Ladles, 20 cwt. and 40 cwt. 
| 100 Boring Bars from 2 in. up to 6 in. diameter, various 
engt 

Six tons Cast-iron Wall Brackets and Hangers. 

One 5-ton electrically-driven Forge Crane, working radius 
5 ft. 3 in. to 16 ft., height of lift 12 ft., by Thwaites Bros., 
Ltd., Bradford. 

Two 7 in. high lift electrically-driven ош Pumps to 
deliver 450 gallons per minute, by Worthington, 

Three 4 in. low lift electrically- driven Centrifugal Pumps, 
by Worthington, Ltd. 

Опе С.С. 3 type A Gas Compressor, by Alldays & 
Onions, Ltd. 

Two Centrifugal Oil Separators, by Manlove & Elliott. 

One Magnetic Separator, by Phillips, Ltd. 

One Sand and Loam Mill, by Phillips, Ltd. 

One 1,000 ton Hydraulic Straightening Press, complete with 
Pumps, by Davy Bros. 

One electrically-driven Stamping Plant, consisting of two 
batteries of drop stamps, five oil-fired furnaces, five coke-fired 
furnaces, one oil- fired annealing furnace, one coke-fired anneal- 
ing furnace, one Roots Acme Blower, two double-throw 
feed pumps, two storage tanks and No. 6 size trimming press 
with the following motors: one 50 H.P. motor and starter, two 
15 Н.Р. motors and starters, and one З Н.Р. motor and etarter. 

One Gas Producer Plant, consisting of tempering and muffle 
furnaces and tanks for 4 in. and 6 in. guns, 
ducer plant, three units, gas main, flues and two chimneys, 
B K. p. vertical boiler and motor-driven air fan by the Dowson 
& Mason Gas Plant Co., Ltd. 

One Cupola Plant, consisting of two cupolas, '' Roots 
motor-driven blower, charging pauco and jib swing crane 
and fittings, by Jas. Evans & Co., | 

One 200 xw. Rotary Converter Ber consisting of rotary con- 
verter and transformer. four meters and р.с. slate panel and 
fittings, by The Lancashire Electric Power Co., Ltd. 


“ Duff " Gas Pro- |. 


One Gas-oven Semi-muffle Furnace, No. 1, with No. 4 Rotary 
Preesure Blower, by C. Churchill & Co., Ltd. 

One Oil-fired io ia Type Furnace, complete, by C. 
Churchill & Co., 

55 D.C. Electric Motors, 2 H. P. to 95 
Laurence & Scott and others. 

2,156 lb. of Single Leather Belting. 

476 lb. of Double Leather Belting. 

47 lb. of Balata Belting. 


Admission by Catalogue only, price 1s. each. 
On view one week prior to date of sale. 
Catalogues may be had from the Auctioneers, 


SALISBURY & HAMER, F. A. I., 


Borough Chambers, 54, Church Street, Blackburn (T. N. 5051) 
and 7, Pall Mall, Manchester (Т. N. 566 City). 


95 H.P., by Electromotors, 


BÉ For particulars of other Government property for sale 
Surplus, price 3d., at all bookstalls or by quarterly sub- 
ена of 28. рові free in the United Kingdom, payable in 
advance to the Director or Рсвысгттү, Ministry of nitions, 
Whitehall Place, London, S.W.1. 1031 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section). 


Electrical Stores for Sale 


at the 
ORDNANCE STORES (South Entrance), 


ABBEY FIELD, COLCHESTER, 


on 
TUESDAY, WEDNESDAY and THURSDAY, 
13th, 14th and 15th JULY, 
at Eleven a. m., daily, comprising : 
850 miles Cable and Wire Calle Lighting, Instrument 


and Bell, in Drums, Reels and Coil 

353 Portable Telephone Sets (Hand and Watch Phones). 

50 Telegraph (6-line) Commutators. 

20-line Switchboards. i 

Galvanometers. 

5U Telegraph Vibrators and Commutators. 

1,200 Electric Field Signalling Lamps (in leather cases). 

Hand and Thumb Fuse Carriers, pt and Bases. 

90 10-volt Accumulators, 8 2-volt ditto 

95 Magneto and Dynamo Explodere 

330 Glass Paraboloid Reflectors, 60 c.m. 

Accessories, Spare Parts, Pure Rubber Taps, Cable Couplers, 
Electric Bells (Magneto and Battery), Plvers, Terminals, Ad- 
justing Screws, 3.5 iw Electric Torches (Telescope and 
Button Bull's Eye), &c » &c. 

43 H.S. and Treadle Sewing Machines (Jones' H.S.6; 
Singer's 16 and 45 K.33), with Single and Double Trough 
Benching, Double Transmitters, Shafting and Stools. 

Eyelettin Machine, Saddler's Machine. 

14 н.р. Parsons Oil Engine (coupled to 7 kw., 220 volt, 
92 amps., shunt generator). 

Tinning Plant, Unit complete, with Heavy Lead-lined Wood 
and Iron Tanks, Draining Boards and Tables, Hoods, Chim- 
neys, Iron and Wood Gratings. 

44 in. Centre Screw-cutting Lathe (by Midwinter & Co.). 

Vertical Drilling Machine, Cement Testing Machine (by 
Addie, London). 

Vertical Boiler Tubular, 2 ft. by 3 ft. 4 in. (by Lumby, 
Son & Wood, Ltd.), in new condition. 

Circular Saw Bench (Rise and А) (by Aublet, Harry & 
Co., Ltd., Peterborough), with Keighl {А 5.7 н.р. Oil Engine 
(on Portable Carriage with Cooling Tank, nearly new). 

Unite complete with 4 saws, 2 in. stool shafting and coup- 
lings, Plummer blocks, split, whole and loose pulleys, leather, 
belting, &c. 

" 14 "Lion" Force Pumps and Horizontal Force and Lift 
itto. 

Armoured Suction Hose Flap Valve Strainers, 350 Field 
Telegraph Poles, Straw Baler, 14 Miners’ Trucks, Tripod 
Pumps, 250 lengths Fire Hose, Rotary Blower and Hose. 

гп Crusher, a 5-cwt. Platform Weighing Machine, Port- 
able 3 ft. 6 in. Telegraph Tables, &c. 

Further particulars may be obtained from the Controller, 
Plant and Machinery Section. Disposal d, Ministry of 
моо; Embankment Buildings, Charing Cross, London, 


o do 


Catalogues may be obtained from the Auctioneer, 


HERBERT BASKETT, 


10, Crouch Street, Colchester. 


NOTE — For particulars of other Government Property for 
sale see Surplus, price 3d., at all bookstalls or by quarterly 
subscription of 2s. post free in the United Kingdom payable 
in advance to the Director of Publicity, Ministry of Munitions, 
Whitehall Place, London, S.W.1. 1102 
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^ MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


FOUR DAYS' SALE OF 


VALUABLE PLANT 
and MACHINERY, 


at the 


NATIONAL ORDNANCE FACTORY 
© '* (No. 2) HUNSLET, LEEDS, | 


0 


TUESDAY, WEDNESDAY, THURSDAY & FRIDAY, 
13th, 14th, 15th and 16th; JULY, 


At ELEVEN a.m. daily. 


COMPRISING : 


LATHES. 


Seven 103 in. Centres S. and S., 10 ft. beds, by Milwawkee. 


É Three 13 in. Centres S.S. and S.C., on 10 ft. beds, by Pitts- 
urg. 


One 94 in. Centres S.S. and S.C., on 8 ft. beds, by Le 
Blonde. 
Six 15 in. Centres S.S. and S. C., on 14 ft. bed, by J. Lang 


and Sons. 

Fourteen 12 in. Centres S.S. and S. C., on 15 ft. beds, by 
Dean, Smith & Grace. 

Twelve 12 in. Centres S.S. and S.C., on 15 ft. beds, by 
Tangye. | , 

One 12 in. Centre S.S. and S.C., on 34 ft. bed, by Dean, 
Smith & Grace. ; | 

One 19 in. Centre S.S. and S.C., on 12 ft. bed, by Broadbent. 
ps 18 in. Centre S.S. and S.C., on 17 ft. bed, by Broad- 

n 


Two 12 in. Centres S.S. and S.C., on 16 ft. beds, by Dicken- 
son. 

Two 9 in. Centres S.S. and S.C., on 8 ft. bed, by Libby. 

Forty-three 15 in. Centres S. and S., on 14 ft. beds, by J. 
Lang & Son. : 
Twelve 16 in. Centres S. and S., on 15 ft. beds with exten- 
sion. bed 14 ft. long, by Gidden & Lewis. 

Fifty-five 12 in. Centres S. and S., on 14 ft. 6 in. beds, bv 
J. Stirk & Son. | 

Twelve 15 in. Centres S. and S., on 96 ft. beds, by J. Stirk 
and Son. | 

Five 18 in. Centres S. and S., on 24 ft. beds, by Blackstone. 

1 5 0 1 by A. Herberts. 

‘enty 121 in. ntre Boring, on 27 ft. bed, o 
* F 
ree 7 in. Centre Rifling Machines, 95 ft. ; 

Kendal & Gant. g chines, on 25 ft. beds, by 

Five 18 in. Centres ditto, on 42 ft. beds, by Walmsley. 

Four 16 in. Centre ditto, on 33 ft. beds, by Mather & Platt. 

Two 18 in. Centre ditto, on 42 ft.. beds, by Armstrong and 
Whitworth. 

Four 18 in. Centre ditto, on 43 ft. beds, by Haigh. 

Six 22 in. Centre Wire Winding, on 24 ft. beds, by J. Stirk 


and Son. 
AND OTHER LATHES BY 
Dempster Moore, Parkinson, Swift, Bridgeford & Co.. Smith 

ш . & Birmingham. Ё ш 

en 13 in. Centre Lapping Machine: 25 ‘ 

Stink & Sons pping chines on 25 ft. beds, by J. 
Two 153 in. Centre ditto. on 40 ft. beds. by T. White & Sons, 
Large number of 3 and 4 Jaw Independent Chucks from 

24 in. to 8 in. diam. 


| PLANING MACHINES. 
Two 16 ft. by 5 ft. by 5 ft., by J. Buckton & Son. 
Ten 16 ft. by 5 ft. by 5 ft., by J. Stirk & Sons. 
го 910 ү ру „ 3 ft., by J. Buckton & Son. 
our . by 2 ft. 6 in. by 2 ft. 6 in., by J. Whitel ; з 
One 14 ft. by 4 ft., Ьу С. Butler. : M d 
One 12 ft. bv 4 ft. by 4 ft., by Smith & Coventry. 
One В ft. by 2 ft. 6 in. by 3 ft., by J. Buckton & Son. 
One 6 ft. 6 in. by 2 ft. 6 in. by 2 ft. 6 in., by Greenwood 
and Batley. 
Four Shaping Machines, 30 in. and ?4 in. and 16 in. strokes 
A ` | 
ree Vertical Milling Machines, 40 in. (heavy ty 24 1 
and 19 in. Circular Tables, by Becker. eo DLE 
One Universal Milling Machine, 48 in. by 94 in. table, bv 
Parkinson. a 
One Universal Milling Machine, 46 in. by 84 in. table, bv 
Cincinatti. | иё 


One Universal Milling Machi 2 ; TT 
Kein psmith. PUPPES 42 in. by 8% in. table, by 


One Plain Milling Machine, 60 in. by 16 in. table, by 


кет. 


nam Milling Machine, 42 in. by 19 in. table, by A. 


One Plain Milling Machine, 90 in. by 4 in. table, by Fox. 

One Plain Milling Machine, 78 in. by 14 1n. table, by J. 
Buckton & Son. 

One Spur and Worinwheel Gear Cutting Machine, 22 in. 
circular table, by Wallwork. 

One 18 in. stroke Cleared Slotting Machine, 32 in. circular 
table, by G. Butler & Co. | 

One 10 in. stroke Geared Slotting Machine, 20 in. circular 
table, by Judson & Jackson. 

Two Central Thrust 5 ft. 6 in. Radial Drilling Machines, 
by Asquith. 

Four 4 ft. 6 in. Badial Drilling Machines, Ьу Asquith. 

One З ft. 6 in. Radial Drilling Machines, by Muir. 

One 2 ft. 6 in. Radial Drilling Machine, by Archdale. 

One 4 ft. Radial Drilling Machine, by Greenwood & Batley. 

Pillar Drilling Machine, by Firbank & Jones & Shipman. 

Six Sensitive Drilling Machines, by Pollard & Layland and 
Clifford. 

Two No. 2 Oscillating Cup Wheel Grinding Machines, by 
Lurinsden. 

Six Plain Grinding Machines, by J.umsden. 

Two Universal Grinders, 5 ft. 6 in. by 63 in. tables and 
4 ft. 8 in. by 9 in. tables, by Landis & Brown & Sharp. 

One Universal Grinder, by Norton. 

One Twist Drill Grinder, by Washburn & Co. 

One Suríace Grinder, by The American Tool Co. 

One Plain Cutter Grinder, by Oldroyd. 

One Double Disk Grinder, by Selson. 

Two Screwing Machines to 21 in., by Heaps & Co., and 
Chadwin. | | 

Three Hack Saw Machines, by Churchill & Selson. 

One nearly new Horizontal Boring, Drilling, and Tapping 
Machine, by Dickinson. | 

Оце Band Saw Machine „Ьу Noble & Lund. 

One Punching and Shearing Machine, by Gittus. 

Two 900-ton Pressure Hydraulic Presses, by Hawthorn, 
Davy. TET 

One Hydraulic Straightening Press, by Stewart. 

Hydraulic Accumulator, 12 in. ram, 15 in. stroke, casing 
10 ft. diam., to 1,500 lb. working pressure. 

Set of Three-throw Hydraulic Pumps, rams 3 9/16 diam., 
12 in. stroke, 60 revs., by Barclay. 

Two Air Pressure Acme Blowers, by Thwaites. 

Seven Rotary Drum Pups. 

Fifty-seven 10 cwt. Hand Travelling Cranes, 12-16 ft. 
by Vaughan. 

Six 15 cwt. Hand Travelling Cranes, 16-22 ft. spans, by 
Vaughan. 

Thirteen 20 cwt. Hand Travelling Cranes, 24-35 ft. spans. 
by Vaughan. 

6.000 of S in. by 4 in. Steel Rolled Joists for crane tracks. 

Three 15 ewt. Wall Gib Cranes, by Morris. 

Two 20 ewt. Electric Lifts. 

Five 2-ton Electric Travelling Cranes, 33 ft. span, by Morris 
and Isles. 

Five 30 ewt. Electric Autoroatic Trucks, by Edison. 

One 40 cwt. Electric Automatic Tractor, by Lancing, and 
Generating Set. 


spans, 


001.-ELECTRIC MOTORS. 


One "5-B.H.P., A. C., by G. E. C. 

Twelve 50-B. H. P., A. C., by J. Holines & Co. 

Twenty-three 25-B. H. P., A. C., by J. Holmes & Co. 

Thirty-seven 12 B. H. P., D. C., by the Lancashire Dynamo and 
Phcenix Co. 

Seventy-five 10-B.H.P., A.C., by J. Holmes & Co. 

Sixteen 5-B.H.P., by Phoenix Co., Bradford. 

Twenty-seven 3-B.H.P., A. C., by G. E. C. 

Three 2B. H.P., A. C., by the British Westinghouse. 

Seven II-B. H.P., A. C., by Рһопіх Co 

And Starters for same. 

20 miles various size Cable from 3-bore Armoured to V. R. 
3/ 20. 
3,300 ft. of 34 in., 3 in., and 24 in. Mild Steel Turned Shaft- 
ing. by Croft & Co. 

108 pairs of Flanged Couplings. 

270 Swivel Ring Oil Bearing Plummer Blocks. 

930 C. I. Floor Stands. 

350 W. I. Split Pullevs. 

15.000 ft. of Hepplethwhite and Gripole Belting. 

Sand Blast Machine. 

3-cwt. Pneumatic Hammer, by Massey. 


WOODWORKING MACTITNERY. 


Band Saw Machine. Circular Saw Machine, Surface Planing 
Machine, Mortising Machine, Fox's Wood Trimmer, Wood- 
turning Lathe, Joiners’ Benches, and quantity dry Timber 
Battens, &с. 

Large Quantity of W.I. and Hydraulic Piping. 

On View Wednesday, Thursday, Friday. Saturday, and 
Monday, July "th, Sth, 9th, 10th, and 12th, from 10 to 5 
o'clock. 

Catalogues, 9s. each, on application to the Auctioneers. 


EADON & LOCKWOOD, F. A. J., 
St. James’ Street, SHEFFIELD. 
Admission Ьу Catalogue only. 
Telegrams: '' Weedon, Sheffeld." Telephone: Central 111. 
NoTE.—For particulara of other Government Property for 
Sale, see '' Surplus," price 3d., at all Bookstalls, or by quar- 
terlv subscription of 2s., post free in the United Kingdom, 
payable in advance to the Director of Publicity, Ministry of 
Munitions, Whitehall Place, London, S.W.1. 1032 
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VALUATIONS, 
AUCTIONS and 
ARBITRATION S ot 


Electrical Works, Plant and Stock; 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling street. 16, Albert Square, 
Manchester. 


London, E.C. 
26, Collingwood Street, Newcastle-on-Tyne. 


To Electricians, Factors, Contractors and Shippers. 


“THE МАРТ,” . 


NEWINGTON CAUSEWAY, LONDON, S.E.1. 


The ASSETS AUCTIONS Co., Ld. 


are instructed to 
SELL BY AUCTION WITHOUT RESERVE, 


WEDNESDAY next, JUNE 30th, 
` at 12 o’clock prompt, 


The REMAINING STOCK of an 
ELECTRICAL GOODS FACTOR, 


including : 
75 MILES OF VARIOUS CABLE—1/16, 1/18, 1/20, 1/18 twin, 
3/20, 7/20, 7/25, 7/18, 7/22, 19/22, 66/22, 3/22, 14/36, 86/40 (cab tyre), 
1/10 (cotton covered). 37/16, 96/16 (short length), 19/14, 14/40 (cab 
tyre), 35/40 (cab tyre). 

BELL WIRE—Cotton covered, twin, Ko., ditto High Tension, 
Lead Covered and Telephone Cable. 

About 20 miles various unbraided Cable. 

2,000 Reels of Weaving Silk. 

6 owt. of 40 and 30 g. Copper Wire. 

15 amp. Tinned Fuse Wire. 

About two tons various useful Cable and Materials from Govern- 
ment temporary erections. 

Conduit Fittings, Flat Irons, Brass back -plates, 2 volt Accumu- 
lators, 30 Glass Tanks (15" x 935 * а i Electric Drillers (їп 
perfect order). | 

5-H.P. SEMI- ENCLOSED MOTOR, 220 volt. 

220-volt, 34-amp. Generators, 700 Metal Filament Lamps, 110 

to 250 volts, 150 Half-watt Lamps. 


On 


2 5-H.P. ээ 99 99 ” ” 

| 71-H.P. »" * m n” 99 

і 9-H.P. 99 9 99 99 99 

On view day previous and morning of Sale. Catalogues upon 
application. Tel. Hop 713. 1093 


SITUATIONS VACANT. 
Latest time for reosiving, 8 p.m. Wednesday. 


COUNCIL. 


SALE URBAN DISTRICT 


ANTED, General Assistant for Mains, able to joint on 
L.T. lead-covered cable, fix and read meters and 
general outside work. 

Assistant for Station. D.C., 3-wire system with batteries. 
Diesel engine experience essential. 

Applications, with full particulars of experience, copies of 

references and wages required, should be sent to the ELEC- 

TRICAL ENGINEER, Town Hall, Sale. | 808 


SKILLED FIREMAN. 


ANTED Skilled Fireman, used to Babcock & Wilcox 
Water-tube Boilers. 
Particulars of experience, wages required, and when a start 
could be made, to be forwarded to— 
BOROUGH ELECTRICAL 
Grev Friars’ Road, 
Doncaster. 


YORKSHIRE ELECTRIC POWER COMPANY. 


ENGINEER. 
1048 


PPLICATIONS are invited for the position of Mechanical 

and Electrical Engineer. Applicants must be capable of 

laying out and supervising the erection of all classes of Elec- 
trical Plant and apparatus. 

Apply. stating salary required. and giving full particulars 
of education, training (technical and practical), and subse- 
quent experience, to Head Office, Wellington Road, Dewsbury. 

1019 
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SITUATIONS VACANT .— Conisnued. 


INDIA. 


RB RED for the service of the Government of India 

an Electrical Engineer, graded for рау, &c., as Foreman, 
for the new power house of the Ammunition Factory, Kirkee. 
Candidates should have had experience in running а Power 
House with three-wire, direct current distribution, overhead 
mains. Preference to а candidate with some knowledge of 
Diesel Oil Engines and Static Balancers, and with Mechanical 
experience. 

Terins.—Engagement for five years with option of extension 
or permanency if approved by Government. 

Salary.—Rs. 500 per month, rising by Rs. 20 p.m. annually 
to Re. 580 in the fifth year. Possible increase to Rs. 650 after 
ten years’ service. Free quarters, medical attendance, and 
аш out and home for selected candidate and family, 
if any 

Further particulars and forms of application from Director- 


General of Stores, India Office, London, . Quote 
S.9361. Last date for receipt of applications JULY 3rd. 1022 
LOUGHBOROUGH CORPORATION ELECTRICITY 
DEPARTMENT. 


ANTED, at once, а thoroughly experienced Meter 
Superintendent, capable of overhauling and testing 
Chamberlain & Hookham and Ferranti p.c. Ampere-hour type 
Meters; Chamberlain & Hookham, Ferranti, and Mordey- 
Fricker Prepayment Meters. Also to keep up-to-date meter 
records, and satisfactorily carry out the routine work of the 
Department. Salary £5 5s. per week, inclusive of all bonuses 
and awards to date. Good prospects to smart, competent 
man. 
Apply, giving age, and full particulars of experience— 
R. B. LEACH, 
Borough Electrical Engineer and Manager. 
Electricity Works, 


Lou ghborou ch. M. 1021 
SHIFT ENGINEER. 


Q HIPT ENGINEER required with good mechanical and 
bD electrical training, accustomed to the operation of Turbo- 
Alternators, experienced in E.H.T., 3-phase, А.С. and D.c. supply, 
and must have good experience in Boiler-house control. 
Salary (at present under consideration) £300 per annum, 
including all bonuses, per six 8-hour shifts per week. 

Apply, giving full pu. of training and experience, 
with copies of testimonials, to— 

THE POWER STATION SUPERINTENDENT. 
The Salt Union, Ltd., 
Western Point Power Station, 
Runcorn. 

m з supplies Power in bulk to The Mersey Power 


ә 


.CHIEF ASSISTANT ENGINEER. 


HOOD & CO., LTD., St. Stephen's Avenue, Bristol, 
e require gentleman for above position at once. 
Applicants must have first-class commercial and technical 


experience. 
Full particulars will be sent by post. 951 
OLDHAM CORPORATION TRAMWAYS. 


ANTED an Armature Winder for Traction Work. Must 
be competent to rebuild Commutators. Standard rate 

of wages, plus 9s. per week. 
Applications to GENERAL MANAGER AND ENGINEER, Corpora- 
tion Tramways, Oldham. 1020 


SHIFT ENGINEER (RELIEF). 


ANTED, Shift Engineer (Relief) for D.C. Station, Bab- 
cock Boilers, able to do small repairs. Wages £4 28. 
per week (inclusive). 
Reply, stating age, experience, and copies of three testi- 
monials, to 1052, ELECTRICAL REviEw, 4, Ludgate Hill, Lon- 
don, E.C. 4. 


JOINTER. 


ANTED, Jointer, used to House servicing. D.c., 3-wire 

system. Rate Is. lld. per hour. 
References to ENGINEER AND MANAGER, Pontypridd Urban 
District Council's Generating Station, Treforest, Розе 
1038 


WORKING ELECTRICIAN. 


ANTED Working Electrician in а Corporation Tramway 
Depót in Yorkshire. Must be used to Lighting, Motor 
Circuits, and Controller work. 
Apply, giving age, experience, and wages required, to 1016, 
ELECTRICAL REVIEW, 4, ав Hill. London, E. O. 4. 


(Continuad on neat page.) 
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SITUATIONS VACANT. —Coniinued. 


BOROUGH OF WREXHAM. 


Appointment of Biectrical Engineer. 


T НЕ CORPORATION invite applications for the post of 

Resident Electrical Engineer. 

Candidates must have had experience in the working of 
a central station. 

The person appointed will be required to devote the whole 
of his time to the duties of the office. | 

The commencing salary will be £450 per annum, inclusive of 
all fees and. emoluments. 

Where the qualifications for the performance of the duties 
are equal, preference will be given to the applicant who has 
the best record of War Service. 

Further particulars may be obtained froin the undersigned, 
to whom applications (stating age and experience), endorsed 

' Electrical Engineer," and accompanied by copies of not 
тоге than three testimonials, must be delivered no tlater than 
12 noon on МомраҮ, JuLv 12th, 1920. 

Canvassing, either directly or indirectly, will disqualify, 
but Candidates are at liberty to send copies of their applica- 
tions to members of the Council if they so desire. 


LAWSON TAYLOR, 
Town Clerk. 
Guildhall, Wrexham. 


June 22nd, 1990. 1109 


SHIFT ENGINEER. 


Mains and Meter Assistant. 


HIFT ENGINEER required for b.c, 3-wire Poder 
Station; 1,000-kw. Gas Plant in use, and 2,000-Kw. 
Steam Plant being installed. Good electrical technical train 
ing and experience operation high speed engines and water- 
tube boilers essential. Experience large gas engines desirable. 
Also assistant required for Mains and Meter Department, 
capable of locating aults in Mains, maintaining apparatus in 
consumers’ premises, and testing meters. Good electrical 
knowledge essential. 
Applications, for both appointments, stating full particulars 


of experience, qualification, age, wages required, and when 
free to start duties, to ENGINFER AND MANAGER, Corporation 
Electricity Works, Alloa. 1098 


TANGANYIKA TERRITORY. 


ELEGRAPH SUB-ENGINEER required for service in the 
Posts and Telegraphs Department of the Tanganyika 
Territory tor a period of from 20 to 30 months, with possible 
extension. Salary £300 rising to £350 by annual increments 
of £15. Quarters free of rent, and free passages and liberal 
leave 1n England on full salary. 

Candidates, age between 23 and 40. should possess a technical 
and practical knowledge of telegraphy and telephony. instru. 
ments, line construction, maintenance, including survev and 
estimating for new lines, should understand control of labour: 
experience in engineering department of British Post Office 
preferred, or Colonial experience in similar position. 

Apply at once bv letter, stating age, whether married or 
single, and full particulars of experience, to the Crown Agents 
for the Colonies, 4, Millbank, London, S.W.1, and quoting 
M/8571. 1126 


CITY OF BIRMINGHAM EDUCATION COMMITTEE. 
EQUIRED in September next the full-time services of 
Lecturers in the following subjects :— 
MUNICIPAL TECHNICAL Scuoor (Principal: W. E. Sumpner, 
D 


Mechanical Engineering. 
W. E. Harrison, 


Sc.). 
Physics. Electrical Engineering. 
HAN DSWORTH ‘TECHNICAL SCHOOL 8 
A. R. C. Sc. 
Meclianical Engineering. 
The commencing salary offered will depend upon the pre- 
vious training and experience of the candidates. 
For full particulars apply to Secretary, Municipal Technical 
School, Suffolk Street, Birmingham, specifying post in respect 
of which particulars are required. 896 


MANAGER. 


IRM manufacturing. Transformers requires services of 
experienced Engineer for above position. Must have 
works experience and be up to date in Transformer design. 
Apply, stating experience and salary required, to 1111, ELEC- 
TRICAL Review, 4, Ludgate Ifill, London, Е.С. 4. 


CABLE JOINTER. 


ABLE JOINTER wanted for three- wire network. Experi- 
ence with low-tension triple-conceniric feeder cables 

and V.B. distributors laid solid, with serviee work thereon. 
Full particulars to be sent to the ConroRATION ELECTRICITY 
Works, Perth. stating age, experience, and when able to 
conunence duties. 1118 
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SITUATIONS VACANT.—Continued. 


ENGINEER. 


ANTED to take charge of a shift, technically trained 
Engineer with experience of hich pressure Boilers, 

Turbo Generators, and E.H.T. 3-phase Switchgear. Hours 
per week. Salary at the rate of £169 per annum, plus 20 per 

cent., plus £120, total £322 16s. 

Apply, in own handwriting, stating age. present salary, and 
particulars of training, to THE GENERAL MANAGER, Electricity 
Offices, Dunning Street, Sunderland. 1107 


Yorkshire Blectric Power Co., Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Biectricity Board. 


A LL ENGINEERS, before accepting any position on the 
Staffs of either of the above un ertakings, are recom- 
mended to communicate with the undersigned. 
W. ARTHUR JONES, 
General Secretary. 


6666 


65-66, Chancery Lane, 
London, W.C.2. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEw address count as seven words, 


CCUMULATOR Manager required, thoroughly conversant with 
latest methods of manufacture and production of small and 
medium cells. Must be able to estimate and contro! labour on 
up-to-date lines. Progressive opening for smart man. — State 
experience, salary, &c., 1690, REVIEW, 4, Ludgate Hill, 
London ; 


A BMATURE Winders wanted, Experts on A.C. and D.C. repairs 
only need apply. Fare paid. Must be Trade Unionists. 
Permanent employment. State experience.—McWhirter & Sons, 
Ltd., Cardiff. 463 


RMATURE Winders Wanted ; men experienced in D.C. and A.C. 
Machines.—State experience and wages required.—Cranmer 
Brown. Ltd.. 9. Wellington Street, Hull. 1050 


ATYA TUES Winders, several wanted, used A.C. and D.C.— 
W. Canning & Co., Ltd., Salop Street, Highgate, Birmingham. 
1025 


SSISTANT Engineer-in-Charge required for a London power 

station. Apply giving full particulars of training and experi- 

ence, stating age and salary required.—1076, ELEOTRICAL REVIEW, 
4 Tndoate WIN. London. 


SSISTANT Estimator wanted to deal with a for 

switchgear, motors and plant generally. Must have sound 

technical knowledge and have had commercial experience in а 
similar capacity.—Reply, stating age, experience and ва] 
required to 1128. RLROTRIOAL REVIEW 4. Ludaate Hill. London. 


SSISTANTS wanted, with some knowledge of А.С. and DC. 
design, for estimating, engineering and contract departments. 

To be capable of preparing tenders, carrying on technical corres- 
pondence, &o. State age, experience and salary required.—Apply 
Secretary, Lancashire Dynamo & Motor Co., Ltd., Trafford Park, 
Manchester. 1018 


ALIBRATORS. —Vacancies for Instrument and Meter Calibra- 
tors with technical knowledge, in electrical engineering 
works in Manchester district.—State experience, technical training 
Pe ad required, to 984, ELEOTRICAL BEVIEW, 4, Ludgate Hill, 
London 


OLLIERY Electrician wanted immediately, complete charge of of 
small plant, 12,000 volts and 3,300 volts A.C., capable of 
small repairs, wiring, erection of motors, telephones. end experience 
in mines.—State experienoe, wages, capabilities, and references, &o., 
3454, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ESIGNING Engineers wanted for Transformer work by eleo- 

trical manufacturing firm. Those with previous experience 

of this class ot work preferred, but other applications from capable 

men will be considered.—State age, experience and salary required, 
to 1071, Mr. rr ar. REVIEW. € Tndgate Hill. London. 


RAUGHTSMAN wanted for switchgear factory, Midlands.— 
Write, stating fully experience, age and salary required, 
Box 110. Sells. Ltd.. 167. Fleet Street, Е.С. 3555 


RAUGHTSMEN (аепїог) required with sound mechanical 
general knowledge and shop training ; preference given to 

those with cement works’ experience.—State age, experience and 
salary required, to Box 1211, Willinga, 125, Strand, W.C. 2. 971 


RAUGHTSMEN. — Wanted by firm in Mancheater district, 
Senior Mechanical Draughtsmen, for electrical department. 
Experience of transformer work an advantage. Permanent ровї- 
tions.—State age, previous experience and class of work, and salary 
required, to 983. ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer wanted for the Switchgear Department 

of an engineering firm in the Manchester district. Must be 

fully conversant with high capacity modern electrical systems. 

Applicants should state experience. technical training and salary 
required. to 1070, ELECTRICAL REvIEW. 4, Ludgate Hill. London. 
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SITUATIONS VACANT.—Continued. 


LECTRICAL Engineers require spare time assistance of 
gentleman in touch with electric light or power users in any 
ot the London areas.—3723, ELROTRIOAL REVIEW, 4, Ludgate Hill, 


Tandan. 


LECTRICAL Lamp Maker required at once to increase present 
small output and to take over the management of works, 
must be practical, fully capable and experienced in all details, 
machines and pumps necessary to lamp works management and 
lamp making. Capable organiser of staff and teacher of appren- 
tices, good progressive position for the right man. Reply stating 
age, details of experience, where last or at present employed, replies 
treated strictly confidential.— 3658, Ora REVIEW, 4, Ludgate 
Hill. Tandon. ee ee 8 
NLECTRICIAN (Foreman), to take charge of electrical plant in 
large works in Midlands. Must be well up in А.С. and D.c. 
work.—State experience, age and wages required, to 1010, ELEC- 
TRICAL REVIEW, 4. Ludgate Hill, London. 


LECTRICIANS wanted, suitable for complete plant installa- 
tions; London rate paid to first-class men.—W. Watts & Co., 

Engineera and Contractors, 31, Carlton Chambers, Newport, Mon. 
3519 


NGINEERS wanted. Knowledge manual telephone exchanges 

and apparatus design. Opportunity of becoming familiar 

with automatica. Permanent position with superannuation Large 

factory in the North.—925, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


BOUE G Clerk required, with thorough krowledge of 
electrical supplies business, good opening for the right man, 


London appointment.— Write, stating age, experience, salary 


required, to 1128, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


STIMATING Engineer required with technical knowledge of 

4 А.С, and D.C. machines. Previous tendering experience 
essential.—Apply by letter, stating qualifications, age and salary, 
to General Electric Co. Ltd., Witton, Birmingham. 1092 


STIMATOR required for telephone works. Knowledge of 
modern machine and assembly shop methods on maas pro- 
duction, raw material calculation, drawings, &c. Permanent 
progressive position for the right man. State age, experience in 
full and wages required.— Peel-Conner Telephone Works, Ltd., 
Adelphi, Salford. 1024 


IRST. Class Senior Transformer Draughteman required for 
London district.—1081, ELECTRICAL REVIEW, 4, Ludgate 


2 ae — 


NSTALLERS (several) wanted for manual telephone exchange 

work. Opportunity later of gaining experienoe in the erection 
of automatic telephone exchanges for home and abroad. Also 
Power Men. Factory in the North.—924, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


jee Draughtaman required for Manchester district (later 
Coventry) Preferably man with experience in telephone 
switchboard equipment work.—Reply stating age, experience and 
salary required, to 153, ELECTRICAL Ludgate 


14. , London. 


UNIOR Engineer with technical oollege or university training 
in electrical engineering, knowledge wireless advantage, 
required on engineering ataff large cable contractors for training 
in latest development of telephone cable testing and balancing, 
willing to travel in provinces, good opportunities for right type of 
man. Give full details of experience and qualifications. Com- 
mencing salary £3 per week, and travelling allowances. — 1103, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


Le used to electrical stores and shop, required.—C, J. Ferguson 
and Sons, 54, Chiswell Street, E. C. 1085 


LY" Shorthand Typist, thoroughly experienced and accustomed 

to electrical contractor's work. London. State age, ex- 

pne salary.—1014, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


EAD Press.—Foreman or Chargehand wanted for large works 
in South. Only competent men need spply.—Full particulars 

to 1083, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 
MEnaxIcAL Engineer for amall factory, to take charge 
drawing office, also to supervise design and manufacture 
press tools and jigs.— Write stating age, experience and salary 
required, to British Thomson-Houston Co., Fittings Factory, Lower 
Ulmorton Road, Rugby. 785 


REPRESENTATIVE required, for London and near suburbs, 
У by leading manufacturer of electric lamps, fittings, acces- 
жы Kc. Must have up-to-date knowledge of the business. 
alary and expenses only.—Write, stating age, experience and 
Lon) required, to 1124, ELECTRICAL REVIEW, 4, Ludgate Hill, 


EPRESENTATIVES wanted in various counties in the U.K. 
for the sale of vulcanised rubber insulated wires and cables, 
commission.—Apply, with full particulars, to 1026, ELEC- 

REvigw, 4, Ludgate Hill, London. 


PERED Induction Motor Tester, with good technical train- 
90 ing and practical experience. Able to trace diagrams and 
01606 up stators and rotora. State age and salary required with 
ils of experience. For West Riding of Yorkshire.—3654, 

‚ 4, Ludgate Hill, London. 
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SITUATIONS VACANT .— Continued. 


{НІЕТ Engineer required for small D c. Traction and Lighting 
Station. Must be fully experienced with vertical and Hori- 
zontal steam engine and boiler room supervision. Write enolosing 
copies of references, state age and wages required for 48-hour 
week.—Grimsby Tramways Electricity Works, Cleethorpes, ы 
4 


WITCHGEAR and Switchboard Improvers required, small 
factory North-West London.—Apply, stating age, salary re- 
quired and full previous experience, to 3667, ELBOTRIOAL REVIEW, 
4. Ludgate Hill. London. s E 


ELEPHONE Draughteman required for London office, used to 
circuits, manufacturing and exchange detail.— Application by 
letter only, stating age, experience and salary required. to the Relay 
Automatic Telephone Co., Ltd., Marconi House, Strand. 3747 


ELEPHONE Draughtsmen.—We have vacancies for a number 

of experienced Telephone Draughtsmen for large common 
battery, exchange equipment work. We have built and are now 
opening а telephone factory in the Midlands several times larger 
than our present one. This means increased staff and increased 
rate of promotion. To capable men advancement to positoins as 
engineers is quite certain in the near future.—Reply, stating full 
particulars, to Peel-Conner Telephone Works, Ltd., Adelphi, 
Salford. 1023 


ELEPHONE Switchboard Wireman and Mechanic wanted, 
accustomed to overhauling С, B. and magneto boards. S. E. 
London district.—State experience and wages required to 1037, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. n" 


EST-Room Assistant required with some experienoe in testing 

of motor control gear.—Apply, stating age, experience and 
wages required, to The Electrical Apparatus Company, Ltd., Vaux- 
hall Works, South Lambeth Road, London, 8.W. 8. 3750 


HE United Alkali Co., Ltd.. invite applications for the position 

of Charge Engineer at West Bank Power Station, Widnes. 
Salary £300 per annum, inolusive of all bonuses; 48 hours per 
week, shift working.—Applications, stating age, full particulars of 
training, and experience with E.H.T., 3-phase, turbo-generators, 
and water-tube boilers, and enclosing copies of references, to the 
Chief Engineer's Office. Widnes. 928 


RANSFORMER Draughtemen required immediately. Good 
salaries to experienced men.—Apply Johnson & Phillips, 
Ltd., Charlton, S.E. 7. 1084 


WO Junior Charge Engineers required for small generating 
station, D.C. system, reciprocating engines, water-tube boilers. 
—Apply, stating age, married or single, together will full particu- 
lars of past experience, 3721, ELEOTRICAL REVIEW, 4, Ludgate НШ, 
London. 


ANTED, a Sub-station Attendant for a London sub-station 

with a plant capacity between 1000 and 3000 kilowatts.— 

Apply, giving full particulars, 3697, ELECTRICAL REVIEW, 4, Lud- 
gate Gill. London. 


WS TED, а Youth as Junior Assistant in the Mains Depart- 

ment of a large undertaking, one having some electrical 
technical knowledge and some experience on electric mains pre- 
ferred. Salary £150 per annum, inclusive of all bonus awards 
to date. — Apply, with full particulars, to 1072, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


WANTED, 40, Armature Winders skilled on general re 
work. Only first-class men need apply. Fares 
Western Engineering Co.. Swansea. 


9185 


ANTED, by а firm manufacturing electric heating and 

cooking apparatus, a Gentleman, energetic and tactful 

and experienced in travelling, as outside representative to intro- 

duce these goods amongst users.—929, ELECTRICAL REVIEW, 4, 
Ludgate Hill. London. 


АКТЕР, Draughtsman for electrical works in Manchester 

making light switch and fuse gear, switchboards, &o. 

Must be also capable of estimating costs. Good prospects for 

capable and energetic man.—962, ELEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. | 


ANTED, Electrical Engineer, with ability and experience of 
works power equipment and transmission, for consulting 
engineer's office. State qualifications and experience, age and 
o required. — 3692, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


ааа —ññ—ñ——— 
үү 2280, experienced Wireman for house and factory work. 
Good prospects for really capable man. Others need not 
apply.—Midland Dynamo Co., Ltd., Leicester. 1027 


о BENE TTT 
WA TED, for central station, experienced Armature Winder : 

man with some installation experience preferred.—1116. 
ELECTRICAL REVIEW, 4. Ludgate Hill, London. | 


— 


АКТЕР, for Manchester district, Assistant Mains Engineer 
accustomed to E. H. r. and L. r. distribution, A. C. and p.c. able 

to take particulars of and record cable routes. —A pply, stating age 
experience and salary required, with copies of testimonials, 947. 
ELECTRICAL REVIEW. 4, Ludgate Hill. London. 


— A !!!!!! 
Y A Г ANTED for South Yorkshire district, good steady Electrioi 

used to А С. and D.c. lighting, and motors, bells, telephones. 
—Apply, stating age, experience, { 
4, Ludgate Hill, London. 


&c., 8676, ELECTRICAL REViEw, 
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SITUATIONS VACANT.— Continued. 


1 АКТЕР, several Armature Winders, used to А.О, and D. O. work; 
Standard rate paid, plus 124%. None but first-class men 


need apply.—6780, ELEOTRIGAL REVIEW, 4, Ludgate Hill, London. 


ANTED, young outdoor salesman with live connections 
amongst garages and electrical engineers. Preferably with 
accumulator experience.—Apply, Fuller's United Electric Works, 
Indesteigh House. Westminster. m . E 
IREMAN wanted. Must be fully experienced in all systems 


house wiring. Permanency to suitable man.—State full 
details to 3616, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


APPOINTMENTS FILLED. 


Dissatisfaction having been 80 often expressed that unsuccessful applicants are 
left in ignorance of the fact that the position applied for has been filled, may we 
suggest that advertisers notify us to that effeot when they have arrived at a 
decision. We will then insert a notice free of charge uncer this heading. 


OX 2436 (Junior Mains Assistant) ; Box 880 (Dynamo Tester) ; 
Box 791 (Electrical Fitter): Box 191 (Assistant for Ex- 
perimental Work); York Electricity Generating Station (Shift 
Engineer); Freeman & Co., Dudley (Electricians); Box 584 (Accu- 
mulators) ; Box 980 (Youth) ; Box 981 (Town Traveller). 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are Inserted under this heading at the rate 
af One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REvikw address count as seven words, 


‚А.А. Electrical Engineer (28), 11 yeara’ experience in modern 
electric practice, factory and works installations, showroom 
contracting and commercial experience, accustomed to handling 
men, desires position as Assistant Engineer in factory or contracting 
business, London district preferred. but not essential.—3655, 
ELEOTRIOAL REVIEW. 4, Ludgate Hill, London. 


` A .A.—An Electrical Engineer desires change, at present in con- 

trol of electrical contracting business; first-class practical 
and technical experience in lighting, heating and power, good 
knowledge of lifts and country house installations, well up in estima- 
ting, interviewing and supervising. Man with sound ideas and 
initiative. To a progressive firm would be a sound investment.— 
3628, ELECTRICAL Review, 4, Ludgate Hill, London. 


M. I. E. E., A. M. I. Mech. E., Electrical Engineer (37) at present 
chief electrical engineer and manager of a large undertaking 
abroad, at liberty at the end of July, desires position at home. 
Design and construction of turbines, generators, expert on traction 
equipment. Works organisation a speciality.— 3564, ELECTRICAL 
Rervirw. 4. Ludgate Hill. London. 


M. I. E. E., ex-officer Indian Army, had charge offices at home 
and abroad, five years central station, 15 years as commer- 
cial sales engineer.—3648, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 3 
M. I. E. E., over 20 years’ generating station, mains, running 
and maintenance, also power and lighting installation, 
erecting, &c., desires position as Electrical Insurance Inspector or 
charge of electric supply system.—3645, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


CHARGE Engineer requires post, А.С. and D.C. central station 
ex perience.— 3528, ELECTRICAL REVIEW, 4, Ludgate Hill, 


London. 
GOOD all-round Electrician, also a very useful youth, wants 


job.— 25. Victoria Street. Paddington. 3707 

RELIABLE Working Foreman, Electrician or otherwise, 

expert screwed conduit or casing, speciality complete interior 
installationa town or country mansions; testimonials. — 3717, 
ELECTRICAL REVIEW, 4, Ludgate Hill. London. 


CCUMULATORS and Dry Batteries,— Technical Managing 
Director of very old-established manufacturing business 
desires position of responsibility; 18 years’ electrical and business 
experience. Honours Science Degree.—3510, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, eee PA 
DVERTISER seeks post Overseas; recently returned from 
West Africa; late general managing chief engineer light and 
power company ; thorough practical knowledge steam, electricity 
and internal combustion engines and maintenance, good organiser, 
disciplinarian, British, fine physique, 28, married, one child, 44 
years Army, speak Portuguese, Spanish.—$8.,, 26, Harbut Road, 
S W. 11. ӨЙ 3672 
DVERTISER wanta situation as Improver ; three years’ general 
electrical experience and armature winding previous to two 
years in Air Force.—3686, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London.. 

DVERTISER, with four years' experience in India, seeks 
Å appointment abroad, India or Mesopotamia preferred ; 16 
years’ experience in the electrical profession.—3465, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 

DVERTISER (young), six years’ central station, two years’ 
yi mechanical workshop practice, with good technical know- 
ledge, Stud. I. E. E., desires Junior Engineership or Switohboard 
Attendantship with proapects of вате. Would work loyally and 
conscientiously under engineer who would take intereat in him in 
return,—3681, ELECTBICAL REVIEW, 4, Ludgate Hill, London. 
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SITUATIONS WANTED. —Continuad. 


JP E 10 years' experienoe, electrical апа mechanical, 
good knowledge of petrol and paraffin planta, technical train- 
ing, desires responsible position under engineer. Would take 
charge of estate lighting plant. Conscientious, energetic and 
capable. Excellent references; married.—F. R., Girtford Manor, 
Sandy. Beds. 3595 


DVERTISER, 20 years experience, charge, supervision and 
maintenance of plants, desires post. — 3725, ELEOTRICAL 
Review. 4. Ludgate Hill. London. 


DVERTISER (24), late R.E. signals, experienced wireless, all 
systems, X-ray (hospital), thoroughly used maintenance, 
telegraph and telephone instruments, theoretical and practical, 
references good firms, desires. position as Assistant, or one suitably 
progressive.—18, Aboyne Road, Tooting. 3533 


LL-Round Electrician ; plant work, &с.; town or country.— 
20, Portsmouth Buildings, Webb Street, Bermondsey, S. E. 1. 
3732 


AME Electrical Engineer (28), thoroughly practical, 

technical, experienced design, manufacture, installation, 
organisation, control, specialised switchgear and controllers, desires 
post as Assistant to works manager. Reduced salary accepted for 
real opening.—3720, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MBITIOUS young man requires situation with electrical 

engineers; wishing to advance in practical work; good 

technical knowledge and small practical experience. London 
district. — 3472, ELRcTRIGAL REVIEW, 4. Ludgate Hill. London. 


MBITOUS youth (18) desires change, preferably electrical 


showroom. Two years assistant with wholesale electrical : 


manufacturers. Good salesman, technical. — 3680, ELEOTRICAL 
Revirw. 4. Ludgate Hill. London. 


N Electrical Engineer Specialist in train lighting equipment 

design, manufacture and maintenance, including accumlators, 

also motor-car lighting and starting sets, desires position of 

responsibility, used to handling technical and commercial corres- 

pondence, also to control labour.—3741, ELECTRICAL REVIEW, 
4. Undgate Hill. London. 


N Electrical Engineer with 6 years’ experience in the manufac- 
ture of heavy electrical machinery, 10 years as chief electrical 
engineer in large Portland cement plant, and 24 years in large 
power station, desires post anywhere in а livable climate, home or 
abroad, excellent references, age 34, married.—Apply to R. Law, 
26, Park Hill Rise, Croydon, Surrey. 818 


N Electrical Engineer (28), 12 years experience, motors, 
switchgear, instruments, A.C. and D.C. distribution; sound 
technical and practical training, thorough commercial ability ; 
acoustomed to interviewing, supervising and handling men ; desires 
progressive position in or near London. Low salary accepted.— 
3444. ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


N Electrical Mechanic wants engagement; first-class supervisor, 
charge hand. power, lighting, factory, maintenance, 33 year 
ex perience.—G., 137, Sulgrave Road, Hammersmith, W. 6. 3588 


PPRENTICESHIP.—Advertiser wishes to place Youth with 
good London firm with view to learning higher branches; 

aged 163 years; had six months experience and passed London 
matriculation.—W rite C.P., 4, Florian Road, Putney. 3514 


S Assistant Electrician, married, age 34, maintenance installa- 
tions, repairs, С.А.У. lighting, &c.—3669, ELECTRIOAL 
Review. 4. Ludgate Hill. London. 


OMPETENT Electrician (32), experienced lighting, phones, 
bells, motors, country-house plants, running repairs, 
desires berth, town or country.—" Electrician," 33, Percy Street, 
Shrewsbury. 8573 


OMPETENT Plant Electrician, experienced erecting and running 

D.C. lighting and power plants, accumulators, wiring, suction 

gas and oil engines, repairs ; technical experience; maintenance 

berth preferred. — 3700, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OUNTER Salesman (26), ex-service, good address, 10 years 
experience first-class firms, excellent testimonials, moderate 


salary.—3525, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
EMOBILISED Officer, 24 years lieutenant (electrical) RN. V. R., 
10 years' experience of cable work with power companies and 


cable contractors, is open to accept post where live man is required. 
—3557, ELEOTRIOAL REVIEW, 4. Ludgate Hill. London. 


ESIGNING Engineer and Manager, with broad experience, 

seeks a position of responsibility which requires extensive 

ability; motor control equipments and ironclad switchgear.—3735, 
ELECTRICAL Review, 4. Ludgate Hill, London. 


I3ENGAGED Youth (18), good electrical knowledge, two years' 
experience electrician's mate, reliable, good references.— 
Miller, 69, Netherwood Road, W. 14. 371 


"ALECTRIC (Wireman) wants change, all-round hand, gad 
jobbing, excellent references, sbore or shipping, home. or 
abroad, language, district rate.—B., 1, Rosslyn Hill Mews, Hamp- 
stead, N. W. 3. 3665 


FF Engineer, disengaged ; 12 years’ experience all- 
round work, country house lighting, etc.—3729, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 
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SITUATIONS WANTED.— Continued. 


LECTRICAL Engineer, demobilised, requires position of 
responsibility with engineering firm in London district ; 
accustomed to control of contracts, power plants, consulting office 
experience, good organiser.—3730, ELECTRICAL REVIEW, 4, Ludgate 
Hill. London. 


LECTRICAL Engineer, energetic, progressive, seeks situation 
at home or abroad.— 84, Hieh Street, Homerton, E. 9. 3500 


—— fü — ä — 
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LECTRICAL Engineer, experienced in hydro-electric, power 

and transmission schemes, with an extensive knowledge of 

industrial work, is open to engagement.— 3537, ELECTRICAL 
REVIEW, 4, Ludgate Hill. London. 


LECTRICAL Engineer (young) seeks new appointment; four 
years’ practical experience on motor test beds, &c., also 
theoretical training ; highest references.—Address Cyril James, 
" Llanrwst," Church Road, Boldmere, Erdington. 3698 


LECTRICAL Engineer (10) requires appointment where organ- 

ising ability and business acumen really count, Previous 

experience mainly in distribution work.—3556, ELEOTRIOAL 
Review 4, Ludgate Hill, London. 


"LECTRICAL Fitter wants work, repairs, magnetos, lighting 
and starting seta, turning and fitting; ex-navy.— Hayes, 1, 
Grimaldi Street, Pentonville. - 3716 


LECTRICIAN (age 38 years), 25 years’ experience, any system ; 
3749 
LECTRICIAN and Improver seek change ; lighting (all systems), 
power and plants ; day, contract or piece work; any distance. 
—3701, ELECTRICAL REVIEW,4 Ludgate Hill, London. 


LECTRICIAN, charge (46), seeks engagement, factories, main- 
tenance or contractors installations, recent situation five 
years : referencea,—Stemp. 86. Blackhorse Lane. E 17. 2668 


LECTRICIAN, disengaged. 20 years’ West End experience ; all 
syatems.—G. W., c'o Mr. Gregory. 256, High Road, Willesden. 
3085 


LECTRICIAN, good all-round hand, installation or main- 

4 tenance, London or Country.—Lincoln, 33, Haverhill, Road. 
8 W 12. 3681 
LECTRICIAN. good all-round, 10 years’ practical experience 
(Indentures) disengaged.—Write G., 6, Gloucester Place, 
Windsor, 3656 


LECTRICIAN seeks situation, all systems.—P., 63, Woodcote 
Place, West Norwood. S. E. 3523 


Py LECTRICIAN seeks situation, lighting, bells, power.— 3592, 


———— — 


Е LECTRICIAN wants charge of institution, hotel or country- 
house plant ; used to batteries, oil engines, general repairs, 
‘phones, lights, &c. ; excellent references.— C., 1, Venetia Road, 
Hornsey. №. 3704 


KLECTRICIAN, who anticipates emigrating to New Zealand, 

would like to get in touch with British firms with view to 
employment on arrival. Willing to specialise. —3742, EZEOTRICAL 
Brvrzw, 4 Ludgate Hill. London. ПОРУ 


LECTRICIAN, 15 years' experience, desires change. progressive 
position; good all-round knowledye ; trustworthy. present 
situation seven years ; good references,—3627, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


BLECTRICIAN, 20 years’ references; charge, maintenance, 
factory, hotel, car, requires light employment, handy bench, 
lathe.— H. 8. Milton Road, West Green, London. N. 15. 3585 


Ernie (32), 18 years’ provincial contractors’ experience, 
capable interviewing, estimating, installing, repairs, main- 
tenance, lighting, bells, phones speciality, desires change; coast 
town preferred: permanent, progressive situation’; good references; 
commenoe October.—3706, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 
E LECTRICIAN-Wireman, all systems.—E., 115, Cloudesley Road, 

Islington, London, N. 1. | 3715 


pctra -Wireman, competent insta!lations and mainten- 
ance, A.C. ог D. C.; any distance.—P., 84, Ravensbourne Road, 
Catford, S. E. 3492 


ẸẸLECTRICIAN-Wireman disengaged : 15 years experience on 


all descriptions of lighting and power; any district, — 
3705 


“Electrician,” 82, Rutland Road, Hove, Sussex. 


ELECTRICIAN - Wireman, experienced, good all round, seeks 
employment.—12, Replingham Road, Southfields, London. 


3712 
LECTRICIAN-Wireman seeks situation, CAPENER 115 
357 


^ Motors (D.C), wiring and general maintenanoe. 
teferenoes, — Harris, 12. West Hill, Reading. 


FETT NIOIAN s Mate (age 18) with all-round practical experi- 
enoe. seeks situation. — A. V. Dean, 32, Putney Bridge Road, 
Wandsworth. S. W IS. _ 3734 


ERA. Electrician (21), disengaved, seeks situation as 
statio 


3722 


— — 


— MÀ À 


Improver- Wireman or Switchboard Attendant, D.C. gub- 
D; six years’ experience on switchboards. wiring and main- 
ce.—' Electrician," 29, Junction Street, Dudley, Worc. 3673 
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SITUATIONS WANTED.— Continued. 


NGIN EER (32) married, B. So., A. M. I. O E., A. M. I. E E., Westing- 
house training, commercial, drawing office and consulting 
engineer experience, also several years on railway electrification, 
and used to handling men. Desires really responsible position, 
home or abroad, with consulting engineers, railway, manufacturing 
: industrial concern.—35:39, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ondon. 


X-Service man (21), smart, ambitious, energetic, desires pro- 
gressive situation with electrical engineering firm. 12 
months’ experience, Remuneration a secondary consideration.— 
3532, ELEoTRIOaL REVIEW, 4, Ludgate Hill, London. 


— — 


XPERIENCED Storekeeper-Salesman, with 14 years' experience 
of all electrical apparatus, seeks berth with London whole- 
sale house. Able to deal with correspondence. Reasonable salary. 


—C., 160, West Green Road, N. 3460 
XPERT Book-keeper (30) seeks permanent position. 12 years 


practical experience; good knowledge electrical accounts; 
capable taking charge complete set ledgers. Highest references.— 
Apply H., 85, Tollington Park. N. 4. 3651 


OREMAN Overhead Lineaman (30), seeks situation; 12 years 
experience in town lighting, heavy mains, pole erection and 
house wiring ; two years in India with large electrical firm.—Hart, 
72, Stamford Hill, N. 16. 3738 


MPROV ER (18) requires change ; А.С. and D.C. winding, repairs, 
& —B.. 137. Loveday Road, West Ealing. W. 13. 3403 


I^ STALLATION Inspector wants situation, experienced all 
systems, H.T., L.T. ; eight yeara with Suburban Supply Co.— 
C/o Mr. Moore, 57. Percy Road, West Kilburn. N.W. 3684 
Je IOR Charge Engineer (young), seeks position to improve 
knowledge ; excellent theoretical and practical training, sound 
knowledge of station maintenance, with both A.C. and D.C., ateam 
turbines, gas engines and reciprocating sets, batteries, mains, &с. 
References.— 3413, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


jou Shift Engineer, age 20, is desirous of change. Thorough 
knowledge of 3-wire D.C. lighting and traction ; also some 
mains experience. Highest reference from present empioyers. 
Moderate salary required. —M. Blake, 5A, Gerston Place, Paignton, 
Devon. 3726 
AD (17) seeks situation, Electrician's Mate, 12 months’ ex- 
perience.— H. P., cjo Housekeeper, 10, Salisbury square, Е.С. 4. 

3718 


-—— — — 


ECHANICAL and Electrical Engineer, with 16 years’ expe- 
rience in the management of tramway and lighting under- 
takings, municipal and company, at home and abroad, desires 
position of responsibility in this country.—3365, ELEOTRIGAL 
REVIEW, 4, Ludgate Hill, London. 


ETER Repairer, with 16 years' good practical experienoe, on 
A.C., D.C., or prepayment meters, good reference (38) single. 
—3660, ELECTRICAL REVIEW, 4, Ludgate Hill, London. : 


FFICERS' Association (Employment Bureau), Lord Haig's 
scheme for helping the returned fighting men. Employers 

are asked to send details of vacancies to the Officers’ Association 
(Employment Bureau), 48, Grosvenor Square, W. 1. (near Bond 
Street Tube Station). Selected lista of young ex-officers with 
good records and high educational qualifications promptly supplied, 
7230 


ILGRIMAGE er-oflicer carrying heavy load of ambition up the 
hill on the road from war to the commercial world, must 

stop his pilgrimage on the wayside for a job with living wage, 
depositing heavy energy load with reliable Firm. Mains Depart- 
ment Salesman, business experiences six years.—3662, ELEOTRIOAL 
REVIEW , 4, Ludgate Hill, London. 


OSITION required as Charge Hand or Foreman in small 
engineering works; 16 years’ experience, instrument and 
mechanical (seven years supervision), Now free.  South-enat 
London preferred.—3406, ELEOTRICAL REVIEW, 4, Ludgate Hill, 
London. 


RACTICAL Millwright (27) seeks responsible position, main- 
tenance, alterations апа  erections, internal combustion 
engines, steam and electric power. Capable of taking complete 
charge of plant.—3666, ELXOTRICAL REVIEW, 4, Ludgate Hill, 
London. 


TOREKEEPER, electrical trade, thoroughly experienced. seeks 
b situation; good references.—C., c/o Hon. Sec., 55, Bryanston 
Street, W. 1. 2 8737 


'TOREKEEPER wants permanent appointment, motor and 

electrical accessories; 16 years’ experience; London or 

provinces; card index system. — 3159, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


M'TUDENT, LE.E.—Electrical Engineer desires change. Ex- 
perienced in all classes of А.С. and D.C. power and lighting, 
layouts of any description, also maintenance. Experience. keen, 

energetic and ambitious, —W. A., 51, Downs Road, Clapton, E. 5. 
3708 


WITCHGEAR Manufacture, 18 years’ experience patterns, 

machining, fitting, assembling, tool and jig designing ; ex- 

perienced in control.—3181, ELEC TRIOAL REVIEW, 4, Ludgate Hill, 
London. 
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SITUATIONS WANTED.— Continued. 


EOHNICAL Clerk, accounte, costs, estimating, stenographer, 
experience with welding systems.—3626, ELEOTRIOAL REVIEW, 
4. Ludgate Hill, London. 


"pus Royal Engineers Civil Employment Registry solicit the 

assistance of all employers of labour to place men who have 
served in that corps into civil employment. Applications for men 
of all classes and trades will receive prompt attention.—Apply to 
the Secretary, R. E. O. C. A., Horse Guards, Whitehall, S.W. 1. 3733 


үү IREMAN ‚ competent, all systems, anywhere.—'' Wireman,” 
1, Edgecombe Road. Camberwell Grove. S.E. 5. 3731 


үү SEMAN (competent), disengaged, all systems, lighting, 
heating, power, car lighting, magnetos.—'' Electrician," 
. 28, Bolwell Street. London. S. E. 11. 3607 


үү 1BEMAN disengaged, lighting, power, maintenanoe.—F. J. S., 
20, Clarence. Road, Tottenham. N. 3693 


үү IREMAN (good all round) requires re-engagement, simplex, 
casing, screw, barrel ; good references.—T., Randall Lodge, 
Grand Drive, Raynes Park. S.W. 19. 3703 


үү TEEMAN, good jobbing and maintenance hand, just dis- 
engaged.— “ Electrician,” 1, Orossley Terrace, Liverpool 
Road, N. 7. 3505 


M EMAN, long experience, any distance. Electrician,” 
33D. Deacon Street. Walworth, S.E. 3694 


IREMAN, Pre-War experience, thorough all-round man. 
Capable taking charge.—F., 21, Park Street, Windsor. 3657 


IREMAN, pre-war experience (27) ; power, light and bells.— 


“ Electrician." 12. Winkfield Road, Wood Green. N. 3584 


— Ř—_Á 


W REMAN wants job. all branches, pre-war experienoe.—67, 
Hart ismere Road, Fulham. ; 3745 


үү IREMAN wants work, lighting or power, any system.—A. W. 


Payne, 45, St. Margaret'a Avenue, Harringay. N. 15. 3756 

үү о858 Manager (light engineering) seeks situation. Well up 

in production methods; 20 years’ experience, drawing, tool 

designing, &c. Now free. Age 36.—3405, ELEOTRICAL REVIEW, 
4. Ladgate Hill. London. 


— ——————-——————-————————————— 
X -RAYS, two years’ experience; good referenoes.— Chester, 
Fern Bank, Florence Road, N. 4. 23633 


ои (18) requires situation, any capacity, with soope for 
. improving knowledge. Good grasp of applications of elec- 
үе Two уеага' practical experience.—C. Beilby, Cheddington, 

ng. 3647 


OUTH (18), theoretical and praotical electrical engineering, 
seeks situation.—A.C., c/o 61, Silver Street, Edmonton. 3630 


PARTNERSHIPS. 
Advertisements are inserted under this heading at is. 94. per line. 


þrem Engineer with expert knowledge motor-car 

lighting and starting sets including accumulators, desires 

Е Small capital, —3740, ELECTRICAL REVIEW, 4, Ludgate 
. London. 


үү TED, in London, active Partnership in sound well-estab- 

lished electrical business, or electrical manufacturing con- 
cern, where capital is wanted for extension of business, and which 
can bear strictest investigation. Write fully. 3695, ELECTRICAL 
REVIEW. 4, Ludgate Hill. London. 


үү ^0 Partnership іп а small generating station. State 
І capital wanted, confidential, must be genuine. Would 
invest for sound position. fully experienced.—3664, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


Won ING Partner with small capital required for established 
electrical business.— Apply by letter in first. instance with 
full particulars, 3663, ELECTRICAL REVIEW, 4, Ludgate Hill, 


AGENCIES. 


Advertisements are inserted under thia heading at 1s. 9d. per line. 


FELernioAL. Engineers, with fully equipped winding shop in 
London. catering for all classes of repairs to electrical 
machinery, requires Representatives working on commission basis. 
—3709. ELECTRICAL REVIEW. 4. Ludgate Hill. London. 


ead Hoad & Co.'s offer, under Miscellaneous, if you want pub- 

- licity, and sales pushed. 3690 
[НЕ firm of Joh. Wolff & Co.. Ltd., at Gouda, is prepared to 
- give exclusive sale for their Majolica Wall and Ceiling fittings, 
being much sought after for export. Only houses of good standing 
need apply.—1045, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
— NN 


FOR SALE. 


‚_ LONDON MADE 
TOY MOTORS AND FANS. 


4-volt Motors, 12/6 each 
„ Fans, 18- ү } Subject. 
Up to 10 volta 1/6 extra. 
Perfect models of latest designs. 
Е. J. SHENTON & Co., LTD.. 68/9, Shoe Lane, Е.С. 4. 


1056 
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(June 25, 1920. 


FOR SALE.—Continued. 


COUNTY BOROUGH OF WIGAN. 


T HE ELECTRIOITY COMMITTEE invite offers for one 
Willans High Speed Compound Engine, 3 S. Size, com- 
lete with Korting Ejector Condenser, direct coupled, Dick, 

Kerr & Co. generator, 560 volts, 760 amps., 300 R. Pp. M., und the 

following spares:— 

18 valve and gland rings. 

2 L.P. Piston Rings. 

2 H. P. Piston Rings. 

1 set of Mains Bearing Bushes. 

1 Eccentric Strap. 

This set can be seen by arrangement, and further par- 
ticulars obtained on application to R. Owen, Borough Elec- 
trical Engineer, Bradford Place, Wigan. 


Sealed tenders, endorsed High Speed Compound Engine," 


{о be delivered to me. 
WILLIAM HENRY TYRER, 
Town Clerk. 
Town Clerk's Office, 
Wigan. 


June, 1920. 1110 


 EGYPTIAN AND INDIAN TAPES. 


Sizes, $” To 94", 
PRICES, 4/3 TO 10/- PER GROSS YARDS, 


ERCHANT offers above, ex stock, at excep- 
tionally low prices of finest quality. Much 
below manufacturers’ prices. 


1058, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


NEW ELEOTRICAL MACHINERY. 


{Мм new Lancashire Dynamos, 500 в.н.р., 1.450 R. P. M., 

3-phase, 440 volt, 50 cycle Motors, with slip ring rotors, 
two bearings, bedplate and complete with starter. 

Two new Siemens 3-phase, slip ring Motors, with belt pulley, 
slide rails, and starter, 24/28 H. P., 400/440 volts, 50 cycles. 

Two 500 volt, р.с. Generators, shunt wound, 3 bearings, 
bedplate, slide rails, pulley, and shunt regulator, 600 R. P. M., 
95/130 KW. 

Two 100/150 volt, p.c. Generators, shunt wound, 2 bearings, 
pulley, slide rails, and shunt regulator. Output, 27 Kw., 750 
R. p. M . 


en the above in stock and ready for immediate delivery. 
ppiy— 
19, Southampton Buildings, W. A. HOLE. 
Chancery Lane, London, W.C. 9. 1091 
FOR SALE. 


Offers for 12 cwt. 1/10 and 1/14 H.D. copper wire. 

One 230 volt, 3H. p. Motor (series), gear wheels and pinions. 

One 230 volt, 2-н.р. Motor (series), gear wheels and pinions. 

One 110 volt, 45 amp. Dynamo. 

24 gross aluminium Batten holders. 

Two 6 volt, C.A.V. Motor Car Generators (new). 

One 110 volt, 74-H.P., three-phase Motor. 

Any class of second-hand electrical gear. 

Full particulars. | 

NEWINGTON ELECTRICAL Co., ID., 16, Newington, Liverpool. 
1073 


COUNTY BOROUGH OF WEST HARTLEPOOL. 


HE ELECTRICITY DEPARTMENT has for Sale the 
following Plant :— 

One Belliss-Parker р.с. Generator, 600 Kw. capacity, 460/520 
volts. The set is in good working condition, and can be seen 
on load by appointment. 

One Bellis-Crompton р.с. Generator, 100 kw. capacity, 460/ 
520 volts, in good working order. 

| J. W. SPARN, 
Borough Electrical Engineer. 
1047 


CAST STEEL PLATES. 


LL one size, 164 in. long by 44 in. wide by 11/32 in. 

thick. 65 tons to clear quickly. New material, never 

been used, and in excellent condition. Equal to No. 3 temper. 

Full analysis on application. For immediate sale will accept 
low price of £30 per ton f.o.r. London. 

THOS. W. WARD, LTD., Silvertown, London, E. 16. 1055 


(Comtinued on next page.) 
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FOR SALE.—Conthinued. 


FOR,SALE. 


ONE COMBINED PLANT, consisting of— 


D. C. Motor and a.c. Generator with three TS all 
mounted on combined base plate, machines being of the open 
inultipolar type. 

The Motor is wound for 460 v., D.C. It is of 100 н.р, rated 
at 60/100 H. p., 375 / 900 R. P. M., direct coupled to А.С. generator 
of the revolving field type, this generator being arranged for 
exciting from 280 v. D.C. circuit. Output 68 K. vA. 

Three-phase Generator, both ends of each phase brought out 
to terminal board. One phase split to make up 2-phase system. 

The periodicity is from 25/60 cycles, 100/480 v., and 194/ 
480 v. per phase at 355 / 900 R. P. u. 

The combined set is by Vickers, of Sheffield, in first-class 
working order and of modern construction. 


It ів complete with all accessories, switchgear, panels, &c., 


including :— 

Three 3U-KW. S.P. Transformers, by the Westinghouse Co., 
giving 140 v. on the primary and 700 v. on the secondary. 

A200 amp D.P. ironclad Knife Switches. 

100-н.р., 460 v. Starting Switch for motor. 

Two Shunt Regulators for motor field. 

One Shunt Regulator for Alternator (field excited from 
230 v. D.C. circuit). 

One Panel with 4 ainmeters, 1 voltmeter with resistance 
box for different voltages. 

One Panel with main switch and fuses and change-over 
switches for reading current in phases. 

One Panel with ainmeter switch and change-over switches 
for transformers. 

One Panel with copper links for transformers. 

Connections for different phase connections. 

One Kelvin Wattmeter. 


S. G. LEACH & CO., LTD., 


26-30, Artiliery Lane, E.C. 1065 


PLANT FOR SALE. 


OMPLETE Works Electric Power and Lighting Blant, in 
perfect condition and very little used, comprising :— 
One 15-Kw., 110 volt Westinghouse Compound Wound p.c. 
Generator. 
One 200-amp. Ironclad Switch Panel containing р.р. Switch 


and Fuses, Volt and Amimeters, and Shunt Resistance 
all totally enclosed und mounted on Channel Iron 
uprights. | 
One 5-H. P., 110 voit, 1,400 к.р.м. Swedish Shunt Wound 


Motor complete with 7 in. by 34 in. pulley, elide rails, 
and D.A. Igranic Starter. 

One 8-way, 10-amp., Н.р. Distribution Board, mounted on 
slate and enclosed in teak case, together with the whole 
of the exterior and interior cables, switches, fittings, 
shades, &c., &c. 


Address ‘ Z.E.6239," c/o MESSRS. 
Offices, Leadenhall Street, London, Е.С. 


Deacon’s Advertising 
1063 


NEW ANO SECOND-HAND MOTORS FOR SALE. 


H.P. Voltage. R. p. u. Type. Maker. Starter. 
54 110 рс. 700 com, wound E.C.C. Yes. 
51 110 D.C. 700 - Newtons. Т 
31 110 рс. 700 ч E.C.C. я 
74 110 D.C. 750 s Е.О.С. $i 
54 110 р.с. 700 5 E.C.C. 


Controller and 


20 110 p. o. 350/700 series wound  Veritys. control panel. 
20 220 р.с. 350/700 - $ á 
20 220 p.c. 350/700 5 Laurenoe Scott. ñ 
20 220 D.C. БОО com, wound Brush Со. ^ 
35 220 D.. C. 400/1200 У Laurence Scott. 
34 110 рс. direct-coupled to 16“ blower, complete with starter. 


Apply— 
THE MIDDLESEX CHEMICAL CO. (1917), LTD., 
304, West Ferry Road, 
Millwall, E. 14. 890 


Ex STOCK. 


COPPER WIRE COTTON AND SILK COVERED. 
2 ewt. No. 17 S. C. C., at 3s. 3d. Ib. 
103 lb. No. 20 D. C. C., at 4s. Ib. 
5 per cent. cash with order. 

Other sizes and prices on application. 

50 grs. yds. Pirelli 14/36 Cotton Flex. 

50 4-way Fuseboards. 

95 5-way Fuseboards. 

25 6-хуау Fuseboards. 

500 15-amp. Ironclad Switches. 

50 30-amp. Ironclad Switches. 

50 60-amp. Ironclad Switches. 

Large stocks of Motors, &c. 

LONDON ELECTRIC STORES, Fulwood House, High 
Holborn. Telephone: Hol. 4862. 1017 
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FOR SALE.—Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATORS, D.C. AND A.C. 

One 1,000-Kkw. B. T. H., 440 volts, 50 period, three-phase, 
with condensing plant complete. 

One 1,000-kw. Willans-Parsons-E.C.C., 6,600 volts or 3,300 
volts, 50 period, three-phase, with surface condensing plant 
complete. 

One 800-kw. mixed-pressure Turbo-Alternator, by Machin- 
enfabrik Oerlikon, 6,600 volts, 50-period, 3-phase, with surface 
condensing plant, by Messrs. Allen, of Bedford. 

One 500-&w. Parsons, 460/530 volts, D.C., with condenser. 


GENERATING SETS, D.C. 
One 300-kw. Paxman-E.C.C., 460/580 volt. 
One 250-Kw. Belliss-G.E.C., 220/230 volt. 
Опе 100-K w. Belliss-Crompton, 110 volts. 
One 90-kw. Belliss-Mather & Platt, 460/510 volts. 
One 60-k w, Belliss-Dick-Kerr, 220 or 440 volts. 
Two I-Kw., 110 volt, Robey-Electroinotors, Ltd. 
Switchboard (brand new) for 460/550 volt р.с., by B.T.H. 
Co., 33 ft. long, all complete with latest type instruments. 
Cost £1,800. All packed in 21 cases ready to despatch. Price 
£950 f.o.r. 
Motors, 220 voLT D.c. 


One each 50, 30, 24, 21, 90, 12, 10, 8, 6, and 2 B.r. 

The above are mostly Semi-enclosed Shunt Interpole 
Machines, by Lancs. Dynamo Co., Siemens, Mather, Platt, 
and Ediswan. All are ready for immediate despatch, and are 
Complete with Starters, and in most cases Slide Rails. 

Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 


Telegraphic Address: Telephone No.: 
“ Rotherwood, Birmingham.“ 1081 Edgbaston. 9198 


ELECTRICAL PLANT FOR SALE. 


MOTORS. 


$ 10, 95, 60, 75 and 120 н.Р., 290 volte 
7, 10, 30, 90, 50, 80, 190, 140, 30 and 995 ну, 440/500 volts 
0 


THREB-PHASB Morons. 


10, 15, 95, 90, 35, 40, 50 and 56 н.р. 400/500 volts, 60 periods. 
30, 50, 15, 90, 1 and 200 нр, 446 volte, 95 95 periods. 


` TRANSFORMERS. 


Three new 1,875 x.v.a., 6,600/440 volt, 8-phase, 60 periods. 
Two new 695 k. v. A., 6,600 / 254 volt, eingle phase, 50 periods. 


MISOELLANBOUS. · 


One 950 xw., 500/110 volt D.o. Motor Generator. 

Petrol Electric Bets, 33, 6 and 14 xw. 

Oomplete Modern "Plant, comprising Vertical Boiler and 
15 xw., 220 volt, vertical enclosed Steam Bet. 

580 new 110/24 S. W. G. 8-core and Barth Oonductor 
С.Т.8. Cable. Also large quantity miscellaneous Machines and 
apparatus. 

THE Рнеміх ELECTRICAL Co., 
Glasgow. 

—— —— — EG 


Lro., 32-36, Broomielaw, 
9716 


ELECTRIC MOTORS FOR IMMEDIATE DELIVERY 
( REASONABLE PRICES. 
Н.Р. Volts. Speed. Make. Type. 

i 220 1350 G.E.C. Shunt. 

1 220 150 G.E.C. Shunt. 

2 220 1480 Newton Shunt. 

. 3/6 220 950 Newton (Derby) Shunt interpolar. 
4 „ 220 950 Newton (Derby) Shunt interpolar. 
b 440 950 Phenix Shunt. 

5 440 1050 G. E. C. Shunt. ; 

6 460 1100 G.E.C. Shunt. 

6 220 950 Maclure Shunt interpolar. 
10 440 1000 Outting Shunt interpolar. 
12 400 800 Cutting Shunt interpolar. 
12/5 460 1100 Higgs Shunt interpolar. 
20 440 1020 Cutting Shunt interpolar. 
55 220 300 Hall Shunt. 


Most of the above machines are new and complete with pulleys 
and starters. 
AUTOMATIC MACHINERY CO., 
28, New Union Street, 
Anooata, Manchester. 


"Phone, 752 Central. Grams, Autotool," M/r. 860 


———— 


B BD. attractive prioes for highest class 
goods in all sizes for prompt delivery. 
List апа samples on request. 


F. J. SHENTON & CO., LTD., 


68/9, Shoe Lane, E.C. 4. — 1057 
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FOR SALE.—Continued. 


MOTORS FOR SALE. 


New D.C Morors IN 8тоск. 


No. Type. c of Maker. н.р. Volts. k. . . Pulley. Rails 
8 Totally enc. — эв 220 2500 13“ Dia. No. 
7 А — 1 220 2000 13“ „ тА 
12 T — 4 220 2000 13” „ „ 
2 Protected — 4 220 1400 3" x 13" „ 
6 T — 4 220 1350 — i 
1 "S Siemens 1 220 1700 43“ K 2" Yes 
l Totally enc. Veritys 2 220 850 6" x 4" No, 
23 Enc. vent. G.E.C. 2 220 1050 5“ x 4" Yea 
14 " E.C.C. 2 220 1250 5" x 4" „ 
12 " si 3 220 900 p"x4" „ 
34 i Wright Motors 3 220 1250 4" x 3" " 
8 $ E. O. C. 5 440 1000 6" x 4" „ 
5 » Wright Motors 5 440 1200 5" x 5” is 
3 Protected Siemens 6% 440 1160 6" x 4" „ 
2 Т 5 74 440 880 7" x 5“ „ 
4 Enc. vent. Wright Motors 74 440 1000 7" x 5” a 
5 5 E. O. O. 8 440 1000 6" x 4" Y 
5 Protected Siemens 20 440 820 12“ x 7" „ 


NEW A.C, Motors IN STOCK, 50 PERIOD, 3-PHASE, 
SQUIRREL CAGE. 


Б Protected Wright Motors Б 440 1420 4" x 9" Yes, 
8 n E.C.C. 5 440 1420 6" x 4" „ 
6 T . Wright Motors 10 440 940 | = » 


SPECIAL LINES. 


Seven 3-H.p., 950 volt, D. C., totally enclosed, 1,350 R. P. M. 
Westinghouse Motors (no pulleys or rails), with special Brook- 
Hirst Starting Panels. 

One 3-H. p., 230 volt, D.C., protected, 1,300 R. P. M., 4 in. by 
3 in. Pulley and Rails, by Wright & Wood. Second-hand, 
in eplendid condition. 

One 3-H.P., 250 volt, D. C., enclosed-ventilated, 1,600 в.р.м. 
Westinghouse, 44 in. by 3 in. Pulley and Rails. Second-hand, 
good as new. 

One 100 volt, 35 amp. Dynamo, 1,400 R. r. M., 51 in. by 4 in. 
Pulley and Rails, by Wright & Wood. Second-hand, good 
as new. 

UNDERWOOD (MANCHESTER), LTD., 
53, Brown Street, Manchester. 


Phone: 5613 City. Telegrams : “Gleaming.” 932 


NEW MOTORS. DELIVERY FROM STOCK. АЦ. АТ MAKE 'SP Е 


SINGLE-PHASE, 50 PERIODS, 100/200 Vo tts. 

Three 4-H.P. Century, 1,460 R. P. M., two 4-H. p. Century, 1 160 
R. P. M., two l-H.P. Century, 1,460 R. P. M., three 1-H. p. Bi bk, 
1.460 R. p. M., four 11H. p. Brook, 1,440 R. P. M., one 2 H. P. (еп. 
tury, 1,460 R. P. M., two 2H. P. Brook, 1,440 R. P. M., one 2.H p. 
Brook, 940 R. P. 5., one 3-H. p. Brook, 1,440 R. P. M., two 3-H P. 
Brook, 940 R. P.., one 4.-H. p. Brook, 1,440 R. p. M. 

Direct Current, 500 VolLIS. 
TWO 71H. p. Siemens, 1,350 R. P. M. 
3- PHASE, 440 Vol r, 50 PERIODS. 

Five 5-H. p. Parkinson, 940 R. P. M., two T7à- Parkinson, 
940 R. p. M., one 71-H. P. Parkinson, 1,440 R. P. 

SECOND-HAND MOTORS IN STOCK. 
200/230 Уот, Direct CURRENT. 

One 3-n.P., 500 R. P. u., one 5-H.P., 1,000 R. P. M., one 10-H. P., 

R. P. u., one 2-H. P., 800 R. P. M. 

SINGLE-PHASE, 50 PERIODS, 100/200 Vols. 

One 1-H. p., 1,460 R. P. M., one 4H. P., 910 R. P. A., one 2K. p. 
2.800 R. P. M., one 3-H. P., 940 R. P. M., one 10H. p., 940 R. p. M., 
slip ring. 

Direcr Current, 100/110 Vorrs. 

One 6-R. p., 770 R. P. M., one 2H. P., 1,550 R. P. . 


MIDLAND Dynamo & Morok REPAIRS Co.; IL. TD., Volta 


Works, 64, Belgrave Gate, Leicester. 930 
— — — M M. 
А FOR SALE. 


О NE 85 н.р. variable-speed Motor, 220 volts р.с., 250/500 

revolutions, protected type, compound wound with 
interpoles, engine type machine. no bedplate but with Brook- 
hirst etarter and shunt regulator all in new condition. 
Makers: The Lancashire Dynamo Co., Ltd. 

One 45 н.р, variable-speed Motor, 220 volts p.c., 395/650 re- 
volutions, protected type, compound wound with interpoles, 
no bedplate, but with Brookhirst starter and shunt regulator. 
Makers: The Lancashire Dynamo Co., Ltd. 

One 30 H. P., Motor, 290 volts D.C., 760 revolutions, open type, 
compound wound, with bedplate, slide rails and starter. 
Makers: The Lister Engineering Co., Ltd. 

Also 21 lengths in 90 per cent. Carbon Steel, in diameters 
3 in. to 14 in. 


Please address offers and all further inquiries to— 


TURNER BROTHERS ASBESTOS Co., LTD., 
809 Purchase Department, Rochdale. 


. [anne 25, 1930. 


FOR SALE.—Continued. mE 
— r— !€—— —————]P!r[«————^^^^—— 


R. Н. LONGBOTHAM 4 CO,, LTD., 
41, Station Road, Donoaster ; 
and at Milburn House, Newoaatle- on- Tyne. 


т. 576 Doncaster. Telegrams : 
Tel : { 867 Newcastle, Machinery, Doncaster.” 


FOR SALE. 
One Babcock & Wilcox Weter Tube Boiler, capacity 9,454 


eq. ft., without superheater, but with chain grate etokers. 


Two Lighting Sete, 30-kw. bipolar Dynamos, by Е.С. Oo., 
250 volts, 120 amps. 


One Surface Condenser, capacity 420 sq. ft. cooling surface, 
having solid drawn brass tubes, complete with Air and Oir- 
culating Pumps. 

Four Rotary Mining Drills, 4 K. p., 440 volte D.c. | 

One Hopkinson Coal Cutter, with H. 7. Motor, 450 volts, 
D. O., complete with Jib and Crane. | 5277 
—————————————— T—⅜ 

РОН SALE. 


300 H. P. 400/140 volta, D.C. 360 R. P. M. 
65 „ 440/460 „ „ 930 „ 


40 „ ñ " „ 1,0300 „ 
7$ a ” 39 19 1,000 9? 
5 „ E T » 1200 „ 
4 „ 200230 „ „ 1,200 „ 
3 „ 100/10 „ „ 1.800 „ 
9 „ 100/10 „ „ 1,050 „ 


ALTERNATING CURRENTS, 
15 H. P. S. R. 400/440 v., 3 phase, 50 period, 960 R. P. M. 
25 


» ,, ” Н] 9 720 Hi 
28 4 th) 77 n 92 720 э, 
35 19 э ” 9 95 720 99 
50 » ” ” ” » 720 » е 
31 BP. &C. 500 5 А 1420 „ 
30 H. P. B. R. 200/230 v., 1 phase, „ 1,420 „ 


BURY ELECTRICAL PLANT CO., LTD., 
Phoenix Street, Bury. 
"Phone: 676. Grams: Electric.” | 852 


SWITGHGEAR FOR SALE. 


YNAMO SWITCHBOARD, consisting of ammeter 0/250, 
Central reading ditto 0/150. 

Volt Meter 0/200, 7 in. Dials, regulating resistance, and 
various Switches, all mounted on fine white marble panel, 
about 7 ft. high, pipe framework, &c., as new. | 

J0-H.r., 220 volt Igranic automatic Starter, and 3-н.р., 530 
volt Е.С. and J. ditto. Hardly used. 

25-H.P., 480 volt Brookhirst Starting Panel Pillar. 


THE VICTORIA ELECTRIC PLAN Co., 8-10, Spencer Street, 


Westminster, S.W. 1. E 
Phone: Victoria 4122-4123. 'Grams: Vicminster, Sowest. 
London. 1079 


FOR SALE. 


ORNSBY OIL ENGINE, 5} в.н.р., with fly wheel, silencer, 
condenser, &c. | 

Continuous current Dynamo, having an output of 40 am- 
peres at 35 volts, shunt wound. | 

Engine Room Switchboard, complete with accumulator, 
regulator, shunt regulator, and automatic cutout. 

Set of accumulators, consisting of 15 cells, 15 plates, N. L. 
Hart type. 

Self-acting Lathe, 44 inch centre, Screw cutting, back 
geared, with gap bed. 

To be seen in the neighbourhood of Sevenoaks, Kent. 


Application to be made in the first instance to ARTHUR W. 
800 F. R. I. B. A., 6, Adam Street, London, W. C. 2. 1075 


ELECTRIC MOTORS READY FOR DELIVERY. 
SALE OR НІВЕ, NEW AND SECOND-HAND. 


1 B. ., 1 H.P., 4 H. p., 100/110 volt p.c. 

$ H.P., 24 H. P., 5 H. P., T} H.P., 10 H. p., 20 H. P., 200/240 volt 
D. O. 

З H. P., 5 H.P., 73 H. p., 10 H. P., 400/440 volt p.c. 

20 H. P., 450/530 volt D.C., nearly new, B. T. H., 950 R. Pp. M. 

10 H.P., 15 H. p., A. C., З P., 50 cycles, elip-ring, 950, 

15-in. Sturtevant Fan Box Blade, 220/240 volt D. C. 

Apply STOCKWELL & Oums, Lap., 15, Penton Place, King's 
Cross, W.O.l. 'Phone 2680. 2941 


(Continued on nezt page.) 
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FOR SALE.—Continued. 


STEAM CENERATING SETS FOR SALE. 


780-k Ww. Bellise-Dick Kerr, 4.0. Steam Generating Set, 2,200 
volt, ршн ө) 60 AY with Allen Condenser if required. 
„к. Belliss- T. H. D. O. Steam Generating Set, 220 volte, 
В.Р.М. 

900-kw. Belliss-Rees Roturbo р.б. Steam Generating Bet, 
500 / 560 volts, 375 R. p. M., with Switchboard. : 

950-kw. Belliss-G. E. C. А.С. Steam Generating Set, 2,200 
volte, I- phase, 60 periods. 

950-kw. Belliss-Lahmeyer p.c. Steam Generating Set, 220 
volte, 150 lb. pressure. 

l70-kw. Belliss- Siemens D.C. Steam Generating Set, 220 
volts, Compound Engine. 

60-kw. Allen High Speed Enclosed Steam Generating Set, 
90 volte, 400 в.р.м., Shunt Wound. 

75-Kw. Belliss- Holmes, 110 volts, 680 amps., 
with Condensing Plant. 


HARRY H. GARDAM & CO., LTD., Staines. 


р.с., complete 


9047 


FOR SALE. 


Two 2H. p., 440 volt., D.C., Cranerated Motors. 

6,000 110-volt, 8-с.р., Tubular Carbon Lamps, S.B.S. 

2,000 8-volt, 8-o.»., Metallic Filament round pipless, S. E. S. 
and Ediswan Lamps. 

en 8-volt, 8-c.P., Metallic Filament, tubular S.E.S. Mazda 


One 10-н. P., 110-volt, 50-period, single-phase Brook Motor. 
Three 30 by 10 Denbigh Plain Millers. 

One 6-in. Slotting Machine. 

Nine 6-in. to 7-in. 5.8. and Б.О. Precision Lathes. 

One 26-in. by 8 in. Universal Miller. 

One I6-in. Stroke Shaping Machine. 


Apply SPRINGVALE ENGINEERING WORKS, 
B 


lythe Road, West Kensington, W. 14. 6665 


STEAM-DRIVEN SET. 


B ELLISS & MORCOM, Vert., Twin, Compound Н.8. En- 
gine, 160 lb., pressure coupled to :— 

50-KW., 440 v., D.C., G. E. C. 
modern Bet, good a8 new. 

Lancashire Boiler, 24 ft. by 7 ft. by 160 lb., with al] fittings. 

Meldrum furnace, Hotchkiss circulator. 

Oarruthers Feed Pump. Wier Feed Pump. 

All pipes, steam traps, &c., complete. 

Switchboard, and cabies for above. 

The whole installation complete, and highly euitable fer 
supplying works with power and light. 


Apply, RicHARDS, TURPIN (MINERALS), ID., Swansea. 676 


Compound wound Generator, 


MOTORS IN STOCK. 


Sale or Hire. 


10 н.р. Siemens, 500 volts; 10 н.р. Siemens, 920 volts; 
71 H.P. G. E. C., 440 volts; 7 н.р. Electromotors, 480 volts; 63 
H.P. Siemens, 500 volts: 5 H.P. Hurst, 440 volts; 5 H.P. 
Siemens, 440 "volta; 5 Н.Р. Siemens, 220 "volts; 6 H.P. Higgs, 
230 volts; 5 H.P. Cutting, 230 volts; 5 H.P. А. Е. G., 200 volts; 
23 Н.Р. Newton, 440 volts; 3нр. “$” type, 220 volta; 2 H.P. 
Higgs, 500 volts; 2 н.р. “S” type, 480 volts; 2 E. p. Cutting, 
480 volta; 2 Н.Р. Higgs, 400 . 1 Н.Р. Crompton, 220 volte; 
and many smaller. Also А.С. Motors. 


B. Р. ALLAM & Co., 107 а Road, W.C.1. Museum 


6274. ‘* Epaltricals, London 8441 
FOR SALE. 
ALTERNATOR. 

One 150 xw., 3-phase, 460 volts, 50 cycles new Alternator, 


complete with direct-coupled exciter, and arranged for belt or 
rope drive, m 498 R.P.M. Quick delivery. 
р.б. GENERATORS. 

One 195 KW., 220 volt, shunt wound р.с. Generator, 490 
В.Р.М., with massive bedplate and three pedestal bearings, 
new condition. 

One 77 KW., 500/600 volts, shunt wound interpole D.C. 
Generator, 700 R.P.M., 
having cast-iron bedplate and elide rails. 

А.С. and D.c. Motors always in stock. 

Inquiries invited. 

HALWAINS, LTD., 44a, Bolton Street, Bury. 

Generator. Telephone : Bury 681. 


MOTORS FOR SALE. 
A ee of New and Second-hand Motors for immediate 


Telegrams: 


Motors Bd Dynamos rewound and repaired without delay, 
A. C. and PD. C. 


DUMBRILL, 60, Queen's Road, Battersea, London, S. W. 8. - 


* — — — — — -yr —-. — —-— me 


with pedestal bearings, belt pulley,’ 
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. FOR SALE.—Continued. 


HUDSON'S ELECTRICAL ENGINEERING CO., LTD. 
7 and 8, Prudential Buildings, Park Row, Leeds. 


"Phone: " Telegrams : 
22792. . “Alternate” and Beaz " Leeds. 


—— 2 


MOTORS FROM STOCK. 


SINGLE, TWO, AND THREE-PHASE MOTORS. 
SEOOND-HAND. 


Two nearly new 20-H. p., 2-phase, equirrel-cage Motors, 200 
volts, 50 cycles, 500 revs., ' by E.C. Co., Ltd., complete ‘with 
pulley, rails, and auto traneformer starters. 

One nearly new 25-H.P., single-phase, squirrel-cage Motor, 
by T. Harding Churton, 400 volts, 50 cycles, 960 revs., com- 
plete with pulley, rails, and starters. 

One nearly new MR. ., single-phase, equirrel-cage motor, 
by Ingleby, Ltd., 400 volta, 50 cycles, 960 reve., complete 
with pulley, rails, ' and starter. 

New. 

One brand new Sturtevant 24 in. Porthole Fan, 3-phase, 
400 volte, 50 cycles, 560 revs. : 

One new 30-н.р., 2-phaee, squirrel-cage Motor, 200 volte, 
50 cycles, 1,400 revs., complete with pulley, rails, and series 
parallel tarter. 


8 

Six 1-н.р., 200 volts, 50 cycles, 1,400 revs., 
complete with pulley, rails, and etarters 

One 6-H. ., 110 volte, 50 cycles, 1, 400 revs., 
complete with pulley, raile, and etarter 

Four p., Single- phase Motors, 200 200 ‘volte, 50 cycles, 1,400 
reve., complete, ali ae above. 

Four 4i-H.P., 2-phase Motors, equirrel-cage type, 200 volts, 
50 cycles, 1 ,400 revs., complete, all as above. 

Two 10-н. P., 3-рһаве, squirrel-cage motors, 200 volts, 50 
cycles, 1,400 reve, complete: all ae above. 

Four 12. P., 2-phase, squirrel-cage Motors, 900 volte, 50 
cycles, 1,400 revs., complete, all as above. 

: 3-phase, equirrel-cage Motors, 440 volts, 60 

cycles, 1,400 revs., complete, all ae above. 

Four 4i- H.P., 3-phaee, equirrel-cage Motors, 400 volts, 60 
cyclea, 1,400 revs., complete, all as above. 

Two new 60-н. P., 3-p „ elip-ring Motors, 94 amps., 346 
volts, 50 cycles, 190 revs., by Rhodes Motors, Ltd., complete. 

One 12-н.р., 3-phase, equirrel-cage Motor, 400 volts, 50 cycles, 
960 revs., complete with pulley, rails, and etarter. 

One 15-R.P. , 9-phaee, equirrel-cage Motor, 400 volts, 50 cycles, 
1,400 revs., complete, all ae above. 


Direct CURRENT MOTORS. 
New. 


Three 40-H.P., D.C. Motors, 460 volts, 1,000 revs., shunt, 4 
pole, with interpoles, complete with pulley, glide 'raile, and 
etartin 


g panel 

Four nearly new 15-H. ү, D. O. Motors, 200/220 volts, 1,500/ 
1,900 reve., shunt, 4 pole, and d interpole, enclosed ventilated 
type, complete with pulley, elide rails, and double automatic 
semi-enclosed starters. £125 each. 

Four new ó-H.P. Motors, 460/500 volts, 1,400 revs., shunt 
interpoles; complete with pulley, slide , and starters. 

Tenders wanted for the following steam generating sete, 
which will be loaded free on rail to buyer :— . 

One 200-kw. Brush Engineering Co., 500 volts, 120 lb. 
steam, 250 revs., 4 pole, compound wound generator. 

One 60-kw. Generating Set, Reavell-Newton patent, com- 
pound engine, 190 lb. eteam, generator 60-Kw., 500 volta. 


The above new Motors are what we have continually in 
ошон of manufacture, and ваше are sold as fast as com- 
plete 


An assortment of second-hand Dynamos and Motors always 
in stock. Upwards of £30,000 worth always in hend. 


ENGINE. 


600-1.H.P. Willans Patent Triple Expansion Engine, totally 
enclosed type, 160/200 lb. steam, equal to new. Would make 
ideal engine for mil or works drive. £300. 

All guaranteed one year.. 

Hupson’s ELECTRICAL ENGINEERING CO., LTD. 


Prudential Buildings, Park Row, Leeds, 
Telephone: 22799. Telegrams: Alternate, Leeds. 


„eingle-phase, 


single-phase, 


7 and 8, 
9830 


FOR SALE. 


100-volt, 100-amp., compound interpole protected Dynamo 

with epare armature. 

Plating Dynamo, 6 volte, 840 amps., by Scott & Mountain, 
Drummond & Co., Middlesbrough. 

50-н.р. 440-volt, 3-phase, 40-cycle Bruce Peebles Motor, 760 
reve., with Ellieon etarter. 

15 and 28 н. р., 220 volts, compound interpole Motors, by 
Boothroyd, 1 ,500/1, 900 revs., with Brookhirst panels, 8 and 7 
B.P.H. gas engines, installed J uly, 1919, National and Campbell 
respectively. 

Ювоммонр & Oo., Middlesbrough. | 921 


(ondinuad on nent page.) 
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FOR SALE.— Continued. 
0.6. MOTORS AND DYNAMOS IN STOCK. 
NEW AND BECOND- HAND. 
No. in Stock. n. p. Volta. Bpeed. Make. 
3 1 100 2000 Vickers. 
1 22 100 1400 Union. 
EL 3 100 1900 Union. 
9 5 100 1200 Brown, Boveri. 
3 5 100 1900 City Electric Co. 
1 71 100 1020 Blackburn Starling. 
3 1 220 1700 Siemens. 
1 1 XA) 2700 Aston. 
14 2 220 1400 Mawdsley. 
1 2 240 1210 Siemens. 
1 23 200 550 Rhodes. 
1 3 250 1400 Electrical Eng. Co. 
1 3 200 850 Cutting. 
1 3 220 1000/1500 Westinghouse 
2 3 2 9⁵ Siemens. 
2 4 220 1500 Brown, Boveri. 
1 5 200 2000 Lahmeyer 
1 5 200 1600 Continental. 
1 73 220 1050 Morris Hawkins 
1 15 220 900 Aston. 
4 2 480/530 1760 B. T. H. 
8 94 480/530 1400 B.T.H. 
1 3 530 . 1100 Cutting. 
1 3 480 1200 Lundell. 
1 4 600 650/1000 Adnil. 
3 5 440 1400 Siemens. 
5 5 500 1000 Siemens. 
9 7 460 1000 Flather. 
6 п 440 920 Phonix. 
1 15 440 1080 Cutting. 
2 A) 440 820 Siemens. 
3 90) 500 820 Siemens. 
1 30 460 800 Flather. 
1 50 460 600 Parker. 
1 50 400/480 600 Westinghouse. 


Also а number of Dynamos 100 volts, 10, 20, 30, 40 & 50 amps. 

THE VICTORIA ELECTRIC PLANT Co., Spenser Street, West- 
minster, S.W.1. 'Phone: Victoria 4122-4123. 'Grams: Vic- 
minster, Sowest, London. 1080 


ELECTRIC LIGHTING ACCESSORIES. 


Special lines in stock offered at Low Prices. 
12,000 S.C. Cord-grip Holders (solid ring). 


5,000 S.C. 4 in. Cord-grip Holders (solid ring). 

1.500 S.C. ё in. Cord-gnp Holders (solid ring). 

3,000 S.C. Cord-grip Holders (heavy English). 

1,000 S.C. Cord-grip Holders (heavy Englisu) (best). 

99 900 S.C. Min. Batten Holders (S. B. C.), (heavy cast back- 
plates). 

8,000 S.C. c / g Key Switch Holders. 

720 8.C. c/g Push Bar Holders. 

790 S.C. J in. Push Bar Holders. 

3,000 Edison Screw Holders (4 in. and c/g). 

10,000 19 8 Plug Adaptors. 

500 5-amp. S.P. Oblong Cutouts. 

1, 000 10 aie. S.P. Oblong Cutouts. 

2,500 10-amp. S.P. Bow Cutouts (plaster lined). . 

10,000 Porcelain Cleats (various), 1§ in., 24 in., 4 in. 

40,000 China Connectors (various). 

10,000 Wood Blocks (all sizes). 

200 8 in. and 144 12 in. Opal Bowl Fittings (complete). 


300 Opal Bowls (8 in., 10 in., 12 in., 14 in.). 

10 miles 1/22 and 20 miles 1/20 Bell Wire, S. I. R., D. C. C. 

Bell Indicators, Bell Pushes, Bells, Dry Batteries, Zincs 
(H. D.), Porous Pots, Salammoniac, Alabaster Bowls. 

Immediate delivery, subject to being unsold. 

ТНЕ NEWMAN ELECTRICAL Co., 64, Newman Street, London, 
W.1. Telephone: Museum 9039. Telegrams: ‘* Nulecspli 
Ox, London.”’ 1118 


Н.Т. TESTING SET FOR SALE. 
Suitable for Cable Makers, Armature Winders and Others. 


OMPRISING of Steel Cubicle containing Siemens Rotary 
Converter—input, 440 v., D.C., to 290/300 v., 50 p., 1 ph., 
also Berry's Transformer with terminals, 990/300, 500, 1,000, 
and 2,000 volts; Switchgear mounted on Angle Iron Panel. 
The whole of the above is self-contained, and is absolutely 


The Cubicle may be 


arated, which would make a splen- 
did Oven for Armature 


aking. 


ANDERSON, ANGELL & Co., 102, Central Street, London. 
E.C. 1. 1001 
HEGKMONDWIKE URBAN dis rale r CuUNCIL. 


Electricity Department. 


OR SALE, one 75-Kw. Reavell-Fowler беренин Set. 
Steam 160 lb. Voltage 460-550 p.c. 
One Fowler Generating Set. Voltage 460-550 p.c. 
Can be seen working by appointment. 


Electricity Works, Bath Road, Heckmondwike, Yorks. 853 


FOR SALE.—Conisnued. 


NEW MOTORS for IMMEDIATE DELIVERY ex STOCK. 


Four 1-н.р., 480/530 volts, 1,730/1, 880 revs, 

Thirty-six 2-H.P. , 480/530 volts, 1,000/1,750 revs. 

Twenty-four 3-H. P., 450/530 volts, 1,400/1,550 revs. 

Eighteen 5-Н.Р., 480/530 volts, 1 ‚340/1, 430 revs. 

Sixteen 9-Н.Р., 480/580 volts, 1,220/1,315 revs. 

Six 10-Н.Р., 400/ 460 volts, 935/1, 035 revs. 

Five 19-н. P., 430/ 530 volts, 1,100/1,190 revs. 

Four 20-a. P., 400/ 460 volts, 160 [825 revs. 

Six 23-H.P., 480/530 volts, 900/950 revs. 

One 30-H. P., 400 / 460 volts, 700/775 revs. 

Thirty 2-H. P., 200 / 250 volts, 1,335/1,610 revs. 

Six 3-A.P., 900/ 250 volts, 1 220/1, 430 revs. 

Seven 5-H.P., 200 / 250 volts, 1,120/1,200 revs. 

The above machines are perfectly new ав received from 
makers. We specialise in Motors of B.T.H. manufacture, and 
їп consequence of our placing large stock orders each month 
we are able to offer all sizes of Motors from 1 to 30 н.р. for 
immediate and early delivery. 

Each Motor is complete with accessories, and is covered 
with maker's usual six months’ guarantee. 


Delivery can be had at once ex our stores :— 
Kirtling Street, Battersea.—'Phone: Brixton 1963. 
Chiswell Street.—’ Phone: Central 6446. 
Britannia Street.—’Phone: Central 6023. 
Clacton-on-Sea.—'Phone: Clacton 103. 


In addition to the above, we have a large stock of nearly 
new machines, both А.С. and D.c., which are covered with 
our guarantee of three months. 


О. J. FERGUSON & Sons, 54, Chiswell Street, London, B 
111 


А.б. MOTORS FOR SALE. 

THREE-PHASE, 50 PERIODS. 
One 250-н.р., 400/440 volts, 485 R.P.M., slipring. 
One 200-H. P., 400/440 volts, 485 R. P. M., slipring. 
One 150-н.р., 400/440 volts, 485 R.P.M., slipring. 
One 100-н.р., 400/440 volts, 585 R. P. M., elipring. 
All new. Ready for delivery end of July. 
One 900-H.P., 400/440 volts, 580 R. P. M. „ Slipring. 
One 150-н.р., 400/440 volts, 720 R.P.M., slipring. 
One 120-H. p., 400/440 volts, 720 R. P. u. „slipring. 
Second-hand, with Starting Gear. Immediate delivery. 
One 70-H.P., 400/440 volts, 485 R.P.M., slipring. 
Three 55-B. P., 400/440 volts, 720 R. P. M., slipring. ` 
Three 46-H. P., 400/440 volts, 720 R. P. M., slipring. 
Two 35-H. P., 400/440 volts, 720 R. p. M., slipring. 
Three 28-H.P., 400/440 volts, 720 R. P. M., slipring. 
All new. Immediate delivery. 

SQUIRREL CAGE. 

One 32 fl. P., 400/440 volts, 585 R. P. M., squirrel cage. 
Four 35-fl. P., 400/440 volts, 720 R. P. M. „ squirrel cage. 
Two 18-H.P., 400/440 volts, 720 R. Pp. M., squirrel cage. 
Three 15-н.г. , 400/440 volts, 000 R.P.M. „Squirrel cage. 
Two 74-H.P., 400/440 volts, 960 R. p. M., Squirrel cape. 
Two 34-H.P., ‚ 400/440 volts, 1,450 R. P. M., squirrel cage. 
Опе 2-H. p., 400/440 volts, 1, 450 R.P.M. ‚ Squirrel cage. 
All new. Immediate delivery. 


C. L. Turner, 49, Deansgate, Manchester. Tel.: 1603 City. 


1108 


ELECTRIC MOTORS FOR SALE. 


WO 50-н.Р., 240 volts, 625 revs., shunt, Inernauondt, with 
starters (make good generators), 4 pole. 
Опе 40-H. p. ditto, 700 revs., 240 volts, with starter. 
One 8-н.р., 240 volts, 1,050 Tevs., 4 pole, shunt. 
One 35-H. p., 240 volts, 500 revs., shunt, Westinghouse. 
Three 10-н.р., 240 volts, 495 revs., series enclosed, B. T. H. 
One 5-H.P., 460 volts, 1,325 revs., shunt, 4 pole, new. 
One 30-8. P., 460 volts, 800 revs., shunt, 4 pole, new. 
One 4 and 44- H.P., 2 ph., 200 volts, 50 cycles, slip ring. 
One 5-H.P., 440 volts, 3 ph., 25 cycles, squirrel cage. 
Three 7}-H.P., 440 volts, 3 ph., 50 cycles, squirrel cage. 
Two 15-H.P., 290 volts, 1,500 revs., compound multipole. 
One 11-н.р., 3 ph., 440 volts, 50 cycles, squirrel cage, new. 
Battery new storage cella (54), 120 amp.-hr., 10 hr. rate. 
Converter, 460 volts D.c., to 60 volts 40 amps. 
Number of other А.С. and D.c. Motors, Dynamos, Alternators, 
and Generating Plant. List free. 

EDWARD BiNNs. 5, Osborne Terrace, Gosforth, Newcastle. 
Telegrams: '' Phase, Newcastle.” 3702 


MOTORS.—IMMEDIATE DELIVERY. 
ULL range of D.c. Motors from 3-H.P. to 30-H. p. 
standard voltages in stock. For immediate delivery. 
Full guarantees. Attractive prices. 
PD & WARD, Lro., Portugal Street, Kingsway, London, 


W. C. 2 
Telephone: Holborn 595. ә 


АП 
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FOR SALE.—Continued. 


DIRECT CURRENT MOTORS FOR SALE. 


Variable Speed Type, with Brookhirst Control Paneis. 


Three 74 Н.Р, 220 volt 900705 revs. B. T. H. £128 
Eight 124 ,, 440 „ 500/1000 ,, Crompton £145 
Three 16 „ 240 „ 4001200, Peebles #155 
Seven 16 „, 240 „ 400/1200 „ Lancashire £160 
Five 18 „ 440 „ 210/630 „ Westinghouse £228 
Two 20 „ 440 „ 810/930 „ Lancashire 2210 
Three 24 „, 440 „ 400/1000 ,, Lancashire £210 
Two 25 „ 250 „ 200/600 „ Lancashire £240 
Two 34 , 250 „ 200/600 „ Lancashire £296 


THE PHŒNIX ELECTRICAL CO, LTD, 
32/36, Broomielaw, Glasgow. 820 


ELECTRICAL COOKING APPARATUS. 


"HE HORNSEY BOROUGH CQUNCIL have for disposal 
the following electrically-heated apparatus lately used in 
their National Kitchen :— 


One large and two small Roasting Ovens. 

Three Boiling Pans (capacity approx. 17 gallons each). 

Two Oval Fish Friers on Steel Table. 

One Steaming Oven and one Grill. 

The above are very suitable for caterers, clubs, canteens, &c. 
Further particulars may be obtained and apparatus ieper pod 


on application to the Borovan Treasurer, Town Hall, High- 
gate. N.6. 1114 


DIESEL-DRIVEN GENERATORS, 2с. 


D IESEL-driven Generators, 400/500-xw., p.c., 500 or 950 
volts, 820 B. P.., in excellent condition. Low price. 
Engines and Dynamos could be eold separately. 

Also two 500-Kw. Parsons Turbines, 230/250 volte, p.c. (in 
series 460/500 volte), complete with spare Armature ‘and Con- 


Exhaust Turbine Set, Willane—E.O.C., Pen: KW., 440/500 
valts. Complete with Condenser, Pumpe, &c : 


JENNINGS, West Walls, Newcastle-on -Tyne. 6890 
FOR SALE. 
YNAMO, 220 volts, 41 amps., 1,000 R. P. M., compound 


wound, slide rails and pulley. Price £60 (sixty unds 
ү a 990 volts, 170 amps., 650 R.P.M., as АБ, Price 


30 H. p., 220 volt push botton control Igranic Starter; also 
2 in. Pulsometer Pump. 
6 / 10 H.P. Motor, 440 volts, 930 R. p. M., also Starter. Prac- 


tically new. £100. 
С. F. PAR DOE, Electrical and Mechanical Engineer, Dansom 
Lene, Hull. 1078 


ELEOTRIC MOTORS FOR IMMEDIATE SALE. 


D.C.—480/530 v., 35, 10, 9, 5, 1 n.p.'s. 
400/440 v., 8 E. p. 

200/220 v., 2^ : а 14 H.P.'e. 

A.C.—900 v., t pes slip ring, 9 Н.Р. 
415 v., 50 p., 8 pb. ip ring, 10, 73 H.P.'s. 
Phone: Bank 612i. All guaranteed. 


ANDERSON, ANGELL & Co., Electric Power Engineers, 109, 
Central Street, London, E. C. 1. 1000 


DYNAMOS. 


YNAMOS for Sale, in first-class running order. 


110 volts, 120 amperes, £110. 
110 volts, 168 amperes, £130. 
110 volts, 60 amperes, 460. 
110 volts, 80 amperes, £70. 
Also 80 volts, 20 amperes, 650 revs., £100. 


ROBINSON & HANDS ELECTRICAL Co., Lro., Barwick Street, 
Birmingham. -1082 


ELECTRIC MOTORS IN STOCK. 


9, 71. 12, 40, 45, 65, and 300-н.р., 400/460 volts, D.C. 

1, 2, 3, and 4-н.р., 290/230 volts, р.с. 

З-н.р., and NH. p., 100/110 volts, D.C. 

10, 15, 25, 2, 35, and 55-H. P., slip ring, 400/440 volts, 3- 
phase, 50 Cycles 

Good stock of D.c. Starters. 

Bury ELECTRICAL PLANT Co., Lro., Phanix Street, RET 
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FOR SALE.—Contnued. 


MOTORS FOR SALE. 


А SPECIAL SELECTION of six almost new 100-H.P. А.С. 
Motors. Made by B. T. H., and ony run a few months. 
600 volts, 3-phase, 50 periode, 730 R 
Slip ring, induction protected 1 "With eelf-oiling bear- 

ings, driving pulley 18 in. diameter, 16 in. face. Including 

eel Starters. Self-contained ewitchgear and slide 


The above are in stock for immediate delivery. 
THOMAS MITCHELL & Sons, LrD., Bolton. 
Telegrams: ‘‘ Realise. Telephone: 302 608 


FOR SALE. 


Boiler.—Babcock & Wilcox double drum, heating surface 
1,741 square feet, evaporation 7,000 lb. water per hour, 160 lb. 
pressure, one feed-water heater, piping. 

Generating Set.—Tandem compound engine, 8} in. and 14 in. 
by 8 in. stroke, 110-в.н.р., 420 revs., 160 lb. steam, direct 
coupled to Mavor & Coulson Dynamo, compound wound 
multipolar, 600 amps., 100 volts. 

Drop Hammer.—One 7 cwt. steam drop hammer, 160 lb. 
pressure, automatic action by foot trigger. 

All above for immediate delivery. Can be seen our works. 


Махов & CoursoN, lap., Glasgow. 1104 


URBAN DISTRICT COUNCIL OF WHITBY, YORKS. 


OR SALE, опе 100-Kw. Parsons Turbo Generator, 500 v., 
D.C. 
One 98-B.P. Vertical Enclosed Steam Engine, complete. 
The above plant is in good order, апд can be seen running 
by appointment. No reasonable offer refused. 
J. W. PIGGOTT, A. M. I. E. E., 
Engineer and Manager. 
Electricity Department, 
Council Offices, | 
Whitby, Yorks. 768 


FOR SALE. 


То SUPPLY AUTHORITIES. 


One new 600 kw. Bruce Peebles Motor Converter, 6,300/ 
6,600 volts, 3 phase, 50 cycle, to 450/550 volts D.C., 750 R.P.M., 
suitable for traction or general supply, complete with starting 
gear. 

For price and specification write HALwWAINSs, Lrp., 44a, 
Bolton Street, Bury. 


Telegrams: Generator. Telephone: Bury 681. 804 


FOR IMMEDIATE DIGPOSAL. 
T wo Compound-wound Motors, 440 volts, 150 B. H. p., 500 
R.P.M., complete with starting panels. 
One 200-Kw. shunt or compound wound Generator, 400/440 
n: 900 R.P.M., 2 ге 
. Motors in stock: 1, 2, and 3 fl. p., 200/240 volts; 5, 63, 
TW & 10, 15, 90, 25, 30, 40, and 50-H. p. Motors, 400/480 volts, 
complete with Pulleys, Rails, and Starters. Siemens and | 
E.O.C. makes. | 
R. O'Brien & Co., 66, Mosley Street, Manchester. 111 


ACCUMULATORS. 


ULLER'S Block Type, 6-volt and 10-volt Sets, complete 

in teak cases, brass hinges, outside terminals and solid 
leather strap. Actual capacity 20 amp.-hrs. Surplus Govern- 
ment Stock, to be sold singly or in quantities considerably 
below maker'e prices. Agencies 5 eee illustrated 
advert., page 31. CiTv ACCUMULATOR Co., 75, Great Eastern 
Street, E. C. 2. Tel.: 1338 Clerkenwell. 1068 


D.C. SLOW SPEED GENERATORS FOR IMMEDIATE BALE. 


T WO 45-xw., 220 volt D.C., compound wound, three-bearing 
Generators, by Messrs. "ТОР. Hall, at 360 revs., pedestal 
type bearings on bedplate. 
AUTOMATIC MACHINERY Co., 98, New Union Street, Ancoats, 
Manchester. Phone: 752 Central. Grams: Autotool, 
Manchester. 861 


ELECTRIC DYNAMOS AND MOTORS. 


ACHINES always available for Sale or Hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 


MACDONALD, SYER & CO., Lrp., 


"Phone: 
295, Gray’s Ínn Road, W. Сл 


5773 Holborn. 


(Continued on next page.) 
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FOR SALE.— Continued. 


OUNNINGHAM'S REGISTER. 


REGISTER OF MOTORS, &c., for sale and 
wanted. Send particulars of YOUR NEEDS "' 
(as a buyer or seller). MOTORS rewound and re- 


paired 
171, Edgware Road, 
"Phone : Padd. 5173 and 5174. London, W.2. 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 3d. per word per insertion, 


TRADE RATE ís. 9d. PER LINE. 
Вох Number and norma Review address count as seven words, 


DHESIVE (pure rubber) Tapes and Chatterton’s, delivery: 
ex- stock, at lowest prices; samples.—Shenton & Co., 68/9: 
Shoe Lane, Е.С. 4. 1061 


A DBE E Tape, white, 756 lbs., “ wide, price 2s. 9d. per lb. 
Samples on application. — 37 11, BLEOTRICAL REVIEW, 
4. Ladgate Hill. London. 


LMOST New, "OCyolone" electric Ventilating Fans, 86 in., 
700 revs., 220 v., D.C, 14 н.р. £40.—R. S. Greenhalgh, 
Atherton. 1101 


: RO Lamp Carbons. Odd lots. Exceptional bargain, — 619, 
ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


ATLEY Corporation Electricity Works. For Sale, one 150-KW., 
Belliss- Fowler, triple-expansion Generating Set, steam 170 lbs., 

voltage 410 to 550.— For further particulars apply Borough Electrical 

Engineer. 1033 


ABLE, new, in coils of 110 yds., 600 megohm, N. A., from 
stock; 7 miles 1/18 at £15 per mile; 10 miles 3/22 at 

£17 11s. 6d. per mile; 2 miles 3/20 at £23 9s, per mile; 2 miles 7/22 
at £27 10s. per mile ; 1 mile 7/20 at £37 Ба. per mile ; 1 mile 7/18 at 
£58 per mile. —1097, ELECTRICAL REVIEW, 4. Ludgate Hill London. 
ABLE.—110 yard coils, 1/18, 19/6, 3/22, 22/-, 3/20, 28/6; 
Flexible Maroon, 35/40, 38/6, (23/36, 70/40), 49j- grs. уйв. 
from stock.—William A. Morton, 125, Norfolk Street, Sheffield. 
1035 


(050017 Fittings (screwed or plain), round and rectangular 
сохан for prompt delivery. — Shenton & Со., 68/9, Shoe 
Lane, E.C. 4 1059 


OUNTRY House Plant, comprising 14 B.H.P. Bates Oil Engine, 
Laurence Scott Generator, 150 volts, 75 amps., switchboard, 

and 500 ampere-hour accumulators. Can be seen running by 
appointment.—Marsh Bros. (Electricians) Ltd.. Sheffield. 1094 
YNAMO, 110 volts, 10 xw., old type but in exceptional good 
condition, complete with switchboard, amp.-meter, voltmeter, 
various switches and fittings, £65 net cash.—Craven & District 
Private Telephone & Electric Co., Skipton. 3679 


LECTRIC Light Cable, new, high quality, 


7|26 on i-mile 

and 1 mile drums, 7/22 on 500 yard drums, 7/16 on 1000 and 
2000 yard drums, to be sold at absurdly low prices.—Lake, 
132, Upper Thames Street, London, E.C. 4. 3754 


LECTRIC Motors and Dynamos for sale, all voltages, new and 
second-hand ; also Steam Generating Sets, 40 KW. at 100 v. ; 

can be seen running.—Conatable & Ohlson, 60, Queen's Road, 
Battersea. 3730 


LECTRIC Motors, 5 H. P., 250-volt, 1000 revs., new, Cromptons, 
starters and rails, complete. What offers 7—3 719, BLECTRICAL 
REVIEW, 4. Ludgate Hill. London. 


LECTRIC Runabout, two-seater, with motor, meter, resistance, 
switch ; in good order. Chassis with four wheels, two new 
tyres; in good order. Made by Baker Vehicle Co., U.S.A. #30 
or nearest offer.— For particulars, 1005, BLEOTRICAL REVIEW, 4, 
Ludgate Hill, London. 


LECTRICAL A. c. and D.C. Motors, Cheap.—Climax, 182, Church 
Street, Kensington. Park 2023. 3671 


IVE Telephones, each five-way, inter-communication, by Peel 
Conner Co., for sale. In good condition. View by appointment. 
—1071, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LEXIBLES to Continental sizes, large quantities for sale.— 
Particulars, from 3636, ELECTRICAL REVIEW, 4 
Hill. London. 


OR immediate sale and delivery, high-class Generating Set (by 
Reavell), three-crank compound high-speed Engine, coupled 
direct to Generator (by Brown Bouverie & Co.), 190 volts., 375 revs.. 
in first-class condition.—Joseph Pugsley & Sons, Ltd., Lawrenoe 
Hill, Bristol. 1040 


OR Sale.—A large number of Motors, for. immediate delivery, 
110, 220, 460 volts, D.C.; several Motor Generators, suitable 

for cinemas ; Hornsby Oil and Gas Engines.—Surrey Engineering 
Co.. Ltd., 34. Surrey Street. Strand. 1034 


OR Sale, a number of 5-ton and 3-ton Electric Lorries, fitted 

with Ironclad Exide and Tudor batteries, eapecially suitable 

for corporation highways and scavenging departmenta,— Further 
particulars 966. Wr.&eTRIOAL REVIEW. 4. Ludgate Hill. London. 

OR Sale, Complete Electric Lighting Set. Crossley Gas Engine 

complete with D.C. Dynamo. Output 100 volts. 60 to 80 


amps., with Switchboard, In running order.—3653, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


сөп SAPE Continued. 
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OR Sale, Orawley Automatic Accumulator Switch, suitable for 
50 amp. battery, 27 cells. Also portable cell- teating Volt- 
деш with spear, reading 3 volts.—1120, ELXOTBIOAL REVIEW, 


4, Ludgate Hill, London. 


OR Sale, eight 123-H.P., 440-volt, 500/1000 R.P.M., enclosed 
ventilated, shunt interpole, variable speed Motors, by Crompton, 
with Brookhirst control panels. £145 each.—The Phoenix Elec- 
trical Co., Ltd., 32/36, Broomielaw, Glasgow. 570 


OR Sale, large quantity of new, non-association, white cotton- 
covered, twin-twisted Flexible Wire, 40/36 s. w. G., made by 
well-known British maker at 488. 6d. per gross yards, free London, 
packed ready in warehouse London, subject unsold. — 9775, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, Medical Coils (all descriptions), bells, switches, toy. 
motors, miniature lampholders, circular resistances. Send 
for samples. — Allen & Parkes, 15, Summer Row, Birmingham. 8501 


OR Sale, Motor Generator, consisting of 500-volt, D.C. motor, 
coupled to 6-volt, 1000-ampere plating dynamo, and complete 

with switchboard, &c. Price £335.—The Phoenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 512 


OR Sale, New Motors from stock, 10, 15 and 20-H. P., 500 volt 

D. C.; б, 10, 15, 20, 26 and 30 E. P., 400/140 volt, A.C., three- 
phase, 50 cycle ; one 3. H.P., 100 volt, single-phase, 50 cycle, ‘second 
hand. W. Р. Young & Co., ' Electrical Engineers, 40, Sanvey Gate, 
Leicester. 333 


FE Sale, new, 25-Kw., 220-volt, Aster Petrol Generating Set, 
with switchboard, £400. —698, ELEOTRICAL REVIEW, €, Ludgate 
Hill, London. 


ОВ Sale, new, 220-volt, 5-H P. shunt-wound, Westinghouse 
Motor.—Burns, Fox Lane, Whitehaven. 900 


OB Sale, one Ferranti А.С. Meter, 10 amp., 220 volts, 50 periods, 
single-phase ; in perfect order; ‘condition as new. £4 108. 
— Wood, North Parade. Ripon. 3670 


OR Sale, one Mather & Platt enclosed ventilated ehunt Motor, 

22 B.H.P., 200 volts, 850 R.P.M., with pulley; also one Allen 
steam-driven Dynamo, 15 KW., 235 volta, 650 B.P.M., 80 lbs. pressure. 
All first-class order. —Further particulars from 8. Н. Heywood and 
Co., Ltd., Reddish, near Stockport. 773 


OR Sale or Hire, Motors and Dynamos, 440, 220, 110 volts. 
Electrical machinery of all kinds,—W. W. Martin 
Witton Road. Birmingham. Phone: East 888, 


OR Sale (pair) Baboock & Wilcox Boilers, 600 aq. ft. heating 
surface, 150 lbs. working pressure ; now fixed, with economiser. 

Low price save removal.—Williams & Sons, 37, Queen Victoria 
Street, London. 1125 


OR Sale, Protecting Cage for Transformer ; expanded metal on 
angle iron frame, 10' 6" long by 7' 6" wide by 6' high, with 
front double door 5' wide.—Messrs. Simon-Carves, 20, Mount 
Street, Manchester. 961 


OR Sale, several lengths of leather and Balata driving belts. 
Have been used at private inetallations and in good con- 
dition. Send particulars of requirements.—Cook, 5, Elton Road, 
Bishopston, Bristol. 3 1013 


OR Sale, several lengths, practically new, боғе, steel armoured 

. Rubber Cable, 19/14. 19/18, 37/14 and 7/16; 600 megohms, 
Association grade.— R. F. Winder, Belgrave Electrical Works, Leeds. 
9795 


OR Sale, six modern Gas Engine Generating Sets, with 440-volt 
D.C. generators, from 220 to 500 KW, output.—922, ELEC- 
TRICAL BEVIEW, 4, Ludgate Hill, London. 


OR Sale, six 30-H.P., 500-volt, 50 period, 3-period, slipring 
Motors, with starting gear, £155 each.—The Phenix Elec- 
trical Co., Ltd., Glasgow. 827 


OR Sale, two horizontal Double-cotton Lapping Machines, six 
heads each, and one vertical Double-rubber Lapping Machine, 
six-head, Larmuth’s make ; almost new. Suitable for armature or 
bell wire up to 12 S.W.G. Can be inspected in working order.— 
Offers to 1015, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, two 100-B.H.v., protected-type, slip-ring Motors, fitted 
with brush-lifting &nd short-circuiting device, wound for 220 
volta, 50 periods, single-phase, 950 R.P.M., with belt pulley, 21" dia. 
by 18” face, with protected-type stator starter, and protected-type 
rotor switch and resistances, oil immersed, and slide rails and 
holding-down bolts.—9538, ELECTRICAL BEVIEW, 4, Ludgate Hill, 
London. 


OR Sale, two 220 and one 500-K W., 440-volt, D.C. Gas Engine 
Sets. No producers.—838, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OR Sale, Verity Electric Motor, 5 H.P., 110 volts, 1100 reva., 
complete with standard pulley, slide rails and р.р. ironclad 
switch ; brand new, not unpacked. Will accept £90 f. o. r. for 
immediate delivery.— Apply C. Parton, Clapham, Yorkshire 541 


OR Sale, vertical, high pressure, 3-throw, geared Pump, by 
Hayward Tyler, 71“ plungers, capacity about 10,000 galions ; 
suitable for motor drive.— Williams, 37, Queen Victoria Street 
London. 1011 


(Continued on nezt page.) 
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FOR SALE.—(Continred. 
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OR Sale. 44-H.P. Crossley Gas Engine and 174 ampere-hour 50- 


volt Tudor Battery; all new, not unpacked.—Barnett and 
Soans, Electrical Engineers, Stoke-on-Trent. | 990 


— —À M — M — - — . 


—— a 
OR Sale, 10-cwt. Electric Goods Lift, Reliance make, complete 
with all gear and 6 H.P. motor, cage 6 6’ X 4’ 6°, offers 
wanted for immediate delivery.— Empire Stores, Ltd., Sackville 
Street. Brad ford. 3677 


OR Sale, 10-H.P. Motors, 400/230 volts, 50 cycles, 3-phase, elip- 
ring with pulley, new, £70; rotor starter, £10; 74-H.P. ditto. 

£60. Large numbers in stock; immediate delivery.—Sugdens, 
Wakering Road, Barking. . 2915 


АОВ. Sale. 30 Hart Accumulators, type NL 9, 216 ampere hours; 
complete and in perfect condition: can be seen at Coalisland, 

Co. Tyrone. Best offer securea.—John Stewart, Electric Lighting 
Station. Boyle, Ireland. 1129 


OR Sale, 45 B.H.P., A.C. Motor, 400 volts, single-phase, БО 
periods, 720 R. P. M., with starter; also 80 B. H. P. ditto, squirrel- 
cage. 350/400 volte, 3-phase, 730 revs.— Williams & Sons, 37, Queen 
Victoria Street, London. 1013 


OR Sale, 360 yards 91/12 Aerial Cable, double braided, quite 
new,240 and 120 yards lengths on drums.—R. F. Winder, 
Belgrave Electrical Works, Leeds. 9209 


OR Sale, 670-k. v. A., 440-volt. 50-period, 330 R.P.M., 3-phase, 
engine-type Alternator, by Bruoe Peebles & Co.. with direct- 
coupled exciter ; no engine; £900.—The Phenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 571 


— 


OR Sale, 700-K w., 3300-volt, 50-cycle, 3-phase, engine-type 
Alternator, no engine. —697, ELECTRICAL REVIEW, 4, 
Hill, London. 


OR Sale, 750 120-volt, 20-watt Mazda Lamps; price 188. per 

dozen, in gross lots. Also 2, 000 200-volt, 8-0. Pp. Pope Carbon 

Lamps; quite new; price 10s. per dozen. — 187, ELECTRICAL 
Ron, 4, Ludgate Hill, London. 


OUR, size E, 8-inch, delivery pipe, Keith, Blackman Fans, com- 
plete with enclosed 64-H.P., 220-volt, 2180-R.P.M., 26-ampere 
motors, and four pillar-type Brookhirst starting panels, in sound 
condition. Price £10 each.—1096, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OUR 97-H.P. 6-pole, shunt-wound Dynamos, 460/560 volta, 

D. C., 130/160 ampa., 260 R. P. M., with bare shaft for belt or 

rope pulley,or can be coupled direct to engine.— Western Engineer- 
ing Co., Swansea. 967 


*ENERATING Set, 100-volt, belt-driven ; oil engine, dynamo 
and batteries; running order.—3718, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


1 OOD second-hand shunt-wound, D.C., Motor, by Phenix, 10-H.P., 
220 volta, 920 R.P.M., with slide base.—Western Engineering 
Co.Swansea. s. 428 


| AIR-Dryers for Sale. Six. 125-volt; three, 225-volt. 508. 
each.—3710, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


m —— — moss. с eee 


HALE Watt Type Lampe (Dutch).—200/260 volts, 20, 30, 40, 
60 watts, 88. 6d. (sub.) each; 100 watts, 108. (sub.) each. 

n with order.—3635, ELECTRICAL REVIEW, 4, Ludgate Hill, 
naon, 
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L MPHOLDERS, Keyswitch Holders, Tumbler Switohes, Teak 
Blocks at exceptionally low prices to olear.—620, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


————— M — a: 


] IGHTING Set, complete with Accumulator, Dynamo and 
4 Engine, 100 volt 12 ampere. Only in use a few months.— 
The Lord-Howe Electrical Engineering Co., Ltd., 18, James Street, 
Liverpool. 3675 


МЕ Generator, 4-pole, 1050 revs., 80 volt, 100 amp., 
"N pulley and regulator, £51: Spagnolitte teak switchboard, 
with 6 70/120 voltmeter, and 0/120 ammeter, with shunt, and 
150-amp. D.P. knife switch and handshield fuses, £11.—H. G. 
Haslett & Co., 63, Queen Victoria Street, E.C. 3751 


OTOR (Rhodes) new, 140 v. D.C., 1300 revs., 9 H. P., 
pulley, rails and starter, 4 105. — Horowitz, 34, Beech 
Street, E C. 3650 


E TUE ED RI ð i re pe ee ĩͤ ш EL ME 
Moron, 10 H. F., 2-phase, 205 volts, 50 periods, complete with 
starter and pulley, nearly new, £97 10s.—The Macfarlane 

Electrical Co., 83, Camberwell Road, S. E. Tel. No.: 1560 Hop. 
3691 


— — ылы — 


Moross in Stock, split bearings, 50 cycles, 440 volts, being, 
d surplus to a large contract. One 250 fl. P., 488 R. P. M., al ip- 
nag, price £990; two 100 H.P.. 976 R. P. M., £315 each; one 60 H. P., 
968 R P. M., £230 each: three 50 B. P., 964 R. P. M., £205 each, 


squirrel cage.—Newton Bros. (Derby), Ltd., Derby. 159 
NEW D.C. Motors and Starters, all voltages ; competitive prices. 

Cunningham. Limited, 171, Edgware Road. 640 
„„ , 


NEN D.C. Motors by B.T.H. Co. Prices include rails and pulleys. 
58 l B. P., 100 volta, 1300 revs., £30 ; 74 E. P., 220 volts, 1100 revs., 
: 5; 5 H.P.,220 volta, 1250 revs., £72 ; 10 H. P., 480 volts, 1100 revs., 

112 ; 124 H.P., 480 volta, 1010 revs., £125 ; 20 H.P., 480 volta, 900 
Teva, £175.— Bernard Meggitt, Engineer, Mansfield. Tel. 224. 993 


a 
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FOR SALE.— Continued. 


IN EY D.C. Motors, by G.E. Co. Prices include rails and pulleys. 

1-H.P., 220-volt, 1000 revs., £28 ; 2-H P., 220-volt, 1050 rev., 
233; 3-H.P., 220-volt, 1250 revs , £58; 14-H.P., 220-volt, 1350 revs., 
£31; 1-H P., 440-volt, 1000 revs., £37; 2-H.P., 440-volt, 1250 revs., 
£40.—Bernard Meggitt, Engineer, Mansfield. Tel. 221. 99] 


EW p.c. Motors, by Phoenix Dynamo Co. Prices include rails 

and Pulleys. 11H P., 400/480 volts, 920 revs.. £135. 14 H. P., 
400/480 volta, 1180 геув,, £137. 20 H. P., 400/480 volta, 1190 revs., 
£170. 31 R. P., 400/180 volts, 1020 revs., £225.—Bernard Meggitt, 
Envineer, Mansfield. Tel. 224. | 995 


EW p.c. Motors by Siemens. Prices include rails and pulleys : 

4 H. P., 220 volts, 1070 revs., £70. 5 H.P., 220 volts, 1000 

revs., £78. 4 H.P., 440 volts, 1070 revs., £70. 5 H.P., 440 volts, 
1000 revs., 278. 4 H.P., 500 volts, 1070 revs., £70. 74 H.P., 
440 volts, 880 revs., £105. 74 H. P., 500 volts, 1290 revs., £90. 10 
H. P., 500 volts, 870 revs., 4125. 10 H.P., 500 volts, 1190 revs., 
£112 10s. 10 H.P., 440 volts, 1190 revs., £112 10s. 133 fl. P., 440 
volts, 1150 revs., £127. 20 H. P., 440 volts, 820 revs., £185. 30 
H. P., 140 volta, 750 revs., £250. 5 H.P., 220 volts, 1400 revs., £70. 
—Bernard Meggitt, Engineer, Mansfield. Tel. 224. 992 


NET D.C. Motors. Prices include rails and pulleys. By Veritys : 

3 H. P., 250 volta, 1200 revs., 4 55; 30 fl. P., 440 volta, 850 revs., 
£230. By British Westinghouse: 5 H. P., 480 volts, 1200 revs., £70; 
163 H.P.. 440 volts, 1130 revs., £166; 20 H. P., 480 volts, 960 reva., 
£175. By Swedish Electric: 4 H P., 410 volts, 1150 revs., £60. 
By Higgs, Bros.: 3 H. P., 400 volts, 1370 revs., £50; 10 H. P., 460 
volta, 700 revs., £128.— Bernard Meggitt, Engineer, Mansfield. 
Tel. 224. 994 


EW Motors for Sale, for immediate delivery ex stock :—One 
74-H.P. and three 10-H.P., 400/440-volt, A C., 3-phase, 50-cycle ; 

six 10-H. P., one 15-H. P. and one 20-H.P., 500-volt, D.C.; also one 
3-H.P. second-hand Motor, 200-volt, single-phase, 50-cycle.—W. P. 
Young & Co., 40, Sanvey Gate, Leicester. 1066 


EW Motors, 35 H. P., slipring, 720 revs., 400/440 v., 8-phase, 

50 periods; 25 H.P., squirrel cage ditto ; D.C. motors, 74 and 
2 H. P., 200/220 v.; 6 and 7 H.P., 400/440 v.— Wilkinson, 19, Hyde 
Road, Denton, Manchester. | 1121 


EW 20 H P., Westinghouse, 3-phase, slip-ring, motor, 220 volts, 
50 periods, 710 R.P.M. Complete with type 8 switch and 


starting gear. Immediate delivery.— Western Engineering Co., 
Swansea. 42b 


IL Switch, 200 amps., 3-pole, automatic loose-handle type, with 
pedestal for floor mounting, and fitted with two current 
transformers, 110/5 (50 cycles) two overload and one no-volt trips, 
ammeter and voltmeter; also Auto Transformer Starter, oil- 
immersed type, non-automatic, suitable for 100-H.P. squirrel-cage 
motor, 400 volts, 3-phase, 50 cycles. Both perfectly new.—1127, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


"NE Carbon Arc Welding Dynamo, 30 KW., 60 volt. Immediate 
( ) delivery.—960, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
( NE Suction Producer Plant, by Hopkinson, Huddersfield, com- 

plete, and suitable for 100-H.P. gas engine.— Western Engin- 
eering Co., Swansea. 968 


— СН. RÀ —— —À 


NE 3-н.р. Motor, 220 volt, A. C., 1440 R.P.M., 17:8 amps., three- 
phase, 50 period ; makers, Mesars. Elliston, Evans & Jackson, 

Also one 4-H.P. Motor, 110 volta, A. C., 1440 R. P. M., 30 ampe., single- 
phase, 50 periods; makers, Messrs. Crypto Electrical Co., Ltd.— 
Bloom's, Ltd., 260, Tottenham Court Road, London, W. 1. 544 


PAL Shades, in original cases, ex- stock, at low prices.— 
Shenton & Co., 68/9, Shoe Lane, E.C. 4. 1060 


Geass quantity of electric bells, British make, 33s. and 

558. dozen, Supreme 728. per dozen; No. 2 H.D. Zincs, 40s. gr.; 
Holophane Shades, 3-light Fittings, end. copper wires, 22 to 
32 g. terminals.—H. B., 231, Peckham Rye. 3158 


—ß—äͥöt́ ꝛ—— 3: —ͤ—ͤ—»— = — iè 


RE Hoad & Co.s offer under Miscellaneous if you want 
to rell. 3688 


ECOND-Hand, one Norwich-type Booster, 5 H.P., 200/250 volta ; 
one Newton motor-generator, 240 volts; one motor, 4 H.P., 
220 volta; one motor, D.C., 2'5 H. P., 530 volta.—3746, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 
ELEGRAPH Poles, 20ft. (900 for sale) bark stripped, gal- 
vanized wire running up length poles stapled on, at 78. 6d, 
each, f.o.r. south-east stations, butt 4“, top 3". Cable casing, 
underground troughs, second-hand and new huts, timber, roofing, 
iron, &co,.—Jennings, Ltd., Timber Merchanta, Woodworkers, 991, 
Pennywell, Bristol. 933 


r'T'ELEPHONES.—12 '' Electromatic " 20-line intercommunication 

instruments, with lead-covered cable and junction boxes, 
New condition.—St. George's Electrical Co., 5, Copland Road, 
Govan, Glasgow. —  — 3643 


ee — 
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HREE-Phase Motor, 50-H.P., 415-volt, 50-cycle, 960 B. P. M., 
slip-ring. £200.—The Phenix Electrical Co., Ltd., 32/36, 
Broomielaw, Glasgow. 699 


UDOR Battery, 55 nine-plate cells in glass, 83" x 84 x 18" 
high ; £50.—Cambridge & Paul Instrument Co., New South- 
gate, N. 11. К 3446 


(Continued on nowt page.) 
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WO Motor-Generator Sets. input 400/440 D. c., output 55 volts., 

60 ampe., complete with starting switch and rheostat, one 
only; stand-by resistance 400 volts., 60 amps. Can be seen working 
by appointment. shortly being replaced with larger plants. Offers 
nal ioited. Doughty & Co., 32, Queen Street, Albert Square. 
Manchester. 1049 


WO Tank Engines, Foster, Daimler, 6-cylinder, 105 E. P., suit- 
able for electrio Jight plant, trawl or motor boat, manufactur- 


ing plant, &c. Price £70 each.—8, Malt Street, Old Kent Road, 


London, & Е. 1. Нар 3658. 3789 


WO 25-Kw., direct-coupled, 220-v., D.C. Steam Sete, Ashworth 
Parker-Mat her & Platt. with switchboard, never used.— 
Clerk. Sewerave Board. Town Hall. Leigh. Lancs. 1100 


ARIABLE Speed Motors, by Vickers, two in stock, 10 H.P., 475 
volta, 400/1600 revs., shunt interpole, with rails and pillar 

type controllers ; never been used; in cases as delivered ; exoep- 
tional offer at £400 each. This is much lower price than to-day's 
cost.— Bernard Meggitt, Engineer, Mansfleld. Tel. 224. 996 


V towers, variable speed, 15 H.P., 480 v.. 500/1600 в.р.м., with 
drum controller, never been used, £185.—3727, ELEOTRICAL 
Review, 4. Ludgate Hill. London. 


ESTINGHOUSE. 24-H.P., 100-v., 1150 R.P.M. Motor, practi- 
cally new.—3728, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


31 1-TON Electric Lorries: Chloride batteries, Brampton and 
2 Coventry chains, G.E.C. Motors, total capacity with chassis 
and body 9 ton, consumption per mile 1'5 unite, 12 M.P.H., in good 
order, inspection invited, no reasonable offer refused, six only.— 
Industrial Electrical Engineering Co., 10, Southwark Bridge 
Road. В.Е 1. 8744 


H. P. 400-volt, three-phase Motor, all complete; also several 
1-H. p. 230-volt D.C. Motors; a quantity of black Adhesive 
Таре at 2s. per Ib.— Harry Moss, A. M. I. E. E., 82, Leeds Road, 
Bradford. 949 


5 YARDS of 660-volt. 7/18 S.W.G. twin, paper, lead, single 
wire armoured and served cable; new, on drum; £16, on 
rail.—Ofee, 12. Old Town, Whitehaven. 901 


1 H. P. Motor, 525 volts, 550 revs., complete pulley, starter 
00 and rails; splendid condition, immediate delivery.— 
Suegdens, Wakering Road, Barking. 3638 


ПО? D.C., portable Wolf Drill, 300 watts, £15, cost 
£26. l'3-H.P. Motor, with starter, £25, new. High fre- 
quency € Generator, 420. £20.- -1, Norgrove Street, Balham. 3598 


OON. IE., oompound- wound. Belliss & Morcom-Dick, Kerr 
2 steam-driven Generating Set, 450/550 volte, D. 0. Can 
be seen running. Delivery about September. Western Engineering 
Co.. Swansea. 758 


9 50 FT. 6 sq. in. psper-insulated and lead-oovered low- 
pa tension Cable.—Southern Electric Co., Ltd., 10, Bush 
Lane, Cannon Street. Е.С. 4. 1062 


2 QEY Rteam Generating Set, 220 volta, D.C. ; built in 1915 
5 by James Howden and ‘the Lancashire Dynamo Co. 
Also spare armature.—Apply to Edmundsons' Electricity Corpora- 
tion. Ltd.. II. Tothill Street, Westminster. 897 


3 KOTE: 500-volt, 500 R.P.M., compound wound, 3-bearing 
Motor, by The Electrical Construction Co., Ltd., with 
control gear. £900.—The Phosnix Electrical Co., Ltd., 32/36, 
Broomielaw, Glasgow. 700 
4. 40 460 volt. D.C. Motors, shunt wound, 25 H. . 500 revs., 
21 5 B. p. 650 revs., three 15 H. P. 870, 650, and 500 revs., 

12) Н.Р. 1000 revs., 10 H. P. 960 revs., 8 Н.Р. and 2 H. p. 1360 revs. 
Also 220 volt. D.C. ‘shunt wound motors, 20 Н P. 600 revs., 12 Н.Р. 
680 revs., 5 H.P. 360 revs., 2 Н.р. aud 1 H.P. 1500 revs, All in 
first-class running order. —Robinson & Hands, Ltd., Barwick Street, 
Birmingham. 1042 


6 560 Drawn Wire Lamps, brand new. Voltages, 100, 115, 

200, 220, 250 ; wattages, 20 to 60. 500 and under, 
le. 43d. each ; over 500, 1s. 4d. each; over 1000, 1a. 34d. each; 
taking the lot, 18. 3d. each ; all nett prices.—3649, ELZOTRIOAL 
Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


BUSINESS FOR DISPOSAL. 


А POWER SUPPLY CO. in the North of Ireland (near 

Belfast) desires to dispose of the contracting side of its 
business. 

It is situated in a rapidly-growing town, and is well estab- 
lished, the reason for disposal being inability to give it the 
amount of attention required. 

There is no competition in the town, and every assistance 
will be given to an energetic man, to whom it offers a real 
opportunity. 

Particulars us to turnover, value of stock, &c., can be ob. 


tained from-- 
| C. B. BRANDON & CO. 


Cbartered Accountants, | 
1115 


Belfast. 


BUSINESSES FOR SALE, &c.— Continued. 


Advertisements are inserted under this heading at 1s. dd. per line, 


LECTHICAL Contractor's business for sale, in progressive 

East Coast town ; showroom, workshop, going ooncern, good 

vonnection ; fullest investigation invited. — 3743, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


D.C. GENERATING PLANT. 


Tres RE immediately :— 

D. C. Generator about 175 xw., 220-240 volts, direct 
coupled to high speed engine of first-class make. 

Switchboard for above with instruments complete. 

Two water-tube boilers (preferably Babcock). 180 lb. per 
sq. in., 5,000 lb. of steam per hour each, also steam pipes for 
above. 

Give price of each item separately with age, maker’s name, 
and full details. 

гик & Browne, Consulting Engineers, Winchester ат 

1 


BOROUGH OF BACUP. 
Blectricity Department. 
STEEL POLES. 


ANTED a large quantity of steel 
street lighting purposes. БВ 
frem— 


s, 80 ft. long, for 
may be 


ei 


teined 
J. F. MUBDOGH, 
Blectrical Engineer. 
60, Market Street, 


SCRAP METAL. 
Metals, Iron and Steel, Btc. 


ACTORIES and Obeolete Plant of any desaription bought 
for dismantling. 
Best prices given. Terms, Spot Oaeb. 
All inquiries receive prompt attention. 
C. H. Wesstsr, II, High Street, Stratford, E. 15. 
Phone, Broadway 2468. Telegram, Scrapesque, Bochurch, 
London. 981 


WANTED, NEW GR SECOND-HAND. 


One 150/300-Kw., 440 volt, 3-phase, 50 periods, Alternator, 
direct coupled to H.S. Engine, steam 100/120 lb. pressure. 

Number 5/90-B.H.r., Totally Enclosed Motors, 440 volt, 3- 
phase, 50 periods, or 500/550 v. D.C. 

One Motor Generator Set, 25 / 50- KW., 550 volt, p.c. to 250 
volt, D.C. 

One Converter, 200/300-KW., 500/550 volt, 
3-phasc, 50 periods. 
anne Two or Three-throw Pumps, 80/160 d. p. u., head 200/ 

t 
3724, ELECTRICAL Review, 4, Ludgate Hill. London, Е.С. 4. 


WANTED AT ONCE. 


D.C. to 440 volt, 


One 30-u.P. Motor and Starting Gear, suitable for two- 
phase, 60 cycles. 200 volts supply. 

One 20-Kw. shunt wound Dynamo, 85 to 125 volts, with 
control panel for battery charging. 


1105, ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


WANTED FOR INDIA. 


ECOND-HAND Diesel Sets, 320 to 350-B.H.r., coupled to 
200-kw. Alternators, 400/500 volts, 3-phase, 50 volts. 
Must be in first-class workin 11 
Send full particulare ae age, make, price, &c., to 
1119, ELECTRICAL REVIEW, er gate Hill, London, E.C. 4. 


ALTERNATORS WANTED FOR IMMEDIATE DELIVERY. 


WO 125/250-kw., 50 cycle, 
550. For belt drivin ving. 
Also several 80/950-H.P., 400/440 volt, 50 cycle, 3-phaee, slip- 
ring motors. With starting gear. 


862, ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 
0000 A/ A T. 


3 phase, any voltage up to 


WANTED IMMEDIATELY. 


ANTED immediately to hire 3-phase Transformer, not 
less than 200 K. v. A., 50 period, 3,300/500 volts. 


Full particulars and terms to LANCASHIRE DYNAMO & MOTOR 
Co., Lrp., Trafford Park, Manchester. 927 


(Continued on nezt page.) 


June 25, 1920. 


ARTICLES WANTED.— Continued. 


.... TTY 
Cheap prepaid Advertisements are inserted under this heading at the rate of 
3d. per word per insertion, 


TRADE RATE 1s. Od. PER LINE. 
Box Number and ELzorRICAL Raevizw address count as seven words, 


LEAROYD & SON, Bridge Works, Clapton, N.E.— Telephone : 
Dalston 2278; Telegrams: " Frangible, Lowclap, London," 

buys for prompt cash every description of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Aro Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &c., ko. Inquiries solicited, 
Ratabliahed over КО venra. 2601 


O. and р.с. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street. Clapton. N. .E. 2609 


LTERNATOR, 500 Kw. 8-phase, 440 volts, 50 cycles, direct 
coupled, suitable 100 1b. steam.—Halwains, Ltd., Bolton Street, 
Bury. 1074 
O. Motor, 200 H. P., 460 volta, 500 R P. M., wanted immediately. 
State make, price aud where to be &een.—1087, ELECTRICAL 
Review, 4, Ludgate Hill. London. 


IGHTING Set required about 2 Kw., not below 50 volts. 
Petterlite preferred. complete with battery, must be in new 
condition.—3640, Rr.eetrRIOAL Revrew. 4, Ludgate Hill. London. 


OTOR wanted. i H.P. or 1 H.P. 400 v., D.C. ; also wanted, 
Manufacturer of Kerosene Engines, direct-coupled seta, 

60/70 volts, 60 amps. Quantity required for export.—Write M., 
188, Rye Lane. S. E. 15. 3752 


OTOR. 2 H.r., 420 volts, 50 periods, three-phase, 720 R.P M.— 
Address offers to Buyer, Willys Overland Crossley, Ltd., 
Heaton Chapel, Stockport. 931 


LD Electrio Lamps wanted. Drawn tungsten wire-type only. 
No fancy shapes. Glass parts intact. Best prices given.— 
Harrison Trading Co.. 847. Harrow Road, Willesden, N. W. 10. 8449 


NE D.C. Shunt or Compound Wound, new or second-hand 
Dynawo, 220 volts.. from 38 to 75 к.м. State make, speed, 

аке and shaft centres. Also one 10 H P. 220 volt, Series Wound 
Motor.—Robinson & Hands, Ltd., Barwick Street, Birmingham. 
1041 


mE — — — —[—— ШЕ „чс 


NE 10/20-M. P., 400-volt, 1-phase, 50-period Motor.—Winder. 

l Belgrave Electrical Works, Leeds. 1088 
NE 12/15-H. p., 500-volt D.C., Shunt or Compound-wound Motor, 
1050/1160 k.. M. Submit sketch showing height from base 


Starter. also slide rails and pulley.—State condition, make 
and price to А G. Bullen & Co, Blackfriar Street. Carlisle. 3611 


LATINUM Scrap wanted for spot cash. We purchase Platinum 
and give the highest market price. Call and be convinced 
before selling eleewhere, Parcels by post, prompt cash per return. 
The original firm.—The Depót, 156, Charing Croes Road, London. 
W. Established 1850, 3696 


EQUIRED at once, second-hand or new, 25/36 H. P., D O., shunt 
Motor. 440/460 volts, not exceeding 500 R.P.M.—-A. E. Dent, 
XM. I. E E.. Russell Street Nelaan, 1064 


EQUIRED immediately. second-hand Blies Press No. 3. 
Double-action or similar capacity by other makers. Must 

һе in unquestionably good condition. — Letters to Sterling Tele- 
phone and Electric Co. Ltd Dagenham. Essex. 36052 


WO  direct-current, compound- wound, open-type, 220-volt 
Machines. for use аз 400. B. H. P. motors, at 500 k. P. M. (300-K W. 
dynamos would convert).—T. Hood х Co., Ltd., 7, St. Stephen's 
Avenue, Bristol. 950 


ANTED, a 20-H P. aleo a 10-H P. Motor, 210 volts, 90 cycles, 
Bingle-phaae, with pulley, slide rail and starter.—Write 
120. Pratt St rest. N W. 1. 913 


ANTED, an Electric Crane, new or second-hand. to lift 7 
tons ; power, 220 volta, D C. ; apan 43° 0“. State price and 

how soon you could deliver.—Addreas R. S., c/o Birchall's Adver- 
tising Offices, Liverpool. Bots 


ANTED, at once, all sizes of new D.c.c. Copper wires, from 
11/19 S.W.G. inclusive. Also 24/42 S. W. G. all coverings. 

Small quantities or complete large stocks purchased tor prompt 
cash —Weatern Engineering Co., Swansea. 7818 


ANTED, direct-current Dynamo giving approximately 600 
| amperes 80 volts, preferably compound wound for 
direct coupling to existing 80-H. p., 970 R.P.M. motor, for use as 
welding generator —Annlv Thwaitea Brothera, T,td.. Rraq ford 1099 


ANTED, either new or good second-hand, 220-volt, D. C., Motor 

16 U. P., either series or compound wound, 500/1000 R. P. u., 
With or without revers'ng controller and constant rat ed resistance. 
Western Engineering Co., Swansea 23350 


ANTED, Electrical Sets, all sizes, boilers, accumulators 
dynamoe, motors, &c.; also scrap cable and metals. 
Complete plants purchased.—Williama & Sons, 37, Queen Victoria 
Street. London, E.C. 4. Telephones : 3938 City and 834 Hop. 8574 
ANTED, Ellisons enclosed pedestal oil Circuit-breaker with 
no-volt and overload releases. Triple pole for 200 amps., 

410 volts.. 50 cycles.— Write, stating full particulare, Box, 1231, 
Willings, 125, Strand, W.C. 2. 1054 
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ANTED. Gas Engine, іп good condition, not under 30 Н.Р. 
Also Dynamo, 220-volts., compound wound, not less than 


25 Kw.—Apply to Edwards & Co., 36, Orleans Road, Twickenham. 
aa 


ANT ED immediately 3000 yds. of 39/14 single Cable or its 
equivalent in a 1000 yd. length of 3-core Cable, also 3000 

yds. of 61/14 or its equivalent in a 1000 yds. length of 3-core 
Cable. 240 large insulators, 40 poles 15 X 6“ dia. approximately. 
—J. Е. Wake. Geneva Works. Darlington. 1046 


ANTED in London district, three Lancashire Boilers for a 
working pressure of not less than 80 lbs.; dimensions 

30 ft. by about 7 ft. 6 in. Must not be more than 5 years old. 
Offers should state: maker's name, year of manufacture and 
where boilers can be seen.— Write Box 878, Potter's Advertising 
Agency. Imperial House, Kineawav. W. C. 2. 940 


ANTED, Motor Generator, 230/240 volta, D.c., to 75 volta, 10 
amps.—John Stewart, Electric Lighting Station, Boyle. 3625 


ANTED, new or second-hand, 550-Kw., Oil-driven Generating 

Set, either direct-coupled or belt-driven, A.C., 2200 volts, 
3-phase, 50 periods. State full particulars, age, where seen, and 
lowest price — 3642. Wr wevruicay Review. 4. Ludeste Hill. London. 


ANTED, Plating Dynamo in good running order. Output 
not less than 10 volta 500 amperes.—Capper Pass & Son, 
Ltd.. Bedminster Smelting Works, Bristol. 1086 


ANTED, second-hand Electric Motor to give approximately 

150 B.H.P. and suitable for 500-volt, 3-phase, 50-cycle 
circuit.—Particulars and price to R. Siloock & Sons, 56, Great 
Howard Street. Liverpool. 921 


АКТЕР, steam Generating Set, 60/100 Kw., 220 volta, D.C., 
150 Ibs. steam pressure.— Full particulars to Н. K. Benson, 
Consulting Engineer. 63. Wind Street. Swaneea. 3682 


—— — — ee, 


ANTED, Turbo-Generator (mixed or low pressure), 550 volta 

D. C., any power 250 to 700 KW., complete with condenser. 

Please quote make of turbine, generator and condenser, date of 
manufacture, condition, send print and full particulars, —Ed wards 
and Shaw, Consulting Engineers, 105, Colmore Row, Birmingham. 
1080 


ANTED, very large quantities Porcelain Cleats 1;" long 
with double grooves j".— Prices with samples to Frank 
Kent Carlton House. Regent Street, S W. 1. 1039 


ANTED, j-H.P. Motor, 220 volts, 1000 R.P.M.—Napier and 
Wheeldon, Walliker Street. Hull. 3699 


ANTED, 5-B.P., 230/240 volta, D.C. shunt Motor, with starter. 
John Stewart, Electric Lighting Station, Boyle. 3624 


АКТЕР, 80-H P. Rotary Converter, А.С. 500 volta, 3-phase, 
50 periods, to D.c. 220 volts, compound wound if possible. 
—1036. Ет.кстаталт. REVIEW. 4, Ludgate Hill. Landon 


ANTED, 100-v.. D.C. Generator, 45/50-kilowatt ; 55 yards 
37/12, or equivalent, V. I. R. or У.В. Cable.—Barnett and 
Soans, Kettering. 3683 


АКТЕР, 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct ooupled to three-phase Alternator, 550 volta, 
50 cycles.— Western Engineering Company, Swansea. 7861 
WAGE. 750/400-K w. Steam Generating Set, coupled to a D.O 
Generator of about 80U-KW. at 210/250 volta., steam pressure 

125 lbs. To be suitable for working to Condenser or as а back 
pressure engine with 20 to 25 lbs. back pressure,—Thames Paper 
Co. Ltd.. Thames Milla“ Purfleet. Essex. 1051 


D Rotor Starter, complete, A.E.G., single-phase, 200 v., 
e 50 periods, A.c.— Reeves, printer, Caledonian Road, London. 


PETI 3755 


10” K.V.A. Rotary Converter, А.С. side 350 volte, 40/50 fre- 
quency ; D.C. side, 500 volts.—829, ELECTRICAL REVIEW, 
4. Ludgate Hill. London. 


10^9 K. v. A. single-phase Alternator. 350/400 volts, 50 fre. 
quency, complete with exciter.—828, ELEOTRIOAL REVIEW, 
4, Ludgate Hill. London. 


MISCELLANEOUS. 


Advertisemente are inserted under this heading at 1s. 9d. per line, 


RE you wanting commutators? We make all sizes up to 6” 
brush surface. Quick delivery. Commutators for automobile 
lighting and starting sets a speciality.— Watliff Co., 38, Webb's 
Road. Battersea, S. W II. 3644 


A LESS and Potter, Gladstone Mews, Wood Green. N. 22, 


require additional machine and fitting work for all kinds of , 


electrical apparatus, Repetition or repairs. Enquiries solicited. 


of connections of motora. А.С. and D.C., with starters and 
controllers.— Cooper, Teeawold. Redcar. 3531 


IRST-CLASS Firm specialising in Insulating Materials, with 
spare factory accommodation, desires to get into touch with 
manufacturers of a really good compound for moulding into 
articles to customers’ specifications,—1053, ELECTRICAL REVIEW 


. 4, Ludgate Hill. London. 


(Continued on nert page.) 
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—— 

Кем who are manufacturing high-class Electrical Accessories, 

and at present doing a large and increasing trade with all 

the leading houses, require additional working capital to develop 

and execute present orders, or would oonsider amalgamation with 

3 7 OMS firm.—1106, ELECTRICAL BEVIRW, 4, Ludgate Hill, 
ndon. А 


diio MERC S ³ðↄ 8 
pass work wanted, electrical repetition parta, press tool mak- 
ing, scientific and electrical instrument repairs. first-class 


workmanship. — 3478, ELECTRIOAL REVIEW, 4, Ludgate Hill, 
London. 
uu E INIRE a 


) HARE ш Ыш ышын ы — cs 
үү ^0, purchase Price Lista and particulars from manu- 

facturers interested in the reconstruction of old metal 
filament lamps.—3534, ELTOr RIAL REVİEW, Ludgate Hill, London. 
. . » REVIEW, Ludgate Hill, London. 


үүн manufacturers able to supply very small Motor Genera- 


NOTICES RELATING TO PATENTS. 
Latest time for reosiving, B p.m. Wednesday. 


John E. Raworth & Moss, 


6, Victoria Street, 
' — WESTMINSTER. S. y. I. Chartered Patent Agents, 


ЕР Hoad & Co,'s offer, under Miscellaneous, if you want sales 
pushed. 3689 


OFFICIAL NOTICES. 
Latest time for receiving, 5 p.m. Wednesday. 


COUNTY BOROUGH OF DARLINGTON. 


Turbo-Alternator and Condensing Plant. 


T HE DARLINGTON CORPORATION is prepared to re- 
ceive Tenders for the supply and erection of :— 

(1) 5,000-kw. Turbo-alternator. 

(2) Surface Condensing Plant. 

Copies of the Specifications and Conditions may be obtained 
on application to the Borough Electrical Engineer, Electricity 
Works, Haughton Road, Darlington. 

Sealed Tenders, endorsed '''l'enders for Electrical Plant," 
18205 delivered to thé undersigned not later than Jury 16th, 


H. G. STEAVENSON, 
* Town Clerk. 


Town Clerk's Office, 
Darlington. 


June nud, 1920. | — 1117 
CITY AND COUNTY OF KINGSTON-UPON-HULL. 


Electricity Department. 
CONTRACT 85.—One 3-Motor Electrically Operated Overhead 
Travelling Crane, 


HE ELECTRICITY COMMITTEE of the Hull Corpora- 

tion are prepared to receive Tenders for the supply, 

erection, and setting to work of the Plant comprised in the 
above Contract. 

Forms of Tender and Specification may be obtained by 
depositing the sum of Two Guineas with the City Treasurer, 
T. С. Milner, Esq., Guildhall, Hull, for each copy required, 
such deposit being returnable on receipt of a bona-fide tender. 

Tenders, endorsed Orane, are to be addressed and de- 
livered under seal to the Chairman of the Electricity Com- 
mittee, Guildhall, Hull, by not later than noon on MONDAY, 
JuLY 12th, 1990. | 

The Corporation do not bind themselves to accept the lowest 
or any Tender. 

Any further information can be obtained from the under- 


gigned. 
H. BELL, 
City Electrical Engineer. 


Electricity Worka, 
Sculcoates Lane. Hull. 
June And, 19%). 1090 
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OFFICIAL NOTICES.—( Continued. ) 


COMMONWEALTH OF AUSTRALIA. 


—— ——— 


GEO. H. WISE, 


Postmaster General. 


COMMONWEALTH OF AUSTRALIA. 
Pos tmaster- G eneral’s Department. | 


T END ERS are invited up to AUGUST ‚8га, 1990, for the 
supply, delivery, and erection at the Telegraph Office, 
Perth, Western Australia, of 326 Accumulators, in ассогйапсе 
with Schedule W. A. 668. 


Tender Forms, &c., may be obtained at the Office of the 
High Commiseiorier for Australia, Room 406, Australia House, 
Strand, W.O. д. ; 


GEO. H. WISE, 
Postmaster General. 


EDUCATIONAL NOTICES. 
Latest! time for receiving, 5 p.m. Wednesday. . 


CORRESPONDENCE TUITION for 


A. M. I. E. E., A. M. I.G. E., A. M. I. M. E., 
City and Guilds Exams., Matriculation, B. 80. (Eng.), eto. 
is provided under the unique “ U. N. C.“ System 
with Suooess Guaranteed. 
Our Eleven Years! Records represent Hundreds of Successes. 
INDIVIDUALISED COAOHING. — PERSONAL ENQUIRY INVITED, 


Approved hy Ministry of Labour. 
Appointments Department, 
London. 


Effective Postal Training in MATHEMATIOS and the many 
branches of 
ELECTRICAL, MECHANICAL & CIVIL ENGINEERING, 
and for the above-mentioned Professional Tæamixation among 
others—has for many years been provided by University Engineering 
College (Regent's Park, London, N.W. 1). 


The new U. E. G.“ PROSPECTUS No. 8, together with 
expert advice and professional guidance will be sent FREE to each 
boná fide enquirer who will write explaining his needs (or ateting 
the subjecta which interest him) to :— 
SECRETARY'S DEPARTMENT (Desk A), 
UNIVERSITY ENGINEERING COLLEGE, 
Westgate-on-Sea, Kent. 3593 


Moderate Fees. Elastic Paymenta. Guaranteed Proficiency. 
GET PROS. No.8 and SECURE PROFESSIONAL ADVANCEMENT NOW | 
la 


F. WIGGINS & SONS. 


M | C A Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, Е.1. 


HOOPER'S 


Telegraph & Indla-Rubber Works, Ld: | 
5, DRAPERS’ GONS., LONDON, EC.2.| MILLWALL DOCKS, 


(Established 1869.) LONDON, E.14. 


PURE ТАРЕ | HOOPER’S Vulcanised lodia-Rubber 


AND STRIP, 
&c., &c., 


Telegrams: LINEAR, London. - 


tain the highest uality, and their 
dubi; Ras Dern proved. 


Telephone : 


- 


814 


Telephone: Avenue 2248 |. 


FOR INSULATION. } 


for Electrical Work man- 


a” 


[ 


[| 


a i” 
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HIGH-GRADE 


SCREWS 


AND TERMINALS 


TURNED FROM SOLID ROD 


D.GILSON & CO. 


LIMITED 


WALTHAMSTOW, E. 17 


FOSTER 


TRANSFORMER 


BRANCH OFFICES | ` van 
PIRNI NONA N * | 2 

NEWCASTLE , 

Grasoow . 4 " 7 ! | ! 


LivgkPoor 
OUR factory has been extended and 


MaNcursTER 


SugrrirLD our Works Staff increased. and in 

Слу» view of these facilities we can supply 

^ vou with any transformers, up to 500 
K.W.. which you require, in the shortest 
lime. Besides the types illustrated we 


manufacture special apparatus, such as 
portab le Cable Testing Transformers 
in safety Cases. Whatever your 
requirements ask us to quote. 


* 8 
\ M | 
i 
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Write for ovr Transformer List 


FOS er 
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CONTRIBUTORS. 
D. 3. „MACKELLAR, 


H. VICKERS, 
R. D. ARCHIBALD, 
К. RANKIN, 


G. C. ‘BRAID, 
A.M.I 


B. WELBOURN, 
M.LE.E 


W. C. CLINTON, 
B.8o., M. I. E. E. 


W. MARDEN. 
S. J. SMITH, 


HENRY McEWEN. 
R. B. MITCHELL. 


THE ELECTRICAL REVIEW SUPPLEMENT 


THE BEST BRAINS 
in the Electrical World 18^ 


ARE AT YOUR SERVICE 


Modern 


[June 25, 1920. 


CONTRIBUTORS. 
FRANK J. HAWKIN 5, 


J. J. m JOHNSTON. 


1 


BISAC | 
PE BEA TOR: | 


J. к. STOTHERT. 
A, E MELAN BY, 


R. ROYDS, | 
M.8o., A. M. I. Mech. E. 


ALFRED CAMPION. 
FRANK AYTON. 

T. HETHERINGTON. 
WM. ALLAN. 


ALEXR. JACK, 
M. I. Mech. E. 


Electrical Engineering, 


Edited by Prof. MAGNUS MACLEAN, M. A., D. Sc. 


These names give the best guarantee of the real PRACTICAL value of this work to ell 


those engaged in or co 


in their profession. 


Each of these experts writes on the subject on which he is а recognised authority. The 
articles are written in plain language. In a word, this is the best of all electrical text-books ; it is 
a PRACTICAL book written by PRACT ICAL men for PRACTICAL men. 


THIS IS AN | 
ENTIRELY NEW 
WORK. 


a 


IT IS FULLY UP- 
TO-DATE. 

IT IS A NECES- 
SARY PART OF 
THE EQUIPMENT 


OF ALL INTER- 
ESTED IN ELEC- 
TRICITY, 


WHETHER IN ITS 
PRODUCTION OR 
IN ITS PRACTICAL 
APPLICATION. 

IT IS PROFUSELY 
ILLUSTRATED 
WITH DIAGRAM- 
MATIC DRAWINGS 
AND REPRO- 
DUCTIONS OF 
PHOTOGRAPHS. 


BOOKLET 
FREE. 


The entire work can 
be supplied on the 
Gresham System of 
Easy Payments, full 
particulars of which, 
together with a FREE 
BOOKLET, wili be sent 
on receipt о? the 
attached coupon with 
name and  addrese 
filled In. 


with Electrical En 


gineering who wish to 


progress 


The following selection from the LIST OF CONTENTS will give some idea ав to the 


scope of the work :— 


Electric Current and its Effects. 


Resistance and its Measurement. 


Magnetic Measurements. 
Polyphase Circuits. 


Examples of Modern Generators. 


Synchronising and Parallel Running.: 


Turbo-Alternators. ^ 


Speed-control of Direct-current Motors. 


Rotary Converters. 
Static Transformers. 
Use of Storage Batteries. 


Propulsion and Lighting of Vehicles. 


Switches and Switchgear. 


Examples of Low- and High-tension 


Switchboards. 


Earthing and Bonding of Metal-Sheathed 


Cables. 
The Location of Faults. 
Electric Traction on Railways. 


Electrical Appliances in use on Railways. 
Operation of Points and Signale by Power. 


Electric Vehicles. 
Steam Boilers. 


Steam Engines and other Prime Movers. 


Condensing and Auxiliary Plant. 


Electrochemistry. 


Electrometallurgy. 

Telegraphy. 

Quadruplex Systein. 

Radio-Telegraphy. 

Telephony. 

Automatic Systems. 

Electricity in Mining. 

Electric Cranes. 

High-pressure Transinission of Electrical. 
Energy. 

Generating and Transmission Pressures. 

Victoria Falls & Transvaal Power Company. 

Automatic Protective Systems. 

Pressure Regulation. 


The Thury Transmission System of Con- 
tinuous Current. 


FJectric Lighting and Wiring. 

System of Erecting and Protecting Cables. 
Photometry of Arc Lamps. 

Arc Lamps with Wasting Electrodes. 


Comparative Lamp Characteristics, and 
Life Tests. 


Dynamics of Electric Traction. 
General Layout of a Tramway System. 
Rolling Stock of Equipments. 


Cut through the dotted line and paste the entire portion on the FRONT of a 
post-card. No other communication is necessary. 


0861 des eunp “АЕН oo 


000000000000600000000500000000000920000900900000 
009000000900060000090009090609009009090090 
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To the 
GRESHAM PUBLISHING CO., Ltd. 
66, CHANDOS STREET, 
STRAND, 
LONDON, W.C. 2. 
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9, Diana Place, Euston Road, 
London, N. W. I. 


SPECIAL OFFER! 


. Chose Joint CoNDUIT 


Large Quantity in Stock 
for Immediate Delivery. 


000 STOCK OF LIGHTING ACCESSORIES 


Send Us Your Enquiries. 
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A High-grade 
Switch ata Competitive Price. 


The 5-amp. switch shown is an ex- 
ceedingly fine опе; equal in every 
respect to the best. on the market, 
but lower in price. All parts are of 
substantial construction and de- 
signed with the object of giving last- 
ing service. It is a switch which will 
commend itself to all interested 
in high- grade installations. 


We can quote keen prices, especially for 
quantities, and will be glad to send a 
| sample for inspection. Ask us to do so. 


‘Z’ ELECTRIC LAMP MFG. Co., Ltd., 


General Sapplies Department, 


SOUTHFIELDS, - LONDON, S.W. 18. 


B.I.H. 


ШИШИШИ ШИШИШИ 


EXHAUST 


FANS 


ALL TYPES 


FOR 


ALL CONDITIONS 


OF 


SERVICE. 


Write for Particulars and Prices. 


S. G. LEACH & CO., LTD., 


Electrical Engineers and Manufacturers, 


26—30, Artillery Lane, LONDON, E.C. 2. 


[June 28, 1920. 
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EBONITE 
TONS 


of BHEET, ROD and TUBING in London Stock, in various Qualities 
and numerous Sizes. EBONITE-VULCANITE owing to its 
special nature, can only be made successfully after many years of 
experience. 

We have been manufacturing this material for nearly 70 years. 


Manufacturers of EVERYTHING that can be made in EBONITE. E 


AMERICAN HARD RUBBER CO. 


(BRITAIN), LIMITED, 


" Eboniseth, London.“ " 13a, FORE STREET 


Central 
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| CRESSALL 
91 WATER BOILERS. ) 
4 Construeted of heavy gauge sheet copper. highly 
0) nickel-plated, and provided with lips, as illustrated. У 
V i List No. Capacity. Loaaing. | 
) 506 1-pint 360 watts | 
4 507 2-pint 500 watts 
0) 508 3-pint 610 watts ў 
y 509 4-pint 710 watts 
S IMMEDIATE DELIVERY FROM STOCK. y? 
М Guaranteed for Write to-day for 0 
4 12 months. List No. 1920. 
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ELECTRIC CANDLE 
LAMPS. 


Standard Voltages 
FROM STOCK. 


All 


. SEND U8 YOUR ENQUIRIES FOR SPECIAL LAMPS. 


BRITISH ELECTRIC LAMPS, Ld. 


173, Hartfield Road, 
WIMBLEDON, S.W. 19. 
"Grams: “ETORGANCO, "PHONE, LONDON. į 


‘Phone : 961 Wimbledon. 


m 


12264. LONDON, E.C. d 
ШШ ша ша шш 
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House Service Meters. Houss Service Fuse Boxss. Houso Service Demand Indicator. 


The output of Reason Meters is now FIVE TIMES the Pre-War 
Output, and is growing every month. This has certainly not been 
due to our enterprise, and we can only attribute it to the merits of 

the Meter. Some of these Merits are :— | l 
(1.) Permanent accuracy over its whole range at all loads. 


Z (2.) Only one size of meter necessary for nearly all instal- 
7 lations, and consequently only а small stock required. 


(3.) Costs practically nothing to maintain, and is unaffected 
by short circuits and reversed current. 


Delivery from | S tock of most Sizes. 


— — — 


— — — 


THE ONLY METER GUARANTEED FOR FIVE YEARS. 


MEME nnl E 


THE REASON MFG. CO., LTD. BRIGHTON. 


Telegrams: Reason, Brighton. Telephone: Р.О. 336. 
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The — | t of good lighting 


The hundreds of large factories which have in the last few 
years been equipped with Mazda Half-Watt type lamps, 
and В.Т.Н. reflectors and fittings bear indisputable 
testimony to the beneficial influence of good lighting. 
Every process and department responds to this influence. 
Output is increased because the 
workers are able to see more 
clearly and to work with greater 
speed. Spoilage is diminished— 
risk of accidents is lessened— | 


^ supervision is easier and pro- 
TYPE duction costs are reduced. 


Lighting Advice Free. 
ectric PS ; оме А бажар Thomson-Houston Co Ltd 


da moue, 77, Upper Thames Street, London, E.C.4 
Werke: Rugby - ^ Branches in all large towns 


fee F F V greed 2; e MU Ж UN "s x m 


ауз 


ент б dn SS 


CURRERE RUE Me 


[- 


Our Specialities. 


Drawing Office Printing Machines. 
Cooper Hewitt Lamps for Works Lighting. 
Ultra -Violet Equipment for Medical Work. 


Rectifiers for Battery Charging, Operating 
Cinema Arcs, &c. 


Lighting Equipment for Cinemas and Portrait 
Rectifier Panel. Studios. 


80, York Road, King’s Cross, N.“. 


TELEGRAMS  - - “ HEWITTIC, KINCROSS, LONDON." 
TELEPHONE  - - - - МОКТН 624 & 625. 
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your service. Switchgear of standard patterns can 

be supplied from stock, or any patterns at short 
notice and competitive prices. 

lllustration shows one of our standard pattern 

switchboards. Panels are of slate or our Special 

Composition. Instruments are of sound design 

and guaranteed accurate. All materials and work- 
manship are of highest grade. 


LET US HAVE YOUR ENQUIRIES 
for Switchboards, singly or in quantities. 
We also make Complete Electric Lighting Plant and 
Electric Pumping Plant, and undertake installations 
or supply any items of equipment. 
Write for Estimate or Suggestions. 


J. Т. LOWKE & SONS, Central Works, NORTHAMPTON. 
—ä . ͤ———0— 


EXPERIMENTAL 
SWITCHBOARDS 


TO ANY SPECIFICATION. 


E 


iro Г, 
— 


For every Switchboard need the highly specialised 
engineering shops of J. T. LowkE & SONS are at 


* 
-— À 


ISENTHAL & CO, LTD, 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster - General, &c. 


zil Works, Willesden, London, N. w. 10. 
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CALLENDER 


B CABLES ki 
SIMPLEX TALKS No. 7. 


TO THE ENGINEER WHO TAKES A 
PRIDE IN HIS WORK. 


ABOUR costs are high, and may go 
higher. So much the greater impor- 
tance, that when labour is used it 

shall be used to the greatest advantage. 


In all electrical installations, it is vital 
that the conductors shall be absolutely 
reliable. Testing for faults is a tedious 
process, costly in labour, and often 
unsatisfactory in results. That is why 
SIMPLEX CONDUITS were invented, 
so that there should be no faults. That 
is also why we recommend and sell 
CALLENDER CABLES. 


The use of the finest procurable cables 
and cable protectors may mean a slightly 
higher material cost, but always means a 
lower labour cost ; the former known and 
to be allowed for, the latter unknown and 
incalculable. 


Why run risks? Use CALLENDER 
CABLES in conjunction with SIM- 
PLEX CONDUITS, FITTINGS and 
ACCESSORIES, and make certain of 
a perfect job at lowest labour cost, pro- 
bably at lower total cost than with any 
other material. 


The resultant job is one to be proud of. 


STOCKS AT ALL SIMPLEX BRANCHES. 


SIMPLE 


CONDUITS 170: 


HEAD OFFICE AND WORKS: 
GARRISON LANE, BIRMINGHAM. 
LONDON: 113-17, CHARING CROSS ROAD, W.C. 


MANCHESTER 16. Corporation St. LIVERPOOL. 96. Whitechapel. 
GLASGOW - 72a. Waterloo St. LEEDS - 56. White Horse St, 
NEWCASTLE - 61. High. Bridge. SWANSEA 35. College Street. 
BRISTOL - 10-11, Denmark St. CARDIFF 4. Westgate St. 
NOTTINGHAM H. M. Davies. Repre- SHEFPIELD - 281-3. Attercliffe 
sentative. Common. 
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LITTLE GIANT | 


ELECTRIC TOOLS. 


Your Electric Drills or Grinders, 
for instance, must be fast and 
continually fit; they must have 


Increased Production in 
many shops is essentially a. 
matter of uninterrupted tool 
service. staying power. 


— 82. Ф — 


THE CONSOLIDATED -PNEUMATIC . TOOL GO., LTD. 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, М. 1. 


Teleg. Add.: Caulking,“ Picoy, London. Main Works: FRASERBURGH. SCOTLAND. Telep. No.: Gerrard 9215 (8 lines). 


JNSULATING MATERIALS 


|: LÀ | E A NA 
i |72 | La o ' 1] CORNITE 


ILL 
LI 


Ie MICANITE 


1 5 — Tin, | 2 


" NY EM А j | 
— a aTa FOR THE ELECTRICAL BRANCH 


omean H.WEIDMANN LTD iro 


We make 


WATER TURBINES 


to suit any conditions. 


Electrical & Mechanical 


129, 131, 133, 


калын Rd., W 
N MANUFAC IRESE 
S DYNAMOS & MOTORS, 


W. | W. MACKIE & 00. | 
gure 


CENTRIFUGAL PUMPS for all duties. 


Write for Particulars to— 


GILBERT GILKES & С0., L™- Kendal. 


M M 
An Efficlent Staff for Breakdowas. 
c ~ 


ano. WIRELESS COMPONENTS. | 


Jane 25, 1920.1 THE ELECTRICAL REVIEW SUPPLEMENT. 


Q LORIVAL is the name of the new British Q 


insulating material. It is vastly superior 
to anything else on the market. А perfect 
insulator of great mechanical strength, you 
can machine it with the greatest ease, and 
it is moulded with accuracy. Rod and sheet 


and see samples. 


| now in stock. Write for particulars or call | 


V 


| | Head Office: 
LORIVAL MANUFACTURING co., 
6, LLOYD'S AVENUE, E.C.3. 


Telephone: (2 lines) AVENUE 5417. 


YOUR POINT OF VIEW — ип MATTERS TO YOU! | 


YOU WANT THE BEST; THEREFORE USE 


HART ACCUMULATORS 


FOR MOTOR CAR STARTING AND LIGHTING. 


MAXIMUM 
POWER. 


DURABLE. 


IMMEDIATE 
DELIVERIES 
FROM 
STOCK. 


EXTERIOR VIEW. INTERIOR VIEW. 
In addition to many other sizes, we hold a Stock of the following batteries 
: CAPACITY 
TYPE. САМР. HRS. OVERALL DIMENSIONS. 
6 Volt, MSL 11 " 12 x sir High. 
» 18 ` y 


99 
12,, 


“STARTER” BATTERIES FOR ALMOST EVERY MAKE OF AMERICAN CAR. COMPLETE LIST on APPLICATION. 


HART AGGUMULATOR Co., Lo., stratroro, оноон. 


EEEE E 
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К онооно 


EDISWAN 
COOKING APPARATUS 


A GOOD SELLING LINE FOR THE 
SUMMER MONTHS. 


BINNEN 


=з 


HE Summer Cooking problem 
T is easily and effectively solved 

if Ediswan Electric Cooking 
Apparatus be used. 


Cooking Utensils is made and large 
stocks are held ready for Immediate 


Delivery. 


Boiling Rings, Kettles, Hot Water Jugs, 
Toasters, Saucepans, Porringers, Egg 
Boilers, Grillers, Complete ‘Cookers, &c. 
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= A complete range of all Domestic 
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THE 

i EDISON SWAN ELECTRIC co, 
A т: LIMITED, = 
— 3 PONDER'S END, MIDDLESEX. = 
zi 123/5, Queen Victoria Street, EC.4. 71, Victoria Street, SW. 1 = 
Е е f Bristol. Dol t Manchester. = 
Belfast. Glasgow. Middlesbrough. _ == 

== ae qum Зена = 
= Dublin. Liverpool. Shed. = 
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FIXING FRAMES 
ARE INDISPENSABLE 
TO ALL ENGINEERS. | 


| 


Consists of two Slotted Channelled Bars, 


22 ó 
2 _ which fix direct to the wall, across these : — 
а . bars сап be mounted any number ої = (О 
С жеу slotted channeiled bars, the whole form- 5 m 

Z | Ing a most simple frame for holding ч — \ 
OA ШШ, Electric Switches, Motor Starters, Meters, ы D D 
Ff Machines, Letters, &c. е т (= 
d) L 
SE 

PRICES: О | 

No. 31. 18in.x12in. .. @/- Net. = 

„ 318. Spare bars .. 1016 „ = 

„ 32. 271п. х 181п. ..Җ®©/- „ 
„ 32B. Spare bars. e. 27 ы ) 
Ы r1 r1 F1 


CAN ALSO BE SUPPLIED IN MILD STEEL BARS UP TO 9 FEET LENGTHS IN FLAT, 
ANGLE OR CHANNEL SECTION, 


ALL DRILLING, TAPPING, FORGING AND FITTING ABOLISHED. i 


Write WELCO PATENTS, 150 Alma Street, BIRMINGHAM, Sole Makers 4 Patentees. 


W ELECTRIC WELDING. 
it SAVES 75; 


SOLDER 
USED FOR 
FUSE WIRES, 
CABLES 


AND 


WIRES ы. А 
Of ali F 1 ae d | 


Deecriptions. T . " " 
OTHER SIZES FROM F ТОЁ. | 


Send for List and Full Particulars. 


iini COURTNEY ‘n: 


ASHBROOK WORKS, LONDON, N. 


WIRE ^о ТАРЕ 


— For — 


2 v асац 3B on — boar. buckles, &c., at the ELECTRIC HEATING DEVICES, 
It also remi ves the speut of the weld so that the weld is ELECTRIC RESISTANCE UNITS, 
almo t invisible 1 Н а^ Ing the machine and ALL NICKEL ALLOY REQUIREMENTS. 
„ылд Petition with hand forging this machine actually PURE NICKEL, 

| И NICKEL-CHROMIUM, 

75% to 86% NICKEL-MANGANESE, ONEL 
in | ion costs NICKEL-COPPER, ETAL 
Sen our samples and we will show you what we can NICKEL-CHROME-STEEL, 
save NICKEL-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. Mills: Morristown, New Jersey, U.S.A. 
Cable Address: Elalco, New York. Codes: АВС. (Sth Edi); Le 
London Office: 8, CHANCERY LANE, М.С. 


MANUFACTURERS OF M.P. WELDERS. 


MARRYAT & PLACE, 


28, Hatton Garden, London, E.C.1. 
Ln - 
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THE FLUXITE 
SOLDERING SET 


contains a special ‘‘smali- 
space " Soldering Iron with 
non-heating metal handle, 
a Pocket Blow Lamp, Solder, 
full instructions, &c., and 


FLUXITE 


—THE PASTE FLUX THAT 


SIMPLIFIES SOLDERING 
SAMPLE SET b, fen, 10/6. 


Fluxite can be had of all Ironmongers, in Tins, 8d., 1/4 d 2/8. 


FLUXITE, LTD., — 


DESK FANS 


Ia in. , 16 im. IN STOOR. 


PURIT SPECIALTIES, LTD., === еее. 
т ——— 
ELECTRIC CABINET WORKS, 


RAILWAY STREET, BILSTON. 
( Proprietors : JAMES POUL TON ‹ 4 SON.) 


Electric Bell Boxes. Fuse. ЕАУ Battery Cases and General 
Woodwork made to requirements. 


UN De 
W f » E РЕ * $ ADS 
* vo ER SAVER Жел "n v3 * 


FOR Power USERS" > 

23 

CHAIN DRIVING ¢ 
IS BOOMING. £ 
| Я | 
wed 11 чє чч Ss — —— — — ——— —ä—i4ẽ— G j 
(©, A 
© WESTINGHOUSE - MORSE © 
8 (ROCKER-JOINT) i$. 
: ROCKER OOM $ 
? ^ CHAIN DRIVES e 
c ensure that all the advantages which chain 3) 
2 driving should give are ге; ally secured. rj 
+ IN ALL SIZES pt 
@, 1/4 H.P. — to — 5000 H.P. S. 
d х RA ^s our NEW DESCRIPI УЕ МАТ TER now @ 
bal schen SETS rj 


THE 
e WESTINGHOUSE MORSE 
| CHAIN COMPANY. LTD. 


LETCHWORTH. 
HERTS. 


NORTHERN DISTRICT OFFICF : 


STANDARD BUILDINGS, CITY SQUARE, LEEDS. 


LONDON REPRESENTATIVES; 
 BEDBROOK & SEDDON, 39, Victoria St. DS COEMINSTER, S. w. i. 


HAVE YOU OUR LATEST CATALOGUE ? 


BETTERWAY SPECIALITIES. 


£1 Gs. 84. 


Your WHOLESALER 


can supply this Fitting for 41 6s. 8d., 
complete as illustrated, with 


SiLK FLOUNCE, 


SILK LINED, 
BEAD TRIMMED, 


in Light Red, Dark Red, Rose, Green, 


Gold or Blue. 


OXIDISED COPPER, SATIN BRASS 


OR ANTIQUE BRASS FINISH. 
3 ft. over all. 


If you would like a Sample send 
41 6s. 8d., and mention the name of 


your Merchant. 


ILLUSTRATED CATALOGUE ON REQUEST. 


SOLE MANUFACTURERS : 


FICELSIOR SHADE MANUFACTURING CO., (Dept. ‘A. » NOTTINGHAM. 


1, Hound’s Gato, 
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There are no "extras" to a 
BROOK  quotation—the price 
quoted is fixed for 7 days, and 
you can safely base all your calcula- 


tions upon it. 


Е. BROOK, С°: 


EMPRESS WORKS, 


HUDDERSFIELD. 


BROOK’S DRIP PROOF MOTOR. 


A.C. only. 


MANCHESTER : LONDON : ' | LEEDS : 
54, CORPORATION ST. 11, QUEEN VICTORIA ST., E C. 4. 49, BASINGHALL ST 
Telephone : CENTRAL 6264. telephone :—CITY 4468. Telegrams: “ Phasebroo, Phone, London.” Telephone : LEEDS 23396. 
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THE BEST ON TEST. 


The Trade Mark known 


Every Home 


A FEW 
UNIVERSAL 
ELECTRIC All Prioes 
ia ича LABOUR SAVING APPLIANCES abe ell 


“UNIVERSAL” FACTORS 


CAN SUPPLY FROM 


E 902.—Iron. 
4 lb—£1 2 6 
5 lb—£1 2 6 
6 1b.—£1 3 3 


ADVERTISING FOLDERS, SHOWCARDS, 


IN PRODUCTION. 


E 966.—6-cup size Peroolator. 
E 964.—4-cup „ " 


Sole Agents: 


L. С. HAWKINS & CO. N., N54 


114/116, CHARING CROSS ROAD, LONDON, W. C. 


FAOTORS г 
Manchester: 
BAXENDALE ER CO, Ltd. - Miller Street. 
Dept.) 
Liverpool : | | 
BAXENDALE BROS. Ltd. - 29, Harrington Street. E 9940.—6-Heat Hot Pad. 
ull: S. 
T. BEADLE & CO, Ltd.- - 3, Castle Street. 


Newcastle : 
BRITISH ELECTRIC AND 


MANUFACTURING CO. 2, St. Nicholas Buildings. 
Glasgo | 
Ned - & CO., Ltd. - - 28, West Campbell St. 
Edinburgh: 
BAXENDALE & CO., Ltd. - St. Andrew Square. 


pos RUSSELL & CO. Ltd. 15, Welington Street. 
T London : 
BROMPTON & KENSINGTON 254/260, Earl's Court 
ACCESSORIES CO. - Road, S.W. “со, 
A. EMANUEL & SONS, Ltd. - Manchester Sa- W. 1. 
ELECTRICAL SUPPLIES/CO. 233, Tottenbam:iCourt 


E 9811.—4-Heat Range. Ltd.- - - - Read, W. I. E 945.— Tosater. 


£1 10 9. 
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IGRANIC 


ELECTRIC 


PUSH-BUTTON 
SPEED CONTROL 
MACHINE TOOLS 


AND PRINTING PRESSES. 


The Control that 
Helps Output 


By speeding up to their fastest safe limit all operating 
functions. 


By reducing the operator's task in starting, stopping 
or changing speed, to the simple pressing of a button 
at the working position. 


By enabling speed to be altered without stopping or 
withdrawing the tool. ө 


The Control that 
Abolishes Electrical 
| Breakdowns 


By making every operation entirely mistake-proof and 
fool-proof. 


By automatically governing the rate of acceleration 
and deceleration. 


By preventing injurious overloads without shutting 
down. 


The Control that 
Reduces Fatigue 
By eliminating many change speed gears. 


By ensuring correct control without diverting the 
machinist's attention from his legitimate work. 


By giving complete command {тот the working 
position. 


The Control that 
Wins Confidence 


By high quality of construction and freedom from 
breakdown. 


By uniform success in operation. 
By good reports from numerous users. 


IGRANIC ELECTRIC С° L7 


147, Queen Victoria Street, 


LONDON. = Works: BEDFORD. 
Branches : 

30, Cross Street, 50, Wellington Street, 

MANCHESTER. GLASGOW. 


No. 260—Speed-Regulating Controller. Reversible and 
non - reversible for direct -current motor drive. 
Gives wide speed range above and below normal. 


IGRANIC 


No. 450-65—Non-reverse Push-Button Station. Can be 


mounted лп any convenient position on the machine. 
Addstional stations can be provided for multiple 
control, 


Printed by Witaiam Cate, Lro., 147-150, Saffron Hill, Е.С. 1, and published by the ELEcTRICAL Review, LTD., 4, Ludgate Hill, London, Е.С. 4. 
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AMALGAMATED 


AND NOW 
MANUFACTURING THE 


BEST ACCUMULATOR 


ON THE MARKET. 
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PRITCHETT & GOLD 


AND 


ELECTRICAL POWER STORAGE CO., LTD., 


50, каш еды GARDENS, VICTORIA, LONDON, 8.W.1. 
Tele ne: Telegrams: 
Victoria — ү lines). Storage, Sowest, London.“ 
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DECORATIVE 
ELECTRIC LIGHT 
FITTINGS 


in all Metals and Finishes. 


HALL LAMPS, PENDANTS, CEILING FITTINGS, 
ELECTROLIERS, BRACKETS, TABLE STANDARDS. 


Ae ime T 97 
|1" | 
Ww. 


mile A 
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Are you an 


A. A 5s. il 
E» а р iji 
— : ч. 
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STOCKIST ? 


If not, write for Pamphlets 
of the XCEL Family— 
XCEL IRON, 
XCEL KETTLE, 
XCEL COOKER, 
The All British Electrical 
Apparatus. 


THEY BRING REPEAT ORDERS. 


| BIRTH.— On the 1st June, 1920, | 


DRAKE A206. 


WM. MCGEOCH & C0., L”. 


Kleotrical Engineers and Brassfounders. 


Head Offices and Showrooms: Works : 


DRAKE G GORHAM WHOLESALE| | 22 weet compton stn Warwick won 
BIRMINGHAM: 


to the Xcel family, a Wire- Drawn 
Lamp, ; Cousin to the above. 


GLASGOW. 
LONDON - 67, Long Acre, W.C. 2. ез: 
МАМСНЕВ А ; А g Picsadiily. | — 
cog 50 „ Street. 90, Charing Croes Rd., 30, Cloth Market, 
NEWCASTLE 


LIVERPOOL . . А Gia, Bold Street. LONDON, W.C. 2. 


I ELECTRICAL REVIEW. | = = 
LEE. 


Points that Matter. 


When you A а motor— buy a 
Quality Motor —one with a rep- 

utation to maintain — like a 
ce Cry pt о.” | 
Examine a Crypto machine, 
and you will be struck by the 
rugged strength, the ample pro- 
portions, the attention paid to 
detail—all of which tend to ensure 
long and satisfactory service. 
We'd like to quote you. 


Tre Cons Беа Co, La. — 


Dept. C, ãĩ Crypto Works, 
Acton Lane, Willesden. 
LONDON, N. W. 10. 


Wires: “ Commutator-Harles-London.” 
Phone: 2240 Willesden (4 lines).— 


JB 


 BOOTHROYD MOTORS. 


ТЕГЕ КОКЕ: BOOTLE 420 
GRAMS: " COMMUTATOR, LIVERPOOL." 


These Machines are the Result of over 20 years' Experience in the design and manufacture 
of Direct Current Dynamos and Motors. 


R RELIABLE. 


Send your Enquiries for 


Agent for Birmingham and District : 
DIRECT-CURRENT MOTORS & DYNAMOS зо. 
| Meese. PURIT SPECIALTIES, Ltd., 
Н. T. BOOTHROYD, Ltd. 27, Park Street, Birmingham. 


Works :—BOOTLE, LIVERPOOL. . , Telephone: Central 2006. 


Dod 


uo — 
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CONTRACTORS’ COLUMN. 


(The following information is published in the interests of electrical 
idera is incurred tn the о this column. and 


 ALDERSHOT Schools and handicraft centre for the U.D.C.; the Clerk. 


ALLOA.—Extensions, Municipal Buildings; Burgh Surveyor. 

ALTHORPE e Sc araa for the Southern Cotton & Oil Co. (C -eat 
Britain), Ltd. 

AMBLECOTE (Se asci S Foundry: Old Wharf Road, for Jones & 
Attwood, Ltd. 

ANNAN.—Houses for the T.C.; J. B. Gladstone, architect, 100, High Street, 
Lockerbie. 

AYR.—Extension of tuberculosis hospital (£4,750); J. Young, burgh surveyor. 

BANBURY.—Works for Fenton & Radcliffe, Coventry. Houses for the T.C.; 
H. E. Jarvis, architect, Rotherham. 

BARNOLDSWICK.—New Sunday school premises for Trustees, Congrega- 
tional Church. 


 BATHFORD.—Additions, North Bridge Street, for the Bathgate Bonanza, Ltd. 


BATLEY CARR (Yorks.).—Bank, Town Street, for the London Joint City & 
Midland Bank, Ltd., London. . 
BEDFORD.—Kinema, Mill Street, for the Bedíord Picture Theatre Syndicáte. 


BIRKENHEAD.—Alterations, 112, Grange Road, for Bairnson & Nolan, out- 
fitters. Alterations and additions to the Infirmary, Tranmere 
Road, for B. of G.; E. Kirby & Sons, 5, Cook Street, Liverpool. 
Alterations, 340-348, New Chester Road, Rock Ferry, for Messrs. 
Austin, house furnishers. 

BIRMINGHAM.—229 houses; F. T. Cox, Housing Director, Market Buildings. 
Moat Lane. 


BIRTLEY (Co. Duxnaw).—Bank, for Barclay's Bank, Ltd. 


BLACKBURN.—Conversion of old Conservative Club premises, Clayton 
Street, into Jewish Synagogue; Rabbi. 

BOURNE END (Bucks.).—Alterations to the Railway Hotel; Mr. Rowe, 
architect, Marlow. 

BOWLAND.—Housing scheme for the R.D.C.; H. Gradwell, architect, Black- 
burn. 

BRAMPTON (CuxsERLAND).—Cottage hospital for the War Memorial Com- 
mittee; T. Beaton, hon. secretary. 

BRIDLINGTON.—Extension of Prince’s Parade with block of premises; 
Borough Surveyor. 

BRIGG (Lincs.).—Alterations and new show rooms for J. E. Green, house 
furnisher, Bigby Street. 

BRIDGNORTH (Sor). houses for {һе T.C.; the surveyor. Alterations 
for Lloyds Bank, Ltd., London. 

BURNHAM (Somexset).—Houses for the U.D.C.; the surveyor. 


BURNLEY.—Art gallery and museum, near Bank Hall; Exors. of late J. W. 
Thompson, J.P., Oak Bank. 

BURTON AGNES (Yorks.).—Reinstatement Burton Agnes Hall; Capt. T. L. 
Wickham-Boynton. 

BUXTON.—Reconstruction of Midland Hotel and the Natural Baths (£25,000); 
Surveyor to the Council. 

CALY BREET ens scheme for U.D.C.; W. Walker, Surveyor to the 

il 


nci e 

CARLISLE.—Electric light installation, Holy Trinity Church; Rev. R. W. A. 
Ecroyd, vicar. Bank premises, Devonshire Street and Lowther 
Street. Alterations, Victoria Hotel, for F. Fairbairn; $. W. В. 
Jack, architect, 19, Lowther Street. 

CARLUKE (Co. Lanark).—Housing scheme (54 houses) at Sandy Road; A. W. 

aterson, District Clerk. 

CASTLE-DOUGLAS.—Houses for the T.C.; W. F. Crombie, architect, Ben- 
more, and 98, Irish Street, Dumfries. 

CHESTER.—Headquarters and hostel for the V. M. C. A.: the secretary. Handi- 
craft centre, Training College, and extensions to County Schools 
(215,000), for Cheshire, E.C.; Mr. Beswick, County Architect, 
Chester. 

CHIRK.—Housing scheme; Bervington, Son & Watney, architects, Prudential 
Chambers, Wolverhampton. 

COBHAM.—24 houses for Epsom R. D. C.; L. Martin, architect, Waterloo 
Place, Pall Mall, PN. 

CREWE.—Pavilion at Earl of Crewe Hotel, Nantwich Road; licensee. 

DEWSBURY.—Extension of the Technical Schools (£17,500); Secretary to the 
Education Committee. 

DOBCROSS (SapDLgwORTH).—Weaving mill extensions; Co-operative Whole- 

- sale Society, Balloon Street, Manchester. 

ECCLES.—Additional Municipal Offices; Borough Engineer, Eccles. 

EGHAM.—Extensions to Isolation Hospital for the U.D.C.; the Clerk. 

ELLESMERE PORT.—New labour hall for Trades and Labour Council. 

ENNISKILLEN = oip: hospital at the Royal School; Secretary, Portora 
War M al Committee. 

ESTON (MipouzsasRoUcH).—Houses for the U.D.C.; surveyor. Premises, Ann 
Street, for the Co-operative Society; the secretary. : 

FARSLEY (Yorks.).—Garage at Stanningley Hall for Wilson Lodge. 

FAVERSHAM.—Extensions, West Street, for Timothy White Co., Ltd., 
chemists, Portsmouth. 

FIPESHIRE 0 at Rosyth (£35,000); R. H. Motion, architect, Dunferm- 
ine. 
FLEETWOOD.—Additional warehouses; L. & Y. Ry. Co., Hunt's Bank, 

Manchester. 

GATESHEAD.— Bakery for the Gateshead erative Society, Ltd.; Archi- 
is Department, C. W. S., West Blandford Street, Newcastle-on- 

yne. 

GLASGOW.—Picturg house, 480, Lanchiehal Street; Ideal Improvement Syndi- 
cate, Ltd., London. Offices for the Lanarkshire E.C.; the Clerk, 
Glasgow. 

GORTON.—Extensions; Beyer, Peacock & Co., Ltd., engineers. 

HEMSWORTH (Yorks.).—Conversion of Hemsworth Hall into а secondary 
school for West Riding Education Authorities; Architect, Educa- 
tion Department, County Hall, Wakefield. 

HENLEY-ON-THAMES.—Houses for the R.D.C.; Willcox & Greenaway, 

ў architects, 11, Friar Street, Reading. 

HEXHAM.—Houses, &c., Hexhamshire Estate, for Northumberland C.C. 
(£30,000); A. P. Ker, County Land Agent, Moot Hall, Newcastle- 
on-Tyne. 

HIRWAIN (AszRDARE).—150 houses for the Vaynor and Penderyn R. D. C.: 
F. T. James, clerk, 134, High Street, Merthyr Tydfil. 

WOOLE (Cuester).—Counci! Chamber and Offices, 160 houses, for the 
U.D.C.; F. Davies, architect, 14, Newgate Street, Chester. 

HUDDERSFIELD.—Extension of Britannia Works for J. Hopkinson & Co., 
Ltd., Crosland Moor; J. Ainley, architect, 3, Chapel Hill. 

HULL.—Reinstatement factory and warehouse, Queen Street; T. J. Smith & 


Nephew. 

KILMARNOCK Alterations to 38, John Finnie Street for Lymburner & 
Bryson, tailors. Buildings for J. & M. Craig (Shanks & Co., Ltd., 
proprietors) (25,000); the manager. 

RRR of Ribby-with-Wrea Church; secretary to the Church 

ncil. 

LANCASTER.—Detached residence, Hest Bank; 
tects, 43, Church Street. 

LEEDS.—Enlacgement of laboratory accommodation at the University; Secre- 
tary to the Senate. 

КЕТИ САН, Market House, Tolbooth Wynd, (ог 

rapers. 

LONDON, W.C.—Extensions at the Cosmo Hotel, Southampton Row, for 
Cosmo Hotel (London), Ltd. M. Vincent, Managing Director. 

(Bermonpsey, S.E.).—New baths and wash-houses; Borough Surveyor. 
(StratrorD, E.).—Additions to Central Secondary School; 
Jacques, architect, 2, Fen Court, Fenchurch Street, E.C. 


MANSFIELD.— Premises, Bancroft Lane, for the Mansfield and Sutton Co- 
operative Society, Ltd. 


Jackson & Jackson, archi- 


Mesers. Jeffrey, 


contractors and others who are seeking for o 
ever саге is taken to ensure that the information new and 


s for new business. 


accurate, 
ed. and chere the amount of information to be handled i9 very 


Bditers. they will be fully investigated.) 


RAINFORD (Sr. Hans). Houses for the U. D. C.; Biram & Fletcher, archi- 
tects, George Street, St. Helens. 

RICHMOND-ON-THAMES.—Additions to Devonshire Lodge, Petersham 

oad; E. J. Partridge, architect. 

RICKMANSWORTH (Hznrs.).—5À9 houses for the U. D.C.; S. Dawe, archi- 
tect, High Street. 

RUFFORD (MANSFIELD).—150 houses for the Southwell R. D. C.; the clerk. 

RUSHDEN (NonrHANIS.).—49 houses for the U. D. C.; the surveyor. — 

ST. HELENS.—Glass works exterísions; Pilkington Bros. 

SACRISTON (Co. DumHAM).—Probable rebuilding of Daisy Hill Cooperative 
Stores, Witton Gilbert (damaged by fire, £40,000) ; General Man- 


ager. 

SILSDEN (Vonxs.).—Council school, Hothfeld Street, for W.R. County 
Council; Education Architect, Wakefield. 

SLOUGH (Bucxs.).—Motor body works, Wexham Road, for the Motor Trans- 


rt Co., Ltd. 

SOUTHAMPTON.—New Taunton School for the Borough E.C.; the Clerk. 

SPENNYMOOR (Co. Durnam).—Enlargement of school, North Road; A. J. 
Dawson, Director of Education, County Education Offices. 

STAFFORD.—New church in Weston Road, adjoining Littleworth School; 
Rev. J. R. Lumb, priest - in charge, St. John's Church. 

STOCKTON-ON-TEES.—Brickyards, Grange Farm, for R. Blackett & Sons, 
Darlington. 

STOKESLEY.—Tuberculosie sanatorium for West Hartlepool and Middles- 
brough T.C.s. | 

STOURBRIDGE.—Premises, Hagley Road, for A. Orford. Additions to the 
Plough Hotel, Wollaston, for Mitchells & Butlers, Ltd., Oldbury. 
Workshops and stores, Green Street, for E. Baylie & Co., Ltd. 

STRATFORD-ON-AVON.—Reconstruction of premises, 17 and 18, High 
Street, for the T.C. 

SWANSEA.—Saw mills, &c., East Dock, for John Lewis & Co. (£90,000). 

THORNTON.—School, for the East Riding of Yorks E.C.; J. Bickersteth, 


clerk. 
TRURO.—Houses for the T.C.; the Surveyor. 
WAKEFIELD.—Addition to Albion Mills, Horbury Bridge; Marriott, Son 
and Shaw, Church Street Chambers, Dewsbury. 
WALKDEN.—Bank premises (junction of Bolton Road and Manchester. Road); 
managing director, Union Bank of Manchester. 
WALTON-LE-DALE.—Workshops in Moon Street, Bamber Bridge, for J. 


ее в 
WARRINGTON.—Extensions; Dallam Forge Со. 
WATFORD.—Box factory, Delectaland Works, for the Watford Manufacturing 


| Co., Ltd. 
WENDOVER (Bucks).—30 houses; T. E. Theakeston, architect. 
WESTHOUGH TON] матау and child welfare centre; surveyor 10 
D. 


WHITBY.—Salvage works at Spital Bridge; Surveyor to U.D.C. 

WINDSOR.—Alterations, &c., 5, 7, and 9, Sheet Street, for Burfoot & Son. 

WITHNELL (near CHoRLEY).—Club premises (22,000); Secretary, Discharged 
Soldiers’ Federation. 

WOBURN SANDS (Beps.).—Saw mills, for the Kensington Timber Co. . 

WOODSTOCK (Oxon.).—Houses, for the T.C.; H. J. hite, architect, 21, 
Staverton Road, Oxford. 

WORSLEY.—Rebuilding at Worsley New Hall; Lord Ellesmere. 

WREXHAM.—Alterations, &c., to the Wynnstay and Bloesoms Hotels, for 
Bent's Brewery Co. Labour Exchange premises (£90,000) for the 
Ministry of Labour. 

YORK.—Reinstatment St. Maurice's Church, Monkgate; the Vicar. 


CITY 
sum PLANTS. 


. Te 1l KILOWATTS 


BRITISH BUILT. 


Enquire for spect Trade Terme 


5540, п 
Миз. 5541, Holb., London. 
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SILUMINITE 


FOR HEAT AND ELECTRICAL RESISTANCES. 
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The Green 
29 SOUTHALL. 


THE SILUMINITE INSULATOR CO., LTD. MIDDLESEX. . 


, 
: Evershed's 
For Direct ! These instruments 
" L ЕЕ re self-contained. 
The ranges of the 
and Ammeter 
‘ ltered by a sp | 
Alternating Вовна: фагы! 
The OV ts 
Currents. го 


EVERSHED AND 
VIGNOLES, LTD., 


Acton Lane Works, Chiswick, London, W. 4. 


TEAK BOARDS AND PLANKS. 


MAHOGANY BOARDS. 


qq, 


R. M. TURNER & HUNTERS, LTD., 


Wansbeck Road, Victoria Park, 
LONDON, E.9. 
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DRUMS! zzz: 
DRUMS!! 
"x DRUMS!!! 


EAMES BROS., wemacty’niw. 


CARRON 
BRNO ELECTRIC COOKING 
^" APPLIANCES 


TERON 


Are accepted as the type 
par excellence, and embrace 


STEAMING OVENS, WATER BOILERS, 

RANGES, COOKERS, HOT CLOSETS 

and CARVING TABLES, GRILLERS, etc. 
i Installed in the leading 


HOTELS, RESTAURANTS, HYDROS, HOSPITALS 
and INFIRMARIES, INSTITUTIONS, SCHOOLS, 
INDUSTRIAL CANTEENS, STEAMSHIPS, etc.. 
and adopted by H.M. Government. 
On view at the Company's Berners Street Show- 


rooms, where particulars can be obtained. Write 
for No. 24G Free Illustrated Pamphlet. 


(ARRON COMPANY 


orem сплата "р 
Works —CARRON, STIRLINGSHIRE. 
Branch Works—Fheoenix Foundry, ‘SHEFFIELD. 


Showrooms—Lownpon: 15, Upper Thames Street. E.C.4, and 50. 
Bei ners Street. W. I: also at LivERPO. IL. GLASCOW. EDINBURGH, 
BRisroL, NEWCASTLE-ON-TYNE and BIRMINGHAM. 


CONSOLIDATED CONSTRUCTION 
COMPANY, LIMITED. 


AMALGAMATING THE CONSTRUCTION DEPARTMENTS OF 
DICK, KERR 2 CO., LTO., and J. d. WHITE & Co., LTD., 
9 CLOAK LANE, CANNON ST., LONDON. 


UNDERTAKES CONSTRUCTION CONTRACTS 
OF ANY MAGNITUDE OR DESCRIPTION IN 
THE UNITED KINGDOM OR ABROAD. 


Agents іп Argentine. Australia. Brazil. China. Ecuador, Mexico, 
New Zealand, United States Uruguay Venezuela, etc. 
Also conneotions in all countries. 


CONTRACTS EXECUTED BY CONSTITUENT COMPANIES 
— EXCEED £20000000. — 


CABLE CONNECTORS 


(PATENT FLURY), 


GREAT SAVING OF LABOUR. 
Quick and Easy Fitting—no Soldering, 


APPLY FOR SAMPLES AND OFFERS TO— 
THE DELTAVIS CO.'S Sole Agents: 


C. MEIER-MATTES & co. 


Cannon Street Bulldings, London, E.C. 4, 


TELEPHONE: CITY 3376. 


Leading Suppliers of Swiss Precision Parts, Metal Sorews, &c. 


No. 434. 
COMBINED GRILLER and HOT CLOSET. 


Specially made for fixing into a fireplace or recess. Com- 
prising Three Grilling Compartments, Hot Closet, full length 
and depth of apparatus, heated by spare heat from Grillers, 
complete with Tile Surrounds. Each Grilling Compartment 

is independently controlled. 


[мезо cocus ber STANDARD AND MINIATURE, 


[ 3 iso GENERAL ACCESSORIES 
MM FREDERICK RYMAN, Um 
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е9 | 
SALE of М 8 О 8 d si 
Surplus Government Stock of absolutely new mio, | 3 


FULLER'S BLOCK ТҮРЕ 


ACCUMULATORS 7 ЗТЕАТІТЕ - 
AT MUCH BELOW MANUFACTURERS' PRICES. 1 п 5 11 1 A t О Y S 


Metam FOR ACCURACY 


in Teak Case, 
саза аке» Now used by many of the leading electrical manufac- 
and solid Leather turers, insulators of Steatite are recognised as vastly 
superior to those of any moulded material. Steatite in- 
1 » sulators are MACHINED to shape and size and can 
eu itiug impossible. b tur d t | | О ә 
10 volt, 30 amp. e tu ne out as accurately as meta parts. ur unique, 
# (actual)complete experience of the manufacture of Steatite components ; 
e extends over half a century and we shall be pleased 7 
outaide Terminals to quote for quantities of any design on receipt of, 
and solid Leather drawings. 
внер Write to-day for BOOKLET & SAMPLE. 


e Wilt hold their charge WM. SUGG & C0., LTD., | 


, or ° 
Re-charged for a few 
pence, 
Agenta required. Ranelagh Works, Chapter St. S. W. 1. 
Phone : Vic. 2665. 


No plates to buckle. 
Internal short - etr- 


| 8-cell, 6-volt pattern. 
Suitable for Motor Lighting, Garage, Shop, Store, 
Stable, Cellar, Greenhouse, Yacht, Houseboat, &c. 


This offer cannot be repeated. 


CITY ACCUMULATOR Co., 
75, GREAT EASTERN STREET, E.C. 2. 


TELEPHONE: 1888 CLERKENWELL. 


OXYGEN FOR THE CUTTING & | 
2 WELDING OF METALS 


F You are not yet making use of Oxygen for Cutting, and 
the Oxy-Acetylene Welding Process, or wish to hear 
of the latest improvements in both, write to the British 

Oxygen Company. 


The British Oxygen Company, the Founders of the 
Oxygen Industry, have highly-equipped and up-to-date factories 
in all the important British Industrial Centres capable of 
producing over 


1,500,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Gt. Britain of 

OXYGEN METAL-CUTTING APPARATUS; OXY-ACETYLENE, 

OXY-HYDROGEN AND OXY-COAL GAS WELDING BLOW- 
PIPES, HIGH-PRESSURE GAS REGULATORS, ETC. 


For Catalogues and Full Particulars apply to any of the 
Company's Works :— 


Elverton Street, Westminster, S. W. Perry Road. Coventry. 

North Wembley, Middlesex. Great Marlborough St., Manchester. 
Tunnel Avenue, East Greenwich. Rosehill, Polmadie, Glasgow. 
Shields Rd., Walker Gate, Newcastle. East Moors, Cardiff. 

Lower Walsall St., Wolverhampton. Savile Street, Sheffield. 

Warton Road, Stratford, E. Bromborough Port, Nr. Birkenhead. 
Saltley, Birmingham. 


THE BRITISH OXYGEN CO., LTD., 


Elverton Street, Westminster, London, S.W. 1. 
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The New Eccles Rubber Works, Ltd., 


Aneta. ECCLES, MANCHESTER. TERTE, 


Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, 


Magneto Parts, Distributors, Slip Rings, &c. 
Accumulator Boxes, Fork Separators, &c. 
вр Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, 
Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. 


Chemical Vessels Lined for Protection against Corrosion. 


AGENTS : 
LONDON: Messrs. LAWLER, AYERS & CO, Lid, __ BIRMINGHAM: Messrs. BILL & BERRY, 
1. Broad Street Place, И.С. 2. $8, Constitutten НШ. 


ae ee — ̃— = 


BBS eT e 


SWARREN, LIMITED, 


Electrical Power Engineers. 


ARMATURE WINDING 


General Repairs to “Electrical Machinery. 
PROMPT DELIVERY, 


MOTORS, A.C. & D.C. 


et — = 


In Stock. 

Offices and Works : Showrooms : B irish Office : 
9 to 12, PHCENIX PLACE, 52 & 54, THEOBALD'S ROAD, MONASTEREVAN, 
HOLBORN, W.C. 1. HOLBORN, W.C. 1. Co. KILDARE. 

phone: HOLBORN 1164. MUSEUM 6064. | 
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HE Lalley Light Plant 
consists of a Petrol 


Engine directly connected 
to a Generator with а 16- 
cell storage battery. It is 
water-cooled and silent. 

It is started by a switch 
and stops automatically 
when the batteries are 
charged. It is perfectly 
simple to operate. Com- 
bines economy with absolute 
efficiency. 

Write us for full particulars. 


STUDEBAKER LTD. 


(LIGHTING PLANT DEPARTMENT), 
117-123, Great Portland Street, 
LONDON, W.1. 


Tele E. e м с ш © Studebaker, Wesdo, London." 
Telebhones : - . Mayfasr 5104 (4 lines.) 


THE NEW HOUSES 


WILL REQUIRE LIGHTING. 


All this agitation over the building problem — 
how does it affect you as a business тап? 
Have you made provision to meet a demand 
which will undoubtedly occur as a result of it ? 


The modern householder demands electric light. 
Other methods of illumination are of the past. 


Labour-economy is in the air and more and 
more domestic machinery is driven by electricity. 


The present demand for the Lalley Light 
and Power Plant will increase with the 
spread of the ideal home movement. 


Price, complete with Battery, 
Switchboard, Water Tank, &c., 
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Contractors to Н.М. Government. 


Established 1814. 


FEEDER PILLARS. 


Please EXE Soil Ж with 
give as я divided 
us up 
your — interiors, 
Enquiries &o., &C., 
for also 
odd for 
sizes doors 
whether and 
taller frames 
or for 
shorter briok 
or chambers. 
. Nc. #326 (Registered Design) 
“MADE IN SEVENTEEN STANDARD SIZES. 
BUT QUOTATIONS ALSO ре d 
ANE GIVEN FOR OTHER SIZES. MEAE 
Makers of 
These Pillars are of very nice appearance, are thoroughly 
all kinds of povided; ‘and are very efficiently ventilated. Each Pillar is 
RMER rovided withztwo doors, hung on massive ornate malleable iron FEEDER 
aid hinges pivotted on ё in dia. Brass Pins, and each door is fitted * 
PILLARS. with a good Brass Lock. The first six sizes measure 4 ft. high PILLARS. 
overall above ground, the next 5 sizes, 4 ft. 3 ins. high, and 
size 5, 4 ft. 9 ins. high above ground. The under ‘ound part of 
all sizes is 1 ft. 3 ins. long. 
LAM Р Inside Dimensions. Glear Orning of Doors. LAMP 
dum Mi i Size \ 19 x 12 ins. 88 x 15 ins. 
| „ fa. '9 x 14 ins. 83 x 16 ins. 
. 4 15 21 x 12 ins 83 x 17 ins ЕЕ: 
9 2 21 X 14 ins. 83 x 17 Ins 
"Гаа. 21 x 16 ins. 83 X J7 ins. 
| e, ac 21 x 18 ins. 33 x 17 ins. 
BRACKETS. : xi 2р .. 25 x 14 ins. 36 x 21 ins. CORONAS. 
e З .. 25 X 16 ins. 56 x 2] ins. 
| „% Ja . 25 x 20 ins. . 86 х 21 ins. 
s ЗЫ „ 21-х 16 ins. 36 x 27 ins. 
ВЕЕ С СЕЕ 
i ә 2 oes x 4 ins. х: ina. 
CARRIERS. " 6 — 42 x 24 ins ооо MANHOLES. 
Ө . e Ž cr 36 x 30 ins 46 x 30 ins 
«a B, .. 12 x 30 ins 46 x 36 ins 
н 9 36 x 36 ins. 42 x 33 ing 
1 10 36 x 80 ins 42 x 83 ios 


YOUR 


ONLY . ADDRESS : 


ENQUIRIES SOLICITED. s 8 OLICITED. 


HARDY & PADMORE, HARDY & PADMORE, LIMITED, 


WORCESTER, ENGLAND. 
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Power Station Switchgear. 
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TZALA A 


Substation Switchgear. 


Distribution Gear. 
— ү 1 p ' M 


Armour-clad 
Throughout. 
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Pillar Type Switchgear. 
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Plugs. 


Fuse Boxes. 
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Motor Starters. 
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HALF-WATT LANTERNS 


OF EVERY DESCRIPTION. 


INDIRECT FITTINGS. WE CAN SUPPLY 


We have a good range All Conference 
of Indirect Fittings Lamps at 
with Alabaster, Radiac Recognised Trade 
and Moonstone Bowls. Terms. 


IN ALL SIZES. | LARGE STOCKS. 


Please send us Your Enquiries. Satisfaction Guaranteed. 
ESTABLISHED 1839. 


J. & W. B. SMITH, Ltd. 


15, 17, 19, 21 & 23, Farringdon Road, LONDON, E.C.1. 
е LONDON. GLASGOW. MELBOURNE. PARIS. BRUSSELS. 
| "mum | HH HI IE DE UO BU JI PUT [E DUI UL DI TD DE DEL DU D DUE DT DE PIT ШШШ ШИ IRL ШШ DUE dE M DUE BF ШОШ MI Ш HI 
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Primus Lanterns 


In Stock. 


For all sizes of half-watt Lamps. 


c Е 
| 1. etra Caec ated @ & 


Specially designed to fulfil all outside 
lighting requirements and for use in 
the most exposed positions. 


Undue Contrast Avoided. 


Good Seeing Light Provided. 
Economy Assured. 
Risk of Accidents Eliminated. 


The Wardle Engineering Co., Ltd. R 


196, Deansgate, Manchester. 25, Victoria St., Westminster, London. 


Telegrams : Chamen, Manchester." Telegrams : Nathallect, Vic, London.” Telephones : Victoria 7266. 
Telephones : 7970 and 7971 City. “ Eldrawenco, Phone, London." Victoria 9830, 9831. 
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BELLING | | ALABASTER. 
FIRES — 


regular shipments of 
ITALIAN ALABASTER BOWLS. 
also 1, 2 and 3 heat red-hot open-type On View at our Showrooms, 
bollers, bath water heaters and complete 
pressed steel cookers for domestic use. 
Write for our new Folders just issued. 


BELLING & GO., e era 
: ag Electrical Engineer, 


^ UPPER EDMONTON, LONDON, М. 18. 


BRITISH ELECTRIC TRADING CO., 
2, Percy St., Tottenham Court Road, W.1. 
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BRITISH BUILT THROUGHOUT 


The *ELECTOLITE" 


SEMI- AUTOMATIC 


Electric Light and 
Power Plant 


Four Stroke paraffin Engine develops 3 B. H. P. A 
Centrifugal Governor is fitted, entirely enclosed. 


The Engine can be used for driving Pumps or other ma- 
chinery if desired, a belt pulley being fitted for this purpose. 


WORKS ON PARAFFIN 


Starts by pressing a button, and continues to run until the 
cells are fully charged, when the engine stops automatically. 


1 ¾ ,, , . ] ˙—ð1w.. ] ꝗ ůʃòvtv ñ umẽ w · 


OF ENGINE, DYNAMO, 


> £164 9 0 
SPECIAL SWITCHBOARD, : 


* 
Ie EPUM AL ii Meer MODELO o 


Agencies may be arranged. Apply to Selling Agents for full particulars. “H.T.” Mann, Egerton & Co., Lid., Norwich. 


"m muI mu pu s»m Ш Il. T nr mr m UN uu mi T mr m uu D CUL ШШ ШОШ тр 


Selling Agents (Scotland & Wales) : Manufacturers : Selling Agents (England) : 
cow GRIER& MACKAY, Ld., | BOULTON & PAUL, LTD., MANN, EGERTON & Co., Ltd., 
—16, Carri Norwich, 
A uid Street, 135-137, Queen Victoria Street, 173, А күш London, 
London and Cardiff. London, E.C. 4. Norwich and Ipswich. x 
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| Tue Douste Dury Cooker ELECTRIC | 

m. ^ | CONDENSERS || 
AND FOR ALL PURPOSES. 

e TOASTS CONDENSERS for HIGH TENSION and WIRELESS Work. 

ө AT THE 


High-Class Condensers for Telegraph & Telephone Lines. 
MANSBRIDGE AND ROLLED FOIL TYPES. 


STANDARD CONDENSERS. 


Sole Makers of Dearlove's PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. 


— a 


THE TELEGRAPH CONDENSER CO., L” 


Vauxhall Street, Kennington Oval, London, S-E. 11. 


SAME 


- SILVERDALE MFG. CO. 


VITTORIA STREET, ST. PAUL’S, B'HAM. 
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анааан Ре amma 
Teiephone : 228. 


SPECIALISTS 
IN THE 
MANUFACTURE 
er 


$ ALTERNATING 
CURRENT 
MOTORS, 


SQUIRREL CAGE 
AND 
SLIP RING TYPES, 


FOR 
ALL PURPOSBS. 


A New Clear 
Air-Drying Varnish. 


We have brought out a new clear 
air-drying varnish called Sterling 


Copad You will find this 
superior to shellac and other 
finishing varnishes with a spirit 


base. 


Sterling “Copad”’ 


dries with a hard, glossy, flexible 
coat, and is oil, acid and moisture 
proof. Write for prices :— 


epa\ THE STERLING VARNISH Co., 
196, Deansgate, Manchester. 


PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


AS ADOPTED BY 
MANY FOREIGN GOVERNMENTS AND THE LEADING 
STEAMSHIP LINES. 


Compiete Installations for: SHIPS, 


mines, POWER STATIONS, zro., 
ON DIRECT INTERCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 
(Pioneers in Loud Speaking Telephony). 
. ELEOYRIGAL ENGINEERS AND GONTRACTORS, 


3 : OROFTON PARK. э S „És Telegrams 


959 SYDENHAM, AYALHADA, LONDON,” 


Telegrame: “ Alternating, Derby.” 


RAYNER & HEALD, LTD., 


DUKE STREET, 


DERBY. 


STANDARD PROTECTED 


SQUIRREL CAGE TYPE 


INDUCTION MOTORS 


MERCURY 
ARC RECTIFIERS 


THE 
IDEAL A.C./D.C. CONVERTERS 


HIGH EFFICIENCY. 


NEGLIGIBLE MAINTENANCE. 


GREAT SAVING ІМ BUILDINGS 
AND ATTENDANCE. 


For Particulars apply to :— 


POWER-RECTIFIERS LIMITED 


9, Old Queen Street, 
WESTMINSTER, S.W. 1. 


INDUCTION Сои. DESIGN 


M. A. CODD. 


Demy буо. 260 рр. 161 illustrations. 210. not. Postage 9d. ; Abroad 1s. 6d. 


In this book the Author's aim has been to advance the design of Induo- 
tion Coils from position of a fascinating but fragile tific Instru- 
mentio ibai of a Commeres] Everton! Арагы мы (о Чә сне 
Сей what Н did f «ерше tructors be 
able to foretell with seme асас af eee ls ener taie pe аа 
Although theoretical considerations are entered intoat some length, the 
netructienal eide is not neglected. and should be of interes! both to the 


amateur and pr onal builders. 
кисын W roles ана 8 


CONTENTS: List of Plates—Introduction— Theoretical Considerations—The 
Spark The Core The Primary Wi The Primary Tube—1 33 
Winding The . easuring Instruments and 
Mounti ватан реа Material Induction Coil 
— - Index 


E. & F. N. SPON, Ld., 57, Haymarket, LONDON, u. l. 
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Uilson, D., & Ca., Ltd. .. pup. Bi 
Gladstone, J. W. a zs ð 
Gonid, L. W. x $3 Me 

Graham, Alfred, & Со. .. Sup. 89 


Gresham Publishing Co., Ltd. dup. bet 


H adden, J. & Co., Ltd. .. 
Hull, J. P., & Sons oe 
Hall, J. P., & Co., Ltd. .. 
Haad, R. B., & Co., Lid... 
Hann & Ingle ЯР "s 
Hardy & Padmore, Ltd. .. 
Harris, A. E. & Co... a ‘2 
Harris, J. F. & G., Ltd... * 
Hart Accumulator Co., Ltd. 


Harcneli, Wilson & Co., Lid. Sup. 12 
Haslam & Stretton, Ltd. n 47 
Hatcpam Mfg. Co., Ltd... Sup, 14 
Hawkins, L. G., & Co. .. Sup. 47 
Heath & Serena .. - н 13 


Heathman, J. tl. xs . Sup. 4 
Heniey's, W. T., Tel. Works, Ld. 19 
Hick, Hargreaves & Co., Ltd. 
Higgs Bros... t" 
Hightensite, Ltd... 
Hilibar Press Ls ке ate 
Hindley, E. 8., & Sons .. 3 
Hobdeli, Way & Co., Ltd. 
Hoffmann Mfg. Co., Ltd. 
Hogan & Wardrop.. 
Hoider-Harriden, Ltd. "T 
Holmes, J. H., & o. . Bup. 6 
Hooper's Telegraph and India- 

Rubber Works, Ltd. .. Sup. 83 
ноя Asphalt Troughing Co., 

td. se 


ee 
oe ee : 


Igranic Electric Co., Ltd. Sup. 48 
Improved Solidite Co., Ltd. . Sup. 4 
India - rubber, Gutta-percha and 
Telegraph Works, Co., Ltd... 48 
Ingleby & Co., Lid. 
Isenthal & Co., Lid. 


T Sup. 89 


Í Sup. 12 
14 
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Kent, Geo., Lid. iN d { Вор. 12 
Кеу eering Co., Ltd. се 
Kirk (Wheatley) Price & Co. Sup. 15 
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Ltd. es ee ee es 46 
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Ross Courtney & Co., Ltd. "Sup. 41 
Ryman, Frederick .. 80 & Зор. 12 


St. Helens Cable and Rubber 
Co.. . se эе LJ ee 25 
Sandycroft, Ltd. .. a i 
Sax, Julius, & Co., Ltd... vs 1 
Saxonia Electrical Wire Co., Ld. 1 
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Southern Ei сігіс Co., Lic 45 
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Spicer Bros.. Lti. a m 


| Spon, V. & F. N. ví ч 19 
| Steel Tubes anu Со 'du'ts Co... 
Sterling Telephone & Electric 

B ae TA is up. 19 

Sterling Varnish Co.  .. Ре 19 


Studebaker, Ltd. .. be ur 
Sturtevant Eng. Co., Ltd. T M 
| Sugg, W., & Co., Ltd. m Ri 
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Suntigbt Mfg Co., Ltd... "t 
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| Taylor & Challen, Ltd. .. oe 
Taylor & Petters. Ltd. .. zs 2 
Telegraph Coude user CO, Ltd. 8N 


Tucker, J. H., & Co. Sup. 1 
Tudor Accumulator Co., Ltd. .. 
Turner Aspirators, Ltd. .. Вор 6 


| 
| Turner & Hunters, Lid .. ae А 
Turner Bros. oi ue : 
Twiss Engineering and Electric 
Transmission, Ltd. .. . 
i 


Underfeed Stoker Co., Ltd. 
Underwood, Lrd. . ze T 
Union Cable Co., Led. .. . 46 


Vandervelde, L. v: е 
Veritys, Lid. ia К . Sup. 1 
Victor:s Dynamo & Motor Oo.. 1 
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| 

| Walker, W. G., & Со. .. . 00 
Walsall Electrical Co., Ltd. .. 1 

Walters, Austin, & 8on .. 

| Ward & Goldstone 


es .. Sup. 8 

Wardle Engineering Co. Ltd... 37 
Webster, A. - i Sup. 1% 
Weidmann, H., Ltd... Sup. 10 
we Sup. 41 


Wells, A. C.. & Co. xa as 
Wells Electrical Co. — .. «à 8 


| Welco patents 
Wenham Lighting Co. .. (10 


Western Eiectric Co. Ltd. . 146 
Westinghouse Cooper Hewitt 
Co., Ltd. .. " pup. 38 


Westinghouse Morse Chain oe 
a u 


Ltd. P - 
Westminster Tool& Elec. Co. .. 1 
Weston Elec. Inst. Co., Li, .. 24 
White Elec. Instrument Co. .. 
White. Jacoby & Co. ee 
Wick Engineering o. 9 
Wiggins, F., & Suns .. Sup. 33 
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Wilson, L. E. T Vx T 
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and Hoist Works “a ES 
Worthington-Simpson, Ltd. Sup. 1 
Wolf, S., & Co., Lid. "E \ 
Wright Motors, Ltd. .. es 


Y ule Electric Co., Ltd... 


"ur trio Lamp Mfg. Co.. 
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Zenith Manufacturing Co. - 
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ARMATURE REPAIRS. 


Well Equipped Workshops and Testing Rooms for all kinds 


of Motor and Dynamo Rewinds and Repairs. 


W. G. WAL 


EER «Sz CO., 


TELEPHONE 1—€622 VICTORIA. 


wWiICTORIA ST. 


REIN. 
EMERY HILL S. w. 


„ — L „ A, O. _ эу u—-.nu—. 
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Е SUB.STATION PLANT. 


ANUFACTURE of Electrical Plant 
and Apparatus is specialised at the 
several works of the Company :— 

Dick, Kerr Works, Preston; Ordnance Works, 
Coventry; Phoenix Works, Bradford; Siemens 
Works, Stafford; and Willans Works, Rugby. 


ENGISH-EIECTRIC- Gas 


S~- HOUSE 
Kingsway ~London’W. С. Z 


Telegrams: " ENELECTICO WZITCENT. LONDON." Telephone: HOLBORN 830. Cab'es: "ENELECTICO, LONDON." 
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~ Braiding Machines. 


Belson Engineering Co., Ltd. 


Cabinet Work. 


Brown & Oo. 
FElectrio Cabinet Works. 
Turners & Hunters. 


3 Cable Connectors. 
Gasiam & Rtretton. Lad. 
Meier-Mattes, C., & Co. 


Phillips & Turner, Cables. 
Os ciat КО Bee Wire (Covered). 

dax, Julius, & Сө. LA. carbons 

LIT Вов Greenhaigh ee. 0 
— sd Lad. : British Fhamson-Houston Oo., Ltd. 
Bloog, Н. Electrical Supplies Oo. 
Gaderfeed Steker Oo., Lad. ral Blectrical Co., Led. 
Underwood (Manchester), Led. Мебеесћ, W., & Oo., Lad 
Wilson, L. Е. Wella 


Air Compressors. 
British Themson- Houston Oo., 144. 
5 Paeumatie Toel Oo., 


Reavell & Oo., Le. 


Air Filters. 
Wim Gooling Towers, 144. 
Premier Cooler & Engineering Co., Ld 
Prinoeps & Co. | 

Alternators. 
British Themson-Houston Oo., Lad. 
CEDE 

(Brace) & Oo., ТАД. 

Aluminium. 

British Aluminium Co., Ltd. 


Are Lamp Coupling, Winches, &c. 
8 & Lighting Equipment 
09 0 


Bleoctrie Firm. 
Hew Unien Electric Co., Lad. 
Armature Repairs. 


Ween, H., & Bon. 
Ralph Metal Co. 
Swarren, Ltd. 
Walker, W. G., & Оо. 
Weiters, Austin, & Вол. 


Armatures, &c., Rewound. 
White, Jacoby & Co. 


Auctioneers and Valuers 
(Mechanical). 
isk (Wheatley), Price & Co. 


Automatic Liquid Scale and 
Indicator. 
Avery, W. & T., Lid. 


Ball Bearings. 
Hofmana Mig. Oo., 144. 
Standard Insulator Co., Ltd. 


Batteries (Primary). 
Bell Battery Co., Ltd. 

weneral Bieotrio Oo., Lid. 
India-Rabber, G.-P.& T, W. Oe., La. 
Tee, Albert, & Co., Ltd. 
Semaphore Engineerin Co., Ltd. 
Slaughter, T. E., & Co. 

Benight Mfg. Oo., Lid. 


Batterles (Storage). 
hloride Biectrical Storage Oo., Lid. 
City Accum ulator Co. 


v, P. Battery Co., 144. 

Fullers United Electrio Werks, Lad. 
Hart Accumulator Co., Lad. 
Premier Aceumulator Oo., Lad. 
Prisehett & Gold and Electric Power 


Oe., Led. 
Tudor ulator Oo., Led. 


Bells. 


Genesal Electric Oo., Led. 
Gent & Oo., Lad. 


Belting. 
Dermatine Oo., Led. 
Indis-Robber, Q.-P. & T. W. Oo., Led. 


Bitumen. 


nie- Meriean Petroleum Oo.. Led. 
Premier Bitumen & Ashphalt Co., Ltd. 


Blewers (Portable Electric). 
Oonsolidated Pneumatio Tool Oo., 


Lad. 
geheley & Oo., Ltd. 


Books. 
General Electric Review. 
Gresham Publishing Co. 
'/Bieewo Journal. 
Pitman, Bir Isaac, & Sons. 


Gent & Co., Ltd 


Casing and Capping. 


Harris, J. F., & G. 
Haslam & 


Stretton, ТАД. 
Castings. 


Londoes Bleetric Firm. 
Patent Die Castings Co. 


Chain Drive. 


9 Co., Lad. 
Westinghouse-Morse Chain Oo., Ltd. 


“+ — 3 


cChlameys. 


ChimneyConstruction & Boller Setting 


Oo., Led. 


Circuit Breakers (Automatic). 


British Thomson-Houston Oo., Led. 


Edison Swan Nlectrie Oe., Lad. ' 


n, Geerge. 


Klliso 
Veritys, Lid. | П 


Clocks (Electric). 
Silent Electrio Clook Oo., Lad, 


Condensing Apparatus. 


Cole, Marchent & Morley, Led. 
Mirr Watson Oo., Lid. 


Conductors (Aluminium). 
British Aluminium Oo., Lad. 


Conduits. 

Btectrical Conduite, Led. 
Howerd Aurhalt Tt ening Lea 

ow Д А 
Key Engineering Qo. Lad: 
Simmonds Bros., Lad. 
Simplex Conduits, Lid. 
Steel Tubes & Conduit Os, 


Controllers. 


Brake Oo., Led. 

Ms HR Meran e Oo., Ltd. 
eyro ry . 

Veritys Lad. i 


Converters (Motor). 
Peebles (Bruce) & Oo., Led. 


t 
Conveyors. 
Johnson, C. H., & Sons, Ltd. 


Cooling Towers. 
Wortaington-Bimpson, Lad. 


Corrugated Paper. 
Brightling, G. C., & Co. 


Conplings. 
Electro-Metals, Lid, 


Dynamo Brushes. 


British Thomson - Houston Oo., Led. 
Veritys Lid. 


Dyname Repalrs. 
Bertram Thomas. 
Walters Austin. & fes. 
White, Jacoby & Co., Ltd. 


Dynamos. 


British a Нин Oo., Lad. 


Oennaing А 

Crompton & Co., Ltd. 

Electric Construction Os., Lad. 
Electromotors, Ltd. 

General Electric Oo., Led. 
Hall, J. P., & Oo., Led. 
Harmel), Wilson & Oo., Lad. 
Holmes, J. H., & Co 


India-Rubber, G.-P. & T. W. Oo., Lad, 


— 
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Me politan-Vickers Bleo., Co., Ltd. 
Peebles (Brnoe) & Co., 144. 
Rees-Roturbo Mfg. Co. 

Veritys Ltd. 


Earthing Clips. 
Hann & Ingle, 
Earthing Clips and Storage 
| Batteries. 


Bate, D. С. 
Ebonite. 


American Hard Rubber Oe. (Britain), 


Lad. 

British Ebonite Co., Lea. 

India Rubber, G.-P. & T. w. Oo., Lad. 
New Bocles Rubber Works, Ltd. 


Electric Heating. 
Carron Company. 


Electric Lifting Magnets. 
Marryat & Place. 


. Electric Portable Tools. 
Oonfolidated Pneumatic Tool Qo., 


Len. 
Westminster Тоо! & Electric Co. 
White, Jacoby & Co. 


Electrical Accessories. 
MoGeoch, W., & Co., Lid. 


Electricity Meters. 
Allen West & Co. 
Bastian Meter Co., ТАй. 
Bertram Thomas. 
Chamberlain & Hookham, LAA, 
Bleotrical Apparatus Oo., Lad. 
General Hlectric Oe., Lid 


IAd. 
Indis-Rubber, G.P., & T.W, Oo., Led. 
& Philli 


Moy, 

Peebles (Bruce) & Oo., Lad. 

Veritys Ltd. 

Western Electric Oo. 

Westinghouse Cooper Hewitt Oo., Ltd. 


Engines (Gas). 


Gardner, L., & Sons, 144. 
Hindley, B. B., & Sons. 


Engines (01). 
Hick, ves & Oo., Lad. 
Mirrlees, Bickerton & Day. 


Engines (011 and Gas). 
Consolidated Pneumatio Tool Oo., Là 
Keighley Gas & Oil Engine Co., Ltd, 


" Engines (Steam). 
Brewett, Lindley & Co., Led. 
Heath & Serena. 

Reavell & Oo., Lad. 
& Oo., Lad. " 


Fans. 
Aland & Co. 
Credenda Conduits Co., Lad. 
Davidson & Co., Led, 
General Electric Co., Ltd. 
Leach, 8. оё Co., Lad. 


— 
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Feed Pumps. 
Hall, J. P., & Bons, Lad. 


Feedwater Treatment. 
Dearborn Chemical Co. 


Fibre. 
Austin & Hayes. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light). 


British Thomson-Houston Co., Lad. 
Cable Accessories Co., 144, 
Derman & Smith, Ltd 


— — 


Nugdell's Patents. 

Engineering & Lighting Equipment 
Co., Lid. 

Excelsior Shade Mfg. Co. 

General Electric Co., Led. 

Hadden, J., & Co. 

Metallic Elec. Eng. Co., Lid. 

Newman Electrical Co. 

Riches, Green & Co. 

Simplex Conduits, 144. 

Amith. J. & W. B., & Co., 144. 

Swift Electrical Co. 

Tuoker, J. H., & Co., Ltd. | 

Wardle Engineering Co 


Dynamos —( Cont.) | Fittings (Fancy). 
Accessories. Boosters. | | 
A Meter Co., ТАД. | Benjamin Electric, Ltd. 
В, B. бо. (of Lenden and Birming жопа Ar C. P. 2 T. N. бө Lad. 1 adr e a WAisne Awan Electric Oo., Ltd 


Wenham Lighting Corporation. 


Forgings. 
mectro- Mechanical Brake Oe., Lad. 
Jenkins, R. 
Fuse Boards. 
Midland Kleotrio Mfg. Oo., Lad. 


, Veritys Lad. 


Fuse Boxes. 
Нешеу", W. T., Telegraph Works 
Midland Hleetrie Mtg. Ce., 144. 
Moy, E. F., Ltd. 
Parmiter, Hope & Sugden. 


Fuses. 


Moy, I. F., Lid. 


Gears Cut Donble Helical. 
Clereda | Gear Oo., Ltd. 


Generators. 
British Thomson- Houston Oe., Led. 


Glass. 
General Eleotrio Co., Led. 


Heating & Coeking Apparatus. 
Arora Co., The, 
Belling & Co 


& Co. 
Bertram Thomas. 


British Electric Transformer Oo. 


Ltd, 


Falkirk Iron Co., Ltd. 

General Electrio Oo., Lad. З 
Metropolitan Vickers Elesi, Oe., Led. 
Premier Electric Heaters, Ltd. 


quoc ла. 

ilverdale Manufacturing Co. 
Bimplex Conduits, Ltd. 
Bouthern Electric Co., Ltd. 
Welco Patents. . 

Yule Electric Co. 


Huts. 
Bath & Co. 


India Rubber. 
Indis-Rubber, G.-P., & T. W. Oo., Lid. 


Instruments (Measuring). 


British Thomson-Houston Oo., Led. 
Cambridge & Paul Instrument Co., Là. 
Edison Swan Electric Oo., Lid. 


Elliott Bros. 
Everett, Edgoumbe & Oo., Lad. 
Evershed & Vignoles, Lad. 
General oti Со., ТАД 

ene ectric Со. А 
India-Rubber, G.-P. & P. W. Oo., Г. 
nea E rad 

Q . е в 
Naider Bros. & Thompson, Lad. 
Record кесше. 12 Lad. 
Walsall Elec +9 0 00.14. 
U 


Insulating Material. 
Anglo-Mexican Petroleum Oo. 
British Thomson-Houetou O0., Led. 
T., & Co., Ltd. 

by & Goodall, Lad. 


о, Led. 
Holder - en, . 
Improved Solidite Oo. LA. 
Lndis-Robber GP. &'r, W. Oo., Lad. 
Little Insulators, Lid. 
L.P.8, Blectrical Оо. 
Lorival Manufacturing Co. 
MacLennan, тоо, & 95 
Mica Manufacturing Co. 
Micanite and Insulators Oo., Lad. 
Siemens Bros. & Oo., Led 

oer Bros. . 
Spicer nite Insulator Oo., Lad. 
Sugg, W. & C. 
Taylor Lips Ltd.. 
Twiss .& Bleo. 
Weldmann, H., Ltd. 


Ironclad Switchgear. 
Midland Electric Mfg. Oo., 


Inventions. 
Electrical and Engineering Develop 
ment, Ltd. 


Ladders. 
Heathman, J. Н. 


(Gontinued on page xliv.) 


e 


SN г 


June 23, 1920] 


LIGHTING 


ACCESSORIES _ 


SPECIALISTS 
Comprehensive Stocks 
‘kept. Varied in character 
and price. » J 
All discriminating buyers 
are actual or potential 
customers. Enquiries 
respectfully invited. № 


:SWVYOINIL 


No NO 'xO 'I1aS23431nN " 


64, NEWMAN ST: 


| GROOMS HILL; 
‘PERNAX’ 


| | ELECTRIC WIRES & CABLES 


for all 
Power, Lighting, Traction, 
Telegraph, Telephone and 
Signalling Purposes. 
Specially adapted for outside and exposed 


positions ; insulation, non-poreus, non-britile 
| and waterproof. 


Makers— _ The 
NEW GUTTA-PERCHA Co., Ltd., 
Dashwood House, New Broad St., E.C. 2. 
Works : Crooms Hill, Greenwich. 
Branches :—Neweastle-on-Tyae, Manchester, 
Birmingham, Glasgow. 
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ARETHUSA. 


FULL PARTICULARS FROM NEAREST ADDRESS. 


ENGINEERING & LIGHTING E 
EQUIPMENT CO., LTD., 


SUCCESSORS TO ENGINEERING & ARC LAMPS, LTD. 


SPHERE WORKS, ST. ALBANS. 


BRANCHES: 
GLASGOW: 19, BLYTHsSWOOD SQUARE. 
NEWCASTLE-ON-TYNE: 37, SIDE. 
BRADFORD: 234, KILLINGHALL ROAD. 
LIVERPOOL: 38/44, BEAU STREET. 


STOCE HON: ON-TEES: STATION WORKS, 
ALLISON STREET, - 


OO i= 


AGENTS: 
MANCHESTER DISTRICT & SOUTH WALES:— 
W. ROBSON, Fulwood House, High Holborn, Londan, 


SOUTH COAST :— 
W. J. SPENCER, 22, Clarence Road, St. Albans. 


ШИШИШИ: 


— 
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т. 
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Lamp Holders. 


Edison Swan Electric Oo., Lad, 
Western Electric Oo., Lad. 


Lamp Making Machines. 
Wick Engineering Co., Ltd. 


Lamps (Arc). 
карен & Lighting Equipment 
General Electric Oo., 144, 


Lamps (Carbon and M.F.). 
British Electric Lampe, Ltd. 
British Thomson-Housten Oo., Lad. 
Oryseloo, Led. 

Drake & Gorham Whelesale, Lad. 
General Eleotric Oo., Lad. 
Metropolitan-Vickers Еее. Oo., Utd 


сав Electrics! Co., Led. 
„ Blectrio Lamp Mfg. Oo., 1:6. 


Lathes. 
Churchill, Q4 & Co., Lid. 


Lead Smelters. 
Pass & Bon, Ltd. 


Lighting Sets. 


Anter Engineering Co, 

City Electrical Co. 

Mann, Egerton & Co., Ltd. 

*! Overseas” Engineering Co., Ltd. 


. Studebaker, Ltd. 


Machine Toels. 
Taylor & Challen, Ltd. 


Mica. 


Birmingham Mica Co. 

Mice and Micanite Supplies, Ltd. 
Mica Manufacturing Oo. 
Micanite and Insulators Oo., Lad. 
Taylor and Petters, 

Vendervelde, L. 

Wiggins, F., & Bons. 


Motors. 


в. К. B. Electric Motors, Ltd. 
Boothroyd, F. T.. Led 


Gen 
Hall, J. P., & Co., Lad. 
Higgs, Bros. 


ogan & Wardrop. 
India- Rubber, G. P. & T. W. Oo., Lea 
Ingleby & Oo., 144, 
Electric 


London 
Mackie, W., & Oo. 
McClure & Whitfield. 


Mavor & Couleon, 144. 
Metropolitan-Vickers Bleo. Co., Lad. 
New British Mlectric В 

Parkinson, Е. A., Ltd. 

Peebles (Bruce) & Oo., Lad. 

Purden, O., Ltd. 
Rayner & Heald 
Bandycrott, Ltd. 
Simplex Conduits, 14. 

fun Electrical Co., Ltd. 
Veritys Led. 

Victoria Dynamo & Moter Os, 
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Motor! Repairs. 


Crewe, Allen & Co. 

Rayner & Heald. 

Walters, Austin, & Son, 
Westminster Tool & ElectrietOe. 
White, Jacoby & Co., Ltd.: 
Motor:Starters and Controller. 
Bertram Thomas. 

British Thomsen-Housten Oo., Lad. 
Blectsieal Apparatus Oo., Led. 
Wieewo-Mechanical Brake Oo., Ltd. 
Zutaen. George. 

Williston, Bvans & Jackson, Ltd. 
Geipel, Win. & Co. 
Ixvanio Blectric 


Oo., Ім. 
Moy, В. PF., Led. 
Solenoid Oe. 


Name Plates. 


Dick, W. B., & Oo., Ltd. 


Oll Cans and Filter.. 
Wells, A. С., & Oo. 


Overhead Transmission Lines. 
Twiss Bng. & lloc. Transmission, Ltd. 
Patent Agents. 

Raworth, J. E., & Moss. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 


British Electric Trading Co. 
Janina Furniture Elec. Fittings Mfrs.“ 


Association. 
Maetinewra. J., & Oo., Ltd. 
Shenton & Co. 


Pumps. 

Pulsometer e Co 
D 

Recordiug Machines. 
Ratiey. Air W. H.. А Co.. ТАЛ. 
Blick Time Recording Devices. 
Gent & Co., Ltd 

Rectifiers. 


Power Rectifiers. 


Scale Removor. 
Giman, F. 
Scrap Metal Buyers. 


Buyers of Scrap Metal, Ltd. 
Webster, A. 


Screws and Terminals, 


L.P 
Moy, 5. F., Ltd. 


ALTERATION 


| 
| 
| 


Screws and Termlnals—(Cunt.) 
Ormond Engineering Oo. — 


Slate Panels. 
Palmer, Riley. & Co. | 


Soldering- Material. 
Muxite: Limited. 


Stampings. 
Harris, A. B., & Oo. 
Jenkins, R. 


Steam Meters. 
George Kent, Ltd. 


Stokers. 
Benais, B., & Oo., Lid. 


Switch Cells. 
Croft Granite, Brick & Concrete Oo. 


Switchboards. 


Berry's Electric, Ltd. 

tioram Thomas. 

Prin Thomson rata Oo., Led. 
rguson. D 

General Electrio Оо., Ltd. 

Holmes, J. H., & Со. 

ler а Чо Bleotric Oo., Laa, 

Tuci -Rabher, n..P.& T. W., Oo., 142. 

Lowke, Т. T., & Вопв. 

Mor, E. F., Ltd. 

Veritys Ltd. 

Walsall Electrical Oo., Le. 


Switches. 
Berry's Blectrio, Ltd. 
Bertram Thomas. 
British Thomson-Houston Oo., Ltd. 
Сапа Switoh Oo.. Ltd. 
Cleveland Metal Co. 


MoGeooh, W., ё Co., Ltd, 
Midland Electric Mfg. Oo., Ltd. 
Moy, E. Po d 

B *. a 

Брес Led. ' 

Williams & Pell. 


Tank and Girder Werk. 
Bra by, Fred., & Co. 


Tapes. 
L. P. . Electrical Oo. 
MacLennan, John, & Оо, 
Telegraph Condensers. 
The Telegraph Condenser Oo., Led. 


Telephones. 


British L.M. Ericsson Mig. Oo., Lid. 
General Blectrie Oo., Led. 


Gent & Oo., Ltd. 
raham, Altred Со. 


G 
Sterling Telephone & Hiectrie Oo., Ld 
Western Electric Oo., Lad. 


Time Switches. 
Geipel, Wm. & Oo. ` 
Gent & Co., Lad. 
Tools, &6. 
Taylor & Oballen, Ltd. 
Wolf, B., & Oo., Lid. 
Teols, Boller Scaling. 


. 


Office will be removed to— 


of our new address NOW. 


: Led the Way in 1899. 
Set the Standard to-day. 


Sole Agent for Scotland : 
MALCOLM ВК EINGAN, 
57, Robertson St., GLASGOW. 


3 —— CC ĩ⅛ -K.. — — 


— — ——— — 


SS. 


ON AND AFTER 19тн JUNE, our London 


60, LINCOLN'S INN FIELDS, LONDON, W.C. 2. 


To facilitate postal deliveries and avoid delays, make a note 


Hooper's Telegraph 


— —— м М М ел Л rr o 
[June 25, 1926. 


CLASSIFIED INDEX OF ADVER TISEMENTS .—(Cominud from page xlii." 


Tramway Supplies. 


L. P. S. Blectrical Oo. 
MoLennan, John, & Oe. 


Turbines. 
Boving & Oo., Ltd. 
British Томор: Houston. Со. Lad. 
& Chalmers Eng. Works. 


Gilkes, Gilbert, & Oo 
өз, . Я 
Parsons, C. 474 Oo., tum 


Vacuum Cleaners. 
Beck, C. E., & Co., Ltd. 


Vacuum Pumpe. 
Consolidated Pneumatic Tee! Oo. La 
Duncan Watson & Со. 


Varnishes, 26. 


Damard uer Oo., Ltd. 
Bterling Varnish Co. 


Ventilation. 
General Blectric Oo., Led. 
Veritys, Ltd. 


Water Recerders. 
Lea Recorder Oo., Lad. 
Gent & Oo. Led, 
Welding. 
The British Oxygen Oo., Led. 


Wire (Covered). 
bo "coda Cable & Conseructies Oe, 


Concordia 
Connolly's (Alnakley. А 
Electrical Engineering апа Equip 


ment Co., Ltd. 

General Oo., Ltd, 

Henley's W. T. ‚ Wks. Os., Led. 
I. R. Lå. 


India Rubber, G.-P. & T, W. Oo., 
Johnson & РЫШ 


Saxonia Electrical Wire Oo. Led. 
d. Helens Cable а Rubber Oo., Lad. 
Union Cable Ое., Led. 

Ward & Goldstone. 

Western Electric Oo., Led. 


Wire (Uncovered). 
shen, T. Led. 
Bala ie ч es, & Son, LA. 
Gmith, F., & Co., Lad. 
мань, H. W., & O6., Led. 


X-Ray Apparatus, &s. 
Oox-Ce vendish Eleel. Oo., Ltd. 
Medical Supply Association, Lid. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c. appear 


on Sup. 15, &c. 


TELEPHONES. 


IN ADDRE 


THE BRITISH L.M. ERICSSON MFG. Co., Ltd., 
60, Lincoln’s Inn Fields, 


Factory - -  - BEESTON, NOTTS. 


r ee eee 


LONDON, W. C. 2. 


\ 
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W.B.DICK&COMPANY LTD ; LUBRICANT Ж 


90,FENCHURCH ST. LONDON.EC3. '———— M 24 
A cd 


“Jelephone:- Avenue, 7854, (2 Lines) — 
Jelegrames — Dieotto. Fen London: 


HE severest possible test for a lubricant 
is on machines where the load is constantly 
varying and the fact that Dick’s I.L.O. lubri- 
cants are used by power-station engineers in 
every part of the country, is in itself evidence 
of their efficiency and uniform reliability. 


I.L.O. Lubricants are carefully blended by 
experts, who have had practical experience in 
every industry for which they cater. This is 
probably the reason why Dick's lubricants 
always satisfy every enquiry from the prac- 
tical” man 


May we tell you more about them ? 
Your enquiry wil! be welcomed. 


| J, LO 


SLATE PANELS, 


any size, drilled to requirements. 


YOUR ENQUIRIES SOLICITED. 


PALMER, RILEY & Co., Ltd. 
Marhet Chambers, ACCRINGTON. 


"Phone: Accrington 2745. 'Grams : " Export.” 


CONDUIT. 


All Bizes from Stock. 


SOUTHERN ELECTRIC Co., Ltd., 
10, Bush Lane, Cannon Street, LONDON, E.C. 4. 


“WY THIS is а“ BIPOL” 


ACCUMULATOR (Torch Type). 


4 VOLT (7" x 1}"dla.). Takes the 
place of 3 CELL, and 

2 VOLT (41" x 11" dia.) of 2 CELL 

|. LARGE DRY BATTERY at 


IMMEASURABLY LESS WORKING COST 


.. Distributor to the TRADE :— 
D. C. BATE, 16, JOHN DALTON ST., 


Vetera ma үн MANCHESTER. EPUM 1491. 


The *GALVANOSET." 


; For utilising the Continuous 
^. Ce Current Electric Light Supply, 
ч.) Саз of any voltage, for the following 
Electro-Medical Treatments :— 


lonisation. Galvanisation. 
Faradisation. Electrolysis. 
Muscle Reaction Testing. 
Schnee Four-cell Bath. 
Paresis (after injury) 

Surging Galvanic Current. 
" Faradic po 
Russ's Treatment of Gon- 

orrhosa. &c. éc. 


The following are a few of the many 
conditions to which these Treatments 
can be beneficially applied:—Gout and 
Rheumatism. Ulcers, Sinuses, Gonor- 
rhoa (Russ's method), Lupus, Syphilitio 
Ulcers, Boils, Oral Sepsis, Endometritis, 
Dysmenorrhoea, Menorrhagia, Urethritis 
Ophthalmic Neonatorum, Otorrhœa, 
Rhinitis, Rectal Fistula, Absorption of 
Scar Tissue, Sprains, Acne and the 
treatment of Septic Wounds, &c., &c. 


You just fill it with cold water, 
it costs nothing for upkeep. 


Price complete, ready for use, 
including Galvanoset, Milliam- 
pere Meter (D’Arsonval), Cords, 
Handles, Electrodes, Carrying 
Case, and fitted with Control 
Lever, Divided Scale, and ar- 
ranged so that the current can 
be accurately controlled from 
zero upwards. 


Price - £8 e 8 „ O 
Plus 50 % War Advance. 


— Send for fully Descriptive Catalogue 
| No. 18. 


eS Ш 
f ~ | WHOLESALE—RETAIL—EXPoRT. 
The MEDICAL SUPPLY ASSN. Ltd., 167-185, Gray's Inn Rd., London, М.С. 1 
"THE HOUSE FOR EVERYTHING ELECTRO-MEDICAL " 


The Largest. X-Ray and Electro- Medica! Showrooms In Great Britain. 
Highest Award for Electro-Medical Apparatus at the Last International Medical Congress. 


The Plante are cleanly designed, 
compact units, on combination bed- 
plates, automatically controlled, and 
can be installed in any odd corner 
around your house. 

The Engine is water-cooled single- 
cylinder, four-cycle, of the most 
gi mpl design. 

They can be started or stopped by 
operating a switch. and will run 
without attention until switched off. 
Absolutely steady running and 
maximum economy in operation. 
In addition to Lighting facilities, 
you can run Fans, Vacuum Cleaners, 
Cooking Utensils, small Machinery, 
such as Lathes, Churns, &c., besides 


Irons, Heating Apparatus, &c., &c. 


LCCAL SELLING 
AGENTS WANTED. 


PARIS: 73, Rue de Provence. 


AIR-SPACE 


UNION CABLE C? LÀ 
Dagenham Dock. 


ESSEX. 


THE “OVERSEA 


SELF - STARTING AND STOPP 


"SET IN IMMEDIATE OPERATION 
BY TURNING А SWITCH. 


THE OVERSEAS ENGINEERING СО., 


Tel : "Lumi ly,’ d 
duram; ““Luminously e ^. 163-165, Gt. Po rtlan 


NEW YORK: 44, Whitehall St. 


ДЕЕ "M s —À à! 
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s” AUTOMATIC 


ING ELECTRIC LIGHTING PLANTS. 


Special Points :— 


ENGINE STARTS AUTOMATICALLY. 

RUNS 8/12 HOURS ON A GALLON OF 
PETROL. 

FEW MOVING PARTS, ALL READILY 
ACCESSIBLE. 

AMPLE RESERVE OF POWER. 


Туре 1а.—35/20 с.р. Lamps, 
” £145 


LTD., 
d Street, London, W. 1. 


EDINBURGH: 104, Raeburn Place. 


lune 25, 1920. 


110 volts ... 45 


Type 4 —30-volt Storage Bat- 
tery, Model 80 Amp.-hour ... 
£150 


Type 10. — 200 Lampe (60, 
110, 140 or 220 volt, 4000 
watts). Largely used for Cine- 
matograph work .. &260 


— mm RN 
— C — 


Second Édition, Revised and enlarged. 
Price: 2/- net; Post Free 2/2,. Limp Cloth, cut flush, 
round corners, red edges, demy 12mo, suitable for 


pocket (size 61 х 34). 


— . 


THE 


COMMERCIAL ENGINEER'S 
POCKET BOOK. 


" ELECTRICITY SUPPLY. 
A Handbook for Publicity Department Managers 


Electricity Supply and Contractors' 
Representatives. 


By FRANCIS Н. DAVIES, A. H. .F. E. 


. The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4 
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High Efficiency | 
| Centrifugal & Turbine Pumps 


" 
| Bat all heads up to 3000 Feet. 


Although our pumps are low in price they com- 
pare favourably in workmanship and material 
with any others on the market, whilst their 
EFFICIENCY cannot be surpassed. 


Write for List No. 846. 


| 11, Tothill Street, Pulsom eter Engineering [T |9 Nine Elms Ironworks, 
T sccm 


LONDON, S.W. 1. READING. 


London Office : Giasgow Office: [ AT TODA T 
78a. Queen Victoria Street, E.C. 4. 37. Weir Street. Ёт 


FOR LIST 


К. AND DISCOUNTS 


| Т. W. BROADBENT, LTD,| wm 
í ALTERNATORS. DYRAMOS АО. АШ. С. MOTORS, oto., і HASLAM & STRETTON, [Тр 


VICTORIA ELECTRICAL WORKS, TELEGRAMS 1" Sanit. ы AR DIFF" | | 
HUDDERSFIELD. — — о 
'Рһопв—27145 PYTE. BCH. Ex. Telegrams—'' BEACO." 
A.B.C, MARCONI! and PRIVATE CODES. 
MANUFACTURERS. 
T YPES. I OTO R 82 T A.C. MOTORS 
Open Protected. $qulrrei-Cage 
Enclosed Ventilated. or 31р Ring. 
Totally Enolesed. 
Pipe Ventilated. 8 
POLISHING ог | 
SWITCHGEAR 
pm. DISTRIBUTION 


FAN MOT е: 


| i to 150 B.H.P. 


ENCLOSED VENTILATED TYPE. 


. E 
BOXES, Eto. 


WRITE FOR PARTICULARS. 


Registered ** N IPHAN ” Trade Mark. 


WATERTIGHT PLUGS 


AND 


GABLE COUPLINGS. 


6 to 250 Amps. 500-volt Circuits. 


For Portable and Permanent installations, Field 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
Special Plugs for Ship Wiring and Docks. 


ИЩ 


— — 


ul 4 
ИПШИ ШИ 


As used by Н.М. War @ffice, L.C.C., Electric Supply Companies, &c. 


SIMMONDS BROS., itd. 


4, 8 and 8, NEWTON STREET, HIGH HOLBORN, W.C. 2. 


'Phones: 2600 Gerrard. 12061 Central. Telegrams: “Niphon, London." Angle Plug and Socket. 


, mly lp. 
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ig: 
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/ c Adhesive Tape = 
Strengths Economy 


0 


| Silvertown No. 880 
| It never unravels, is waterproof and extremely 3 
clean to handle, contrasting with those sticky А 


tapes that ooze blackness апа cling more to 
the fingers than the joint. es 


The cotton fabric used is the very best obtain- ti 
able for the purpose. 


Send for sample tin of 


Delivery from | Si 


stock of Stan- No. 860 Tape, and List No. 27, which gives, the 


complete range of Silvertown Tapes and Jointing 


* dard Widths, Materials. ч) 
| Ker T 


The India Rubber, Gutta Percha & Telegraph Works 


(The Ss 8 


); HEAD OFFICE: WORKS 

3 106, Cannon St., London, E.C. 4. BRANCHES: Zilvertown, London, E. 16, - 
HO bag ==- 8 Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool. London, Manchester, Newcastle-ou- Tyne, 
ABROAD—Adelaide. Buenos Ayres, Calcutta, Christchurch (N.Z.) Durban, Johannesburg. Melbourne, Sydney, 
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